
City Municipal Center, 616 NE 4th Avenue

PLANNING COMMISSION MEETING AGENDA

Tuesday, May 17, 2016, 7:00 PM

I. CALL TO ORDER

II. ROLL CALL

III. MINUTES

Approval of the Minutes from the April 19, 2016 Planning Commission MeetingA.

April 19, 2016 Planning Commission Meeting Minutes

IV. MEETING ITEMS

Public Hearing for Proposed Camas 2035 Comprehensive Plan (File No. CPA16-01)

Details: Camas 2035 is a citywide process to update the city's comprehensive plan. The 

comprehensive plan is a long-range plan that guides Camas' future growth and development. 

Interested citizens may find information on the Camas 2035 project history, outreach details, 

current draft document (dynamic version), and draft maps online at the following website: 

www.Camas2035.com. A staff report will be available and added to the agenda.

Presenter: Sarah Fox, Senior Planner

A.

Recommended Action: Staff recommends that Planning Commission conduct a 

public hearing, deliberate and recommend approval of the Camas 2035 

Comprehensive Plan to City Council. 

 

Draft Comprehensive Plan (109MB)

Appendices to Draft Comprehensive Plan (15MB)

V. MISCELLANEOUS UPDATES

Miscellaneous UpdatesA.

VI. NEXT MEETING DATE

The next scheduled Planning Commission Meeting will be held on Tuesday, June 21, 2016, in the 

City Council Chambers at 7:00 p.m.

VII. ADJOURNMENT

NOTE:  The City of Camas welcomes and encourages the participation of all of its citizens in the public meeting 

process.  A special effort will be made to ensure that persons with special needs have opportunities to participate .  

For more information, please call 360.834.6864.
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City Municipal Center, 616 NE 4th Avenue

Tuesday, April 19, 2016, 7:00 PM

PLANNING COMMISSION MEETING MINUTES - DRAFT

I. CALL TO ORDER

Chair Beel called the meeting to order at 7:00 p.m.

II. ROLL CALL

Bryan Beel, Frank Hood, Jim Short and Lloyd GoodlettPresent:

Troy Hull and Timothy HeinExcused:

Jaima JohnsonAbsent:

Staff Present:  Jan Coppola, Sarah Fox, Robert Maul, David Schultz and John Frias 

(intern)

Council Liaison:  Bonnie Carter

III. MINUTES

A. Approval of the Minutes from the March 15, 2016 Planning Commission Meeting

March 15, 2016 Planning Commission Minutes

It was moved by Commissioner Hood, seconded by Commissioner Short to approve 

the minutes from the March 15, 2016 Planning Commission Meeting.  The motion 

carried unanimously by roll call vote.

IV. MEETING ITEMS

A. Continued Public Hearing to Consider Airport Overlay Zoning 

Details: Proposed Camas Municipal Code, Chapter 18.34 Airport Overlay Zoning included 

draft development regulations that would be applicable to properties within one mile of Grove 

Field. The regulations would restrict certain land uses, limit building height, and provide 

notice of aircraft noise, in order to minimize and resolve potential land use conflicts with the 

airport. The public hearing was continued from March 15, 2016.  

Presenter: Sarah Fox, Senior Planner
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Staff Report for Airport Overlay Zoning (MC16-03)

Draft Chapter 18-34 Airport Zoning - Version 2

Attachment A  Letter from WSDOT

Attachment B Flight Patterns

Attachment C Letter from Building Dept

Attachment D Noise Levels

Attachment E Response from WSDOT to Port

Attachment F Appendix E WSDOT Airports and Compatible Land 

Use

Attachment G Staff Report from March 8, 2016

Draft Camas Zoning Map Revised from Previous Public Hearing

Sarah Fox briefly summarized the April 14, 2016 Staff Report and highlighted the concerns 

expressed at the March public hearing.  She further clarified and elaborated on how the 

concerns were resolved.

Chair Beel opened the public testimony portion of the hearing at 7:13 p.m.

The following members of the public spoke:

David Ripp, Camas-Washougal Port Director, 558 NW Viewridge Lane, Camas

Scott Price, Immelman Hangers at Grove Field LLC, 3439 NW Sierra Drive, Camas

The public testimony portion of the hearing was closed at 7:16 p.m.

It was moved by Commissioner Goodlett, seconded by Commissioner Short to 

forward a recommendation to City Council to approve the proposed amendments to 

Camas Municipal Code, Chapter 18.34 Airport Overlay Zoning (File No. MC16-03).  

The motion carried unanimously by roll call vote.

B. Continued Public Hearing to Consider Amendments to the Camas Zoning Map and Camas 

Comprehensive Plan Map (File No. CPA16-01)

Details: A public hearing was continued from March 15, 2016, to consider amending the 

Camas Zoning Map and the Camas Comprehensive Plan Map. The proposed map 

amendments are part of the Camas 2035 Comprehensive Plan Update project, which must 

be adopted this June.

Presenter: Sarah Fox, Senior Planner

Staff Report to Planning Commission - Edition 2.0

Draft Camas Zoning Map

Draft Comprehensive Plan Map

Staff Report to Planning Commission - Edition 1.0

Attachment: Table of Proposed Map Amendments

Ms. Fox briefly summarized the April 14, 2016 Staff Report and addressed the concerns 

expressed at the March public hearing.  She further elaborated on the progress of the 

public outreach process thus far for the Camas 2035 Comprehensive Plan Update.

Chair Beel opened and closed the public testimony portion of the hearing at 7:27 p.m., as 

there were not any members of the public who wished to speak.

Page 2

http://camas.legistar.com/gateway.aspx?M=F&ID=43aa78c9-058c-4ca3-9d1d-fcb9134d1fd4.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=eb0f1ef9-bae1-4307-9d47-8ff76f4ee8e9.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=117eb36a-dc24-49e7-b3a9-00f491838df7.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=2a916cb1-ff5f-4528-942c-8baa7a2edd6a.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=fc4ca009-d26b-4557-b279-47f388355a7d.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=b37ee41a-9293-466b-950b-77340f18eb1c.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=0969ea8f-8a86-48cd-9188-1bc3dfdeffd2.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=4767573d-73b0-4865-94e7-8364b3bcdd1a.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=db84665c-da2d-487f-a3e5-8c4a95eb5984.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=67b876f4-267e-4873-9d95-b978ac641f5d.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=f28d495b-09b6-4a5b-a1c6-bfedfa24a5dc.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=09c9f6da-6768-4a48-8fc1-8f7f9af30cb5.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=580cc0cb-242d-444f-b749-10d81b8bbfe7.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=87c1701b-2341-497e-a20c-93ed808d93d1.pdf
http://camas.legistar.com/gateway.aspx?M=F&ID=08893aa0-9055-42d1-bcf0-27f6eaa808b0.pdf


Staff responded to the Commissioner's inquiries.

After discussion, it was moved by Commissioner Hood, seconded by Commissioner 

Goodlett to forward a recommendation to City Council to approve the proposed 

amendments to the Camas Comprehensive Plan and Zoning Maps (File No. 

CPA16-01).

V. MISCELLANEOUS UPDATES

A. Miscellaneous Updates

Ms. Fox noted that the draft 2035 Comprehensive Plan will be on the May 17, 2016 

Planning Commission Agenda.

Robert Maul briefly updated the Commissioners on the progress of several development 

applications.

VI. NEXT MEETING DATE

The next regularly scheduled Planning Commission Meeting will be held on Tuesday, May 

17, 2016, in the City Council Chambers at 7:00 p.m.

VII. ADJOURNMENT

NOTE:  The City of Camas welcomes and encourages the participation of all of its citizens in the public meeting 

process.  A special effort will be made to ensure that persons with special needs have opportunities to participate.  

For more information, please call 360.834.6864.

Page 3



1

DRAFT | MAY 2016

The Camas Vision
Introduction

Developing Camas 2035 
Introduction

Land Use Goals  
and Policies
Pg. 1-4

Gateways and Entries
Pg. 6-6

A Comprehensive Plan to guide future growth and development for the City of Camas

Camas 2035

Natural
 Beauty

Future City policies 
will preserve trees 
and natural areas.





 

  

 

Table of Contents 

 

 

  

 



  

 

 

 

  

 

 



 

  

 

Table of Contents 

 

 

  

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  





  

 

 

 

  

 

 



The purpose of the Camas comprehensive plan update 
is to ensure that in 2035, the City remains vibrant  
and diverse and meets the needs of its residents. 

Parks and
Trails

Are some of many         
  things Camas      
   residents love!
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Camas 2035
In the year 2035, residents of Camas continue to appreciate their safe, diverse 
and welcoming community. Camas maintains its small town character while 
accommodating future residents. The City is well known for its excellent schools, 
thriving businesses, and ready access to metropolitan amenities and natural 
features. A vibrant downtown brings neighbors together and is enjoyed by all.

Camas has a long and rich history. More than 10,000 years ago, Native Americans occupied the 
Columbia River Valley. Europeans settled in the area in 1792. The Lewis and Clark Corps of Discovery 
camped by the river in 1806. In the late 1800s, the La Camas Colony Company of Portland purchased 
2,600 acres and began planning the construction of a paper mill to supply newsprint for The 
Oregonian. With the construction of the mill came the platting of the town and the beginning of 
today’s city, a vibrant and diverse community that occupies approximately 16 square miles and is 
home to nearly 23,000 people.

Camas 2035 is the update of the City of Camas comprehensive plan. The purpose of the Camas 
update is to ensure that, in 2035, the City, which was incorporated in 1906, remains a vibrant and 
diverse city that meets the needs of its residents. 

The history of Camas comprehensive planning dates back to 1963 when the first plan was prepared.  
In 1990, the state adopted the Growth Management Act (GMA) with the goal of managing the growth 
of cities that had heretofore grown in an uncoordinated fashion. GMA requires municipalities to 
consider the provision of the utilities and services necessary to serve new residential subdivisions, 
commercial centers, and industrial sites before approving their development. The last major update 
to the City’s comprehensive plan was in 2004 when Camas was a community of approximately 15,360 
people; since then, the City’s population has grown to 22,843 people in 2015 and annexation has 
added 2,400 acres, primarily north of Lacamas Lake to its area. 

“With the 
construction of 
the mill came 
the platting of 
the town -and 
the beginning of 
today’s city”

Lacamas 
Lake

is a treasured  
 resource residents    
   enjoy



The vision is written in the present tense, as if describing the city as it exists in 2035.  
Some aspects of the vision can be found in Camas today, while others represent aspirations. 
It was adopted by City Council Resolution #15-002 on February 17, 2015, the vision provides a 
framework for the goals and policies of every element of Camas 2035. 

Introduction to Vision
In the year 2035, residents of Camas continue to appreciate their safe, diverse and welcoming 
community. Those that were raised in Camas will return for family wage jobs, and to ultimately 
retire here. Camas maintains its small town character while accommodating future residents. 
Camas is well known for its excellent schools, thriving businesses and ready access to 
metropolitan amenities and natural features. A vibrant downtown and community events bring 
neighbors together and are enjoyed by all.

Vital, Stable and Livable Neighborhoods
Camas is a well-planned and connected city where residents enjoy pedestrian and bicycle paths 
between neighborhoods and to downtown. Historic structures are maintained and rehabilitated 
to accommodate new homes and businesses. There is a wide variety and range of housing for all 
ages and income levels. Quality public facilities, services and utilities contribute to a high quality 
of life. 

Diversified Economy
The economy has grown to attract a variety of businesses that offer stable employment 
opportunities and family wage jobs in the medical and high-tech fields. Camas is a gateway to 
nature and recreational opportunities, leading to a robust tourism industry. Professional office, 
medical and industrial uses will typify western Camas, with retail businesses supporting the large 
campus firms. The north shore area will fulfill the employment and retail needs of the growing 
population on the northeast side, and reduce trips outside of the city. 

Downtown Camas retains its historic atmosphere as a walkable, attractive place to 
shop, dine and gather. Housing within the city’s core contributes to a town center 
that supports local businesses. 

Camas Vision Statement
In order to create a vision for the future, �it was important to understand the today. Camas 2035 has 
been guided by the community vision established over a 6-month process that involved hundreds of 
community members. In this process, we examined where we’ve been, how we’ve grown,  what we do, 
and who we are today– to better understand how we will grow. 

But we’ve added 
more than 1,300 
acres of land to our 
city over the past  
10 years.
Residential density 
is among the least 
dense urban areas 
in Clark County.

How we’ve grown...
Camas has added      
 nearly 7,500     
   residents since  
     2004!
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Public Services
Camas continues to have an excellent school system, an asset that draws families to the 
community. Students and their families enjoy the city’s parks, trails, community centers and 
other recreational opportunities. The library continues its vital role as a place of learning. 
Residents value well-funded police, fire and emergency response services. Proficient 
government agencies maintain existing city assets and coordinate future development.

Natural Environment
Camas appreciates and remains good stewards of its natural environment. A vegetated 
corridor provides habitat and safe passage for wildlife from Green Mountain to the Columbia 
River. Lacamas Lake is treasured as a unique and pristine resource. City policies preserve trees 
and natural areas.

What is a Comprehensive Plan? 
Camas 2035 guides land use development and public facility investment decisions between 
now and 2035. Camas 2035 has eight elements that work together to achieve the 
community’s vision and ensure long-term economic vitality:

•	 Land Use 
•	 Housing 
•	 Natural Environment 
•	 Transportation and Street Plans 
•	 Parks, Recreation, Open Space, and Trails/Bikeways 
•	 Public Facilities, Utilities, and Services 
•	 Capital Facilities 
•	 Economic Development

Each element sets goals that will implement the vision and expresses policies that will 
guide land use and infrastructure decisions for the 20-year planning horizon. The elements 
are supported by the comprehensive plan map, which identifies land use designations 
throughout the City and within its urban growth area. 

Why Plan?
Planning is choosing what to do and how and when to do it. Planning is part of our everyday 
lives. We plan our vacations, our family budgets, and even our trips to the grocery store. The 
detailed planning of our daily lives derives from a set of goals that we want to accomplish – in 
a day, in the next six months, or the next two years.

In the same way and for the same purpose, the City’s plan is the basis of coordinated action 
– it enables public and private interests to undertake projects with a clear understanding of 
community goals and policies. 

Camas 2035 helps the City identify deficiencies and take steps to remedy them. Planning 
can find desirable and reasonable solutions before the problem is beyond the community’s 
economic capabilities. The plan is crucial to avoiding uncoordinated activities as the City 
adapts to changing conditions and experiences the population growth that is anticipated.

The plan is not intended as a rigid system of goals and development policies; rather, it is:

•	 Long range – looks ahead as far as is practical to anticipate growth and resulting 
community needs.

•	 Comprehensive – relates and integrates all types of uses and necessary public facilities.
•	 General – establishes general locations and areas for the elements and indicates their 

relationships to each other and the population they serve.
•	 Responsive – through regular updates, adjusts to changing conditions, unforeseen 

circumstances, and local and regional trends.

We have pride in  
and honor our    
natural areas.

How we 
 play...

543 acres
Of county-owned 
open space and 
greenways in or  
near Camas, including 
Lacamas Lake  
Regional Park

450 acres
City-owned open space

120 acres 
In 14 parks

6 trails
Totaling 22 miles

4 facilities
For recreational use



How is a Comprehensive Plan Related to 
Other Plans?
Camas 2035 is part of a family of state, regional,  
and local plans. Some, like statewide GMA, and Clark 
County’s Community Framework Plan, set the overall 
planning framework and guide the content of the 
Camas comprehensive plan. 

Others, like plans that are specific to particular subareas, 
supply more detailed information about individual topics or 
smaller parts of the City.  

Growth Management Act (GMA)
The GMA establishes state goals, sets deadlines for 
compliance, and offers direction on how to prepare 
comprehensive plans and development regulations. 

GMA also establishes requirements for early and continuous 
public participation. GMA requires state and local 
governments to manage growth by identifying and protecting 
critical areas and natural resource lands, designating urban 
growth areas, and preparing comprehensive plans and 
implementing them through capital investments and 
development regulations.

The GMA legislation, which is Chapter 36.70A of the Revised 
Code of Washington (RCW), contains 14 goals. 

For a community’s plan to be valid, it must meet the 
requirements of the GMA through consistency with state 
statutory goals, countywide policies, and the plans of  
adjacent jurisdictions. 

The fourteen statutory goals identified in the GMA  
(RCW 36.70A) are:

1.	 Urban growth. Encourage development in urban areas 
where adequate public facilities and services exist or can 
be provided in an efficient manner.

2.	 Reduce sprawl. Reduce the inappropriate conversion 
of undeveloped land into sprawling, low-density 
development.

3.	 Transportation. Encourage efficient multimodal 
transportation systems that are based on regional 
priorities and coordinated with county and city 
comprehensive plans.

4.	 Housing. Encourage the availability of affordable housing 
to all economic segments of the population of this state, 
promote a variety of residential densities and housing types, 
and encourage preservation of existing housing stock.

5.	 Economic development. Encourage economic 
development throughout the state that is consistent 
with adopted comprehensive plans, promote economic 
opportunity for all citizens of this state, especially for 
unemployed and for disadvantaged persons, promote 

the retention and expansion of existing businesses 
and recruitment of new businesses, recognize regional 
differences impacting economic development 
opportunities, and encourage growth in areas 
experiencing insufficient economic growth, all within the 
capacities of the state’s natural resources, public services, 
and public facilities.

6.	 Property rights. Private property shall not be taken for 
public use without just compensation having been made. 
The property rights of landowners shall be protected from 
arbitrary and discriminatory actions.

7.	 Permits. Applications for both state and local government 
permits should be processed in a timely and fair manner 
to ensure predictability.

8.	 Natural resource industries. Maintain and enhance 
natural resource-based industries, including productive 
timber, agricultural, and fisheries industries. Encourage the 
conservation of productive forest lands and productive 
agricultural lands, and discourage incompatible uses.

9.	 Open space and recreation. Retain open space, enhance 
recreational opportunities, conserve fish and wildlife 
habitat, increase access to natural resource lands and 
water, and develop parks and recreation facilities.

10.	Environment. Protect the environment and enhance the 
state’s high quality of life, including air and water quality, 
and the availability of water.

11.	 Citizen participation and coordination. Encourage the 
involvement of citizens in the planning process and ensure 
coordination between communities and jurisdictions to 
reconcile conflicts.

12.	Public facilities and services. Ensure that those public 
facilities and services necessary to support development 
shall be adequate to serve the development at the time 
the development is available for occupancy and use 
without decreasing current service levels below locally 
established minimum standards.

13.	 Historic preservation. Identify and encourage the 
preservation of lands, sites, and structures, that have 
historical or archaeological significance.

14.	Provide consistency. Between shoreline management 
and growth management by considering the goals and 
policies of a shoreline master program for a county or city, 
approved under Chapter 90.58 RCW, as an element of the 
county or city’s comprehensive plan.
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Urban Growth Areas 
An urban growth area is a defined area of land adjacent  
to city limits within which urban growth is encouraged 
and beyond which growth can occur only if it is not  
urban in nature. 

Each county that adopts a comprehensive plan under the 
GMA must designate urban growth areas. The City of Camas 
has 1,962 acres of land within the urban growth areas that 
adjoin the City limits. This land, combined with the vacant 
land available within the City limits, must accommodate the 
City’s population and employment projections as established 
by the state’s Office of Financial Management. The population 
and employment projections for the City for the year 2035 are 
34,098 people and 11,182 additional jobs. The City currently 
has adequate land to accommodate these projections. 
Expansion of the urban growth areas is not necessary with 
Camas 2035. (see the Land Use Element for additional details) 

County Planning Goals
The Community Framework Plan, adopted by Clark 
County and its cities and last updated in 2007, guides local 
jurisdictions as they work to decide questions  
of regional land use and services. 

Clark County is in the final stages of fully updating this plan for 
2015 through 2035. As County and city plans were developed, 
representatives of the City of Camas met with officials of 
the County and its cities to coordinate efforts. This level 
of communication helps ensure that the plans and capital 
projects of these jurisdictions are consistent when adopted. 
Camas 2035 is consistent with the concepts put forward in the 
County’s Community Framework Plan and the initial drafts of 
its pending comprehensive plan.  

Local Plans
The goals and policies included in Camas 2035 are 
implemented through development regulations 
established in the Camas Zoning Code (Title 18 of the 
Camas Municipal Codes as well as the standards set forth 
in existing plans and policy documents. 

Camas 2035 has been developed to ensure consistency with 
all other relevant local plans, listed below:

•	 Camas Water System Plan (June 2010, Res. 1188)
•	 Camas General Sewer Plan Amendment  

(April 2010, Res. 1190)
•	 Camas General Sewer/Wastewater Facility Plan  

(November 2009, Res. 1189)
•	 City of Camas Parks, Recreation, and Open Space 

Comprehensive Plan (January 5, 2015, Ord. 15-002)
•	 Camas Design Standards Manual–Engineering 

(October 20, 2014, Res. 1308)
•	 Camas Design Review Manual (December 2002) 

•	 Amending Gateway/Corridor Standards (in process) 
•	 Camas Shoreline Master Program  

(July 27, 2015, Ord. 15-007)
•	 Downtown Design Manual (July 21, 2014, Res. 1301)
•	 Camas Stormwater Design Standards Manual  

(July 2010, Res. 1193)
•	 Six-Year Street Plan 2016–2021 (Res. 15-003)
•	 2013–2030 Capital Facilities Plan Project List  

(December 2012, Ord. 2668)
•	 Transportation Impact Fee Update  

(May 2012, Res. 1240)
•	 Camas Corridor Study (in process)

Amending a Comprehensive Plan
The City is required to review its comprehensive 
plan at least every seven years. However, the City’s 
comprehensive plan and development regulations are 
reviewed and evaluated regularly. 

Camas 2035 is based on the best available information. As 
years go by, new information or changing circumstances – for 
instance, a revised sewer or water plan – may prompt changes 
to this plan. By state law, amending a comprehensive plan can 
occur only once a year and must follow the procedures that 
are set forth in RCW 36.70A.130. 

Amendments to a comprehensive plan require legislative 
action, which entails the adoption of a resolution or ordinance 
following notice and public hearing indicating, at a minimum, 
a finding that a review and evaluation has occurred and 
identifying the revisions made, or that a revision was not 
needed and the reasons. 

The review and evaluation must include the consideration 
of critical area ordinances, population projections, and other 
plans and policies in effect.

Under certain circumstances, amendments can occur  
more frequently:

•	 The initial adoption of a subarea plan that does not 
modify the comprehensive plan policies and designations 
applicable to the subarea;

•	 The adoption or amendment of a shoreline master program 
under the procedures set forth in Chapter 90.58 RCW; 

•	 The amendment of the capital facilities element of a 
comprehensive plan that occurs concurrently with the 
adoption or amendment of a county or city budget.

•	 The revision is to address an emergency, or to resolve 
an appeal of a comprehensive plan filed with a growth 
management hearings board or with the court.

•	 The adoption of comprehensive plan amendments 
necessary to enact a planned action under RCW 
43.21C.440, provided that amendments are considered 
in accordance with the public participation program 
established by the county or city.



The result was the vision for Camas 2035 that is stated at the beginning of this document. This 
vision guided the update of every element that is part of Camas 2035. Appendix A discusses the 
public outreach involved in the visioning process. 

The second phase of public outreach consisted of a Technical Advisory Committee (TAC), the 
continuation of the Steering Committee, a community survey, and a public forum. This second 
phase focused on implementation – making sure the goals and policies established in Camas 2035 
were consistent with the community vision. The purposes and functions of the Steering Committee 
and the TAC are described further below. 

In addition to the outreach efforts described above, the City maintained a website and Facebook 
page throughout the visioning process and the development of Camas 2035. 

Steering Committee
The Steering Committee was formed at the outset of the visioning process and consisted of 
identified leaders of the community. This committee spearheaded the outreach efforts, and 
was integral to shaping the vision of Camas 2035. Throughout the development of the plan, 
the Steering Committee continued to ensure that the vision was upheld and consistency was 
maintained throughout each element of the Plan. The Steering Committee met three times during 
the visioning process and three times during the development of Camas 2035.

Technical Advisory Committee
The TAC was formed to help ensure that Camas 2035 would adhere to the community vision and 
meet the public service and infrastructure needs of a growing city. Members of the TAC were 
selected for their technical expertise and knowledge of key plan elements such as transportation, 
parks and trails, neighborhood livability, and employment. 

The TAC met five times from March to October 2015 and provided invaluable input on each 
element of Camas 2035. The first two TAC meetings focused on establishing community gateways 
and corridors. During the visioning process, many residents voiced their desire that the entrances 
to our City be welcoming and identifiable. The TAC and staff worked together to identify gateways 
and gateway elements such as signage, lighting, sidewalks, and crosswalks that will distinguish 
Camas from neighboring cities. These gateways are included as overlays on the City zoning map 
and the Economic Development Element identifies specific goals and policies for them.

Developing Camas 2035
Camas 2035 began with a citywide process to envision our desired future for the 20-year planning 
horizon. Public outreach involved over 600 community members, three questionnaires, several interviews 
with stakeholder groups, the development of a Steering Committee, and two public vision summits. 

“Rivers, Lakes, 
Trails, and Parks! 
Mill City Pub and 
Camas Theater!”
“5 minutes to 
work-no traffic-
what could be 
better!”
“We love 
everything: great 
schools, parks, 
floating in the 
river”

What we     
 learned..

Some of the 
feedback from 
residents...
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Community Surveys
During the two years it took to complete the visioning and comprehensive plan update process, 
community members were asked to complete three surveys. The first and second occurred during 
the visioning process in 2014 and early 2015. The purpose of the first survey was to identify Camas’ 
strengths and understand what residents’ value about Camas today. More than 400 community 
members completed the first survey. The second survey was intended to validate the draft vision 
statement and was completed by 177 community members. The third survey, conducted in 
December 2015 and January 2016, asked respondents to indicate their preferences for development 
styles and features and to validate draft comprehensive plan policies, which was completed by 182 
community members. Summaries of each community survey are included in Appendix A.  

Vision Summits and Public Forum
During the comprehensive plan update, the City hosted two vision summits and one public forum. 
The first vision summit was held on November 5, 2014 to discuss the future vision for the City. 
Approximately 50 community members gathered at Fire Station 42 and were asked to complete the 
sentence, “In 2035, Camas is/has/enjoys…” This input together with online surveys helped frame 
the Vision Statement. The second vision summit was held on January 8, 2015 to solicit feedback on 
implementing the vision, and was attended by approximately 120 community members. On January 
14, 2016, a public forum was held in order to review the first draft of the updated comprehensive plan, 
including proposed zoning and comprehensive plan maps. Approximately 43 community members 
attended and provided feedback. 

The City of Camas values residents’ opinions and is committed to being responsive. The final 
comprehensive plan incorporates the contributions and comments from everyone that has been 
involved to date.  

“During the 
visioning process, 
many residents 
voiced their desire 
that the entrances 
to our city be 
welcoming and 
identifiable. ”

Camas
Days!

We attended in 
2014 and 2015 to 
gather feedback.





Land Use
The Land Use Element is designed to support development that adheres to  

the City’s vision to ensure Camas’ future is as bright as its past.
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“Camas has grown into 

a dynamic, vibrant city 

with diversified 
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residents’ various 
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Housing
The Housing Element further identifies goals and policies to address the types and scales of  

the housing needed for the projected population.
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“Neighborhoods are 

strong, and residents 

participate in 

community events and 

care about the livability 

and quality of life of 

their community.” 
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Natural Environment
The Natural Environment Element provides a policy framework for the protection and improvement  

of Camas’ natural environment, an important element for the development of a sustainable city.
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Notes: 

1.  Information on this map was collected from many
     sources, namely from wetland surveys on file with the city.

2.  Dates adjacent to developments/subdivisions indicate when a
     delineation report was filed with the City. 

3.  Wetland ratings 1-4 represented with roman numerals.

4.    Shaded areas indicate subdivisions with wetland 
     delineation reports.  Shading DOES NOT represent
     wetland boundaries, buffers, or areas. Property 
     boundaries have been approximated. Users of this 
     information should verify all details for accuracy.  

5.  The wetland areas indicated on the map are based
      on an inventory of wetland areas using existing 
      published data and wetland delineations and may
      not represent accurate boundaries or the presence
      of wetland areas on a specific site. Only a site specific
      analysis can determine the presence, extent and 
      category of wetland areas.





Transportation
​The quality of life for many people is significantly affected by how well streets function for  

pedestrians, bicyclists, transit riders and motorists. The Transportation Element must balance  
the needs of all users.
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Public Facilities  
& Services

The City provides police, fire, and ambulance services as well as library services,  
water and sewer services, animal control services, and parks and recreation programs and facilities.  

The City also manages the City cemetery. 
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Economic Development
The Economic Development Element aims to promote a wide range of employment  

opportunities for the citizens of the community and to provide a setting and quality of life  
that attract businesses and residents.
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According to the second 

community survey 

completed during the 

vision process, over 90% 

of survey respondents 

support or strongly 

support the vision 

statement for a 

diversified economy. 



  

 

 

 

  

 

 

                                                      

  

http://www.bls.gov/iag/home.htm
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Summary of Public 
Outreach January 6, 2015 

As a community, we are preparing an update of the Camas Comprehensive Plan that directs our city’s long‐
term growth and development. The 2004 Plan helped lead the way for the neighborhoods, schools, parks and 
downtown that we enjoy today.  Camas 2035 is a citywide process to envision our desired future 20 years from 
now and identify the policies and actions needed to get us there.  The Camas 2035 outreach process is 
designed to meet the following objectives: 
 Create a vision that preserves what Camas residents value most about Camas today, while planning for

future generations.
 Ensure early and continuous public engagement through a variety of outreach methods.
 Build community support for the 2035 Vision and the subsequent comprehensive plan update.

Over the past six months, under the guidance of the Vision Steering Committee, hundreds of community 
members have participated in two rounds of Camas 2035 outreach activities.  The purpose of the first round 
was to identify Camas’ strengths and understand what residents value about Camas today. Outreach activities 
included: 
 Online questionnaire completed by 417 community members.
 Conversations with key stakeholder groups, including the Camas Youth Advisory Committee (CYAC),

Port of Camas/Washougal, Camas Parent Teacher Organization Leaders, Hellen Baller Parent Teacher
Association and Camas/Washougal Economic Development Association.

 Vision kick‐off at Camas Days where community members recorded what they love most about Camas.

The purpose of the second round was to validate the draft vision statement and identify actions needed to 
achieve the vision.  Outreach efforts were targeted to segments of the population that did not show strong 
participation in the first round, including the southeast quadrant of the city, seniors and youth.  A second 
questionnaire distributed online and in paper form was completed by 177 people. 

The following is a summary report of community outreach results. A detailed compilation of comments 
received throughout the process is available upon request. 

ROUND ONE (July – November 2014) 

Questionnaire 

Who Responded? 

While responses are fairly well distributed over various demographics, it is clear that different tools or targeted 
outreach are needed to reach the under 18 and 55 and older cohorts.  Approximately 71% of questionnaire 
respondents fall between the ages of 35 and 54, significantly higher than the percentage of the population 
they represent.  While it is unlikely that pre‐high school youth would respond to this questionnaire, an overall 
response rate of 1.0% for those 18 and younger leaves room for improvement.  Likewise, while rates of 
internet use are lower for people 65 and older, targeted efforts to reach seniors should be employed. 
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Age Group  Response %  2010 Census 

18 or younger  1.0%  33.3%* 

19 to 34  8.4%  13.9%** 

35 to 44  39.8%  17.3% 

45 to 54  31.6%  15.9% 

55 to 64  15.3%  10.9% 

65 and older  3.9%  8.7% 
*Census cohort 19 and younger.  **Census cohort 20 to 34 

 
While the majority of respondents are longer‐term residents of Camas, more than 41% moved here within the 
last 10 years.  Approximately 8% of respondents work, but do not live in Camas. 
 

Years Lived in Camas  Response 

1 or less  6.8% 

2 to 5  18.0% 

6 to 10  16.7% 

More than 10  48.5% 

I work in Camas  8.3% 

I am a visitor to Camas  1.7% 

 
Responses have come in from all areas of the city.  The highest percentage of responses came from NW Brady 
Road and NW 18th Ave., NW 38th and NW Parker St., and NW Lake Road and Sierra St.  The southeast portion of 
the City is likely underrepresented so targeted outreach efforts should be employed. 
 

Closest Intersection to Residence  Response 

NW Brady Road and NW 18th Ave.  17.7% 

NW Lake Road and Sierra St.  14.8% 

NW 38th and NW Parker St.  14.0% 

NW Fargo St and NW Logan  8.6% 

NE 3rd Ave. and NE Adams  8.1% 

NW 18th and Division St  6.7% 

NE Everett and 43rd Ave.  6.7% 

Leadbetter Road and 232nd Ave.  4.4% 

NW Lake Road and NW Friberg‐Strunk St.  2.0% 

SE 2nd and SE Whitney  2.0% 

Not sure/Not applicable  15.0% 

 

What did they say? 

What do you love/value most about Camas? 
The excellent schools and “small town feel” are most often cited as what people value about Camas.  Another 
important feature is the ready access to nature, such as open spaces, parks, trails, the Columbia River and 
Lacamas Lake.  Residents value their neighbors and the broader community and see Camas as a safe, livable 
place to raise a family.  Camasonians also appreciate the Camas downtown, as well as its proximity to Portland. 
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What are the City’s two greatest strengths/assets? 
Responses regarding Camas greatest strengths or assets are similar to the responses above.  Camas schools are 
the overwhelming choice as the City’s greatest strength, followed by trails, parks, open spaces and nature.  The 
Camas community, downtown, people, and businesses all contribute to an outstanding quality of life. 
 
The following “word clouds” help illustrate responses regarding what people value about Camas and the City’s 
greatest assets.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

What we value 
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Rate the importance of goals and aspirations identified in the 2004 Comprehensive Plan. 
Camas residents strongly support comprehensive plan goals that promote the City’s “small town” atmosphere 
and vital, stable and livable neighborhoods.  The Camas downtown, recreational opportunities and preserving 
the City’s natural assets also receive strong support.   Camasonians support quality public  facilities, a vibrant 
and  diverse  economy  and  robust  public  participation  in  land  use  decisions.    Receiving  less  support  are 
providing a variety of housing types to meet the needs of the community and providing “a safe, balanced and 
efficient transportation system that supports industrial, commercial and residential uses.” 
 

Goal  Average 

Camas’ “small town” atmosphere.  3.68 

Vital, stable and livable neighborhoods  3.64 

Downtown as a unique and special place to visit, shop and live  3.64 

Optimal active and passive recreational opportunities for present and 
future residents 

3.61 

Preservation, restoration and improvement of the natural 
environment 

3.60 

Public facilities, services and utilities to ensure the quality of life for 
current and future community members 

3.42 

A strong, vibrant and diverse economy  3.38 

Early and continuous public participation for all community members 
in the development of land use plans and regulations 

3.35 

A variety of housing opportunities to meet the needs of all members 
of the community 

2.86 

A safe, balanced and efficient transportation system that supports 
industrial, commercial and residential uses 

2.77 

Highest possible score is 4.0. 

Greatest strengths/assets 
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What should the City do to make Camas an even better place to live or visit in the future? 
Camasonians would like to see new recreational amenities, such as an indoor pool and community center, as 
well  as  more  parks  and  trails.    New  businesses  and  employment  opportunities,  and  investment  in  city 
infrastructure also are important.  Camas residents would like to develop or renovate underutilized properties, 
while  preserving  those  structures with  historic  value.    Less  important  to  residents  are  pursuing  additional 
entertainment options, cultural activities, gathering places or retail services. 
 

Priority 
Responses 

#1 Action  #2 Action  #3 Action 
Add new recreational amenities (indoor pool, 
community center, tennis courts) 

72  51  36 

Recruit new businesses for more employment 
opportunities 

66  51  42 

Invest in infrastructure (roads and bridges, 
municipal buildings, water and sewer) 

57  46  43 

Add more parks and trails  59  46  30 

Renovate/develop underutilized properties  19  34  54 

Preserve historic structures and features  22  31  32 

Promote cultural and social activities (theater, 
public art, music in the park) 

20  26  47 

Create a public gathering space (plaza or square)  21  31  19 

Pursue additional retail services  14  27  19 

Pursue additional entertainment options  5  9  19 

 
In what ways are you most likely to participate in the Camas 2035 Vision process? 
Going forward, Camas residents are prefer to participate in the 2035 process by completing online 
questionnaires and staying informed via email or local newspapers.  Residents are less likely to participate 
through groups of which they are a member, social media or public meetings.  Most Camasonians prefer not to 
give public testimony. 
 

Activity  Response 

Complete online questionnaires  77.1% 

Stay informed by email  60.3% 

Read articles in the Camas Washougal Post Record 
or The Columbian 

51.7% 

Participate through groups of which I am a member 
(e.g., school, church, civic organization) 

38.0% 

Follow the vision Facebook page  32.0% 

Attend public meetings  30.3% 

Comment on the vision website  28.0% 

Give testimony at public hearings  8.6% 
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Community Conversations 
 
The following is a summary of key comments made during community conversations. 

Port of Camas Washougal 
Camas’ strengths include its location relative to SR 14 and easy access to I‐5 and I‐205, the School District and 
sports programs, proximity to rural areas and downtown Portland, and access to recreational and shopping 
opportunities.  The City should continue to be good stewards of the environment while seeking opportunities 
to ease the development process.  More shopping opportunities are needed within Camas to reduce travel. 

Camas Parent Teacher Organization Leaders 
Camas greatest assets are its schools, sense of community, proximity to Portland and natural areas/views and 
recreational opportunities.  The City should protect trees and open spaces, close the income disparity, update 
and maintain park facilities and encourage more professional services and specialists. 

Camas/Washougal Economic Development Association 
Camas’ schools, quality of life, parks/trails and housing are its greatest assets. Camas and Washougal are 
seeking more development‐ready sites, such as the Steigerwald Commerce Center, Camas Meadows and 
North Dwyer Creek Business Park as environmental constraints are present across much of the city in the form 
of floodplains and steep slopes.  The City should seek opportunities to add a variety of housing options to meet 
the needs of all of its residents. 
 
Hellen Baller Parent Teacher Association 
Camas’ greatest strengths are its schools, green space and small businesses.  The City does an excellent job of 
providing planning, police and infrastructure services.  The mill is another important element of the 
community.  In the future, more transportation and housing options are desired along with recreational 
opportunities and a community center.  Specific goods and services also are needed, such as a bakery, book 
store and café for parents with young kids. 
 
Camas Youth Advisory Committee (CYAC) 
CYAC members believe one of Camas’ primary assets is Camas High School, which brings the community 
together.  Downtown is a central gathering place with sufficient retail to serve the community and other 
amenities, such as the farmers market, library and theater.  Students value the city’s parks, trails and 
recreational opportunities as well as easy access to natural features like mountains and beaches.  CYAC 
members also appreciate the nice people and residential neighborhoods that are Camas.  Students are 
concerned about population growth and want to see Camas High School, downtown and a new community 
center as central gathering places.  They are interested in preserving the sense of community and safety Camas 
enjoys today.  CYAC members believe transportation and environmental measures are needed to address 
traffic congestion and pollution.  They anticipate a more diverse population and want to ensure that 
community members are not divided by socio‐economic differences. 
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ROUND TWO (December 2014 – January 2015) 

Questionnaire 

Who Responded? 

As in the first round, we saw very few survey responses from residents age 34 and younger and none from 
those under 18.  Low turnout may be due in part to the survey being conducted at a time when school was not 
in session.  Targeted efforts to reach seniors were successful as responses from those 65 and older make up 
16.6% of the responses, four times the share of round one. 
 

Age Group  Response %  Round One 
Response % 

18 or younger  0.0%  1.0% 

19 to 34  8.0%  8.4% 

35 to 44  30.7%  39.8% 

45 to 54  30.7%  31.6% 

55 to 64  14.1%  15.3% 

65 and older  16.6%  3.9% 
*Census cohort 19 and younger.  **Census cohort 20 to 34 

 
As in the first survey, more than 56% of respondents have lived in Camas for more than 10 years, while 
approximately 41% have lived here fewer than 10 years. 
 

Years Lived in Camas  Response 

1 or less  4.0% 

2 to 5  18.0% 

6 to 10  20.0% 

More than 10  55.3% 

I work in Camas  2.0% 

I am a visitor to Camas  0.7% 

 

Vision Validation 

Introduction 
In the year 2035, residents of Camas continue to appreciate their community as a safe, welcoming and livable 
place for people of all ages. Camas maintains its small town character while accommodating current and future 
residents. Excellent schools, a vibrant downtown and ready access to metropolitan amenities, parks, trails, 
open space, the Columbia River and Lacamas Lake are enjoyed by all. The Camas Farmer's Market, First 
Fridays, Camas Days and other community events bring neighbors together. 
 
97.1% of respondents support or strongly support the introduction to the vision statement. 
 

  Responses  Response % 
Do not support  2  1.2% 

Somewhat support  3  1.8% 

Support  36  21.1% 

Strongly support  130  76.0% 

Total  171  100.0% 
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Vital, Stable and Livable Neighborhoods 
Camas is a well planned and connected city where residents enjoy pedestrian and bicycle paths between 
neighborhoods and to downtown. Historic structures are maintained and rehabilitated to accommodate new 
homes and businesses. There is a wide variety and range of affordable housing for all ages and income levels. 
Quality public facilities, services and utilities contribute to a high quality of life. Residents enjoy a variety of 
social and cultural activities to celebrate the city, its history and its people. 
 
91.7% of respondents support or strongly support the statement on vital, stable and livable neighborhoods. 
 

  Responses  Response % 
Do not support  5  2.9% 

Somewhat support  9  5.3% 

Support  58  34.1% 

Strongly support  98  57.6% 

Total  170  100.0% 

 
Diversified Economy 
Downtown Camas retains its main street atmosphere as a walkable, attractive place to shop, with local 
businesses and low vacancy rates. The economy has grown to attract manufacturing and high tech companies 
offering stable employment opportunities and family wage jobs. Camas is a gateway to nature and recreational 
opportunities, leading to a robust tourism industry. 
 
93.0% of respondents support or strongly support the statement on a diversified economy. 
 

  Responses  Response % 
Do not support  5  2.9% 

Somewhat support  7  4.1% 

Support  53  31.2% 

Strongly support  105  61.8% 

Total  170  100.0% 

 
Public Services 
Camas continues to have an excellent school system, an asset that draws young families to the community. 
Students and their families enjoy the city’s parks, trails and recreational opportunities, which are well 
maintained by city employees and volunteers. The library continues its vital role as a community gathering 
place. Residents of all ages gather at the community center to socialize and enjoy its many amenities. Citizens 
value the services of well funded police, fire, planning and parks departments. 
 
95.9% of respondents support or strongly support the statement on public services. 
 

  Responses  Response % 
Do not support  2  1.2% 

Somewhat support  5  2.9% 

Support  29  17.1% 

Strongly support  134  78.8% 

Total  170  100.0% 
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Natural Environment 
A wildlife corridor enhances the trail system throughout the city and connects to the Columbia River. Lacamas 
Lake is treasured as a unique resource for recreation. The parks and trails are well maintained and handicap 
accessible. City policies protect trees and open spaces. 
 
97.4% of respondents support or strongly support the statement on the natural environment. 
 

  Responses  Response % 
Do not support  2  1.3% 

Somewhat support  2  1.3% 

Support  19  12.0% 

Strongly support  135  85.4% 

Total  158  100.0% 

 
 

Vision Actions 

Housing 

What types of housing do we need over the next 20 years? 
 
Respondents indicate that housing options in mixed‐use areas like downtown are most needed, followed by 
housing for older adults and people with disabilities.  A majority of respondents feel that the city has the right 
amount of single‐family homes, estate housing, condominiums, housing for families with low incomes and 
multi‐family housing. 
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Connections/Transportation 

What connections does your neighborhood need over the next 20 years? 
 
Respondents indicate that better pedestrian and bike connections are needed throughout the city, with a 
focus on pedestrian connections between neighborhoods and bike connections to downtown and local 
destinations. 
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Economy/Jobs 

What types of businesses do we need to provide jobs or meet daily needs over the next 20 years? 
 
Respondents desire high tech businesses most, followed by retail and service, “green” industries, health care 
and tourism.  Public sector and traditional heavy industry are least desirable. 
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Community Facilities 

What additional community facilities do we need over the next 20 years? 
 
A majority of respondents feel that more is needed of all the services listed with the exception of library 
services. 
 
 

 
 
 



 

Survey Summary – February 12, 2016 
The third Camas 2035 survey was published on December 11, 2015 and closed on January 22, 2016. 182 

people participated in the survey and similar to the first two surveys, the majority of respondents were 

between the ages of 35 and 54 (approximately 65 percent). However, half of respondents to this survey 

indicated that they did not participate in the Camas 2035 Vision process.  

 

Additionally, respondents were asked to identify what neighborhood they live in. The dots on the map 

below correspond to the responses received. The larger the dot, the more responses received from that 

area. The smallest dots represent 1 or 2 responses and the largest dot represents 14 responses.  
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Development Styles and Features 
The survey asked participants to identify styles of development appropriate for gateways and corridors 

and throughout the City, as well as development features important in new developments. Respondents 

were able to select more than one development style and feature. Over 60 percent of respondents 

indicated that they prefer a development style similar to downtown Camas for gateways and corridors. 

Nearly 80% of respondents indicated pedestrian connections are an important feature of new 

developments. 

The sets of images below identify the percentage of respondents that preferred each development style 

for gateways and corridors, followed by preferences for development styles throughout the City.  

Gateways and Corridor Preferences 
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Citywide Preferences (Commercial or Mixed Use areas outside of a gateway or corridor) 

 

Development Features 

 

The ‘other’ category included write‐in comments for bike lanes and parking, public transportation access 

along corridors, landscaping, public art, and gathering spaces. 
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Camas 2035 Policies 
In order to solicit feedback on draft comprehensive plan policies, respondents were asked to indicate if 

they agree with a sample set of policies. Reponses are summarized below.  

Employment Land Policy 
Discourage strip‐style developments while promoting employment and retail opportunities. 

 

Neighborhood Policy 
Discourage exclusive neighborhoods, privacy walls, and gated communities in order to maintain Camas’ 

small‐town ambiance and family‐friendliness of the community. 
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Residential Mixed Use Policy 
Mixed use developments should be unique to the area in which they are located and encourage small 

business development, a mix of housing types to ensure affordability, pedestrian and transit 

connections, and designed to be sensitive to the natural environment.  

 

Citywide Housing Policies 
Provide a range of housing options to support all ages and income levels. 
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Require a percentage of newly created lots to include single‐story dwellings, barrier‐free dwellings 

(consistent with Americans with Disabilities Act guidelines), and/or Accessory Dwelling Units (ADUs) to 

be constructed concurrent with primary dwellings. 

 

Affordable Housing Policy 
Conduct an affordable housing study in order to determine the number of existing affordable units and 

assess the need for additional units. Develop policies to implement recommendations of the affordable 

housing study. 
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Citywide Economic Development Policy 
Support retention, expansion, and recruitment activities for local businesses with a commitment to the 

community. 

 

Downtown Economic Development Policy 
Ensure the Land Use Element supports higher residential densities adjacent to the downtown district 

and atop downtown businesses to increase activity in downtown in support of local businesses. 
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North of Lacamas Lake Economic Development Policy 
Encourage new developments to include provisions for neighborhood parks that are within walking and 

biking distance of a person’s home or work to encourage greater physical activity, including shared use 

paths (or trails) that link homes, work, commercial centers, public transit, and community facilities. 

 

Eastside Commercial District Economic Development Policy  
Encourage efficient land use by facilitating compact, high‐density development and minimizing the 

amount of land that is needed for surface parking. 
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Environmental Stewardship Policy 
Encourage the development of grading regulations that will preserve the natural contours of 

undeveloped properties, natural vistas, and mature vegetated corridors. 

 

Landscape Enhancement and Tree Preservation Policy 
Conduct an analysis of the tree canopy citywide and create a plan to encourage retention of significant 

tree cover.  

 

Conclusion 
The feedback summarized above, including input on desired development styles and development 

features, will be incorporated into the final comprehensive plan, scheduled for adoption in June 2016. 

While the majority of respondents strongly agree or agree with the draft comprehensive plan policies 

presented, some refinements will be necessary to address policies with a greater mix of responses.  
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1 RESOLUTION NO. 2015-04-05' 
2 
3 A RESOLUTION amending Resolution 2014-06-17, relating to the adoption of the-Clark County population 
4 and employment allocations that will be used for the county's comprehensive land use plan 2016 periodic 
5 update pursuant to Chapter 36.70A RCW. 
6 
7 WHEREAS, the Board adopted Resolution 2014-06-17 Clark County 2016 Population and 
8 Employment Allocation, the Comprehensive Plan 2016 periodic update Planning Assumptions and the 2016 
9 Board Principles and Values at a duly advertised public hearing on June 24, 2014 that will be used for the 

10 county's Comprehensive Plan 2016 periodic update pursuant to RCW 36.70A.140; and 
11 
12 WHEREAS, the Board reviewed Issue Paper 4.2 and considered amending the population allocation 
13 at a worksession on September 24, 2014; and 
14 
15 WHEREAS, the Board considered Issue Paper-4.2: Clark County 2016 Population and Employment 
16 Allocation, the Comprehensive Plan 2016 periodic update Planning Assumptions and the 2016 Board 
1 7 Principles and Values (Exhibit 1) at a duly advertised public hearing on April 14, 2015; and 
18 
19 WHEREAS, the Board took public testimony from interested parties, considered all the written and 
2 0 oral arguments and testimony, and considered all the comments presented to the Board; and 
21 
2 2 WHEREAS, the Board finds that adoption will further the public health, safety and welfare; now 
2 3 therefore, 
24 
2 5 BE IT RESOLVED BY THE BOARD OF COUNTY COUNCILORS OF CLARK COUNTY, STATE OF 
2 6 WASHINGTON, hereby amends the Comprehensive Plan 2016 periodic update Planning Assumptions as 
2 7 shown in Table 1, the population growth and employment allocation for the preliminary allocations for 
2 8 initial review of urban growth areas 20-year period ending in 2035 as shown in Table 2 and the 2016 Board 
2 9 Principles and Values as shown in Table 3. This information will be used for the county's 20-year 
3 0 Comprehensive Growth Management Plan 2016 periodic update pursuant to RCW 36.70A.140. 
31 
3 2 Table 1: Planning Assumptions 

33 
34 
35 
36 

Assumption 

20-Year Populatlon Projection 
Planned Population Growth (new) 
Urban/Rural Populatlon Growth Split 
Assumed Annual Population Growth Rate 
Housing TYpe Ratio 
Persons per Household 
New Jobs 
Jobs to Household 
Infrastructure Deduction (Residential) 
Infrastructure Deduction (Commercial and Industrial) 

VBLM (definition of vacant) 

Market Factor 

2015 Resolution Relating to 
Comprehensive Plan 2016 Periodic Update 

2016 

578,391 
129,546 

90/10 
1.12% 

75% single-family, 25% multifamily 
2.66 

101,153 
1:1 

27.7% 
25% 

$13,000 residential, 
$67,500 commercial and, industrial 

15% residential, 15% commercial, business 
park, Industrial 
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1 
2 

4 
5 
6 
7 
8 
9 

Table 2: Population and Employment Allocation 

2015to 2035 
January 1, 2015 . 

VBLM Additional 
Population 2035 Estimates 

Estimates 
Population Allocation 2035 Including 

UGA Allocation Estimates Redevelopment 

Battle Ground 20,871 15,972 1,600 37,705 39,305 

Camas 22,843 11,255 34,410 34,410 

County 62,205 11,432 73,628 73,628 

LaCenter 3,209 3,233 1,200 6,714 7,91.11 

Ridgefield 6,575 13,087 5,832 20,523 26,356 

Vancouver 315,460 52,786 6,200 365,743 371,943 

Washougal 15,932 6,023 392 22,118 22,510 

Woodland 89 229 339 33S 

Yacolt 1,661 303 1,986 l,98E 

Total 448,845 114,322 15,224 563,167 578,391 
Source: Clark County, Geographic information System and Community Planning 
Note:" 10% based on 90/10 urban/rural planning assumption. March 3, 2015 expansion request includes additional acreage for Washougal's 
UGA- 392 persons and Ridgefield's UGA - 832 persons; totaling an additional 1,224 persons. 

Table 3: Board Principles and Values 

Employment Lands 

• Equalize land allocation and jobs/population ratio so that cities have equitable share of jobs - diverse job base 

• Mapping: Put job lands close to transportation so that capacity is provided to job opportunities 

• Ground-truth where residential and jobs "make sense" - no more "wetland industrial" 

• Focus Public Investment Areas - "hubs" of job growth that can be serviced effectively (adjust Transportation 
Improvement Plan if necessary) 

• Maximize the potential for the county's railroad as a job-creating asset 

• Prioritize lands that are most likely to provide "family-wage jobs" as defined in the comprehensive plan 
policies 

Housing 

• Vancouver UGB: minimize residential growth (there will be some residential growth but not dense residential 
growth, especially where there already exists large-lot, high-value development). Minimize doesn't mean 
"don't" but lower density of residential growth. 

• Maintain a mix of housing options (a variety of housing densities - large, medium, and small lots) 

• Identify school sites or areas where school buildings will be necessary inside the new hubs of residential areas 
(need sites close to where children will be). Avoid penalizing property owners in the process. 

Community Design 
• New growth needs to blend well with existing neighborhoods (e.g., transition zones, buffering, gradual 

transitions in development style, type) 
Rural Lands 

• Minimize the conversion of productive farmland - those landswhich have long-term commercial agricultural 
·viability. ls it being used today for commercial agriculture? 

Other Land Use 

• Ensure good geographic distribution of commercial lands 

• Breaks/Green spaces between communities - natural borders 
• Use an integrated view in examining the proposed boundaries and plan map 

• Respect cities' investment in capital facilities by not shrinking the 2007 urban growth boundaries. 
Tax Base 

• Maintain county tax base (generate revenue necessary to provide services 

• Balance between the cities 

2015 Resolution Relating to 
Comprehensive Plan 2016 Periodic Update 
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• Resulting tax base (e.g. jobs, residential that doesn't result in great demand for. schools) needs to be equitable.'. 
for school districts. Tax base equitably distributed between residential and job producing lands. · · 

Mapping Implications , 
• La Center needs greater economic diversification opportunities and multi-family land use designations 
• Ground-truthing is extremely important for_employmel'.lt 
• Lands with few if any constrain_ts eeasy") should be.!JHocated first for employment 
• Employment-reserve overlay for lands served by county railroad corridor 
Allocation 
• Guided by the values identified (in the previous topics) 
• Ground-truthing will clarify/d~fi~e the ailocati~n (versus "assigned~) 

· ..... 

2015 Resolution Relating to . 
Comprehensive Plan 2016 Periodic Update 

........ • _, • •. -·" •• - . ; ! 
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1 Section 1. Instructions to Clerk. 
2 
3 The Clerk to the Board shall: 
4 
5 

1. Transmit a copy of the adopted resolution to Community Planning Department Director. 

9 
1 O 2. Transmit a copy of the adopted resolution to the Cities of Battle Ground, Camas, La Center, 
11 Ridgefield, Washougal, Woodland, Vancouver and Town of Yacolt. 

12 
13 3. Transmit a copy of the adopted resolution to the Ports of Camas/Washougal, Ridgefield, 
14 Vancouver and Woodland. 
15 
16 4. Transmit a copy of the adopted resolution to the Columbia River Economic Development Council 
1 7 President. 
18 
19 
23 
24 ~"' 
2 5 ADOPTED this JI.I- day of April 2015. 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

Attest: 

Approved as to Form Only: 
Anthony F. Golik 

Pro~ CJ 
By: ~ 

Christine Cook 
Deputy Prosecuting Attorney 

2015 Resolution Relating to 
Comprehensive Plan 2016 Periodic Update 

BOARD OF COUNTY COUNCILORS 
FOR CLARK COUNTY, WASHINGTON 

By: 1){/ 
David Madore, Chair 

By: __________ _ 

Jeanne E. Stewart, Councilor 

Tom Mielke, Councilor 
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Purpose 

Exhibit 1 

Clark County Comprehensive Plan 2016 Update 
Planning for growth 2015 - 2035 

2016 Population and· Employment Allocation - Issue Paper 4.2 
. ;_• - .. 

This memorandum provides a basic framework and starting point from which the county and its cities 

may consider population and empi~yment allo~ation. . . . . . 

Background 
In July 2013, Clark County. began the process of updating its Comprehensive~Growth Ma_nagement Plan 

to meet the 2016 periodic update requirement of Chapter 36.70A.140 RCW. Several issue papers have 

already been prepared to allow the Board to make decisions about the update: 

• Issue Paper 1- Comprehensive Plan Overview: A summary of the county's Planning 

Assumptions, 2013 vacan~ and buildable lands model (VBLM) inventory and population and 

employment projections. 

• Issue Paper 2 - Population-and Job Projectio~s: Background information for a discussion with 

the cities and ~he town of Yacolt-on population and job plan~ing assumptions for 2015-2035. On. 

Jan. 21, 2014, the Board adopted the state Office of Financial:Mailagement's (OFM) medium 
"- . 

population projection of562,207 for the 20-year period ending 203S'·(Res. 2014-01-09). 

• Issue Paper 3 - Employment forecast based on input from Washington Employment Security 

. Department (ESD). It was:revised as Issue Paper 3.1 to include the 2014 VBLM.information. On 

April 29, 2014, the Board adopted,the high em'ployment forecast of·9l~200.n~t new jobs.for the 
l. . . 

20-year period ending 2035 (Res. 20.14-04-01). 

• Issue Paper 4 - P~·pula.tion and Job Allocation: On June 2~, 2Q~4; the Board identified the 

methpdology for allocating growth by UG~ and ad~pted preliminary allocations for initial review 

(Res. 2014-06~17). The ·all~cations were revised as lssu~ Pap~r4.t·to reflect the additional 
. . - _. . 

capacity for population.and jobs not captured ~y the vacant ian_d:model and presented at a 

BOCC Worksession on September 24, 2014. · 

• lssu·e Paper 5 - SEPA Scoping: On J·uly 16, 201~, the Board discuss~d the environmental impact 

review process under the State Environmental Policy Act (SEPA).'and ·directed staff to proceed to 

scoping on development of alternatives. Issue Paper 5.1 provides a partial list of what has 

transpired from July 17, 2014.through March 11; 2015. 

This issue paper (Issue Paper 4.2) will discuss the additional capacity for:population andjobs not 

captured by the vacant land model reflecting an increase of 15,224 persons and 24, 175 jobs from 

redevelopment and public sector jobs that will occur within the planning horizon. 

It updates Issue Paper 4.0, to reflect recent informa~ion. Countywide forecasts adopted by the Board. in 
Resolution 2014 -06-17 are modestly adjusted to reflect the increase in existing population and jobs that 
occurred during 2014, to include City assumptions fQr project future growth through redevelopment as 
dir'eded by the Board, and to be consistent with cities proposals for their respective UGAs. These 



forecasts and allocations are intended to keep cities whole by not reducing or significantly expanding 
city UGAs. 

Methodology 
Allocation of population growth and jobs is a key step in the planning process. There are three options 

for allocating that can be used by the Board: 

1) placing growth where it has historically occurred within the urban growth areas (UGA) as 

documented by U.S. Census; 

2) allocating growth by UGA based on the vacant and buildable lands model plus the potential capacity 

for jobs and population by considering factors such as FPIAs, redevelopment, filling vacancies, etc.; 

or 

3) allocating growth by UGA according to the proportion of the total county identified vacant and 

buildable lands (used since 1994). 

The following are essential to the outcome regardless of which method is used: 

• Maintain coordination and consistency with local comprehensive plans; 

• Use official state population forecasts from OFM (already adopted); 

• Use the employment projections from ESD (already adopted); 

• Use estimates of the existing VBLM capacity for growth of the UGAs to inform decisions on 

allocation of growth targets; 

• Continue using the inventory of available VBLM inventory information; a practice since 1994; 

• Allow for flexibility where necessary; 

• Consider impacts of the recent stormwater regulations on infrastructure needs. Identified 

vacant and buildable residential lands reflect a 27.7% infrastructure deduction; 

• Carrying capacity is assumed on vacant or underutilized residential land are on net developable 

acres at units per UGA; Vancouver- 8; Battle Ground, Camas, Ridgefield, Washougal, at 

Woodland - 6; La Center and Yacolt - 4 units per net acre; and 

• The urban/rural growth percentage split remains at 90/10. (Rural population growth is assumed 

to be 10% of the pop.ulation forecast even though the GMA does·not require a cap or formal 

a !location.) 

Countywide Population Allocation 
The following table shows the current population estimate, 2015 vacant lands model capacity, and the 

allocation of 2035 population forecast if the Board use method 3 as listed above. The cities have 

concerns that the allocation shows a reduction in capacity from the 2007 Comprehensive Plan. 

Additional allocation was added in order to reflect the existing comprehensive plans of the cities. 

The 2035 population allocation to UGA's is based on determining the potential population that can be 

accommodated by the 2015 Vacant Lands Model (VLM) and figuring the share of the total potential VLM 

population by UGA. The 2035 estimate is calculated by applying the UGA share of the VLM to the total 

population for the urban area (114,322 = 102,890 + 11,432). The 11,432 represents 10% of population 

assumed for the rural area and 102,890 represents 90% urban allocation. 2015 VLM can accommodate 

the urban population and additional allocation. 

Issue Paper 4.2: Population and Employment Allocation 
2016 Comprehensive Plan Periodic Update 
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The Board directed that the county acknowledge the 2007 Comprehensive Growth Management Plan 

adopted urban growth areas as a baseline for the 2016 upda.te. Staff allocated 1,600 persons to the 

Battle Ground UGA, 5,832 persons to Ridgefield's UGA, 1,200 perso~s to La Center's UGA, and 6,200 

persons to the Vancouver UGA. See table 1 below. Total population growth expected between 2015 

and 2035 is 114, 322 persons plus 15,224 persons totaling 129,546. The January 1, 2015 base year 

estimate of 448,845 plus 129,546 produces a 2035 estimate of 578,391. 

Table 1: 2035 Population Forecast by UGA. 

January 1, 2015 
2015to 2035 

VBLM Additional 2035 Estimates Population 

Estimates 
Population Allocation 2035 Including_ 

UGA Allocation Estimates Redevelopment 

Battle 'Ground 20,871 15,972 ;l,600 - ': 37,705 39,305 

Camas 22,843 11;255 '. ' 34,410 34,410 

County 62,205 ll,432 73,628 73;628 

LaCenter -- _3,-209 3,233 1,200 6,714 7,914 

Ridgefield 6,575 13,087 - 5,832 20,523 
.. 

26,356 --
Vancouver -. 315,460 52,-786 - 6,200 365:743 - 371,943 

Washougal 15;932 6,023 - - 392 22;118 
. ... 

," : I• ~ -, 22,510 

Woodland .·•. 89 - 225 339 '-····· 339 

Yacolt_ 1,661 303 1,986 1,986 

Total 448,845 114,322 "15,224 563~i67 -. 578,391 

Source: Clark County, _Geographic information System and Community Planning 

Not~: i\ 10% based on rioi10 urban/rural planning assumption. _March 3, 2015 expansion request includes additional acreage for Washougars 

UGA - 392 persons arid Ridgefield's UGA - 832 persons; totaling an additional 1,224 persons. 

Coun~ide Employment Allocation 
- The GMA does not dictate a data source that must be consider_ed in ~lanning for future employment. For 

the 1~94, 2004, and 2007 plariiling efforts, the number of anti~ipated'new jobs in Clark County was 

developed by the Washington State Employment Security Department. The forecasts we_re based on 
•• •• J" • 

anticipated population gr~wth~ workforce participation, unemployment, and percentage of Clark County 

employees who commute to Oregon for work. 

Table 2 below shows ~he number of net new jobs based on allocation method number 3 as listed above. . . . ..,. . . . .. 

The Board chose to plan for a total of 91,200 net new jobs~ According t~-the 2015 vacant land model 

and additional land requested by the cities of Battl~_Ground, La Cent~r and Ridgefield, the county has 

capacity for 101, 153 net new jobs. Public sector emp_loyment is not accounted for in the model. ESD 

estimates up to 7,400 new publi~ sector jobs over the next-twe~ty years. We anticipate that most of 

those public sector jobs will occur on existing facilities, and therefore will not require new lands. 

-_.issue: Paper 4.2: .Population and Employment Allocation 
_ 2016 Comprehensive Plan Periooic Update -'-· 
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Table 2: 2015-2035 Employment Forecast by UGA. 

UGA 2015VBLM 

Battle Ground 9,933 

Camas 11,182 

La Center 1,324 

Ridgefield 8,708 

Vancouver 41,188 
Washougal 4,175 

Yacolt 46~ 

Woodland ( 

Total *101,153 

Source: Clark County, Geographic information System and Community Planning 

*Note: Existing assumptions of total potential jobs not captured by the vacant lands model increase the capacity by 16,775 jobs 

for redevelopment and 7,400 public sector jobs, thus increasing the total potential job capacity from 76,978 to 101,153. 

Conclusion and Recommendation 
Much has changed since Clark County first adopted its Comprehensive Plan in 1994. The county's 

demographic characteristics have continued to change. Community Planning recommends that this 

revised population and employment allocation be approved as they reflect new information. 

Issue Paper 4.2: Population and Employment Allocation 
2016 Comprehensive Plan Periodic Update 
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City of Camas
2016 – 2021

Six Year Street Priorities
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150429-343 Six Year Street Plan Map 2016-2021 FINAL
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1 NW 6th Ave & Norwood Roundabout

2 NW Brady Rd

3 NW Camas Meadows Dr (East)

4 NW Larkspur St

5 NW 38th Ave (Ph 3)

6 SR 14 - West Camas Slough Bridge

7 ADA Compliance Citywide

8 NW 23rd Ave

9 Pacific Rim Blvd & Payne Rd Signal

10 NE Goodwin Rd/28th St

11 Bybee Rd

12 NW Leadbetter Dr Phase 2

13 NW Lake Rd.

14 New East/West Arterial

15 NE 9th St

16 SR 500 (Everett St/Rd)

17 NW Maryland St

18 NW Astor St.

19 NW 16th Ave/Hood/18th Ave

20 NW 18th Ave

21 NW 18th Ave/Payne Rd

22 NE 43rd Ave

23 NW Astor St. /43rd Ave

24 Street "B" (North Dwyer Creek Area)

25 NW Payne St.

26 Street "A" (North Dwyer Creek Area)

27 NW McIntosh Rd

28 NW Woodburn Dr.

29 SE 15th St./Norse Rd

30 NE 18th St

31 NE 28th St

32 NW Camas Meadows Dr (West)

33 NE 232nd Ave

34 NE 242nd Ave

35 NW Ingle Rd Extension
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FROM: 2016 TO: 2021

Hearing Date: 6/1/2014 Adoption Date: 6/15/2014

Amend Date: Resolution No: 15-003

1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
CN 3/1/2016 1850 1850 1850

NW 6th Avenue
NW Norwood St. to NE Adams
from: to:
Includes Norwood Intersection Roundabout

Totals 0 0 0 1850 1850 1850 0 0 0
RW 1/1/2016 800 800 800

NW Brady Road P CN 3/1/2021 OTHER 6000 6000 6000
NW 16th to NW 25th C
from: to: G
Widening, bike lanes T

Totals 0 0 6000 800 6800 800 0 0 6000
PE 7/1/2017 OTHER 400 100 500 400 100

NW Camas Meadows Drive RW 7/1/2018 160 160 160
NW Payne St. to NW 60th Ave. CN 6/1/2019 OTHER 2200 600 2800 2800
from: to:
New construction

Totals 0 0 2600 860 3460 0 400 260 2800
PE 7/1/2017 OTHER 120 40 160 120 40

NW Larkspur Street W RW 7/1/2018 100 100 100
NW Lake Rd. to NW 60th S CN 6/1/2019 OTHER 170 640 810 810
from: to: P
Widening, sidewalk T

C
G

Totals 0 0 290 780 1070 0 120 140 810
ALL 1/1/2019 STP(U) 1800 1710 3510 3510

NW 38th Avenue P
NW Parker to Grass Valley Park C
from: to: G
Widening, bike lanes T

Totals 0 1800 0 1710 3510 0 0 0 3510
ALL 1/1/2018 WSDOT 25000 25000 25000

SR-14 West Camas Slough Bridge

from: to:
Widen to 4 lanes
NOTE:  PE phase began 1/2006

Totals 0 0 25000 0 25000 0 0 0 25000

Washington State Department of Transportation Six Year Transportation Improvement Program

12 6 P 2.2503

00 4 P 0.13

16 5 P 0.45

16 2 P 0.63

00 3 P 0.41
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

NO

YES

YES

YES

YES

NO

CE

CE

CE

CE

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

ALL 1/1/2016 180 180 30 30 30 90
ADA Compliance

from: Citywide to:
(Ongoing)

Totals 0 0 0 180 180 30 30 30 90
ALL 1/1/2017 520 520 520

NW 23rd Avenue
Nw Astor to NW Sierra
from: to:
Widening, sidewalk

Totals 0 0 0 520 520 0 520 0 0
ALL 1/1/2019 300 300 300

NW Pacific Rim Boulevard
@ SE Payne Rd.
from: to:
Traffic signal

Totals 0 0 0 300 300 0 0 0 300
ALL 1/1/2020 STP(U) 6880 OTHER 7200 6000 20080 20080

NE Goodwin Road/28th Street
NW Camas Meadows Dr. to NE 232nd Ave.
from: to:
Widen to 5 lanes with bike lanes west of Ingle
Widen to 3 lanes with bike lanes east of Ingle

Totals 0 6880 7200 6000 20080 0 0 0 20080
ALL 1/1/2017 1450 1450 1450

Bybee Road Realignment C
SE 15th St. to SE 20th St. S
from: to: W
New construction G

P
T

Totals 0 0 0 1450 1450 0 0 0 1450
CN 1/1/2017 60 60 60

NW Leadbetter Drive P
NW Lake Rd. to NW Fremont St. C
from: to: T
Sidewalk G
Notes: W

S
Totals 0 0 0 60 60 0 0 0 60

17 11 P 0.05

17 12 P 0.15

01

28

14 7 P 0028 NO

NO

YES

YES

NO

CE

0.23 YES

16 9 P 00

17 10 P 1.72

24

15

00 8 04 P
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

ALL 6/1/2020 3220 3220 3220
Lake Road
NW Lacamas Lane to NE Everett
from: to:
Widening, sidewalk

Totals 0 0 0 3220 3220 0 0 0 3220
PE 6/1/2020 415 415 415

New NUGA E/W Arterial
NE 14th St. to Everett Rd.
from: to:
New construction
Includes Critical Areas and Alignment Investigation

Totals 0 0 0 415 415 0 0 0 415
PE 6/1/2020 210 210 210

NE 9th Street
NE 232nd Ave. to NE 242nd Ave.
from: to:
New construction
Includes Critical Areas and Alignment Investigation

Totals 0 0 0 210 210 0 0 0 210
PE 6/1/2021 5 5 5

SR-500 (Everett St./Rd.)
NW Lake Rd. to SE 4th St.
from: to:
Widen to 3 lanes with bike lane

Totals 0 0 0 5 5 0 0 0 5
ALL 6/1/2021 270 270 270

NW Maryland Street C
NW 19th to NW 24th S
from: to: W
New construction G

P
T

Totals 0 0 0 270 270 0 0 0 270
PE 1/1/2018 115 115 115

NW Astor Street/NW 11th Avenue P RW 1/1/2019 115 115 115
NW 16th Ave. to McIntosh Rd. C CN 6/1/2020 1820 1820 1820
from: to: G
Widening, bike lanes T
Includes path on Forest Home Road
from Forest Home Lane to Astor Street

Totals 0 0 0 2050 2050 0 0 115 1935

NO

00 15 15 P 0.50

00 14 15 P 2.00

19 17 01 P

17 18 03 P 0.62

0.25

16 13 P 0.4503 YES

YES

16 16 15 P 1.08
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

RW 1/1/2021 230 230 230
NW 18th Avenue, et al S CN 6/1/2021 2015 2015 2015
NW Astor to NW 16th, include NW Hood W
from: to: P
Widen curb, sidewalk T

C

Totals 0 0 0 2245 2245 0 0 0 2245
PE 1/1/2021 5 5 5

NW 18th Avenue P
NW Whitman St. to NW Brady Rd. G
from: to: T
New construction with bike lanes C

W
S

Totals 0 0 0 5 5 0 0 0 5
PE 1/1/2021 5 5 5

NW 18th Avenue W
NW Whitman St. to West City Limits S
from: to: P
Widening, bike lanes T

C
G

Totals 0 0 0 5 5 0 0 0 5
ALL 1/1/2021 2110 2110 2110

NE 43rd Avenue C
S

from:  SR-500 to: East City Limits G
Widen to 3 lanes with bike lanes P

T

Totals 0 0 0 2110 2110 0 0 0 2110
PE 1/1/2021 5 5 5

NW 43rd/NW Astor - NW Sierra to NW 38th S
P

from: to: C
Widening, bike lanes G

T

Totals 0 0 0 5 5 0 0 0 5
PE 1/1/2021 5 5 5

North Dwyer Creek Master Plan Street "B" C
NW Friberg St./Strunk to NW Larkspur St. S
from: to: W
New construction G

P
T

Totals 0 0 0 5 5 0 0 0 5

00 24 15 P 0.90

00 23 03 P .50

17 22 P 0.36

16 21 P 0.4003

03

16 20 P 0.2601

YES

16 19 03 P 0.51 YES
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

PE 1/1/2021 5 5 5
NW Payne Street C
NW Lake Rd. to NW Camas Meadows Dr. G
from: to: P
Widening T

Totals 0 0 0 5 5 0 0 0 5
PE 1/1/2021 5 5 5

North Dwyer Creek Master Plan Street "A" C
NW Lake Rd. to NW Camas Meadows Dr. S
from: to: W
New construction G

P
T

Totals 0 0 0 5 5 0 0 0 5
PE 1/1/2021 5 5 5

NW McIntosh Road P
NW Brady Rd. to NW 11th Ave. G
from: to: C
Widening, bike lanes T

Totals 0 0 0 5 5 0 0 0 5
ALL 1/1/2021 5870 5870 5870

NE Woodburn Drive C
SE 283rd Ave. to SE 15th St. S
from: to: W
New construction G
Includes 23rd St. realignment P

T
Totals 0 0 0 5870 5870 0 0 0 5870
PE 1/1/2021 5 5 5

SE 15th Street/Nourse Road C
S

from:  Camas High School  to:  NE 283rd Ave. W
Widen to 3 lanes with bike lanes G

P
T

Totals 0 0 0 5 5 0 0 0 5
PE 1/1/2021 5 5 5

NE 18th Street
NE 192nd Ave. to NE Goodwin Rd.
from: to:
New construction
(potential alternate alignment)

Totals 0 0 0 5 5 0 0 0 5

00 30 15 P 0.67

00 28 01 P .70 YES

07 29 15 P 0.59

00 26 15 P 0.64

00 27 15 P 1.2

00 25 03 P 0.40
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

PE 1/1/2021 5 5 5
NE 28th Street
NE 232nd Ave. to NE 242nd Ave.
from: to:
Widen to 3 lanes with bike lanes

Totals 0 0 0 5 5 0 0 0 5
PE 1/1/2021 5 5 5

NW Camas Meadows Drive
NE 13th St. to NE 18th St.
from: to:
New construction
(potential alternate alignment)

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

NE 232nd Avenue
NE 28th to NE 9th St.
from: to:
Widen to 3 lanes with bike lanes

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

NE 242nd Avenue
NE 28th St. to NE 14th St.
from: to:
Widen to 3 lanes with bike lane

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

NE Ingle Road Extension
Goodwin to 232nd Ave
from: to:
New construction

Totals 0 0 0 5 5 0 0 0 5

00 35 15 P 1.00

00 32 15 P 0.20

17 33 15 P 0.97

00 34 15 P 0.70

17 31 15 P 0.50
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

ALL 1/1/2021 300 300 300
NW Brady Road
@ NW 16th Ave.
from: to:
Traffic signal

Totals 0 0 0 300 300 0 0 0 300
ALL 1/1/2021 300 300 300

NW Lake Road
@ NW Sierra St.
from: to:
Traffic signal

Totals 0 0 0 300 300 0 0 0 300
ALL 1/1/2021 300 300 300

NE Goodwin Road @ NW Camas Meadows Drive

from: to:
Traffic signal

Totals 0 0 0 300 300 0 0 0 300
PE 1/1/2021 5 5 5

NW Pacific Rim @ Parker Street

from: to:
Traffic signal

Totals 0 0 0 5 5 0 0 0 5
PE 1/1/2021 5 5 5

SR-500 @ Leadbetter Road

from: to:
Access Control

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

SR-500 @ New E/W Arterial

from: to:
Traffic signal

Totals 0 0 0 5 5 0 0 0 5

16 41 15 P 00

16 39 15 P 00

16 40 15 P 00

16 37 24 P 00 NO

00 38 24 P 00 NO

14 36 24 P 00 NO
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

PE 6/1/2021 5 5 5
NE 28th Street @ 242nd Avenue

from: to:
Traffic signal

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

NE Goodwin Road
@ NE Ingle Rd.
from: to:
Traffic signal

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

SR-500
@ NE Lake Rd.
from: to:
Roundabout

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

SR-500
@ NE 14th Ave.
from: to:
Controlled Access

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

NE 232nd Avenue @ 9th Street

from: to:
Roundabout

Totals 0 0 0 5 5 0 0 0 5
PE 6/1/2021 5 5 5

NE 232nd Avenue @ Ingle Extension

from: to:
Roundabout

Totals 0 0 0 5 5 0 0 0 5

17 43 15 P 00

16 42 15 P 00

16 44 15 P 00

16 45 24 P 00

00 46 15 P 00

00 47 15 P 00



Report Date:  6/8/2015 Page 9 of 10

FROM: 2016 TO: 2021

Hearing Date: 6/1/2014 Adoption Date: 6/15/2014

Amend Date: Resolution No: 15-003

1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Agency:  City of Camas
F

un
ct

io
na

l C
la

ss

P
ri

or
it

y 
N

um
be

r

Im
pr

ov
em

en
t 

T
yp

e(
s)

S
ta

tu
s

T
ot

al
 L

en
gt

h

U
ti

li
ty

 C
od

es

3

Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

CN 6/1/2016 4200 4200 700 700 700 2100
Pavement Treatments (maintenance & preservation) P

from: to:
Overlays, surface treatments

Totals 0 0 0 4200 4200 700 700 700 2100
ALL 1/1/2016 CDBG 250 1250 1500 250 250 250 750

Reconstructs G
W

from:  Citywide to:

Totals 0 250 0 1250 1500 250 250 250 750
CN 1/1/2017 CDBG 450 50 500 100 100 300

Sidewalk Projects

from: to:
Sidewalk installations Citywide

Totals 0 450 0 50 500 0 100 100 300
CN 1/1/2016 90 90 15 15 15 45

Curb Ramp Projects

from: to:
Future curb ramp installations

Totals 0 0 0 90 90 15 15 15 45
ALL 1/1/2018 200 200 50 150

Shared Path Improvements
Citywide
from: to:

Totals 0 0 0 200 200 0 0 50 150

00 48 47 P 00 NO

00 49 04 P 00 NO

00 52 28 P 00 NO

00 50 28 P 00 NO

00 51 28 P 00 NO
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Co. No.:  06                      Co. Name:  Clark Co.
City No.:  0145                  MPO/RTPO:  RTC

C.  Project Title

State Funds Local Funds Total Funds
1st

F.  Project Description

D.  Road Name or Number
E.  Begin & End Termini

G.  Structure ID

Expenditure Schedule                     (Local Agency)

4th thru 6th
Federal Fund 

Code
Federal Funds

2nd 3rd

Project Costs in Thousands of Dollars
Fund Source Information

State Fund 
Code

P
ro

je
ct

 P
ha

se

Phase Start 
(yyyy)

Federally Funded 
Projects Only

Envir. 
Type

R/W 
Required

Project Identification   
A.  Pin/Project No.  B.  STIP ID

ALL 1/1/2017 250 250 50 50 150
Safety Projects

from: to:
Future safety projects
Includes traffic revisions, NW Fargo Curve Safety
Analysis

Totals 0 0 0 250 250 0 50 50 150
CN 1/1/2016 20 20 20

Storm Grate Replacements (Bike Improvements)

from: to:
Storm grate replacements for bike lane improvements

Totals 0 0 0 20 20 20 0 0 0
CN 1/1/2016 30 30 5 5 5 15

Future Bike Route Improvements
Citywide
from: to:
Future bike route improvements

Totals 0 0 0 30 30 5 5 5 15
CN 1/1/2016 120 120 20 20 20 20

Street Lighting
Citywide
from: to:
Street Lighting

Totals 0 0 0 120 120 20 20 20 20
ALL 1/1/2021 BR 800 200 1000 1000

NE 3rd Avenue Washougal River Bridge

from: to:
Seismic rating, scour critical, and footing rehabilitation

Totals 0 800 0 200 1000 0 0 0 1000

00 53 21 P 00 NO

00 54 38 P 00 NO

00 55 28 P 00 NO

00 56 21 P 00 NO

02 57 14 P 00 NO
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Capital Improvement Plan

DRAFT

YEAR:  2016

GENERAL GOVERNMENT

ANNEX BUILDING/FIRE MARSHALL BUILDING 450,000$                  300,000$                       150,000$                  450,000$                  

GENERAL GOVERNMENT TOTAL 450,000$               450,000$                  

POLICE

 POLICE TOTAL -$                       -$                          

FIRE
AMBULANCE 250,000$                  250,000$                       250,000$                  

FIRE TRUCK 500,000$                  500,000$                       500,000$                  

 FIRE TOTAL 750,000$               750,000$                  

PARKS
GOODWIN TRAILHEAD PARKING ADDITION 480,000$                  480,000$                  480,000$                  

PARKS LANDS PURCHASE 200,000$                  100,000$                  100,000$                  200,000$                  

FALLEN LEAF LAKE MASTERPLAN 40,000$                    40,000$                    40,000$                    

COOPER'S VIEW PARK AT DREWF'S FARM 575,000$                  575,000$                  575,000$                  

CROWN PARK MASTERPLAN 150,000$                  150,000$                  150,000$                  

-$                          

PARKS TOTAL 1,445,000$            1,445,000$                

LIBRARY

 LIBRARY TOTAL -$                       -$                          

STREETS
6TH AVE / NORWOOD ROUNDABOUT 2,150,000$                1,900,000$                    55,000$                    10,000$                    185,000$                  2,150,000$                

BRADY ROAD - DESIGN & ROW (16TH TO 500' N. OF 25TH) 1,287,000$                300,000$                       339,000$                  648,000$                  1,287,000$                

LED STREETLIGHT REPLACEMENT AND PAC RIM BLVD LIGHTING 2,850,000$                2,350,000$                    500,000$                  2,850,000$                

FRANKLIN STREET (14TH TO 19TH) 665,000$                  120,000$                       225,000$                  45,000$                    275,000$                  665,000$                  

FRANKLIN STREET (19TH TO 22ND) 600,000$                  60,000$                    250,000$                  40,000$                    250,000$                  600,000$                  

PAVEMENT MANAGEMENT PROGRAM 700,000$                  700,000$                  700,000$                  

TIF STUDY UPDATE 100,000$                  100,000$                  100,000$                  

STREETS TOTAL 8,352,000$            8,352,000$                

CEMETERY

CEMETERY TOTAL -$                       -$                          

STORM
NORTH SHORE STORM BASIN ANALYSIS 150,000$                  150,000$                  150,000$                  

COLUMBIA STORM BASIN ANALYSIS 50,000$                    50,000$                    50,000$                    

LACAMAS LANE SLIDE RECONSTRUCTION 1,500,000$                1,125,000$                375,000$                  1,500,000$                

FOREST HOME ROAD SLIDE RECONSTRUCTION 1,500,000$                1,297,500$                202,500$                  1,500,000$                

STORM SYSTEM REHAB

STORM TOTAL 3,200,000$            3,200,000$                

WATER
544' ZONE SURFACE WATER UPGRADES (WTP, TRANS. MAIN, INTAKE LINES) 6,000,000$                6,000,000$                    6,000,000$                

2.O MG 544' ZONE RESERVOIR 310,000$                  310,000$                  310,000$                  

WELL 6 EASEMENT 50,000$                    50,000$                    50,000$                    

NORTH SHORE WATERLINE 900,000$                  900,000$                  900,000$                  

WELL 17 DEVELOPMENT 50,000$                    50,000$                    50,000$                    

STEIGERWALD WELLFIELD PROPERTY 60,000$                    60,000$                    60,000$                    

STEIGERWALD WELLFIELD DEVELOPMENT 50,000$                    50,000$                    50,000$                    

WATER SYSTEM PLAN UPDATE 275,000$                  275,000$                  275,000$                  

PRIORITY PIPELINE REPLACEMENT 150,000$                  150,000$                  150,000$                  

WATER TOTAL 7,845,000$            7,845,000$                

SEWER
NORTH SHORE SEWER TRANSMISSION SYSTEM 1,500,000$                1,500,000$                    1,500,000$                

LACAMAS CREEK PUMP STATION 40,000$                    40,000$                    40,000$                    

STEP BY-PASS TRANSMISSION MAIN 900,000$                  900,000$                       900,000$                  

WWTP SEPTAGE RECEIVING STATION 215,000$                  215,000$                  215,000$                  

WWTP ENERGY UPGRADES 50,000$                    50,000$                    50,000$                    

STEP ODOR CONTROL ADDITIONS 150,000$                  150,000$                  150,000$                  

SEWER MAIN PUMP STATION REHAB 250,000$                  250,000$                  250,000$                  

IN-CITY SEWER MAIN REHAB 1,200,000$                1,200,000$                1,200,000$                

SEWER TOTAL 4,305,000$            4,305,000$                

GRAND TOTAL 26,347,000$        100,000$               760,000$               -$                       -$                       14,120,000$              3,736,500$            648,000$               777,500$               1,985,000$            2,440,000$            1,530,000$            250,000$               -$                       -$                       26,347,000$        

Total Project 

Cost ($)

Total Project 

Cost ($)
Traffic Impact 

Fees

Park Impact 

Fees

Fire Impact 

Fees

CAPITAL FACILITY CATEGORY
Development

Water Rates / 

Water SDC

Sewer Rates / 

Sewer SDC
REET

 Equipment 

Rental 

C/W Fire & 

EMS

Stormwater 

Rates

Debt 

(Bonds/Loans)
Grants General Fund  Street Fund 

Funding Sources
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Capital Improvement Plan

DRAFT

YEAR:  2017

GENERAL GOVERNMENT
CITY HALL/POLICE/LIBRARY ROOFING 400,000$                  400,000$                  400,000$                  

-$                          

-$                          

-$                          

GENERAL GOVERNMENT TOTAL 400,000$                400,000$                  

POLICE
-$                          

-$                          

-$                          

 POLICE TOTAL -$                         -$                          

FIRE
-$                          

-$                          

 FIRE TOTAL -$                         -$                          

PARKS
PROPERTY DEMOLITION 25,000$                    25,000$                    25,000$                    

DOG PARK ACQUISITION 250,000$                  100,000$                  150,000$                  250,000$                  

WILDLIFE LEAGUE ACQUISITION/CLEAN-UP 250,000$                  250,000$                  250,000$                  

T-3 NORTH SHORE DEVELOPMENT 115,000$                  115,000$                  115,000$                  

T-1 NORTH/SOUTH CONNECTOR 100,000$                  100,000$                  100,000$                  

POOL SAFETY/FACILITY REPAIR DESIGN 75,000$                    75,000$                    75,000$                    

COMMUNITY CENTER RENOVATION 500,000$                  500,000$                  500,000$                  

OPEN SPACE PARK ACQUISITION 200,000$                  200,000$                  200,000$                  

TRAIL AND TRAILHEAD DEVELOPMENT 50,000$                    50,000$                    50,000$                    

MAJOR CAPITAL IMPROVEMENTS 75,000$                    75,000$                    75,000$                    

-$                          

PARKS TOTAL 1,640,000$             25,000$                  -$                         -$                         -$                         -$                             -$                         -$                         -$                         -$                         -$                         1,250,000$             365,000$                -$                         -$                         1,640,000$               

LIBRARY
PARKING PROPERTY AQCISITION (Sanks)  150,000$                  150,000$                  150,000$                  

 LIBRARY TOTAL 150,000$                150,000$                  

STREETS
ADA ACCESS UPGRADES 50,000$                    50,000$                    50,000$                    

TRAFFIC SIGNAL PAYNE ROAD/PACIFIC RIM BOULEVARD 300,000$                  120,000$                  180,000$                  300,000$                  

NW LARKSPUR (LAKE TO 6200 BLOCK) 2,500,000$               1,222,000$               435,000$                  843,000$                  2,500,000$               

NW CAMAS MEADOWS DRIVE (PAYNE TO 6200 BLOCK) 2,760,000$               653,000$                  843,000$                  1,264,000$               2,760,000$               

TRANSPORTATION CAPITAL FACILITIES PLAN DEVELOPMENT 100,000$                  100,000$                  100,000$                  

WOODBURN DRIVE (277TH TO 15TH ST) 3,600,000$               1,030,000$               1,020,000$               1,550,000$               3,600,000$               

PAVEMENT MANAGEMENT PROGRAM 718,000$                  718,000$                  718,000$                  

STREETS TOTAL 10,028,000$           10,028,000$             

CEMETERY

CEMETERY TOTAL -$                         -$                          

STORM
CITY-WIDE HYDRAULIC MODELING 75,000$                    75,000$                    75,000$                    

10TH / DRAKE FACILITY REHABILITATION 250,000$                  250,000$                  250,000$                  

STORM SYSTEM REHAB 250,000$                  250,000$                  250,000$                  

STORM TOTAL 575,000$                575,000$                  

WATER
-$                          

2.O MG 544' ZONE RESERVOIR 5,000,000$               5,000,000$               5,000,000$               

NORTH SHORE WATERLINE 900,000$                  900,000$                  900,000$                  

WELL 17 DEVELOPMENT 150,000$                  150,000$                  150,000$                  

STEIGERWALD WELLFIELD PROPERTY 60,000$                    60,000$                    60,000$                    

STEIGERWALD WELLFIELD DEVELOPMENT 50,000$                    50,000$                    50,000$                    

PRIORITY PIPELINE REPLACEMENT 150,000$                  150,000$                  150,000$                  

DECOMMISSION BUTLER RESERVOIR 100,000$                  100,000$                  100,000$                  

FOREST HOME BOOSTER STATION SITE ACQUISITIOIN 50,000$                    50,000$                    50,000$                    

BUTLER 8" PRV INSTALLATION 90,000$                    90,000$                    90,000$                    

FOREST HOME TRANSMISSION 350,000$                  350,000$                  350,000$                  

WATER TOTAL 6,900,000$             6,900,000$               

SEWER
NORTH SHORE SEWER TRANSMISSION SYSTEM 13,000,000$             13,000,000$                  13,000,000$             

LACAMAS CREEK PUMP STATION 450,000$                  450,000$                  450,000$                  

SEWER MAIN PUMP STATION REHAB 150,000$                  150,000$                  150,000$                  

IN-CITY SEWER MAIN REHAB 1,200,000$               1,200,000$               1,200,000$               

NORTH SHORE SEWER COLLECTION SYSTEM 250,000$                  250,000$                  250,000$                  

SEWER TOTAL 15,050,000$           15,050,000$             

GRAND TOTAL 34,743,000$        200,000$                718,000$                -$                         -$                         13,000,000$               3,025,000$             2,298,000$             575,000$                6,900,000$             2,050,000$             3,050,000$             730,000$                -$                         3,837,000$             34,743,000$        

CAPITAL FACILITY CATEGORY
Total Project 

Cost ($)

Funding Sources

Total Project 

Cost ($) General Fund  Street Fund 
 Equipment 

Rental 

C/W Fire & 

EMS

Debt 

(Bonds/Loans)
Grants

Fire Impact 
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Traffic Impact 

Fees
Development
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Capital Improvement Plan

DRAFT

YEAR:  2018

GENERAL GOVERNMENT
MAJOR BLD. MAINTENANCE 100,000$                  100,000$                  100,000$                  

ASSET MANAGEMENT SYSTEM-PWORKS 250,000$                  20,000$                    35,000$                    35,000$                    10,000$                    50,000$                    50,000$                    50,000$                    250,000$                  

GENERAL GOVERNMENT TOTAL 350,000$                350,000$                  

POLICE

 POLICE TOTAL -$                         -$                          

FIRE

 FIRE TOTAL -$                         -$                          

PARKS

DOWNTOWN TRAIL 225,000.00$             225,000.00$             225,000.00$             

WILDLIFE LEAGUE ACQ/CLEAN-UP/DEV 500,000.00$             250,000.00$             250,000.00$             500,000.00$             

NP 1 -PROPERTY ACQUISITION 1,500,000.00$          500,000.00$                  500,000.00$             500,000.00$             1,500,000.00$          

POOL SAFETY AND FACILITY REPAIR 275,000.00$             275,000.00$             275,000.00$             

PROPERTY DONATION, CLEAN-UP 300,000.00$             300,000.00$             300,000.00$             

FALLEN LEAF PARK 1,500,000.00$          750,000.00$                  500,000.00$             250,000.00$             1,500,000.00$          

3RD AVE. TRAILHEAD DESIGN/PERMIT 40,000.00$               40,000.00$               40,000.00$               

OPEN SPACE AND PARK ACQUISITION 200,000.00$             200,000.00$             200,000.00$             

TRAIL HEAD AND TRAIL DEVELOPMENT 50,000.00$               50,000.00$               50,000.00$               

MAJOR CAPITAL IMPROVEMENTS 75,000 75,000 75,000$                    

-$                          

-$                          

-$                          

PARKS TOTAL 4,665,000$             1,250,000$                    1,550,000$               500,000$                  -$                          -$                          -$                          1,075,000$               290,000$                  4,665,000$               

LIBRARY

 LIBRARY TOTAL -$                         -$                          

STREETS
ADA ACCESS UPGRADES 50,000$                    50,000$                    50,000$                    

BYBEE ROAD REALIGNMENT EAST 1,450,000$               484,400$                  239,000$                  726,600$                  1,450,000$               

SHARED BIKE PATH/PED IMPROVEMENT 150,000$                  150,000$                  150,000$                  

LAKE ROAD/EVERETT STREET ROUNDABOUT 2,422,000$               968,800$                  1,453,200$               2,422,000$               

NW 23RD AVENUE WIDENING AND SIDEWALK ASTOR TO SIERRA 300,000$                  300,000$                  300,000$                  

PAVEMENT MANAGEMENT PROGRAM 735,000$                  735,000$                  735,000$                  

STREETS TOTAL 5,107,000$             5,107,000$               

CEMETERY

CEMETERY TOTAL -$                         -$                          

STORM
10TH / IVY FACILITY REHABILITATION 250,000$                  250,000$                  250,000$                  

STORM SYSTEM REHAB 250,000$                  250,000$                  250,000$                  

STORM TOTAL 500,000$                500,000$                  

WATER
NORTH SHORE WATERLINE 900,000$                  900,000$                  900,000$                  

WELL 17 DEVELOPMENT 150,000$                  150,000$                  150,000$                  

STEIGERWALD WELLFIELD PROPERTY 60,000$                    60,000$                    60,000$                    

STEIGERWALD WELLFIELD DEVELOPMENT 50,000$                    50,000$                    50,000$                    

PRIORITY PIPELINE REPLACEMENT 150,000$                  150,000$                  150,000$                  

FOREST HOME BOOSTER STATION UPGRADE 450,000$                  450,000$                  450,000$                  

WELL 17 DEV-CAMAS MEADOWS 2,000,000$               2,000,000$               2,000,000$               

WATER TOTAL 3,760,000$             3,760,000$               

SEWER
NORTH SHORE SEWER TRANSMISSION SYSTEM 2,000,000$               2,000,000$                    2,000,000$               

LACAMAS CREEK PUMP STATION 1,275,000$               1,275,000$               1,275,000$               

SEWER MAIN PUMP STATION REHAB 150,000$                  150,000$                  150,000$                  

IN-CITY SEWER MAIN REHAB 1,200,000$               1,200,000$               1,200,000$               

NORTH SHORE SEWER COLLECTION SYSTEM 250,000$                  250,000$                  250,000$                  

SEWER TOTAL 4,875,000$             4,875,000$               

GRAND TOTAL 19,257,000$        520,000$                770,000$                35,000$                  10,000$                  4,500,000$                  4,553,200$             1,239,000$             550,000$                3,810,000$             2,925,000$             2,250,000$             580,000$                -$                         2,179,800$             19,257,000$        

Total Project 

Cost ($) General Fund  Street Fund 
 Equipment 

Rental 

C/W Fire & 

EMS

Debt 

(Bonds/Loans)
Grants

Fire Impact 

Fees

Traffic Impact 

Fees
Development

Stormwater 

Rates

Water Rates / 

Water SDC

Sewer Rates / 

Sewer SDC
REET

Park Impact 

Fees

CAPITAL FACILITY CATEGORY
Total Project 

Cost ($)

Funding Sources
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Capital Improvement Plan

DRAFT

YEAR:  2019

GENERAL GOVERNMENT
MAJOR BLD. MAINTENANCE 100,000$                  100,000$                  100,000$                  

 

GENERAL GOVERNMENT TOTAL 100,000$                100,000$                  

POLICE

 POLICE TOTAL -$                         -$                          

FIRE
Ambulance 300,000$                  300,000$                      300,000$                  

 FIRE TOTAL 300,000$                300,000$                  

PARKS
DOWNTOWN TRAIL 1,000,000$               1,000,000$               1,000,000$               

NP 17  NORTH SHORE 500,000$                  250,000$                  250,000$                  500,000$                  

 PROPERTY DONATION, CLEAN UP 300,000$                  300,000$                  300,000$                  

CROWN PARK 500,000$                  500,000$                  500,000$                  

OPEN SPACE AND PARK ACQUISITION 200,000.00$             200,000 200,000$                  

TRAILHEAD AND TRAIL DEVELOPMENT 50,000.00$               50,000 50,000$                    

MAJOR CAPITAL IMPROVEMENTS 75,000.00$               75,000 75,000$                    

-$                          

PARKS TOTAL 2,625,000$             875,000$                  250,000$                  2,625,000$               

LIBRARY

 LIBRARY TOTAL -$                         -$                          

STREETS
ADA ACCESS UPGRADES 50,000$                    50,000$                    50,000$                    

NW BRADY ROAD - CONSTRUCTION (16TH TO 500' N. OF 25TH) 6,000,000$               6,000,000$               6,000,000$               

6TH AVENUE CORRIDOR IMPROVEMENTS 1,000,000$               1,000,000$               1,000,000$               

SR-500 EVERETT ST CORRIDOR IMPROVEMENTS 250,000$                  250,000$                  250,000$                  

SHARED BIKE PATH/PED IMPROVEMENT 150,000$                  150,000$                  150,000$                  

NW LEADBETTER DRIVE SIDEWALK FREMONT TO LAKE ROAD 100,000$                  100,000$                  100,000$                  

PAVEMENT MANAGEMENT PROGRAM 754,000$                  754,000$                  754,000$                  

STREETS TOTAL 8,304,000$             8,304,000$               

CEMETERY
MEMORIAL GARDEN 75,000$                  75,000$                    75,000$                    

CEMETERY TOTAL 75,000$                  75,000$                    

STORM
PAC RIM BLVD @ FISHER CREEK IMPROVEMENTS STUDY 30,000$                    30,000$                    30,000$                    

MARYLAND STREET @ CARSON ESTATES IMPROVEMENTS 250,000$                  250,000$                  250,000$                  

STORM SYSTEM REHAB 250,000$                  250,000$                  250,000$                  

STORM TOTAL 530,000$                530,000$                  

WATER
NORTH SHORE WATERLINE 900,000$                  900,000$                  900,000$                  

WELL 17 DEVELOPMENT 1,350,000$               1,350,000$               1,350,000$               

STEIGERWALD WELLFIELD PROPERTY 60,000$                    60,000$                    60,000$                    

STEIGERWALD WELLFIELD DEVELOPMENT 50,000$                    50,000$                    50,000$                    

PRIORITY PIPELINE REPLACEMENT 150,000$                  150,000$                  150,000$                  

COUCH STREET BOOSTER STATION 120,000$                  120,000$                  120,000$                  

LACAMAS BOOSTER STATION UPGRADE 200,000$                  200,000$                  200,000$                  

20" SUCTION LINE TO LACAMAS BOOSTER STATION 300,000$                  300,000$                  300,000$                  

WATER TOTAL 3,130,000$             3,130,000$               

SEWER
LACAMAS CREEK PUMP STATION 1,275,000$               1,275,000$               1,275,000$               

SEWER MAIN PUMP STATION REHAB 150,000$                  150,000$                  150,000$                  

IN-CITY SEWER MAIN REHAB 1,200,000$               1,200,000$               1,200,000$               

NORTH SHORE SEWER COLLECTION SYSTEM 250,000$                  250,000$                  250,000$                  

SEWER TOTAL 2,875,000$             2,875,000$               

GRAND TOTAL 17,939,000$        625,000$                754,000$                -$                         -$                         300,000$                     8,000,000$             500,000$                530,000$                3,130,000$             2,875,000$             1,850,000$             500,000$                -$                         -$                         17,864,000$        

Total Project 

Cost ($) General Fund  Street Fund 
 Equipment 

Rental 

C/W Fire & 

EMS

Debt 

(Bonds/Loans)
Grants

Fire Impact 

Fees

Traffic Impact 
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Stormwater 
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Water Rates / 

Water SDC

Sewer Rates / 

Sewer SDC
REET

Park Impact 

Fees

CAPITAL FACILITY CATEGORY
Total Project 

Cost ($)

Funding Sources
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Capital Improvement Plan

DRAFT

YEAR:  2020

GENERAL GOVERNMENT
NEW FINANCIAL SYSTEM 1,000,000$               300,000$                  100,000$                  150,000$                  150,000$                  150,000$                  150,000$                  1,000,000$               

MAJOR BLD. MAINTENANCE 100,000$                  100,000$                  100,000$                  

GENERAL GOVERNMENT TOTAL 1,100,000$             1,100,000$               

POLICE

 POLICE TOTAL -$                         -$                          

FIRE

 FIRE TOTAL -$                         -$                          

PARKS
WILDLIFE LEAGUE ACQ./CLEAN-UP/DEV. 2,000,000$               1,500,000$               250,000$                  250,000$                  2,000,000$               

PROPERTY DONATION CLEAN-UP 300,000$                  300,000$                  300,000$                  

FALLEN LEAF PARK 1,000,000$               500,000$                      500,000$                  1,000,000$               

OPEN SPACE AND PARK ACQUISITION 1,000,000$               1,000,000$                    1,000,000$               

TRAIL AND TRAIL HEAD DEVELOPMENT 200,000$                  200,000$                  200,000$                  

MAJOR CAPITAL IMPROVEMENTS 75,000$                    75,000$                    75,000$                    

-$                          

-$                          

PARKS TOTAL 4,575,000$             1,500,000$                    2,000,000$               825,000$                  250,000$                  4,575,000$               

LIBRARY

 LIBRARY TOTAL -$                         -$                          

STREETS
ADA ACCESS UPGRADES 50,000$                    50,000$                    50,000$                    

TRAFFIC SIGNAL NW LAKE RD/SIERRA 300,000$                  120,000$                  180,000$                  300,000$                  

NE 28TH ST INGLE TO 232ND 7,750,000$               2,180,000$               2,300,000$               3,270,000$               7,750,000$               

SHARED BIKE PATH/PED IMPROVEMENT 150,000$                  150,000$                  150,000$                  

NORTH SHORE EAST-WEST ARTERIAL 3,000,000$               3,000,000$               3,000,000$               

PAVEMENT MANAGEMENT PROGRAM 773,000$                  773,000$                  773,000$                  

STREETS TOTAL 12,023,000$           12,023,000$             

CEMETERY

CEMETERY TOTAL -$                         -$                          

STORM
STORM SYSTEM REHAB 250,000$                  250,000$                  250,000$                  

STORM TOTAL 250,000$                250,000$                  

WATER
NORTH SHORE WATERLINE 900,000$                  900,000$                  900,000$                  

STEIGERWALD WELLFIELD PROPERTY 60,000$                    60,000$                    60,000$                    

STEIGERWALD WELLFIELD DEVELOPMENT 50,000$                    50,000$                    50,000$                    

PRIORITY PIPELINE REPLACEMENT 150,000$                  150,000$                  150,000$                  

UPPER PRUNE HILL PRV AND NW ASTOR LOOPING 300,000$                  300,000$                  300,000$                  

20" SUCTION LINE TO LACAMAS BOOSTER STATION 1,500,000$               1,500,000$               1,500,000$               

WATER TOTAL 2,960,000$             2,960,000$               

SEWER
SEWER MAIN PUMP STATION REHAB 150,000$                  150,000$                  150,000$                  

IN-CITY SEWER MAIN REHAB 1,200,000$               1,200,000$               1,200,000$               

NORTH SHORE SEWER COLLECTION SYSTEM 250,000$                  250,000$                  250,000$                  

SEWER TOTAL 1,600,000$             1,600,000$               

GRAND TOTAL 22,508,000$        500,000$                773,000$                -$                         100,000$                3,000,000$                  6,180,000$             5,420,000$             400,000$                3,110,000$             1,750,000$             1,900,000$             500,000$                -$                         3,450,000$             22,508,000$        

Total Project 

Cost ($) General Fund  Street Fund 
 Equipment 

Rental 

C/W Fire & 

EMS

Debt 

(Bonds/Loans)
Grants

Fire Impact 

Fees

Traffic Impact 

Fees
Development

Stormwater 

Rates

Water Rates / 

Water SDC

Sewer Rates / 

Sewer SDC
REET

Park Impact 

Fees

CAPITAL FACILITY CATEGORY
Total Project 

Cost ($)

Funding Sources
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Capital Improvement Plan

DRAFT

YEAR:  2021

GENERAL GOVERNMENT
MAJOR BLD. MAINTENANCE 100,000$                  100,000$                  100,000$                  

GENERAL GOVERNMENT TOTAL 100,000$                100,000$                  

POLICE

 POLICE TOTAL -$                         -$                          

FIRE

 FIRE TOTAL -$                         -$                          

PARKS
OPEN SPACE RESOURCE ASSESSMENT 100,000$                  100,000$                  100,000$                  

PROERTY DONATION, CLEAN-UP 100,000$                  100,000$                  100,000$                  

SPORTS COMPLEX 8,000,000$               7,000,000$                    1,000,000$               8,000,000$               

AQUATICS FACILITY 15,000,000.00$         15,000,000$                  15,000,000$             

OPEN SPACE AND PARKS ACQUISITION 1,000,000.00$          800,000 200,000$                  1,000,000$               

TRAIL AND TRAILHEAD DEVELOPMENT 200,000.00$             200,000 200,000$                  

MAJOR CAPITAL IMPROVEMENTS 75,000.00$               75,000 75,000$                    

PARKS TOTAL 24,475,000$           100,000$                  -$                          -$                          -$                          22,000,000$                  1,000,000$               -$                            -$                          -$                          -$                          1,175,000$               200,000$                  -$                          -$                          24,475,000$             

LIBRARY

 LIBRARY TOTAL -$                         -$                          

STREETS
ADA ACCESS UPGRADES 50,000$                    50,000$                    50,000$                    

GOODWIN ROAD FRIBERG TO LACAMAS CREEK 5 LANES 7,145,000$               2,325,100$               1,332,200$                  3,487,700$               7,145,000$               

GOODWIN ROAD LACAMAS CREEK TO INGLE 5 LANES 5,978,000$               2,179,800$               528,500$                     3,269,700$               5,978,000$               

SHARED BIKE PATH/PED IMPROVEMENT 150,000$                  150,000$                  150,000$                  

PAVEMENT MANAGEMENT PROGRAM 792,000$                  792,000$                  792,000$                  

TRANSPORTATION CAPITAL FACILITIES PLAN -UPDATE 150,000$                  150,000$                  150,000$                  

STREETS TOTAL 14,265,000$           14,265,000$             

CEMETERY

CEMETERY TOTAL -$                         -$                          

STORM
STORM SYSTEM REHAB 250,000$                  250,000$                  250,000$                  

STORM TOTAL 250,000$                250,000$                  

WATER
NORTH SHORE WATERLINE 900,000$                  900,000$                  900,000$                  

STEIGERWALD WELLFIELD PROPERTY 60,000$                    60,000$                    60,000$                    

STEIGERWALD WELLFIELD DEVELOPMENT 50,000$                    50,000$                    50,000$                    

PRIORITY PIPELINE REPLACEMENT 150,000$                  150,000$                  150,000$                  

WATER TOTAL 1,160,000$             1,160,000$               

SEWER
SEWER MAIN PUMP STATION REHAB 150,000$                  150,000$                  150,000$                  

IN-CITY SEWER MAIN REHAB 1,200,000$               1,200,000$               1,200,000$               

NORTH SHORE SEWER COLLECTION SYSTEM 250,000$                  250,000$                  250,000$                  

SEWER TOTAL 1,600,000$             1,600,000$               

GRAND TOTAL 41,850,000$        550,000$                792,000$                -$                         -$                         44,000,000$               6,504,900$             1,860,700$                250,000$                1,160,000$             1,600,000$             2,450,000$             400,000$                -$                         6,757,400$             41,850,000$        

Total Project 

Cost ($) General Fund  Street Fund 
 Equipment 

Rental 

C/W Fire & 

EMS

Debt 

(Bonds/Loans)
Grants

Fire Impact 

Fees

Traffic Impact 

Fees
Development

Stormwater 

Rates

Water Rates / 

Water SDC

Sewer Rates / 

Sewer SDC
REET

Park Impact 

Fees

CAPITAL FACILITY CATEGORY
Total Project 

Cost ($)

Funding Sources
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Capital Improvement Plan

DRAFT

YEAR:  2022-2035

GENERAL GOVERNMENT -$                             

MAJOR BUILDING MAINTENANCE 1,300,000$                    1,300,000$                 1,300,000$                 

GENERAL GOVERNMENT TOTAL 1,300,000$                1,300,000$                 

POLICE

 POLICE TOTAL -$                          -$                             

FIRE -$                             

NORTH SHORE FIRE STATION 9,000,000$                    5,000,000$                      4,000,000$                 9,000,000$                 

REPLACE FIRE STATION 41 9,000,000$                    7,500,000$                      1,500,000$                 9,000,000$                 

 FIRE TOTAL 18,000,000$              18,000,000$               

PARKS
NEIGHBORHOOD PARK #16 NORTH SHORE DEV. 1,500,000$                    1,000,000$                      500,000$                     1,500,000$                 

 PROPERTY DONATION, CLEAN UP/IMPROVEMENTS 5,000,000$                    4,000,000$                 1,000,000$                 5,000,000$                 

NEIGHBORHOOD PARK #1  DEVELOPMENT 1,750,000$                    750,000$                          500,000$                     500,000$                     1,750,000$                 

ASH CREEK PARK DEVELOPMENT 1,000,000$                    250,000$                          500,000$                     250,000$                     1,000,000$                 

OSTENSEN CANYON PARK DEVELOPMENT 2,500,000$                    1,500,000$                      1,000,000$                 2,500,000$                 

HERITAGE PARK ENTRANCE UPGRADES 1,500,000$                    1,000,000$                      500,000$                     1,500,000$                 

OPEN SPACE/PARKS LAND AQCUISITION 13,000,000 1,000,000$                      10,000,000 2,000,000$                 13,000,000$               

TRAIL AND TRAILHEAD DEVELOPMENT 2,600,000 1,600,000 1,000,000$                 2,600,000$                 

MAJOR CAPITAL IMPROVEMENTS 975,000 475,000 500,000$                     975,000$                     

PARKS TOTAL 29,825,000$              5,500,000$                      6,000,000$                 13,575,000$               4,750,000$                 29,825,000$               

LIBRARY

 LIBRARY TOTAL -$                          -$                             

STREETS
ADA ACCESS UPGRADES 700,000$                       700,000$                     700,000$                     

DALLAS/3RD TURN LANES 500,000$                       200,000$                     300,000$                     500,000$                     

TRAFFIC SIGNAL NW BRADY/16TH 300,000$                       120,000$                       180,000$                     300,000$                     

TRAFFIC SIGNAL NE 242ND/28TH & SB LEFT TURN LANE 610,000$                       68,000$                       440,000$                       102,000$                     610,000$                     

INTERSECTION IMPROVEMENTS NE INGLE/GOODWIN 300,000$                       120,000$                       180,000$                     300,000$                     

NE 232ND/28TH INTERSECTION IMPROVEMENTS 610,000$                       610,000$                       610,000$                     

NE 232ND/9TH INTERSECTION IMPROVEMENTS 610,000$                       244,000$                     366,000$                     610,000$                     

TRAFFIC SIGNAL NEW NORTH SHORE E/W ART./EVERETT 300,000$                       120,000$                       180,000$                     300,000$                     

ACCESS CONTROL LEADBETTER/EVERETT 61,000$                          24,400$                         36,600$                       61,000$                       

NW 18TH WHITMAN TO BRADY PATHWAY 125,000$                       75,000$                       50,000$                         125,000$                     

SE CROWN RD SE 23RD ST TO NE 3RD AVE 10,040,000$                  10,040,000$                 10,040,000$               

IMPROVEMENTS 14TH/EVERETT 61,000$                          24,400$                         36,600$                       61,000$                       

NW 43RD/ASTOR SIERRA TO 38TH 2,600,000$                    600,000$                     2,000,000$                    2,600,000$                 

NW 38TH PARKER  TO GRASS VALLEY PRK 3,512,000$                    1,066,000$                 847,000$                       1,599,000$                 3,512,000$                 

NE 43RD AV-SR500 TO EAST CITY LIMITS 5,000,000$                    500,000$                     4,500,000$                    5,000,000$                 

SE 15TH ST/NOURSE RD-CHS TO 283RD 5,700,000$                    5,700,000$                    5,700,000$                 

NE INGLE RD - GOODWIN TO CITY LIMITS 6,500,000$                    6,500,000$                    6,500,000$                 

AREA WIDE SIGNAL STUDY 125,000$                       125,000$                     125,000$                     

N DWYER CREEK MP: STREET A 4,100,000$                    4,100,000$                    4,100,000$                 

N DWYER CREEK MP: STREET B 7,300,000$                    1,000,000$                 6,300,000$                    7,300,000$                 

NW PAYNE ST LAKE TO CAMAS MEADOWS DR 2,000,000$                    2,000,000$                    2,000,000$                 

TRAFFIC SIGNAL GOODWIN/CAMAS MEADOWS DR 300,000$                       120,000$                       180,000$                     300,000$                     

ACCESS CONTROL NE 14TH/EVERETT 61,000$                          24,400$                         36,600$                       61,000$                       

NW MCINTOSH 11TH TO BRADY 5,000,000$                    1,000,000$                 4,000,000$                    5,000,000$                 

SE 23RD ST REALIGNMENT CROWN/283rd 750,000$                       244,000$                     140,000$                       366,000$                     750,000$                     

NE 13TH/18TH GOODWIN TO 192ND 8,235,000$                    1,066,000$                 5,570,000$                    1,599,000$                 8,235,000$                 

EVERETT ST NE 35TH AV TO N. CITY LIMITS 5,700,000$                    1,744,000$                 1,340,000$                    2,616,000$                 5,700,000$                 

NEW E/W ARTERIAL 242ND&9TH TO EVERETT 13,925,000$                  4,360,000$                 3,025,000$                    6,540,000$                 13,925,000$               

NE 242 AVE 28TH TO 9TH 11,505,000$                  2,180,000$                 6,055,000$                    3,270,000$                 11,505,000$               

NE 9TH ST 232ND TO 242ND 4,480,000$                    1,405,000$                 968,000$                       2,107,000$                 4,480,000$                 

NE 232 AVE 28TH TO 9TH 9,450,000$                    2,277,000$                 3,758,000$                    3,415,000$                 9,450,000$                 

INGLE RD EXTENSION GOODWIN TO 232ND 8,965,000$                    2,470,000$                 2,789,000$                    3,706,000$                 8,965,000$                 

NE 28TH ST 232ND TO 242ND 3,875,000$                    388,000$                     2,905,000$                    582,000$                     3,875,000$                 

NW 18TH/PAYNE TIDLAND TO PACIFIC RIM 3,525,000$                    525,000$                     3,000,000$                    3,525,000$                 

16TH/HOOD/18TH IMPROVEMENT 3,600,000$                    3,600,000$                    3,600,000$                 

TRANSPORTATION CAPITAL FACILITIES PLAN UPGRADES 300,000$                       300,000$                     300,000$                     

SHARED BIKE PATH/PED IMPROVEMENT 450,000$                       450,000$                     450,000$                     

NW ASTOR/11TH FOREST HOME RD TO MCINTOSH 2,214,000$                    2,214,000$                    2,214,000$                 

PAVEMENT MANAGEMENT PROGRAM 13,500,000$                  13,500,000$               13,500,000$               

STREETS TOTAL 146,889,000$            146,889,000$             

CEMETERY

CEMETERY TOTAL -$                          -$                             

STORM

STORM SYSTEM REHAB 3,500,000$                    3,500,000$                 3,500,000$                 

STORM TOTAL 3,500,000$                3,500,000$                 

WATER

PIPELINE REPLACEMENT 2,100,000$                    2,100,000$                 2,100,000$                 

TRANSMAIN CEMETERY RESERV TO 290 ZONE 642,500$                       642,500$                     642,500$                     

CEMETERY BOOSTER STATION 980,313$                       980,313$                     980,313$                     

TRANSMAIN CEMETERY BS TO 455 ZONE 1,593,750$                    1,593,750$                 1,593,750$                 

CONVERT 12" CL TO SUPPLY 455 ZONE 62,500$                          62,500$                       62,500$                       

2.0 MG CEMETERY RESERVOIR 2,735,000$                    2,735,000$                 2,735,000$                 

UPPER PRUNE HILL LOOPING ALONG NW 16TH AV 403,750$                       403,750$                     403,750$                     

15,600 LF OF 12" NORTH SHORE TRANSMAIN 4,292,500$                    4,292,500$                    4,292,500$                 

LOWER PRUNE HILL BS UPGRADE 603,750$                       603,750$                     603,750$                     

542 ZONE LOOPING 617,500$                       617,500$                     617,500$                     

5,300 LF OF 12" NORTH SHORE TRANSMAIN 1,617,500$                    1,617,500$                    1,617,500$                 

DECOMMISSION 10TH AV/FRANCIS ST BS 588,750$                       588,750$                     588,750$                     

1,900 LF OF 12" NORTH SHORE TRANSMAIN 737,500$                       737,500$                       737,500$                     

LOWER PRUNE HILL RESERVOIR REPLACEMENT 1,923,750$                    1,923,750$                 1,923,750$                 

UPPER PRUNE HILL STANDPIPE OUTLET PIPING UPGRADE 24" 188,750$                       188,750$                     188,750$                     

11,200 LF OF 12" NORTH SHORE TRANSMAIN 3,148,750$                    3,148,750$                    3,148,750$                 

2,600 LF OF 12" NORTH SHORE TRANSMAIN 918,750$                       918,750$                       918,750$                     

WELL 15 DEV PARKERS LANDING 2,000,000$                    2,000,000$                 2,000,000$                 

NORTH SHORE SOURCE DEVELOPMENT 625,000$                       625,000$                     625,000$                     

7,900 LF OF 12" NORTH SHORE TRANSMAIN 2,293,750$                    2,293,750$                    2,293,750$                 

14" TRANSMISSION MAIN FROM BUTLER TO 455 ZN 1,953,750$                    1,953,750$                 1,953,750$                 

5,700 LF OF 12" NORTH SHORE TRANSMAIN 1,723,750$                    1,723,750$                    1,723,750$                 

WELL 16 DEV NEAR WWTF 2,000,000$                    2,000,000$                 2,000,000$                 

UPPER GRN MTN BS 523,750$                       523,750$                     523,750$                     

2.0 MG GRN MTN RESERVOIR 2,297,500$                    2,297,500$                 2,297,500$                 

CROWN RD BOOSTER STATION UPGRADE 891,250$                       891,250$                     891,250$                     

12" TRANSMAIN WELL 16 POLK ST 642,500$                       642,500$                     642,500$                     

WELL 18 DEV-FIRE STATION 1,250,000$                    1,250,000$                 1,250,000$                 

STEIGERWALD SOURCE DEVELOPMENT 1,000,000$                    1,000,000$                 1,000,000$                 

STEIGERWALD PROPERTY ACQUISITION 840,000$                       840,000$                     840,000$                     

WATER SYSTEM PLAN UPDATE 500,000$                       500,000$                     500,000$                     

WATER TOTAL 41,696,563$              41,696,563$               

SEWER

SEWER PUMP STATION REHAB 2,100,000$                    2,100,000$                 2,100,000$                 

SEWER MAIN LINE REHAB 16,800,000$                  16,800,000$               16,800,000$               

NORTH SHORE SEWER COLLECTION SYSTEM 3,500,000$                    3,500,000$                 3,500,000$                 

WASTEWATER FACILITY PLAN UPDATE 500,000$                       500,000$                     500,000$                     

TREATMENT PLANT EXPANSION 14,000,000$                  14,000,000$                    14,000,000$               

SEWER TOTAL 36,900,000$              36,900,000$               

GRAND TOTAL 278,110,563$        5,475,000$             13,500,000$           -$                        -$                        37,500,000$                29,812,000$           97,736,700$             3,500,000$             26,964,063$           22,900,000$           28,450,000$           9,500,000$             5,500,000$             27,097,800$           278,110,563$     

CAPITAL FACILITY CATEGORY
Total Project 

Cost ($)

Funding Sources
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 













 

 



 

 





 

 





 














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



 









 


 



 





 





 
 
 


 
 





 
 
 
 
 
 















 






























 



 




 





 
 


 
 


 


 






 



 


 
 
 




 
 




 


 





 
 
 
 
 






















 
 





 



 


 



 


 



 


 


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














 
 


 


 


 
 
 
 
 




 
 


 


 


 



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





 


 
 
 
 
 



 





 

 
 
 

 



 





 

 

 








• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 







 



 












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0SECTION 1. INTRODUCTION 

11.1  Purpose of the Plan 

This Parks, Recreation and Open Space 
Comprehensive (PROS) Plan provides an update to 
the Park, Recreation and Open Space 
Comprehensive Plan adopted by Camas in 2007. 1 
Since this time, Camas has evolved in several ways 
and has successfully leveraged its adopted plan to 
expand and improve its system of parks, 
recreation facilities and open spaces. Today, 
residents and park users have reconfirmed that 
this system is highly valued and central to the 
city’s high quality of life.  

This PROS Plan update continues the city’s long 
history of planning and providing a high quality 
park and recreation system. This Plan responds to 
the many changes that have occurred over the 
past several years, reaffirms the system-wide 
vision, goals and objectives and outlines new 
strategies for the future. Specifically, this Plan:  

 Provides an update of the city’s existing parks, open spaces, 

recreational facilities and trails; 

 Describes changes in public perceptions, needs and interests 

related to the park and recreation system; 

 Addresses changes and needs in new growth areas and 

developing areas of the city; 

 Recommends new projects and implementation strategies to 

guide development of the system; and 

 Addresses state-wide requirements and renews the City’s 

eligibility for grant funding. 

                                                
1 As an update, goals, policies and recommendations of the 2014 PROS 
Plan supersede those provided in the 2007 PROS Plan.   
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1.2 Planning Process 

The planning process for preparing the PROS Plan update comprised 
three phases, depicted below. 

 
Figure 1.1: Planning Process  

  

Analysis and 
Review 

Plan 
Development 

Plan  
Adoption 

 
 

Summer 
2013

Fall-Winter 
2013-2014 

Winter-Summer 
2014 

 

 

 Analysis and Review: The initial phase consisted of a review of 
changes since the 2007 PROS Plan, including changes in land 
use, system inventory, park improvements, funding 
opportunities and partnerships. During this phase, the 
planning team conducted public outreach using a range of 
sources, and met with City staff and community stakeholders 
to create a strong foundation to base the Plan.  

 Plan Development: During the second phase, the planning 
team collected input from the community and discussed the 
preferred future system with City staff and the Planning 
Advisory Committee. The planning team also revisited the 
vision, goals and objectives with outcomes of the first phase 
and developed updated recommendations and directions for 
the PROS Plan update.  

 Plan Adoption: The Plan Adoption phase consisted of Draft 
Plan development with a detailed implementation strategy, 
public hearings to review the plan, and adoption by City 
Council. 

1.3 Public Participation 

Involvement from the public was a major contributor towards the 
PROS Plan update. The planning team solicited feedback from 
community members, stakeholders and City leaders in a variety of 
ways to ensure that the updated Plan reflects the priorities and needs 
of the community.  

1 - 2   i n t r o d u c t i o n     
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This Plan relied on the following primary public outreach 
opportunities.  

 Planning Advisory Committee: The Planning Advisory 
Committee (PAC) represented a variety of recreation interests 
and community perspectives. The PAC met at each of the 
three phases in the planning process and provided overall 
direction for the Plan. The PAC also convened for a special 
meeting to focus on the future direction of aquatics in Camas.  

 Community Intercept Events: These 
activities allowed the public to learn about 
the PROS Plan at popular community 
events. There were three events which 
consisted of a series of display boards that 
allowed participants to express their needs 
and provide comments related to the future 
system. Members of the planning team 
were available to respond to questions and 
provide more detailed information about 
the project. The planning team also used 
the initial events to announce the 
questionnaire.  

 Community Recreation Questionnaire: The 
questionnaire was a key tool for broadening participation and 
validating the input received via the community intercept 
events. The design of the questionnaire also allowed for 
comparison of findings with those of the Community 
Recreation Survey from the 2007 PROS Plan. In total, there 
were 230 completed questionnaires provided both online and 
on paper. Appendix A provides a more detailed summary of 
questionnaire results. 

 City Website: The City’s website provided information about 
the Plan and community involvement opportunities to the 
public throughout the planning process.  

 City Staff Strategy Session: The planning team met with City 
department heads from parks, planning and public works to 
identify opportunities, challenges and needs facing the 
system. This meeting also served to refine key 
recommendations in the updated PROS Plan.  

i n t r o d u c t i o n    1 - 3   
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 City Council Retreat: The planning team presented an 
overview of the planning process and key recommendations 
of the PROS Plan to the City Council and received feedback to 
guide direction of the Plan.  

 Parks and Recreation Commission, Planning Commission and 
City Council: The planning team presented the PROS Plan for 
review and discussion to City leaders and officials at public 
meetings and hearings, as well as final adoption by the City 
Council. 

1.4 Updating the Plan 

The planning process will not end with the adoption of this PROS 
Plan update. Many factors will make it necessary to re-evaluate the 
Plan and the decisions that led to its creation. In addition, physical 
changes in the community, such as population growth, acquisition of 
property, and changes to private facilities all will directly affect the 
plan and its recommendations. The City should follow a multi-tiered 
approach to track progress on the Plan and make adjustments. 

 Development Review: The City should review development 
proposals for conformance with the PROS Plan update. This is 
especially critical in future growth areas north of Lacamas 
Lake, as well as near the location of proposed park sites, to 
ensure consistency with Plan goals.  

 Biennial Review: The Park and Recreation Commission should 
review the PROS Plan update every two years to reflect 
changes in existing conditions, new facilities, or significant 
population changes in the community. This is also a good 
time to evaluate how well the community is meeting goals set 
out in this document. Are acquisition and development 
keeping up with population growth and land development? 
Are facilities being maintained at the proper level? The results 
of the review can be used to fine tune the Plan. The review 
process should occur every two years, with a report and work 
plan for the coming biennium as products.  

 Six Year Plan Update: Every six years the City should 
undertake a more extensive update of the PROS Plan to make 
adjustments based on changes in the community as well as to 
maintain eligibility for state and federal recreation grants.  
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The City should also ensure that periodic updates to the 
Comprehensive Plan are developed to support the goals, objectives 
and recommendations of the PROS Plan.  

1.5  Organization of the Plan 

Following this section, the Parks, Recreation and Open Space 
Comprehensive Plan update includes the following sections and 
appendix. 

 Section 2: Goals and Objectives presents the goals and 
objectives that provide the framework for the Plan. 

 Section 3: Parks and Facilities describes the system of park 
land and recreation facilities present in Camas; provides 
recommendations for new parks and improvements to 
existing sites and facilities. 

 Section 4: Trails describes the existing trail system and 
provides recommendations for expanding and improving it to 
meet community needs. 

 Section 5: Natural Open Space reviews the existing inventory 
of open space, describes the classifications of open space, and 
depicts the proposed open space network. 

 Section 6: Maintenance and Operations provides 
recommendations for upkeep of the valuable community 
investments in parks and facilities. 

 Section 7: Implementation Plan describes capital 
improvement priorities and a review of funding options. This 
section also provides a detailed six-year capital improvement 
plan. 

 Appendices:  

Appendix A: Community Recreation Questionnaire Results 
Summary presents the results of the questionnaire 
conducted as part of the planning process. 

Appendix B: Design & Development Guidelines provides 
considerations for the design and development of parks, 
open spaces and trails.  

i n t r o d u c t i o n    1 - 5   



parks, recreation and open space comprehensive plan update  
 

1 - 6   i n t r o d u c t i o n     

 

 

 

 

 

 

 
This page intentionally left blank 
 



parks, recreation and open space comprehensive plan update  

0SECT ION 2. GOALS AND OBJECT IVES 

2.1  Overview 

Through the planning process, the community 

revealed a commitment to continue the vision for 

park and recreation services first identified during 

the 2007 PROS Plan:  

Through provision of recreation and park services, 
we enhance the quality of life and nurture the 
health and well being of our people, our 
community, our environment and our economy. 

Goals and objectives are the means of achieving 

this vision, and statements describing how the City 

will achieve the vision. The goals and objectives set 

the direction for providing services and can be a 

means of measuring the performance of a leisure 

services program.  

The Primary Goal is the overarching goal for all Camas leisure 

services, and reflects the vision and mission of the City as it relates to 

parks, recreation, trails, and open space. Additional goals supplement 

this Primary Goal, providing more specific direction related to 

physical park planning, management and operations, recreation 

programs, and public involvement. 

These goals and objectives stem from previous planning efforts, 

including the 2000 and 2007 PROS plans. The planning team 

revisited and refined directions from these past plans with members 

of the community, the Planning Advisory Committee and City staff. 

The recommendations contained in subsequent chapters of this 

document are implementing actions to achieve the goals and 

objectives set forth below. All goals, objectives, recommendations, 

and actions flow from the Camas vision for leisure services. 

g o a l s  a n d  o b j e c t i v e s    2 - 1  
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PROS GOAL 1: Preserve and enhance the quality of life in 
Camas through provision of parks, recreation programs, 
recreational facilities, trails, and open spaces. 

2.2 Primary Goal 

 
Objectives: 

1A: Ensure that new development in future growth areas is 

compatible with this plan. 

1B: Preserve the sensitive natural areas and bodies of water 

within Camas and the surrounding areas to maintain the 

community’s character. 

1C: Identify and protect significant cultural resources as part 

of new park, recreational facilities, trails, and open spaces, 

to enhance community identity and quality of life and 

enrich the recreational experience of users. 

1D: Provide a comprehensive network of trails that is 

environmentally responsive and compatible with 

adjoining property. 

1E: Encourage preservation of natural vegetation and 

provision of public access and recreational opportunities 

within private developments. 

1F: Actively seek funds for the acquisition and development of 

park land, recreation facilities, and trails to meet 

recreation needs. 

1G: Cooperate with other government agencies in the 

provision of park and recreation services in the Camas 

vicinity. 

1H: Encourage continuing citizen involvement in park, trail, 

and open space planning. 
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PROS GOAL 2: Provide active and passive recreation 
opportunities to serve the community’s needs.  

2.3  Physical Planning  

 

Ob ve

2A:  

uld have a neighborhood park or 

2B: ty. 

ally distributed parks, trails, and 

 

2D: lop, 

in parks and sports fields adjacent to school 

2F: d park system with special 

2H: ies, 

 the shorelines of the 

Columbia and Washougal Rivers, Lacamas Creek, and 

Lacamas, and Fallen Leaf Lakes. 

 

jecti s: 

Locate neighborhood parks convenient to all residents of

Camas. Residents sho

connection to the trail system available within about ½ 

mile of their homes. 

Provide equitable park opportunities throughout the Ci

This means upgrading existing parks to new standards; 

providing geographic

facilities; and providing opportunities for different age 

groups and abilities. 

2C: Provide parks and facilities that are responsive to diverse

age groups, recreation interests, and abilities.  

Coordinate with the School District to acquire, deve

and mainta

facilities to maximize community benefit of public 

facilities.  

2E: Develop a safe, scenic and enjoyable trail and bikeway 

system for City of Camas residents and visitors.  

Supplement the neighborhoo

use facilities, open space, and indoor facilities to serve a 

range of recreational needs. 

2G: Plan parks to aid in the preservation of natural, cultural, 

historical or unique physical features. 

Encourage, support, and, where possible, initiate activit

to preserve, conserve or improve
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PROS GOAL 3: Develop a city-wide continuous network of 
natural open space to protect environmentally sensitive land 
and scenic views, create a sense of openness, and provide trail 
corridors. 

  

Objectives: 

3A: Preserve and protect the Open Space Network depicted in 

this plan. 

3B: Enhance native vegetation in the Open Space Network 

while removing invasive species and preventing them 

from spreading. 

3C: Work cooperatively with property owners and developers 

to preserve natural open space, especially those that 

provide visual or physical linkages to the proposed Open 

Space Network identified in this plan.  

3D: Preserve the visual integrity of the wooded hillsides that 

provide the backdrop for the city. This should include 

encouraging the preservation of natural vegetation, 

minimizing disruption of soils and slopes, maintaining 

drainage patterns, and encouraging wildlife habitat.  

3E: Encourage preservation of natural drainage corridors to 

reduce flood risks and allow for natural absorption of 

water into the soil.  

PROS GOAL 4: Provide a convenient, safe, and pleasant 
pedestrian and bicyclist trail network that links parks, schools, 
and community destinations throughout the City. 

 

Objectives: 

4A: Develop a trail network that provides recreation 

opportunities as well as transportation. Recreation trails 

should be off-street as much as possible, but still allow for 

commuter bicyclist or pedestrian use. 

2 - 4   g o a l s  a n d  o b j e c t i v e s  
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4B: Improve pedestrian and bicyclist route options to connect 

Lacamas and Fallen Leaf lakes with Downtown.  

4C: Reduce conflicts among users through the planning, 

design, and development of recreation trails. Trail design 

and location should enhance enjoyment of natural open 

space and provide safety for users. 

4D: Meet accessibility guidelines for trail development. 

Incorporate information about trail difficulty into the trail 

system’s signage. 

4E: Provide connections across and around water bodies and 

wetlands where needed to create linked systems. 

4F: Maximize public benefit of public infrastructure and 

publicly owned lands by co-locating trails in these areas 

or with these facilities.  

4G: Take advantage of available traffic safety, transportation, 

and trail development funding to develop the bike and 

trail network.  

4H: Incorporate interpretation and signage into the trail 

system. 

PROS GOAL 5: Provide high quality community recreation 
facilities that are responsive to recreation needs and trends. 

 

Objectives: 

5A: Explore partnerships that will further development of a 

full-service indoor recreation facility that serves Camas 

residents.  

5B: Design new sports fields to meet the higher level of 

demand and use placed on them, during the master 

planning of individual parks and facilities.  

5C: Maintain and regularly update policies on the number of 

practices and games each sport team should be permitted 

g o a l s  a n d  o b j e c t i v e s    2 - 5  
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PROS GOAL 6: Provide a quality park, recreation, natural o
space, and trail system that is efficient to administer and cost-
effective to maintain. 

pen 

per week to balance demand for fields with the 

community’s ability to provide them.  

5D: Update the policies and methodology for assessing 

recreation facility needs periodically to reflect trends in 

participation.  

5E: Continue to provide aquatics opportunities to serve the 

community as recommended in this Plan.  

5F: Distribute recreation facilities throughout the community 

to improve access to recreational opportunities, especially 

in underserved areas.  

5G.  Work in partnership with user groups and project 

proponents to identify and test new recreational facilities.  

5H. Design parks and facilities to improve operational 

efficiency and energy conservation.  

2.4  Management and Operations  

 

Objectives: 

6A: Strive to provide staff training, acquire labor saving 

equipment, and develop effective, state of the art facility 

designs. 

6B: Explore alternative staffing, such as community service 

workers, youth employment programs such as 

Americorps, and others for additional staffing. 

6C: Designate a City volunteer coordinator position to 

promote and manage volunteerism in the parks, 

recreation and open space system.   

6D: Invest in preventive maintenance and upgrades to parks 

and facilities to maximize long-term benefits. 
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PROS GOAL 7: Encourage and actively pursue cooperation 
between governmental agencies, nonprofit organizations, and 
private business in providing park and recreation services. 

PROS GOAL 8: Provide a diverse range of recreation programs 
and services to serve multiple ages, populations, and interests. 

 

Objectives: 

7A: Encourage a range of recreational opportunities within 

the community by facilitating cooperation and 

communication among service providers. 

7B: Continue cooperative planning and use of recreation 

facilities with public and private groups in the 

community. 

7C: Encourage and pursue mutual cooperation and a “good 

neighbor” policy with residents and businesses located 

adjacent to park facilities, trails, and natural open space 

areas. 

2.5  Programs and Services 

 

Objectives: 

8A: Continue to develop community-oriented programs that 

are responsive to expressed demands and that foster 

participant support of all ages and abilities. 

8B: Continue to support participants with special needs. 

8C: Continue to promote park and recreation programs, 

services, and facilities through an effective community 

information system. 

8D: Operate recreation programming in a financially self-

sustaining way to the extent possible. Fees and charges 

policies should be evaluated every other year to progress 

on meeting this objective. 
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8E: Offer programming that encourages use of the City’s trail 

system and open space network. These programs or events 

can include fitness classes as well as interpretive programs 

to increase awareness of the City’s assets. 

2.6  Public Involvement  

PROS GOAL 9: Encourage public input and involvement in as 
many aspects of park and recreation planning and operations 
as is feasible to give residents a sense of ownership. 

 

Objectives: 

9A: Cultivate avenues for input from those people or groups 

that are particularly interested in park and recreation 

issues, and encourage their continued interest and 

participation in the planning process.  

9B: Maintain contact with citizens through a variety of means, 

such as press releases, public forums, mailings, a web site, 

and print advertisements.  

9C: Use the Parks and Recreation Commission to maintain 

visibility and contact with citizens on park and recreation 

issues. These bodies should be used to integrate citizen 

input in the decision-making process and administrative 

structure.  

9D: The City, assisted by the media when appropriate, should 

undertake the development of a public information 

program to promote parks, natural open space, trails, and 

recreation programs.  

9E: Develop a volunteer program to recruit, organize and 

retain volunteers to serve the City on a variety of projects 

and programs related to the park system. The program 

should connect volunteers with opportunities that 

contribute to the system, while off-setting City resources 

and building ownership of the system.  
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SECT ION 3. PARKS AND FAC IL I T I ES 

This section describes recommendations for parks and facilities in 
Camas, presenting the preferred future park system concept. These 
recommendations provide more specific direction for the goals and 
objectives described in Section 2. Sections 4 and 5 detail 
recommendations for trails and natural open space areas.  

3.1 Planning Concept 

This Plan builds on the park system concept from 
previous iterations of the Camas Parks, Recreation 
and Open Space Plan: a system composed of 
various park types, each offering certain types of 
recreation opportunities. Separately, each park 
type may serve one basic function, but collectively 
the system serves the entire range of community 
recreation needs. This concept will provide an 
efficient and usable park and open space system 
that meets the needs of all residents. 

The focus of the 2014 PROS Plan is to maximize 
the use of existing sites and facilities, while 
targeting locations where new parks are needed to 
serve planned growth areas. The Park’s Recreation, 
Open Space & Trails Element of the City’s current 
Comprehensive Plan (2004) relies on a different 
approach to expressing need, focusing on the number of needed 
acres per park type. Among other reasons, the expressed acreage 
need primarily supports park impact fees that the City can leverage 
to help fund new parks. Following adoption of the 2014 PROS Plan, 
the update to the Comprehensive Plan element should consider the 
park acreage needs, and revise these based on the proposed parks 
and recreation facilities identified in this chapter.  

The Camas park system includes neighborhood parks located to serve 
individual neighborhoods in Camas, natural open space areas that 
preserve resources throughout the community, and special use areas 
to provide for specific recreation needs. Supplementing these sites are 
public and private sites and facilities, such as school sites, regional 
parks and privately owned parks, open space and recreation 
facilities. A comprehensive trail system links all of these sites to the 
regional trail network. At the center of Camas is Lacamas Lake, a 
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major community resource and defining feature of the City. The 
planning concept strengthens the role of the lake through new trail 
connections, protected open space areas and new parks along its 
shoreline. 

The Park System Concept Map depicts the proposed park system. 
Each existing and proposed park has a unique label that coincides 
with descriptions in this section based on the 2007 PROS Plan, to 
ensure continuity with external references.  

Primary elements of the concept depicted on the map include: 

• Proposed Parks: The general locations of proposed 
neighborhood and special use parks. The map depicts 
proposed park sites with an asterisk, illustrating the general 
and preferred location of a park site; not intended to indicate 
specific parcels of land. 

• Proposed Trails: The preferred alignment of future trails and 
their connections to existing alignments. 

• Existing Parks and Trails: The locations of all existing parks, 
natural open space areas and trails.  

 

 

 

 

 

 

 
 
 

 



â

ââ

â

ââ
â
ââ

â â
â
â
â
â
â

âââ

â â â

â
â â

â â
â
â
â
â
â

âââ

â â â

â
â
ââ
â
ââ
â
â

â
â
ââ
â
ââ
â
â

â
â
ââââ

â
â
â
âââ

â
â
â
â
â
â

â
â
â
â
â
â

â
â
â
â
â

â
â
â
â
â

ââââ ââââ
ââââ

ââ
ââââââââââââââ ââ
ââââââââââââââ

ââ

â â

ââââ
âââââââââââââââ â

â

âââ
ââââââââââââââââ

â ââ â

â
â
â â

â
â â

â

â â â

â
â
â â

â
â
â
â

â â â

âââââââââââââââ âââââââââââââââ

â â â
â â â

â â â
â â

â â

â
â
â
â
ââ

â â â
â â â

â â â
â â

â â

â
â
â
â
â

â

â â

â â

â â

â â

â
ââ

ââ
â
ââ

â
â

ââ
ââââ

â

ââ
âââ

ââ

âââ
ââââââââââââ âââ
âââââââââââ

â

â

â

â

â

â â â â â â ââ â â â ââ â â â â â â â â â â â â â â â â âââ
â
â â
â
ââ
â

â â â â â â â â â â â â â â â â
â
â
â â â â â â â â â â â

â
â

â â â â ââ
â â â â â â â â â â â â â â â ââ

â
â
â
â
â
â
â â â â â â â

â

â

â
â â â â â ââ â â â ââ â â â â â â

â â â â â â â

â â â â ââ
â
â
â
â
â
â
â

â â â â â

â â â â â â â â â
â â
â
â
â â â â â â â â â â â

â
â

â â â â â â
â
â â â â â â â â â â â â â â ââ

â
â
â
â
â
â
â â â â â â

â
â

â

ââ
â

ââ
â

â
â
ââ â

â â â â â â â â
â

â
â
ââ â

â â â â â â â
â â

â â

â â

â â

â â

ââ

ââ
ââ

ââ
âââ
â
â
â
ââ
â
â â
â â
â â

â
â
â
â
â
â
â
â
â â
â â
ââ â ââ â â

ââ ââ

â

ââ â
â â

â
â
â
â
ââ

â
â

â

ââ
â â â

â
â
â
â
â
â
â
â

ââ ââ

â
â
â
ââ

â
â
â
â
â

â
â
â

â ââ
â
â

â
â
â

â ââ
â
â

â â â â â â â â â â â â â ââ

â â â â â â â â â â ââ
â
â
â
â
â
â â â â â â â

â
â
â
â
â

â â â â â ââ
â
â
â
â
â

â
â â â â â â â â â â â â ââ

â â â â â â â â â â ââ
â
â
â
â
â
â â â â â â â

â
â
â
â
â

â â â â â â
â
â
â
â
â
ââ â

â
â â â

â â â â â â â â â â â â

â â

â
â
â â

â â â
â
â â

â â â â â â

âââ

âââââ
ââââââ
ââââââ

ââ
â
â

â â
â
â
â
â
â

â
â
â
â

â â
â
â
â
â
â

â â

â â
â

â â

â â
â

ââ

ââ

ââ
â
ââ

ââ

ââ

â
â
â
ââ

âââââ âââ

âââ

âââââ âââ

âââ

â
â
â
â â âââââ

â
â
â
â
â ââ

âââ
âââââââââ

âââ

ââ
â

âââââââ

â
â
ââââââ

â
â

â
â
â
â

â â
ââââ

â
â
â
â
â
â
â
âââ

â
âââââââ

ââââ

ââ
â

âââââââ

â
â
ââââââ

â
â

â â â â â â â â â â â â â â â â â â ââ
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â

â â â â â â â â â â â â â â â â â â ââ
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â

â
â
â
â
â
â
â
â
â
â
â
â
â â â â â â â ââ â

â
â
â

â â â â â â â â â â â â â
â
â â â â â â â â â â â â â â â â â â â â â â â â â â â â

â â â â â â â â â â â â â â â â â â ââ
â
â
â
â
â
â
â
â â â â â â â â â â â

â
â
â
â
â
â
â
â
â
â
â
â
â â â â â â â â â

â
â
â
â

â â â â â â â â
â â â â â

â
â â â â â â â â â â â â â â â â â â â â â â â â â â â â

â â â â â â â â â â â â â â â â â â ââ
â
â
â
â
â
â
â
â â â â â â â â â â â

â â

â â

â
â
ââ â â â â â â â â â â â â â â

â â

â â

â
â
â â â â â â â â â â â â â â â â

â
â
â
â
â
â

â â â â

â
â
â
â
â
â

â â â â

ââââââââ
ââââââââ

â â â â â â â â â â â â ââ â â â â â â â â â â â â

â â â â â

â â â â â

â â â
â â â

â â

â â â
â â â

â

â

â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â
â â â â â â â â â â â

â â
â â
â â

â
ââ â

â â â â
â â â â

â â â â
â â â â â â â â

â â
â â
â â
â â
ââ â âââ

â â â â

â â â â â â â â â â â ââ â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â
ââ

â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â
â â â â â â â â â â â

â â
â â
â â

â
ââ

â â â â
â â â â

â â â â
â â â â

â â â â â â
â â
â â
â â

â ââ â âââ

â
â
â
â

â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â
ââ

â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â

â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â â

â
â
â
â
â
â
â
â
â

â
â
â
â
â
â
â
â
â

âââ âââ

âââââââââââ âââââââââââ

ââ
âââââ

ââ
ââââââ

â
â
â
â
â
â
â
â
â
â
â

â
â
â
â
â
â
â
â
â
â
â
â

ââââââââââââââ
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â â

ââ
âââ

â
â
â
â
â
â
â
â

ââââââââââââââ
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
âââ

â
â
â
â
â
â
â
â

â â â â â â â â â â â â â â â â â â ââ â â â â â â â â â â â â â â â â â â
â â â â

â
â ââ â â â
â
â
ââ

â â â â
â
â â â â â â

â
â
â
â

â â

â
ââ

â â â â

ââ
ââ
ââ â â â â â

â â

â
ââ

â â â â

â
â
ââ
â â â â â â â

ââââ
ââââ

â â
â
â â â

â
â
â
â
â
â
â

â
â
â
â
â â

â
â
â
â
â
â
â

â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â

â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â

ââââââââ
ââââââââ

â
ââ

â
ââââ

â
ââ

â
ââââ

ââ
â
ââ

â
âââ

â
â
â
ââ

â
â
ââ

â
â
ââ

â
â

â ââââââââââââââââ

â
â
â
â
â
â â âââââââââââââââââââ

âââ âââ

âââ

â
â
ââ
â
ââ
â
â

â
â
ââ
â
ââ
â
â

â
â
ââââ

â
â
â
âââ

â
â
â
â
â
â

â
â
â
â
â
â

â
â
â
â
â
â
â
â
â
â
â â

â â
â

â
â
â
â
â
â
â
â
â
â
â
â â

â â
ââââ ââââ

ââââ

â â
â

â â
â

ââ

ââââââ
ââââââ

âââââââââââââ
âââ

â âââââââââââââ
âââ

â

â âââ
â
â

â â â â â â â â â â â â â â â

â â ââ
â
â

â â â â â â â â â â â â â â â

â â â â ââ ââ â â â â â â

â â â â

â â â â â â â â
â â â â

â â â â

â â â â â â â â
â â â â

â
â
â
â
â
â
â
â

â
â
â
â
â
â
â
â

â
ââââââ

â
ââââââ

â
â
â
â
â
â
â

â
â
â
â
â
â
â

â
â
â
â

â
â
â
â

â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â

â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â
â

â â
â â
â

â
â
ââ
â â

â â

â
â
â
â
â
â
â

â â
â â

â

â
â
â
â
â â

â â

â
â
â
â
â
â
â

â â â â â â â â â â â â â ââ â â â â â â â â â â â â â

â â
â â â

â â

â

â â
â â â

â â

â

â â
â â
â

ââ
â
ââ

â
ââ
â
â
ââ

â â â â â
â â â

â
â
â
â
â
ââ

â â â â â â

â

â â
â â

â
â
â
â
â
â
â
â
â
â
ââ

â â â â â
â â â

â
â
â
â
â
â

â â
â â â â â

â
â

ââ
â
â
â
â
â
â
â
â
â
â
â
â
ââ

â
â

ââ
â
â
â
â
â
â
â
â
â
â
â
â
ââ

â â â â â â ââ â â â â â â

â â â â
â ââ â â â
â â

â

â â â â â â â ââââââ
â
â

ââ
â

â

â â â â â â â ââââââ
â
â

ââ
â

ââ
â
â

â â
â
â
â
â
â

â
â
â
â

â â
â
â
â
â
â

â â

â â
â

â â

â â
â

ââ

ââ

ââ
â
ââ

ââ

ââ

â
â
â
ââ

âââââ âââ

âââ

âââââ âââ

âââ

â â â
â

â â
â â

kj kj

kj

kj

kj

kj

kj

kj
kj

kj
kj

kj

kj

kj
,

,

,

,

,

,

,

,

,

,

,

SU-13

SU-8

NP-16

NP-11

NP-17

NP-18

NP-19

SU-5

SU-10
SU-11

NP-1

NP-10
NP-14

NP-13

NP-15

NP-6

NP-7

NP-8
NP-9

SU-12

NP-12
SU-1
SU-2Lacamas Lake Lodge 

NP-2

NP-5
SU-7 WashougalRiver Boat Launch

NP-4

NP-3
SU-9

SU-3,4

SU-6

SU-14

CampCurrie

LacamasRegional Park

Camas MeadowsGolf Club

LacamasCreek Park

HeritageTrailGrass Valley Park

Fallen LeafLake Park

WashougalRiverGreenway
Klickitat Park

OstensenCanyon

Parker'sLanding

Crown Park

Goot Park

Prune HillSports Park

Fallen Leaf ParkDorothy FoxPark

Forest HomePark

Louis BlochPark
BentonPark

Oak Park

CamasCommunityCenter

SkatePark

Ash CreekPark

EastHillsidePark

SandySwimmingPark

Pitts Property

Green MountainGolf Club

Heritage Park
LacamasHeights Park

Columbia River

Lacam
as  Lake

UV14

UV500

Round
Lake

Washougal River

Joint UtilityProjects

PotentialSchool Site

SoftballField

°0 0.5 1 Miles9.9.2014 | Data source: 
Clark County GIS, USGS, ESRI, NOAA

Park System
       Concept

kj Proposed Neighborhood Park

kj Proposed Special Use Park
â â â â â â ââ â â â â â â Proposed Trails

Existing Trail
City Park
City Open Space
City Undeveloped Park

Private / HOA Open Space
Other Park
County Park
School
Water
Camas UGA Boundary
City of Camas
Taxlots

Other City
Highway

Parks, Recreation and Open SpaceComprehensive Plan Update



 



parks, recreation and open space comprehensive plan update  
 

p a r k s  a n d  f a c i l i t i e s     3 - 5  

3.2 Neighborhood Park Recommendations 

Proposed Neighborhood Park (NP-1) 
A new neighborhood park is needed in the northwestern corner of 
the city to provide park service to residential areas unserved by 
existing parks. Once identified, the site should be acquired, master 
planned, and then developed to serve the growing residential 
population in the area. 

Lacamas Heights Park (NP-2) 
Lacamas Heights Park is located at the corner of the Lacamas Heights 
Elementary School/Camas High School campus. There are no 
proposed recommendations for this site. However, because of its 
small size and physical constraints this site may hold potential for 
transferring to the school district in exchange for more suitable 
parkland in other areas of the city.  

Goot Park (NP-3) 
The City should consider expanding the site into adjacent 
opportunity areas. These undeveloped lands are publicly owned and 
include overhead utility lines, but may be suitable for future public 
recreational facilities such as sports fields or an off-leash dog area. As 
with all expansion projects, the City should first develop a master 
plan for this area to help guide cohesive site programming, design 
and public access.     

Oak Park (NP-4) 
No major needs exist for this site and there are no proposed 
recommendations other than ongoing maintenance and upkeep. 

Louis Bloch Park (NP-5)  
Louis Bloch Park should be upgraded to better meet the 
neighborhood park design guidelines. The playground equipment, 
and restroom within the fence line should be upgraded and a covered 
picnic shelter should be considered for the site. Field improvements 
should be considered to allow for soccer and baseball/softball use. 
The City should also examine options for dealing with the lack of 
parking surrounding the park, especially on game days during 
baseball season. A parking management plan may be needed to 
reduce parking impacts on surrounding neighbors.  
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Crown Park (NP-6) 
Crown Park is a community gathering place for Camas and should be 
upgraded to support its role as a destination park for the community. 
Major recommendations for Crown Park include: 
 

1. Continue to operate the pool pending 
the development of replacement 
facility. The existing outdoor pool is 
aging, and is reaching the end of its 
useful life. During the planning 
process, the planning team discussed 
existing conditions and the future of 
the pool with City staff, the Planning 
Advisory Committee and the public. 
The result of these discussions 
indicated a desire to continue to 
operate the pool, avoiding major 
capital improvement costs, until the 
City opens a replacement pool at 
another location. The following section 
provides additional discussion of the 
pool.    

 
2. Develop a parking management plan for special events. 

Crown Park has on-street parking on all sides of the park, 
which is adequate most of the time. However, during 
special events, parking issues arise. The City should 
develop an innovative parking management plan for 
special events. This plan should include identifying 
alternative parking locations, such as sharing the parking 
lots of nearby churches or businesses; incorporating 
shuttle buses if needed; and providing traffic management 
to direct people to alternative parking locations before 
they get to the park. 

 
3. Complete a master plan. The master plan should be 

generated through a community design process, and 
should incorporate special features that support Crown 
Park as a community gathering place. Walkable features, 
performance space such as a stage or amphitheater, 
interactive water play features, picnic areas, and a 
destination playground are all elements that should be 
considered for this park. The plan should identify the 



parks, recreation and open space comprehensive plan update  
 

p a r k s  a n d  f a c i l i t i e s     3 - 7  

preferred programming that will replace the pool area 
once pool operations have relocated elsewhere. The 
master plan should identify phases and prioritize 
improvements. Ageing Douglas Fir trees on the site should 
also be considered for replacement in this plan. 

 
4. Phase in Crown Park improvements based on the master 

plan. As funding is available, implement Crown Park 
improvements as recommended in the master plan. 

Benton Park (NP-7) 
Benton Park is a small wooded park with a community trail that 
connects the Ostensen Canyon to Downtown and Lacamas Park. This 
site will need a health assessment of old Douglas fir trees. Otherwise, 
no major needs exist for this site other than ongoing maintenance 
and upkeep.  

Forest Home Park (NP-8) 
As an older Camas park, Forest Home Park should be upgraded to 
meet established design guidelines for neighborhood parks. This park 
needs an upgraded restroom facility, along with a sheltered picnic 
area and upgraded playground equipment. As with Louis Bloch Park, 
there are parking issues at this site on game days. A parking 
management strategy should be developed to reduce impacts on 
surrounding neighborhoods. 

Klickitat Park (NP-9) 
No major needs exist for this site and there are no proposed 
recommendations other than ongoing maintenance and upkeep. 

Ash Creek Park (NP-10)  
Ash Creek Park should be developed as a neighborhood park as the 
surrounding neighborhood develops. The park should be master 
planned and built according to the neighborhood design guidelines. 

Proposed Neighborhood Park (NP-11) 
A new neighborhood park is needed to serve the central-western 
portion of Camas where multiple growth areas will occur. The 
specific location of this site should be central to the ongoing planning 
and development discussions occurring among the City, development 
community and the public. After identifying the site, the City should 
acquire the property and develop a master plan, then develop the site 
as the population increases in the area. 
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Grass Valley Park (NP-12) 
Grass Valley is one of Camas’ premiere parks. It is one of the city’s 
best designed and most heavily used parks. This park provides a 
broader range of facilities and amenities than more typical 
neighborhood parks. Based on recommendations from the 2007 
PROS Plan, the City has completed several improvement projects to 
this site including a perimeter walking path and additional public 
parking. The City should continue to provide ongoing maintenance 
of this popular park based on recommendations outlined in Section 
6.  

Dorothy Fox Park (NP-13)  
Dorothy Fox Park is a neighborhood park that adjoins a school. This 
park should be improved to provide additional facilities, including 
permanent restroom facilities as well as a picnic area with shelter. 
The hedge at this site requires a significant amount of maintenance, 
and should be eliminated. The fence may need to be visually 
improved. The City should also consider sports field upgrades at this 
site. 

Ostensen Canyon (NP-14)  
The City should develop this park in phases as recommended by the 
site master plan. Improvements include a playground, restroom, 
picnic shelter, two basketball courts, two soccer fields, a tennis court, 
and a bridge across the canyon. Perimeter walking trails should also 
be included.  

East Hillside Park (NP-15) 
Because of its proximity, this site has potential for improved 
connectivity to Fallen Leaf Lake Park. The City should continue 
development of this park based on the master plan. 

Proposed Neighborhood Park (NP-16) 
The City should identify a new neighborhood park to serve future 
growth within this area of Camas. This location presents an 
opportunity for a larger neighborhood park that includes a wider 
range of facilities. In particular, the City should make use of the 
unique topography of Green Mountain for views of Lacamas Lake 
and most of northern Camas. The City should develop this site to 
support trail activities and take maximum advantage of the views.  
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Proposed Neighborhood Park (NP-17) 
The City should identify an appropriate neighborhood park site to 
serve this growth area, just east of Camp Currie, to provide nearby 
neighborhood park service. Once it is identified, the City should 
acquire the site as the opportunity arises, develop a master plan, and 
then develop the property. 

Proposed Neighborhood Park (NP-18) 
The City should identify an appropriate neighborhood park site in 
this future growth area, just north and west of Camas High School, to 
provide neighborhood park service coverage in that area. The City 
should acquire the preferred park site, develop a master plan, and 
develop the property to coincide with population increases in the 
area. 

Proposed Neighborhood Park (NP-19) 
An appropriate neighborhood park site should be identified in this 
future growth area, northeast of the existing city limit, east of Camas 
High School and north of Lacamas Park, to provide neighborhood 
park service coverage in that area. The City should acquire the 
preferred park site, develop a master plan, and develop the property 
to coincide with population increases in the area. 

 

3.3 Recommendations for Special Use Areas 
 

Heritage Park (SU-1) 
Heritage Park has a range of popular recreation facilities including a 
boat ramp, two docks and a playground. The site also serves as a 
trailhead, offering a restroom and public parking. There are no 
major needs identified for this site and the City should continue 
providing routine maintenance as recommended in Section 6.   
 
Lacamas Lake Lodge (SU-2) 
Formerly the Moose Lodge, Lacamas Lake Lodge offers indoor 
programming and rental space, and its location near Heritage Park 
and Lacamas Lake makes it an ideal location for holding special 
events. The City should continue to prioritize the use of this facility 
for community events and rentals.  
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Fallen Leaf Softball Field (SU-3) 
Fallen Leaf Softball Field features a softball stadium, restroom and 
parking and is currently fully developed for this specialized use. The 
City should continue to provide routine maintenance for this site as 
recommended in Section 6. 

Fallen Leaf Lake Park (SU-4)  
Fallen Leaf Lake Park has considerable natural and aesthetic values 
and access around the lake should be maintained. The City should 
add an internal trail system, paved parking, as well as water access 
towards the north end of the site. The City should also identify the 
location of an improved public entrance to the park. Additional 
facilities that should be added to this site include a large picnic area 
to accommodate groups of 100+, trailhead signage and supporting 
facilities.  

Proposed Ione Street Sports Park (SU-5) 
In partnership with the Camas School District and local sports 
organizations, the City should pursue improvements to existing 
sports fields south of Doc Harris Stadium to create a lighted sports 
field complex for baseball, softball, soccer and football. 
Improvements using City parks funding should allow for public use 
in addition to the school uses of the fields. The City should include 
neighborhood serving amenities such as walking trails, a playground, 
and site furnishings to be available to the public during school hours.  

Camas-Washougal Skatepark (SU-6) 
The joint Camas-Washougal skatepark is a heavily 
used facility that is uniquely positioned between the 
two cities. This facility and the successful 
partnership should continue. Both partners should 
be aware of the need for enhanced visibility, 
supporting amenities and updated skatepark features 
to keep this park appealing to local youth. Upgrades 
should include a permanent restroom facility. 

Washougal Greenway Boat Launch (SU-7) 
An informal small boat launch exists behind the 
Camas-Washougal Skatepark on the Greenway. The 
City should improve access to this facility and add a 

restroom (serving the boat launch and skatepark) to better serve 
fishing and small boating users. Improvements to this site will 
coordinate with the City of Washougal’s plans for a water trail on the 
Washougal River.  
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Proposed Community Recreation Center Site (SU-8) 
Camas is currently examining the opportunity to build and operate a 
full service community recreation center. The preferred site to locate 
a new facility (SU-8) is located near Heritage Park and the Lacamas 
Lake Lodge. The Camas Community Center Development Committee 
has conducted a detailed study for the future facility, addressing 
potential programming, costs and impacts to the City.1 Because of the 
location along Lake Road, the design for this site should consider 
traffic impacts, circulation needs and overall compatibility with 
nearby recreation areas and adjoining uses.  

Camas Community Center (SU-9) 
The existing Camas Community Center is a small former elementary 
school converted to recreation use. Built in 1915, the Center was not 
designed for recreation programming, and does not have a full-size 
gym. However, its classrooms and multi-purpose room do provide 
space for some types of recreation programming. A full-service 
multi-purpose recreation center is a major community priority for 
Camas residents, a function that is not served by the existing 
community center. In the future, as the proposed community 
recreation center moves forward, the City should reexamine the use 
of the existing community center to avoid duplication of services. All 
options should be considered for the community center site, 
including surplusing the property.  

Proposed Downtown Gathering Place (SU-10) 
The community continues to express a need for a 
community gathering space in Downtown Camas. 
Camas has an active, pedestrian-oriented main 
street with a mix of retail, office, and civic uses. 
The library and City Hall anchor the east end of 
Main Street. Camas should identify and develop a 
downtown gathering place or plaza to support 
ongoing downtown revitalization efforts. One 
potential location is the street segment between 
City Hall and the library, which could be 
designated and improved as a festival street that 
could be closed to traffic and used as a plaza, as is 
done currently with the farmers’ market. This 
downtown gathering function could be 
supplemented by an interactive fountain or water 
playground at an adjacent integrated site.  
                                                
1 The Camas Community Recreation Center: Keeping the Vision Alive, an Updated 
Financial Analysis, Camas Community Center Development Committee (2012).  
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Proposed Columbia Viewpoint (SU-11) 
During development of the plan, feedback from the community 
indicated a need to improve access to and views of the Columbia 
River. There are currently little to no opportunities to view the 
Columbia River in Camas because of the presence of SR-14, which 
serves as a barrier. Site SU-11 offers an opportunity for a viewpoint 
of the Columbia from the City’s trail system. This site is likely to be 
accessible only by foot or bicycle, but is desirable as a viewpoint with 
a character of solitude. Parking should be provided near access trails 
to this site. 

Prune Hill Sports Park (SU-12) 
The Prune Hill Sports Park is located adjacent to Prune Hill 
Elementary School, and includes a sports field complex and 
restrooms. Additional facilities, including a gymnasium, parking, and 
a playground, are located on the school grounds. Parking and field 
use is shared between the school and the park with 22 parking 
spaces reserved for park use and the school having use of the fields 
for physical education classes. The City should also consider field 
upgrades, limiting these upgrades if field lighting is not possible due 
to impacts to the neighborhood.  

Proposed Camas Sports Field Complex (SU-13) 
Planned growth areas north of the lake will require nearby sports 
facilities. To meet the need for additional ball fields, Camas should 
acquire a large parcel of land within this future growth area north of 
the lake for use as a sports field complex. This facility would 
concentrate on competitive level play and offset some of the demand 
for sports field use in other areas of the city. Ideally, this facility 
would be created in partnership with the Camas School District and 
located in such a way that maximum use, including field lighting and 
artificial turf, is possible.  

 
3.5 Recreation Facility Recommendations 
This section discusses recommendations for recreation facilities. This 
includes many of the elements that are included in neighborhood 
parks as well as the more specialized facilities that may need a special 
use site. 
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Sports Facilities 

Organized sports have been and continue to be a popular activity in 
Camas. During the planning process, the community identified a 
need for more sports fields, while City staff and PAC members 
discussed the need for improved scheduling of these facilities to 
manage their use. The following provides three recommendations to 
improve sports facilities, in addition to maintenance 
recommendations provided in Section 6. 
 

1. Provide informal fields at new neighborhood parks. Camas 
should provide at least one rectangular informal or practice 
field at each new neighborhood park site, and if possible, 
should provide more than one field. These fields should be 
scheduled for team practices and games at lower levels of 
competition, but should also have unscheduled time for 
casual play.  

 
2. Concentrate competitive play. Camas 

should develop a sports complex, a park 
with multiple fields (four to five softball or 
baseball and/or three or more soccer) with 
support facilities suitable for league play 
and tournaments. As described previously, 
SU-5 and SU-13 present good 
opportunities to work with the school 
district to provide shared facilities. Either 
location would provide a good starting 
point, but ultimately the City may require 
build out of both sites to meet the demand 
for competitive play as the community 
grows. Alternatively, the City could locate a 
sports complex in other underdeveloped 
sites in Camas. The location should 
conform to the design and development 
guidelines for special use areas (Appendix 
B), in a setting that would minimize 
impacts to nearby residential uses.     

 
3. Evaluate upgrades to existing fields to increase hours of use. 

The fields in Camas are generally in very good condition. 
However, most fields were not built for the heavy use they 
receive. Field quality impacts the amount of time available for 
public use.  
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To expand the capacity of existing fields, Camas should 
consider upgrades to existing facilities to increase hours of 
community use, improve quality, and reduce maintenance 
demand. Turf renovation, conversion to sand-based fields 
(instead of earth-based fields), subsurface drainage 
improvements, and conversion to artificial turf are all options 
to consider. There are costs and benefits of each of these 
solutions, and the City should evaluate each situation to 
determine the best solution. Lighting should be a priority for 
enhanced fields to allow for extended playing time. The City 
should consider use of artificial turf only in lighted facilities.  

 

Aquatics Facilities 

Currently, the Crown Park pool is the only public swimming pool in 
Camas and the only public outdoor pool in Clark County. There are 
also indoor pools provided by others, including Lacamas Swim and 
Sport in Camas and the Firstenburg Center in Vancouver, WA.  
 
Feedback from the public reinforced the importance of aquatic 
facilities and water play in Camas, as previously identified in the 
2000 and 2007 PROS planning efforts. As the 2006 survey and 2013 
questionnaire results indicated, public demand for a swimming pool 
remains high, as it was in 1999. The City conducted a feasibility 
study for an indoor aquatic center for the Camas-Washougal area in 
2001, and an independent committee conducted a more recent study 
in 2012. The biggest constraints on aquatics facilities in Camas (as in 
other communities) are the cost of pool development and the ongoing 
operations cost. 
 
Crown Park Pool 
As part of the 2014 PROS update process, the planning team met 
with members of the Planning Advisory Committee to discuss the 
aquatic facility options presented in the 2007 PROS Plan. Built in 
1954, the pool at Crown Park is suffering from an aging structure 
and equipment that has outlasted its design life. As outlined in the 
previous PROS Plan, the pool will continue to fail until it eventually 
becomes inoperable. Along with results from the public intercepts 
and community questionnaire, as well as discussions with City staff, 
the results of this meeting indicated a preferred direction for the 
aging Crown Park Pool.  
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1. Continue to provide routine maintenance. The City should 
continue with routine maintenance of the pool until a new 
facility is available to the public.   

 
2. Build a new pool as part of an indoor recreation center. The 

City should find a suitable location for a public pool at 
another location, such as the Community Recreation Center 
or another site that is centrally located to the majority of 
Camas residents. 

 
3. Replace the pool with a new recreational facility. Replacement 

of the pool should be based on a future master plan for 
Crown Park. A water playground or sprayground is a popular 
type of facility that may function well as a replacement of the 
Crown Park pool. Spraygrounds are play areas where water is 
sprayed from structures or ground sprays and then drained 
away before it can accumulate. These playgrounds with water 
features are sometimes referred to as aquatic playgrounds, 
splash pads, or water play areas. 

 
Indoor Aquatic Center at a Community Recreation Center 
If Camas pursues a public indoor swimming pool, it should be part of 
a full-service community recreation center and not a stand-alone 
indoor pool. The aquatic element should be considered as part of the 
operating pro forma for the community recreation center. An 
outdoor pool element could be considered for the community 
recreation center. To serve the most users, Camas should consider 
incorporating both a leisure pool and a competition pool at the 
community recreation center.  

 Leisure pool. A leisure pool is generally free-form in shape 
and often varies from 0 to 4 or 6 feet in depth. These pools 
usually contain a shallow area for small children, along with 
free play area and special effects facilities, such as water 
slides, bubble pool, current channel, swirl pool, or water 
playground. The leisure pool is a place for fun and water play 
rather than competitive swimming.  

 Competition swimming pools. These pools are usually 
rectangular in shape and are generally in lengths for 
competitive swimming (25 m or 25 yd). These pools generally 
range in depth from 3.5 to 8 or 12 feet, and sometimes have a 
diving board. These two types of pools attract different 
interest groups and age profiles.  
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As a result, they have different operating requirements, user 
capacities, and revenue generation potential. Camas should 
avoid a 50-meter pool, because these generally have the highest 
operating cost and limited additional value to the majority of 
the community. 

 

Indoor Recreation Facilities 

Camas needs indoor recreation space that supports a broader range 
of activities than the aging Community Center. The community’s 
need for indoor space dates back to before the 2000 Plan, and was 
reconfirmed in 2006/2007 and again during this 2014 PROS Plan 
update. Many communities in the Northwest are adding multi-use 
recreation centers because of the recreation opportunities they 
provide, particularly during rainy winter months. If designed 
correctly, a recreation center can offer a wide variety of activities 
while meeting financial goals for operation. The public also 
expressed interest in creating an indoor play area that could be 
located in a new recreation center or other indoor public facility 
such as the existing Community Center building.  
 
Community Recreation Center 
In Camas, the preferred model for an indoor center is a multi-
purpose community recreation center that provides rooms for 
receptions, meetings, and large group gatherings, as well as 
gymnasiums, fitness rooms, and classrooms. The Camas Community 
Center Development Committee identified a potential site along Lake 
Road, known as the Buhman property and identified as SU-8 on the 
concept map, which could be a suitable location.2  
 
The next step in pursuing the center is to conduct a detailed 
feasibility study to identify the building program that is the best fit 
for the financial goals. The City should also consider outcomes and 
recommendations of the financial analysis conducted by the Camas 
Community Center Development Committee. While the feasibility 
study will determine the best program of uses to meet the desired 
financial goals, the following facilities should be considered for an 
indoor recreation center: 

• Gymnasium (at least one full-sized court) 
• Multipurpose room for special events, receptions, and 

dance classes 
• Catering kitchen 

                                                
2 The Camas Community Recreation Center: Keeping the Vision Alive, an Updated 
Financial Analysis, Camas Community Center Development Committee (2012).  
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• At least two classrooms/meeting rooms to accommodate 
various sized groups 

• Exercise room (aerobics, dance, fitness classes) 
• Fitness center 
• Support facilities, including lobby, restrooms, office space 

for center staff, locker rooms, storage space, etc. 
• Arts and crafts room 
• Concessions/vendor space such as a coffee kiosk or snack 

bar 
• Indoor leisure and conventional pools 
• Potentially a youth center and/or a senior center. 

 
Lacamas Lake Lodge 
The Lacamas Lake Lodge is located near Heritage 
Park along Lacamas Lake and Lake Road. Located 
on the site formerly occupied by the Camas Moose 
Lodge, the new building provides community 
meeting and event space as well as improved 
access to Lacamas Lake and public parking. This 
facility is intentionally designed for multiple uses 
but is especially well suited to rent for events. The 
City should program this facility to support 
recreation but ensure that this use does not 
interfere with the rental use, which will maximize 
the revenue stream to support this facility and 
other City services.  
 
Camas Community Center 
The Camas Community Center is a historic school building located 
south of the Washougal River and downtown Camas. The City uses 
this structure as the offices for the Park Department, in addition to 
providing some recreation programming space and rentals. This 
facility has limited function as a recreation center due to its small 
size, limited amenities, location, and lack of expansion room. 
Additionally, the facility would require extensive and expensive 
upgrades to extend its useful life. If Camas proceeds with a 
community recreation center, the City should reconsider the role of 
the Camas Community Center since the recreation center will 
accommodate the recreation uses of the Community Center.  
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A range of options is possible for the Community Center. 
 

1. Surplusing the property. Camas could surplus the property, 
either selling or donating it to another user. This would 
reduce the operating impacts to the City, and reduce the need 
for future capital projects at the center. 

 
2. Leasing the property. Camas could lease the property to 

another user. Depending on the lease agreement, the 
operating impacts to the City could be reduced, while still 
keeping the property in public ownership. 

 
3. Continuing public ownership. Public ownership could 

continue with the same or different uses. Under this option, 
Camas would retain ownership, but could change the use. 
For example, the Community Center could become a 
maintenance headquarters, or be improved to provide a 
range of recreational opportunities such as an indoor play 
area.  

 
Other Recreation Facilities 

Camas has a highly developed park system that supports a broad 
range of recreation interests. As confirmed through the public 
involvement process, the community highly values the park system, 
and has expressed interest in additional recreation facilities to 
supplement the existing offerings.  
 
Off-Leash Dog Area 
An off-leash dog area provides a location where residents can allow 
their dogs to play and exercise off-leash. An off-leash area should be 
at least one acre in size, be fenced with a double-gated entry, have 
nearby parking, and include amenities such as pooper scooper 
stations, water, benches, and trash cans. The site should also be safe, 
not isolated, and noise impacts on neighbors should be considered. 
This facility may be a prime opportunity to cooperate with 
neighboring Washougal or Clark County to create a facility with a 
regional draw. 
 
Water Access 
Water access to the Washougal River, Lacamas Lake, Fallen Leaf Lake, 
and the Columbia River continues to be a high priority for residents. 
Camas should maximize water access opportunities at all waterfront 
parks and should target acquisition of additional waterfront park 
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sites. Water access means trails, viewpoints, overlooks, and non-
motorized boat access, and does not necessarily mean boat ramps and 
similar high intensity facilities. The City should base improvements in 
public water access and use on the goals, policies and regulations of 
the Shoreline Master Program (2012).  
 
Pilot Projects 
There are a range of facilities, including those that support new or 
emerging types of activities, which could be provided in the city’s 
park system. In addition to those previously mentioned in this 
section, other types of facilities identified by the public included 
community gardens, bike skills parks and bike pump tracks, covered 
play areas, fitness courses and others. Though the park system has 
limited space to accommodate all of these facilities, the City can 
develop pilot projects in coordination with user groups at suitable 
locations. Pilot projects allow the City to test the performance of 
added features through a limited or conditional use agreement with 
project proposers. After a predefined trial period, the City should 
reevaluate successful projects as permanent park features.  
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SECT ION 4. TRAILS        
 

4.1 Trails Plan Concept 
Trails are an important recreation asset in Camas, 
and residents continue to place a high priority on 
a community-wide trails network. Results from 
public outreach activities from past plans, as well 
as the most recent PROS Plan update process 
reinforce the community’s commitment to trail-
related recreation and reflect the high popularity 
of recreation activities that take place in trail 
corridors, such as walking, bicycling for pleasure, 
nature walks, and jogging/running. The 
questionnaire results in Appendix A describe these 
findings in greater detail and include comparisons 
to the 2007 PROS Plan outcomes.  

As with the 2007 PROS Plan, the Parks, Recreation and Open Space 
Comprehensive Plan Update responds to community needs and 
priorities by recommending a network of trails that provides linkages 
within the community as well as to the region beyond. Based on 
feedback from the community, there is strong support for trails and 
connections that provide: 

• Direct and safe connections to school, work and home;  
• Looped routes for fun, enjoyment and recreation; 
• Trails and trailheads that provide scenic views of 

surrounding natural beauty, especially Lacamas Lake, Mt. 
Hood, the Columbia River and Columbia Gorge; 

• Trails designed for multiple users to enjoy without 
conflict; and  

• Facilities that are accessible, efficient and well maintained. 

The trails plan provides connections between parks, open spaces, 
schools, and neighborhoods, and incorporates the Vancouver-Clark 
County regional trails, City of Washougal and Port of Camas-
Washougal facilities, and the Camas Open Space Network into a 
cohesive trail system for the community. The trails plan also supports 
neighborhood connections to the community-wide system, and 
provides for trailhead support facilities to encourage trail use. 
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4.2 Existing Inventory 

There are currently 25.3 miles of existing trails within the planning 
area. These include three major trail routes, and several other 
segments owned by the City and others. The City has connected many 
shorter segments into longer continuous segments. However, several 
missing segments will require completion to create an interconnected 
system. Table 4.1 details the existing trail inventory in Camas.  

 
Table 4.1 

2014 Trail Inventory 
 

Trail Name 
 

Length in 
Miles 

Description 

Heritage Trail  3.5 Unpaved; trailhead at Camas Heritage 
Park; runs along Lacamas Lake 

Lacamas Park trails 
(county) 

4.6 0.14 miles paved; 4.48 miles unpaved; 
other informal paths; natural open space 

Washougal River 
Greenway trails  

0.9 Partially paved with other informal 
paths 

Other Trails 16.2 Various segments owned by the City 
and a number of Homeowners’ 
Associations. 

TOTAL 25.3  
 

Existing trails include the Heritage Trail along Lacamas Lake, a 
heavily used nature trail. The trails in County-owned Lacamas Park 
and City-owned Lacamas Creek Park provide outdoor experiences 
and are easily accessible by the public. The Washougal River 
Greenway provides contact with the Washougal River, and is used by 
Camas residents as well as regional users. Camas has made great 
progress towards an interconnected trail system, but there continues 
to be a lack of connections between individual trail segments.  

According to 2006 survey results and results of the Community 
Recreation Questionnaire (Appendix A), one of the most significant 
reasons people don’t use trails more frequently is lack of connections. 
The Existing Trails System Map on the following page shows the 
existing trails in Camas. 
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4.3 Recommended Trails Plan 

The recommended trails plan provides a linked system based on a 
hierarchy of trail types. Linkages are provided at the neighborhood 
scale, at the communitywide scale, and regionally. The trails plan 
also takes advantage of existing and planned public land and utility 
infrastructure, the open space network, and the existing trails 
provided by private developments (Trails System Concept Map). In 
addition, the recommended trails plan incorporates the Vancouver-
Clark County trails plan and the City of Washougal’s trails plan.  

Carried forward from the 2007 PROS Plan, each trail segment is 
designated by a reference, such as T-1 (designating trail segment 1). 
The Trails System Concept Map provides an overview of the 
segments, described in detail below. Proposed segments of the trail 
system are generalized to make connections or follow the direction of 
natural corridors. Final alignments are subject to change due to 
environmental conditions, development or alternate routes. Table 4.2 
summarizes trail recommendations.  

There are two types of trails shown on the Trails System Concept 
Map: those owned and maintained by the City and those owned and 
maintained by other parties. By focusing on connecting individual 
segments, the Camas trail network will provide a wide variety of 
pathway experiences and tie together regional and community 
connections. Appendix B (Design & Development Guidelines) 
provides trail development policies and further guidance for 
development of the system. 

Trail Segment Descriptions 

Trail T-1 
Trail T-1 runs along the west side of Camas, paralleling Parker Road. 
This trail segment provides a north-south connection and links two 
regional trails. About half of the alignment has been constructed. 
This segment passes from Prune Hill Park, to Ash Creek Park, past Sky 
Ridge Middle School and ending at its junction with T-3. 

Trail T-2 
Trail T-2 parallels the Columbia River. This regional trail is an 
extension of the Vancouver-Clark County trail system, and connects 
to neighboring Washougal’s trail system. This trail provides visual 
access to the Columbia River, and makes an important regional 
connection.  
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Trail T-3 
Trail T-3 is a regional trail running along the north shore of Lacamas 
Lake and connecting Lacamas Park, Camp Currie and the County’s 
Green Mountain Trail heading north. Trails T-3 and T-4 make a loop 
around Lacamas Lake. This trail segment will include bridges or 
boardwalks across wetlands and water features in some locations. T-
3 continues just north of Lacamas Park and then south, crossing T-4 
at the Washougal River and continuing on to the Columbia River and 
trail T-2. 

Trail T-4 
Trail T-4 is the Heritage Trail, a regional trail running along the 
south side of Lacamas Lake and connecting Lacamas Park and Camp 
Currie. It passes through Heritage Park and will link to planned 
segment T-3, creating a loop around Lacamas Lake. T-4 links 
through Lacamas Park, continues into the Washougal River 
Greenway, and includes a bridge across the Washougal River to 
connect with T-17. 

Trail T-5 
Trail T-5 provides a loop around Prune Hill, with linkages to parks 
and neighborhoods. The northern half of the loop connects from 
Lake Road through the Open Space Network to the proposed Ash 
Creek Park. The southern half of the loop connects from Klickitat 
Park, continues through the Open Space Network, and connects 
Fallen Leaf Park. Camas has been completing pieces of trail T-5 as 
development has occurred along the alignment. 

Trail T-6 
Trail T-6 parallels Lake Road, connecting from T-1 to T-21. This 
segment has been partially constructed. 

Trail T-7 
Trail T-7 connects from T-5 through Grass Valley Park and parallels 
NW 38th Avenue toward the west boundary of Camas. The segment 
of the trail in the vicinity of Grass Valley Park has been constructed. 

Trail T-8 
Trail T-8 is a north/south connector that connects through the 
center of the T-5 loop. This trail connects through the Open Space 
Network and passes Dorothy Fox Elementary School and Dorothy Fox 
Park. The trail also includes several spur connections to T-9 and T-7 
as well as a pedestrian bridge connection to T-9 across Ostensen 
Canyon. 
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Trail T-9 
Trail T-9 connects from T-3/T-4 past Zellerbach Elementary School 
and Liberty Middle School (the renovated high school), through 
downtown, and then passes through the Benton Park and Ostensen 
Canyon sites. This trail then connects to trail T-8 at a bridge across 
Ostensen Canyon and at Dorothy Fox Park before turning south to 
reconnect to T-5. 

Trail T-10 
Trail T-10 includes a mini network of connections from 
neighborhoods to Klickitat Park and Prune Hill Sports Park. The trails 
also link to T-1, T-5 and T-11. This trail is owned and maintained by 
local Homeowners’ Associations, is located largely within the Open 
Space Network, and is nearly complete.  

Trail T-11 
Trail T-11 is a loop that connects Klickitat Park to the overlook at SU-
9.  

Trail T-12 
Trail T-12 connects from T-5 at Fallen Leaf Lake to a proposed 
neighborhood park.  

Trail T-13 
Trail T-13 is the trail network around Fallen Leaf Lake. This trail 
connects to Fallen Leaf Park as well as T-4 and T-5. The City has 
already completed several sections of this trail.   

Trail T-14 
Trail T-14 connects from T-3 and Lacamas Park to a planned 
neighborhood park, Lacamas Heights Elementary School, and Camas 
High School. T-14 also forms a loop with T-3 and T-27. 

Trail T-15 
Trail T-15 includes the Lacamas Park trail network. This system 
provides important community connections between T-3 and T-4.  

Trail T-16 
Trail T-16 provides a linkage from Louis Bloch Park to the 
Washougal River Greenway.  
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Trail T-17 
Trail T-17 is the Washougal River Greenway 
trail system on the south river bank. This trail 
segment passes through the Washougal River 
Greenway, providing access to the river corridor 
for Camas, Washougal, and regional residents. 
This trail segment is joined to T-4 by a pedestrian 
bridge across the Washougal River to link the 
Greenway corridor and increase access. T-17 
links to Oak Park, Goot Park, and T-2, the 
Columbia River trail.  

Trail T-18 
Trail T-18 follows a utility corridor from 
Washougal and meets up with Trail T-4 in the 
Washougal River Greenway. T-18 is also a 
proposed trail in the Washougal Comprehensive 
Park and Recreation Plan.  

Trail T-19 
Trail T-19 connects Lacamas Park trails to the north-south trail T-18 
and to the Washougal trail system. This trail should be a jointly 
maintained connection between the two cities. 

Trail T-20 
Trail T-20 provides a secondary east-west connection between T-1 
and T-21 in the northwestern corner of the City. 

Trail T-21 
Trail T-21 is a north-south connection on the western edge of Camas. 
It connects from T-4 south to T-1. East-west connections to T-21 are 
provided by trails T-6, T-7, T-20, T-22 and T-24.  

Trail T-22 
Trail T-22 includes the Leadbetter Corridor and connects T-6 east-
west across T-1 to T-21. 

Trail T-23 
Trail T-23 connects through the open space network from the 
intersection of trails T-1 and T-22 to trail T-21. 

Trail T-24 
Trail T-24 connects trail T-23 with Prune Hill Sports Park and Trail 
T-1.  
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Trail T-25 
Trail T-25 connects T-5 to Forest Home Park. 

Trail T-26 
Trail T-26 connects T-5 and T-8 to Grass Valley Park through a 
portion of the Open Space Network. 
 
Trail T-27 
Trail T-27 is the primary trail that will connect uses along the north 
shore of Lacamas Lake. This route will run parallel to the future 
realignment of Leadbetter Road and provide a continuous trail from 
the northern corner of the city towards Lacamas Park to the 
southeast.    
 
Trail T-28 
Similar to Trail T-32, Trail T-28 will link land uses on the north 
shore of Lacamas Lake. The City should design and construct this 
segment concurrent with future utility lines and pump stations 
planned to serve future uses. 
 
Trail T-29 
Trail T-29 will provide an alternative trail connection for residents of 
this future growth area.  
 
Trail T-30 
Trail T-30 will provide an alternative trail connection for residents of 
this future growth area.  
 
Trail T-31 
Trail T-31 will connect opposite sides of Camp Currie with a more 
direct route.  
 
Trail T-32 
Similar to Trail T-28, Trail T-32 will link land uses on the north 
shore of Lacamas Lake. The City should design and construct this 
segment concurrent with future utility lines and pump stations 
planned to serve future uses. 



parks, recreation and open space comprehensive plan update  

4 - 1 2   t r a i l s   

Trail Recommendations 

Table 4.2 summarizes the recommendations for the Camas trail network. 
Trails T-27 though T-32 comprise trails in areas recently brought into 
the city limits. The 2007 PROS Plan identified several of these prior to 
their annexation into the city. While the specific alignment of these trails 
will be based on future development proposals, these segments will 
provide key connections north of Lacamas Lake.   

 

Table 4.2 
Summary of Trail Recommendations 

 
Trail 
# 

Name Total 
Miles 

Comments City 
Maintained 

T-1 West Camas Regional 
Trail 

2.1 Completion/ 
Acquisition/ 
Development 

 

T-2 Columbia River Regional 
Trail 

6.6 Acquisition/ 
Joint Development  

* 

T-3 East Camas Regional 
Trail* 

7.9 Clark County 
Development 

 
T-4 Heritage Trail 1.8 Minor Additions/ 

Improvements/ 
Development of 
Washougal River 
crossing 

 

T-5 Camas Neighborhood 
Loop Trail 

3.1 Additional 
Acquisition/ 
Development 

 

T-6 Lake Road Connector 
Trail 

1.0 Completion/Upgrade 
to Standard 

 
T-7 West Camas Connector 

Trail 
2.1 Completion/Upgrade 

to Standard 
 

T-8 Prune Hill Connector 
Trail 

0.9 Completion/Upgrade 
to Standard 

 

T-9 Downtown Connector 
Trail 

0.4 Completion/Upgrade 
to Standard 

 
T-10 Deer Creek Connector 

Trail 
0.2 Completion/Upgrade 

to Standard 
 

T-11 View Ridge Connector 
Trail 

0.3 Completion/Upgrade 
to Standard 

 
T-12 East Hilltop Connector 

Trail 
0.2 Acquisition/ 

Development 
 

T-13 Fallen Leaf Lake Trails 1.8 Development/ 
Completion of 
Acquisition 

 

T-14 Lacamas Heights 
Connector Trail 

1.1 Acquisition/ 
Development 

 

T-15 Lacamas Park Trails 3.7 No Changes  
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Trail 
# 

Name Total 
Miles 

Comments City 
Maintained 

T-16 Louis Bloch Connector 
Trail 

0.3 Acquisition/ 
Development 

 

T-17 South Camas River Loop 3.3 Acquisition/ 
Development 

 
T-18 Washougal Connection 1.5 No Action  
T-19 Washougal Connection 2 0.6 No Action * 
T-20 Northwest Connector 0.8 Acquisition/ 

Development 
 

T-21 Westside Route 3.4 Acquisition/ 
Development 

 
T-22 Leadbetter Corridor 0.3 Acquisition/ 

Development 
* 

T-23  Natural Trail 2.6 Acquisition/ 
Development 

 

T-24 Prune Hill West Trail 0.9 Acquisition/ 
Development 

 

T-25 Forest Home Park 
Connection 

0.8 Acquisition/ 
Development 

 
T-26 Grass Valley Link 0.9 No Changes  
T-27 North Camas 1 4.7 Acquisition/ 

Development 
 

T-28 North Camas 2 1.1 Acquisition/ 
Development 

 

T-29 Green Mountain 1 2.8 Acquisition/ 
Development 

 

T-30 Green Mountain 2 0.3 Acquisition/ 
Development 

 

T-31 Camp Currie Connection 0.3 Acquisition/ 
Development 

 

T-32 North Camas 3 0.8 Acquisition/ 
Development 

 

TOTAL 58.6 Total City/Joint  
Maintained Trails 

40.0 miles 

*Jointly maintained 
 

 
Trailhead Recommendations 

Trailheads are another key component of the trail system. These 
facilities serve as access points, encourage use of the trail system and 
establish support facilities at stand alone sites or within existing and 
future parks and open spaces. The Trails System Concept Map depicts 
the recommended location of trailheads. There are two types of 
proposed trailheads. Primary trailheads include restrooms and 
designated parking, while secondary trailheads provide trail access 
but not restrooms. In some cases, trailheads are incorporated into 
existing or proposed parks. In other cases, trailheads will be 
developed for that single purpose. 
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Table 4.3 summarizes the recommended trailheads. For proposed 
trails north of Lacamas Lake, the City should consider providing 
additional trailheads upon further planning of this area. Appendix B 
provides additional design and development considerations for future 
trailheads in Camas.  

Table 4.3 
Summary of Recommended Trailheads 

  
ID Location Type 
a Camas Meadow Greenway Primary 
b Skyridge Secondary 
c West Camas Park Secondary 
d Grass Valley Park Primary 
e Ash Creek Park Secondary 
f Prune Hill Sports Complex Primary 
g Klickitat Park Secondary 
h Dorothy Fox Park Primary 
i Fallen Leaf Lake Park Secondary  
j Heritage Park Primary 
k Lacamas Heights Park Secondary 
l Fallen Leaf Lake Secondary 
m Lacamas Park Secondary 
n Hellen Baller/Liberty MS Secondary 
o Lacamas Park South Secondary 
p Washougal River Greenway Primary 
q Oak Park Secondary 
r Goot Park Primary 
s Washougal River Greenway 2 Secondary 
t Washougal River Greenway 3 Primary 
u Lacamas Lake 1 Secondary 
v Lacamas Lake 2 Primary 
v2 Lacamas Lake 3 Primary 
w Columbia Viewpoint Secondary 
x Lacamas Park East Primary 
y Sports Park Primary 
y2 Lacamas Heights School Primary  
z Green Mountain Overlook Primary 
z2 Green Mountain Overlook 2 Secondary 
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SECT ION 5. NATURAL OPEN SPACE  
 
5.1  Overview 
Camas residents are strongly tied to the area’s 
natural open space, and value the range of benefits 
these lands provide. As with the City’s previous 
PROS plans, activities that can take place in open 
spaces, such as nature walks, wildlife watching 
and hiking, are some of the most popular activities 
according to public feedback gathered during the 
planning process. At the same time, the public also 
prioritizes the natural system benefits these areas 
provide, such as water quality, wildlife habitat and 
land preservation. The city has an extensive 
network of public and private open space sites and 
has also placed development restrictions on 
critical areas. As verified by the community, the 
city’s natural open spaces continue to serve a key 
role in the park and recreation system in Camas. 

5.2  Existing Natural Open Space 

Natural open space includes undeveloped land left primarily in its 
natural environment with recreation use as a secondary objective. It 
may be owned by a public agency or preserved under private 
ownership. This type of land often includes wetlands, steep hillsides, 
and large blocks of forested areas or similar spaces. Environmentally 
sensitive land (or critical areas) can include wildlife habitat areas, 
stream and creek corridors, or places with unique and/or 
endangered plant species. 

Existing natural open space exists in a number of forms in Camas. 
This makes for a variety of experiences for hikers and walkers, as 
well as providing a variety of habitat opportunities. A small number 
of the open space sites are relatively large in size and contain trail 
segments. However, many of these sites are independently located 
and do not all connect together.  
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The existing natural open space also varies considerably in terms of 
character, terrain, vegetation cover and other features. Of concern is 
that each type of open space requires a different type of maintenance 
and management. The urban forest in Camas will also require 
specialized care to maintain the health of the trees and management 
of invasive vegetation.  

The City of Camas owns many parcels of open space. Some of these 
parcels form large continuous areas while others are smaller and 
more isolated. The largest City-owned open space sites are called out 
on the open space inventory below in Table 5.1. The Existing Parks 
and Open Space Map on the following page depicts the existing 
natural open space in Camas. 

 
Table 5.1 

Summary of Existing Natural Open Space 
 

Natural Open Space  Acres 
City-Owned Natural Open Space 
 Camas Meadows Greenway 22.4 
 Heritage Trail Greenway 38.1 
 Lacamas Creek Open Space 50.3 
 Ostenson Canyon Greenway 26.8 
 Washougal River Greenway 95.3 
 Other City-Owned Natural Open Space 207.4 
Clark County-owned Natural Open Space 

and Regional Parks 543.4 

Homeowners Association Owned Natural 
Open Space 268.7 

TOTAL  1,252.4 
 

Other significant natural open space areas include the Clark County 
owned sites and the many pieces of land owned by various 
Homeowners’ Associations. 
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5.3 Open Space Components 

As defined in previous plans, the goal of this PROS Plan update is to 
define a permanent open space network from various categories of 
critical lands and other forms of natural open space. These three 
basic types of land are: 

1) Existing Natural Open Space: This is land owned by the City, 
Clark County or that is owned as permanent open space by 
homeowner’s associations. The Existing Parks and Open Space 
Map shows the existing natural open space system which 
currently represents about 1,252 acres of land. 

2) Wetland Areas: These are areas that are inundated or 
saturated by surface water or ground water at a frequency 
and duration to support a prevalence of vegetation typically 
adapted for life in saturated soil conditions. Wetlands 
typically include swamps, marshes, bogs, constructed 
mitigation sites, and similar areas, but do not include man-
made areas such as ditches, swales, canals, detention and 
wastewater facilities, or other water features. A number of 
state and federal regulations are currently in place that either 
prohibit or limit the amount of development that can occur 
on or around areas designated as wetlands.  

Wetland areas also require buffers to protect the integrity, 
function, and value of the wetland. The width of these buffers 
is established in the Critical Areas Ordinance adopted by the 
City and is generally based on the intensity of adjacent 
development and the overall value of the wetland. Because of 
these development restrictions, wetlands areas provide 
opportunities for additions to open space systems without 
substantial acquisition cost. 

There are two major areas where wetlands exist. The largest 
amount is located in the western portions of the city, 
generally west of NW Parker Street. The other prolific area of 
wetlands exists in the Washougal River Greenway area to the 
southeast. Large portions of this land have been acquired as 
natural open space already.  
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3) Steep/Unstable/Geologically Hazardous Areas: The City of 
Camas adopted ordinances and maps providing protection of 
these areas. Development proposals within these areas are 
subject to geotechnical work and additional review by the 
City.  

5.4 Permanent Open Space Network 

The objective of the PROS Plan update is to 
combine individual open space parcels into an 
open space network to preserve vegetation, 
separate neighborhoods, create a sense of 
seclusion, protect critical areas, and provide 
land for trail systems. The 2007 PROS Plan 
defined the City’s open space system as the 
Permanent Open Space Network or simply 
“The Network.”1 The Open Space Concept 
Map depicts the Permanent Open Space 
Network.  

 
Criteria for Inclusion in the Open Space Network 

1) Continuous Wildlife Habitat: Typically, urban development 
separates habitat areas and prohibits wildlife from migrating 
from one area to another. By providing continuous habitat 
corridors, these problems can be reduced. 

2) Connecting Existing Open Space: The basic concept of the 
Network is to form large parcels of open space. Obtaining 
connecting open space parcels is the key to this concept. 

3) Drainage and Erosion Control: The inclusion of steep or 
unstable slopes, as well as regulations on buffers for streams 
and creeks means that a number of steps are in place to 
protect the waterways and control erosion. The Network 
includes the majority of shorelines, including Lacamas Lake, 
within the planning area. 

4) Protection of Viewsheds: A number of open space areas serve 
to protect views both within the City and from outside. 

5) Interpretation/Education: A number of wetland sites, 
waterways, and areas of geologic diversity are included in 

                                                
1 Some areas identified on the Open Space Concept Map are not included in the 
Network. These areas do not adhere to the criteria for inclusion in the Network.  
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the network. These provide educational as well as 
interpretive functions. 

6) Wetlands: Inclusion of wetlands and mitigation sites will 
protect environmentally critical areas and wildlife habitat.  

7) Trail Corridors: While not a high priority, trail corridors 
developed concurrently with the Network will provide a safe 
and enjoyable route for trails. Some natural open space 
should have limited impact from trails, and thus routing 
should be outside or at the fringes of the Network corridors. 

8) Maintenance Impacts: As open spaces are reviewed for 
inclusion in the City owned and maintained system, cost of 
maintenance is a factor to be considered in the review. 
Section 6 outlines the levels of maintenance for different 
types of natural open space.  
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Network Connections 

Network connections are areas needed to connect individual open 
space parcels together to form a much larger area. In most instances, 
this land will not fall under one of the other open space categories 
and so will consist of developable land. This will require purchase at 
fair market value, relying on park and open space impact fees as the 
primary funding source.  

Network connections should have a high priority of acquisition 
because of their development potential and the importance of 
connecting other open space areas. The 2000 PROS Plan identified 
170 acres of Network Connection land. Of this total, acreage consists 
of city-owned land or land dedicated as open space through 
development of residential uses. Remaining undeveloped land 
forming connections in the Permanent Open Space Network remains 
a high priority for acquisition by the City. 

 

Network Policies 

The intent of the Network is the creation of a regulatory overlay that 
will identify the general location of the desired open space areas along 
with policies related to managing and using these areas. Based on 
conversations with City staff and input gathered during the planning 
process, the land identified for inclusion in the Permanent Open Space 
Network should be accessible to the public, and the City may acquire 
or accept ownership of these lands. The City prioritizes ownership of 
land which has the highest values in terms of the “Criteria for 
Inclusion in the Network,” as listed above. With ownership, the City 
will assume responsibility for managing the City-owned open space. 
Other network policies include: 

1) Specific boundaries of the Network will be identified at the 
time of specific development and will be determined by the 
network criteria. 

2) Policies described for the acquisition and management of the 
Network will be followed in the land development process. 
The City, guided by the criteria for inclusion in the Permanent 
Open Space Network, will determine the amount and general 
location of land set aside for the Network. 

• New development must reflect the intent of the 
Network in configuration and general area. 
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• Developers may receive density bonuses for land that 
is dedicated for the Network 

3) Natural open space in a development outside of the Network 
may be reserved for open space but will not receive a density 
transfer, nor will the City be responsible for the maintenance 
and management of these areas. 

5.5 Open Space and Lacamas Lake 

Feedback from the public identified Lacamas Lake as a defining 
feature of Camas and should be enhanced with new and improved 
ways for public access, and heightened protections to preserve 
habitat, views and water quality. Shoreline and upland development 
and continued use of the lake should be balanced with a mix of 
policies and projects that restore this valued resource and sustain the 
long term health of the lake. 

Since the 2007 PROS Plan, the City has expanded 
its boundary and has designated a mix of land 
uses north of Lacamas Lake. With this addition, 
the Network includes larger, more continuous 
open spaces along the north shore of Lacamas 
Lake and along the north side of the future 
realignment of Leadbetter Road. These large 
tracts are designed to recognize the importance 
of protecting and enhancing the bank and water 
quality of Lacamas Lake.  

The Camp Currie site and the hillside land on the 
south and west slopes of Green Mountain have 
also been added. As specific information about 
the remaining land is acquired, the policies for 
inclusion in the network should be applied to 
designate additional land, if necessary.  
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SECT ION 6: MAINTENANCE AND 
OPERAT IONS 
 
6.1   Maintaining the Park System 
Camas has a well-planned, well-developed park 

system. The community values the parks and open 

space, as well as the high quality of the park 

system. Feedback from the public indicates that 

park users and residents are very satisfied with 

system maintenance, and also feel that the City 

should focus on upkeep of existing assets before 

adding new features to the park system. At the 

same time, there is a perception that older parks 

receive less attention than newer parks, creating a 

disparity between established neighborhoods and 

new growth areas in Camas.  

The City should continue to consider maintenance and operation of 

existing and planned parks and facilities to ensure that the 

community’s assets are maintained and preserved for the future. This 

section provides recommendations on maintaining and operating the 

park system.  

 

6.2 Tiered Levels of Service 
Camas continues to maximize the maintenance within the resources 

available, aiming for the high standard the community values. The 

cuts in service and staffing through the great recession have resulted 

in a standard level of maintenance across all parks. The current 

maintenance level focuses on keeping the parks clean and safe to use 

but does not allow for enhanced or preventative maintenance. These 

tasks, which protect the long-term investment the community has 

made in park lands and facilities, are especially important in the most 

popular and intensively used park sites.  

To manage the park system efficiently and assist with resource 

allocation, Camas should return to a tiered system of maintenance 

services. This tiered system has a close connection to the maintenance 

management plan for the park system, which will specify 

performance standards, frequency goals, and time requirements. The 

2007 PROS Plan identified four maintenance levels for traditional 

parks (detailed in Table 6.1), two for sports fields (Table 6.2) and 

three levels for natural open space (Table 6.3).  
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This structure remains valid and should be implemented as City 

resources allow maintenance to return to a more sustainable level. As 

a starting point, the City should ensure that all parks and facilities 

are receiving the basic level of maintenance needed to protect the 

investment Camas has made in the system. As additional resources 

are available the parks and facilities indicated for higher 

maintenance levels can be elevated a step at a time.  

Traditional Parks 

Traditional park maintenance includes routine care of most parks in 

Camas, excluding sports fields which are addressed separately. To 

help allocate staff time and resources, four levels of park 

maintenance are recommended: 

 Level C, the basic level of care for a Camas park, includes all 

of the services that keep the city’s parks looking great, both 

routine and preventive tasks.  

 Level B and Level A are for parks with higher use or more 

amenities. Parks in this category receive additional 

maintenance tasks or frequencies to support the higher level 

of use and more varied facilities.  

 The undeveloped level is for future park sites. Some of these 

sites are completely undeveloped, and are maintained to 

ensure public safety.  

Restrooms can significantly increase the basic maintenance needs; 

the presence of a restroom should increase the allocated 

resources for any level of park. This increase should be scaled 

according to use so that there is an appropriate allocation for 

restrooms in each maintenance level. 

Table 6.1 on the following page summarizes each of the 

maintenance tiers, and identifies which sites fall under each tier. 

The maintenance management plan will assign frequencies for 

each task. 



 

 

Table 6.1 
Traditional Park Maintenance Levels 

Maintenance Overview Maint. Level Description 

May Include Does Not Include 

Camas Parks Proposed for 
Each Level 

 
A 

Highest level of detailed 
maintenance, for signature 
high visibility and most 
heavily used parks 

 Camas basic level of care PLUS 
 Annual plantings 
 Shrub and landscape beds, 
 Maintenance of special facilities, e.g. 

water spraygrounds 
 Additional urban forest management 
 Additional turf maintenance to offset 

impacts of heavy use 

N/A  Crown Park  
 Grass Valley Park 
 Heritage Park 
 Lacamas Lake Lodge 
 

 
B 

Enhanced level of care 
due to moderately high 
use.  

 Camas basic level of care PLUS 
 Shrub and landscape beds 
 Additional turf maintenance to offset 

impacts of use 
 

 Annual plantings  Dorothy Fox Park 
 Fallen Leaf Lake Park  
 Forest Home Park 
 Goot Park 
 Klickitat Park 
 Louis Bloch Park 
 Prune Hill Sports Park 

 
C 

Camas basic level of care: 
regular maintenance to 
preserve assets, ensure 
safety, and contribute to 
community livability. 

Standard Tasks 
 Mowing and trimming 
 Playground safety inspections  
 Restroom cleaning* 
 Trash removal 
 Paved surface maintenance 
 Parking lot maintenance 
 Lighting maintenance 
 Irrigation maintenance 
 Edging 
Preventive Tasks 
 Annual fertilization 
 Pruning 
 Structure evaluation 

*where present

 Landscape beds 
 Annual plantings 
 Water features 

 Benton Park 
 Camas-Washougal Skatepark 
 Oak Park 
 Washougal Greenway Boat 

Launch 
 

 
Undeveloped 

Sites reserved for future 
park use. May contain 
preexisting non-park uses. 

 Hazard mowing and tree maintenance to 
sustain the site and provide for public 
safety. 

 May require additional maintenance to 
support preexisting non-park use 

  Ash Creek Park 
 East Hillside Park 
 Lacamas Heights Park  
 Ostenson Canyon 
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Sports Fields 

Camas has a well-used and highly developed inventory of baseball, 
softball and soccer fields that is supplemented by less formal turf 
areas suitable for practice and casual play. Some of Camas’s fields 
receive extensive maintenance support from the partnering sports 
organizations such as the Little League. In some of the City’s park 
sites, such as Louis Bloch Park, sports fields and the supporting 
facilities are the primary developments on the site. In other parks, 
such as Crown Park, the grass field is simply one of a wide variety of 
amenities. As with general park maintenance, the current 
maintenance budget has strained the ability of Camas to do more 
than mowing and litter collection at sports fields. The continued 
heavy use of fields without additional maintenance resources has 
reduced the playable field time and the quality of some fields, 
particularly where there is not additional support from community 
organizations. 

 
To maintain access and equity of use across the 
sports fields in Camas, the City should take a 
more active role in scheduling field time. 
Recognizing the interrelated nature of City and 
School District sports fields, a coordinated field 
use meeting should be convened annually 
between the City, the School District and 
representatives of the community sports 
organizations to identify issues and coordinate 
the best utilization of the community’s 
inventory of sports fields. This meeting should 
include conversation about the maintenance 
needs and resources available from all parties.  
 

The cost of maintaining a particular field type can be estimated based 
on the type of use it will get, the design of the facility, and the 
underlying conditions of the site. Recognizing the large differences in 
upkeep of formal and informal fields, two levels of maintenance are 
recommended. These levels of maintenance can then have budgeted 
costs that will help to allocate the appropriate level of funding for 
these important facilities. Table 6.2 describes the two levels. 
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Table 6.2 
Sports Fields Maintenance Levels 

 
Field Type Maintenance Overview Existing Fields 

Proposed for this 
Maintenance 

Level 
Formal Formal sports fields are designed and 

built to a specification for one or a 
variety of specific uses. The 
maintenance of these fields should 
include all of the basic turf care 
practices as well as: 

 Higher frequency mowing 
 Over seeding 
 Intensive fertilization 
 Aeration 
 Rigorous weed control 
 Heavy irrigation 
 Priority repair of irrigation 
 Priority drainage fixes  
 Spot sod replacement 
 Chalking field lines 
 Infield repair 
 Priority maintenance of 

backstops, fencing, goals, etc. 

 Grass Valley 
Park 

 Dorothy Fox Park 
 Fallen Leaf Lake 

Park 
 Prune Hill Sports 

Park 
 Forest Home 

Park 
 Louis Bloch Park 

Informal Informal sports fields include a range 
of facilities, from open turf areas to 
casual baseball or soccer fields. These 
fields should be maintained to the turf 
standard described in the traditional 
park maintenance level they are 
assigned to. 

 Klickitat Park 
 Goot Park 
 Crown Park 
 Oak Park 
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Natural Open Space 

Natural open space areas have very different maintenance 
requirements from active use parks. For budgeting and goal setting 
purposes, each natural open space area should be assigned into one 
of three levels of maintenance. For each of these levels of 
maintenance, specific maintenance tasks should be assigned that will 
keep the area up to the standard described below in the maintenance 
overview. Since very limited maintenance occurs in these areas at the 
current time, assigning sites to these levels will result in increased 
maintenance at most sites. Table 6.3 describes the three levels. 

 
Table 6.3 

Natural Open Space Maintenance Levels 
 

Maintenance 
Level 

Maintenance Overview Example 

Level 1 Sites designated Level 1 are the most 
heavily used natural open space areas 
or those with the highest natural 
resource values. Level 1 sites receive 
more frequent trail maintenance and 
more forest and vegetation management 
than levels 2 and 3. Natural resource 
value should be maintained and 
improved, if feasible. The goal for Level 
1 sites is to eventually develop a specific 
management plan that provides site-
specific direction on topics such as weed 
control, forestry, revegetation, public use, 
and litter control. 
 
 
 

 Heritage 
Trail and 
Greenway 

 Lacamas 
Creek Park 

 Washougal 
River 
Greenway 

Level 2 Level 2 is most appropriate for 
moderately used sites or sites with good 
resource value. Sites designated Level 2 
should be managed, at minimum, to 
control invasive species. Trail 
maintenance and tasks that support 
public use are completed to the extent 
feasible within budget and volunteer 
limitations.  
 
 

 Ostenson 
Canyon 
Greenway 

Level 3 Sites designated Level 3 should be 
managed for hazard mitigation only, 
such as removal of a tree in danger of 
falling on a trail or onto neighboring 
property. This level of service is most 
appropriate for sites with lower use or 
with lower resource value. 

 Lacamas 
Creek Open 
Space 
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6.3 Additional Maintenance and Operations 

Recommendations 
1. Base capital decisions on the long-term costs and benefits of 

project options. During project planning and design, consider 

lifetime project costs – capital costs plus operating and 

maintenance costs – when making project decisions. 

Decisions made during the project design have significant 

impacts on the cost and level of effort required to maintain 

parks. Since capital project funding is more readily available 

than operations funding, project decisions should factor in the 

operating impacts as part of the decision-making. Camas has 

a highly skilled operations and maintenance staff who, if 

involved in the design process, could suggest operational 

savings opportunities. For example, spending additional 

money on soil preparation or synthetic turf up front can 

greatly reduce the lifetime maintenance and operations costs, 

and at the same time result in projects that support increased 

public use. Other design decisions, such as using path 

locations to separate turf from planting areas, adding 

concrete mow strips under fences, and using a consistent 

palette of materials and site furnishings, also have potential to 

reduce lifetime maintenance costs. Designing projects that use 

less energy or water also can reduce the long-term cost of a 

project.  

 

2. Target invasive plant species in Camas natural open spaces, 

parks and the interface between public and private property. 

Camas should identify and target the highest impact 

interventions to the invasive plant species, which are largely 

unchecked in Camas natural open spaces. In addition, the 

City should develop and implement a preventive weed and 

pest management program for its parks and natural open 

space areas, with noxious weeds the highest priority. 

Although devoting staff hours to weed prevention will result 

in less time available for routine maintenance, preventing 

weeds before they grow and keeping them from spreading 

will pay off in the long run, by improved park appearance 

and reduced weed removal efforts. If invasive weeds originate 

from private property and encroach onto the City-owned 

natural open space network, it will be the homeowner’s 

responsibility to remedy the problem or shoulder the burden 

of cost.  
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3. Monitor and manage forest heath in Camas. The City has a 

partial baseline tree inventory/forest health survey, initiated 

in 2006. Gaps in the understanding of city-wide forest health 

should be filled in with supplemental field work. 

Management of forest health should be considered a priority 

to maintain the natural look and feel of the community. The 

City’s survey of forest health should be refreshed at least every 

six years, in parallel to the park and open space plan update, 

to ensure that the City-owned natural open space network 

retains its resource value and thrives. 

 

4. Develop a detailed list of the assets at each site and evaluate 

asset condition annually. This task is important for the long-

term management of the Camas park system. By developing 

detailed inventories and rating the condition of the assets on a 

scale of one to three or one to four, the Parks Maintenance 

division will be able to plan its workload more effectively and 

budget for repairs and upgrades. The asset inventory can also 

be used in the City’s maintenance management plan, to assign 

maintenance frequency. The City’s Facilities Specialist could 

be responsible for evaluating the condition of park structures, 

such as picnic shelters, restrooms, and buildings. 

 

5. Keep Camas Cemetery as a self-contained budgetary unit. In 

2007 the City of Camas took over the operations of the Camas 

Cemetery. The cemetery had been an independent operation. 

While it provides an important service, the cemetery does not 

provide general public benefits. The cemetery should not be 

subsidized at the expense of the City’s parks, which do 

provide general public benefits. Revenues and expenditures 

for all maintenance time and materials should be accounted 

for separately from the maintenance of parks and other City 

facilities. While the same staff and equipment may maintain 

the cemetery and City parks and facilities, keeping accurate 

accounting is important to ensure that fees for the cemetery 

can be appropriately adjusted, and to ensure that the parks 

maintenance budget is not subsidizing the cemetery.  
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6. Continue with the current division of maintenance 

responsibility for trails. The City should continue with the 

policy that the City accepts maintenance responsibility for 

those trails that provide connections to key community 

resources and destinations. Other trails, primarily local trails 

that connect individual subdivisions to the larger network, or 

that are within parks owned by other agencies, should be 

maintained by other relevant groups. In Section 4 the existing 

and recommended trail system maps indicate this division.  

 

7. Staff Parks and Public Works departments to meet long-term 

maintenance needs of developed parks. With the park system 

reaching maturity, several additional skill sets will be needed 

to preserve and maintain the many diverse assets in the 

system. One such position has recently been created: Facilities 

Specialist. This position could be responsible for evaluating 

the condition of park structures (picnic shelters, restrooms, 

and buildings). A specialized staff position could also help to 

coordinate interns to monitor the condition of the City-

maintained trail system. 

 

8. Build the level of expertise needed to effectively care and 

manage natural resources. The specialized skills required for 

resource management could be further developed in an 

existing employee, a contractor could be hired or if necessary, 

a new position could be created.  

In any case, natural resource management responsibilities 

might include, but would not be limited to, oversight of forest 

and natural area maintenance, volunteer management, 

wildlife management, trails development and management, 

and potentially managing mitigation banking. An urban 

forester or arborist would also be helpful in managing the 

extensive woodlands within the open space network, shade 

and decorative trees planted in parks, and street trees such as 

the downtown canopy on 4th Avenue. 
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SECT ION 7: IMPLEMENTAT ION PLAN 

7.1  Plan Implementation 

The implementation plan sets project priorities 

for parks, trails, and open space improvements. 

It also presents funding options to design, build 

and maintain additions to the system. Table 7.1 

presents the complete list of park, recreation and 

open space projects based on the 

recommendations in the preceding chapters.  

 

    Table 7.1 
Complete Project List 

Facility 
Site 
# Action 

New 
Park/
Facility

Neighborhood Park Projects     

Proposed Neighborhood Park NP-1 
Acquisition, master planning, 
design and development 

Lacamas Heights Park NP-2 Continue ongoing maintenance 
Goot Park NP-3 Continue ongoing maintenance   

Oak Park NP-4 Continue ongoing maintenance   

Louis Bloch Park NP-5 
Upgrade outfield to artificial turf 
to maximize use of field.   

Crown Park NP-6 

Parking management plan, 
master planning, implementation 
of master plan; sustain 
functionality of the pool while 
proceeding with new community 
center   

Benton Park NP-7 
Conduct tree assessment and 
continue ongoing maintenance 

Forest Home Park NP-8 Upgrade to design standards   

Klickitat Park NP-9 Continue ongoing maintenance   

Ash Creek Park NP-10 
Master planning and 
development   

Proposed Neighborhood Park NP-11 
Acquisition, master planning, 
design and development 

Grass Valley Park NP-12 
Plan park expansion, perimeter 
walking path 

Dorothy Fox Park NP-13 Minor improvements   

Ostensen Canyon NP-14 
Development according to 
master plan, pedestrian bridge 
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Facility 
Site 
# Action 

New 
Park/
Facility

East Hillside Park NP-15 Ongoing park development 

Proposed Neighborhood Park NP-16 
Acquisition, master planning and 
development 

Proposed Neighborhood Park NP-17 
Acquisition, master planning and 
development 

Proposed Neighborhood Park NP-18 
Acquisition, master planning and 
development 

Proposed Neighborhood Park NP-19 
Acquisition, master planning and 
development 

Special Use Area Projects       

Heritage Park SU-1 Continue ongoing maintenance   

Lacamas Lake Lodge SU-2 Continue ongoing maintenance   

Fallen Leaf Lake Park SU-4 

New entrance road, trail and 
water access improvements. 
Picnic area trailhead facility   

Proposed Ione Street  
Sports Park SU-5 

Improve fields in cooperation 
with the School District, local 
sports organizations  

Camas-Washougal Skatepark SU-6 Minor improvements   
Washougal Greenway  
Boat Launch SU-7 

Improve access and add a 
restroom 

Proposed Community 
Recreation Center Site SU-8 

Community recreation center 
planning and development 

Camas Community Center SU-9 
Investments to stabilize indoor 
recreation opportunities   

Downtown Gathering Place SU-10 
Site identification, master 
planning and development 

Columbia Viewpoint/Trailhead SU-11 
Acquisition, master planning and 
development 

Prune Hill Sports Park SU-12 Field upgrades   

Camas Sports Field Complex SU-13 
Acquisition, master planning and 
development 

Trail Projects       

Leadbetter corridor T-22 Trail development   

Trailheads Misc Trailhead construction  

Trail Improvements Misc 
Annual trail improvements  
(6 years) 

Open Space Projects       

Open Space Misc 
Annual open space acquisition 
(6 years) 
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7.2  Project Priorities 
The following criteria are recommended for prioritizing projects in 

the forthcoming Capital Improvement Plan. Projects that meet one or 

more of the following criteria are the highest priorities: 

 Land acquisition: There are several areas of planned 

development in Camas, including north of Lacamas Lake, and 

towards the northern and western edges of the city. The 

acquisition of land is critical to providing for future park and 

recreation needs. 

 Preservation of natural open space, especially sites providing 

connections: Camas residents place a high value on protecting 

the community’s natural resources. Preserving open space 

through land acquisition, easements, and natural resource 

restoration is important to maintaining an Open Space 

Network with integrity. 

 Trail development and development of trail support facilities: 

Trail-related activities are some of the most popular forms of 

recreation in Camas, and trails also provide a means for 

residents to experience the city’s natural resources. 

Completing the trail network and developing trail support 

facilities will facilitate participation in these highly desired 

activities. 

 Development of new parks in underserved and developing 

areas: Camas has a well-developed park system. However, 

some areas of the city are underserved by parks and 

recreation facilities, and some residents perceive an 

imbalance in the level of services between older parks in 

established neighborhoods with new parks in new growth 

areas. Maintaining equity in the park system is a community 

priority, so that all residents have similar access to parks and 

facilities. 

 Development of indoor recreation space/aquatic facilities: 

Community members have expressed a need for indoor 

recreation space and aquatic facilities for many years, and 

needs assessment results have also indicated a need for these 

types of facilities.  

 Upgrading existing parks: Bringing existing parks up to 

current standards and providing additional facilities at 

existing sites will increase equity in park system and make 

efficient use of land.  
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7.3 Funding Sources 

The tables on the following pages present potential financing and 

funding sources for acquiring, developing, and maintaining parks, 

natural open space, trails, and other recreational areas. The sources 

are listed in no particular order. 

Table 7.2 
Potential Public and Government Financing Sources 

 
Source Description 

General Fund This is the City’s primary source for operating 
revenue. Most of this revenue comes from taxes 
levied on property and the sale of merchandise 
within the City’s boundary.  

 

Real Estate Excise 
Tax (REET) 

 

Real Estate Excise Tax (REET) is a tax levied on all 
real estate sales and is levied against the full value 
of the property. Camas is allowed under the statutes 
to levy 0.5% in addition to the State of Washington 
tax. These funds can only be used for projects 
identified in the Capital Facilities Plan Element of the 
City’s Comprehensive Plan. Camas has extensively 
used REET funds to fund park projects.  

Park Impact Fees Park Impact Fees are fees imposed on new 
development to pay for capital projects required to 
accommodate the impacts of development on the 
City’s infrastructure.  

General Obligation 
Bond 

These are voter-approved bonds paid off by an 
assessment placed on real property. The money may 
only be used for capital improvements. This property 
tax is levied for a specified period of time (usually 
15-20 years). Passage requires approval by 60%. 
Major disadvantages of this funding option are the 
voter approval requirement and the interest costs.  

Revenue Bonds These bonds are sold and paid for from the 
revenue produced from the operation of a facility. 
The City does not have any recreational facilities 
funded in this manner. However, this funding source 
would be especially applicable for development of a 
new indoor recreation center or sports field complex. 

Metropolitan Park 
District 

A special tax district, authorized under RCW 
35.61.210, with a board of park commissioners 
could take over part or all of park ownership and 
operations. This would be funded by a levy of up to 
$0.75/1000 of property value. 
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Source Description 

Donations The donation of labor, land, or cash by service 
agencies, private groups or individuals is a popular 
way to raise small amounts of money for specific 
projects. One common example is a service club, 
such as Kiwanis, Lions or Rotary, funding 
playground improvements.  

Exchange of 
Property 

If the City has an excess parcel of land with some 
development value, it could be traded for private 
land more suitable for park use.  

 

Joint Public/Private 
Partnership 

This concept has become increasingly popular for 
park and recreation agencies. The basic approach is 
for a public agency to enter into a working 
agreement with a private corporation to help fund, 
build, and/or operate a public facility. Generally, 
the three primary incentives a public agency can 
offer are free land to place a facility (usually a 
park or other parcel of public land), certain tax 
advantages, and access to the facility. While the 
public agency may have to give up certain 
responsibilities or control, it is one way of obtaining 
public facilities at a lower cost.  

Lifetime Estates This is an agreement between the City and a land 
owner, where the City acquires the property but 
gives the owner the right to live on the site after the 
property transfer. 

Certificates of 
Participation 

This is a lease-purchase approach where the City 
sells Certificates of Participation (COPs) to a lending 
institution. The City then pays the loan off from 
revenue produced by the facility or from its general 
operating budget. The lending institution holds title to 
the property until the COPs are repaid. This 
procedure does not require a vote of the public. 

Exactions Costs of necessary public improvements are passed 
onto the adjacent landowners through the 
development agreement process.  

 
 

The primary source of park and recreation grant funding in the State 

of Washington is the Washington State Recreation and Conservation 

Office (RCO). The RCO is responsible for administering a wide 

variety of public funds, and also provides technical assistance, policy 

development and prepares statewide plans on trails, boating facilities, 

habitat preservation, and off-road vehicles. There are some 

additional grants available through other programs. 
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Table 7.3 
Public/Government Grant Programs 

 
Source Description 

Boating Facilities 
Program 

This grant program is funded by boaters’ gasoline 
taxes and administered by the RCO. Projects eligible 
under this program include acquisition, development, 
planning, and renovation projects associated with 
launching ramps, transient moorage, and upland 
support facilities. Grants are distributed on an annual 
basis and require a minimum of 25 percent matching 
funds by a local agency. 

National 
Recreational Trail 
Program 

This program is funded from federal gasoline taxes 
attributed to recreation on non-gasoline tax-supported 
roads and administered by the RCO. Grants fund 
maintenance and rehabilitation of recreational trails 
that provide a “backcountry experience” and for 
safety and environmental protection programs. 20 
percent of the funding for a project must come from 
the application sponsor in the form of cash, bond, or 
an approved contribution of labor and or materials.  

Land and Water 
Conservation Fund 

This is a federal grant program that receives its 
money from offshore oil leases. The money is 
distributed through the National Park Service and is 
administered locally by the RCO. In the past, this was 
one of the major sources of grant money for local 
agencies. In the current proposed federal budget 
(2014), a small amount of money has been allocated 
to this program. The funds can be used for 
acquisition and development of outdoor facilities and 
require a 50% match.  

Nonhighway & 
Off-Road Vehicle 
Activities Program 

RCO-administered grants in this program are funded 
by off-road vehicle (ORV) gasoline tax and a small 
portion of ORV permits. Funds can be used for 
acquisition, development maintenance, and 
management of opportunities for ORVs, hikers, 
equestrians, bicyclists, and other users of non-highway 
roads.  

Washington 
Wildlife and 
Recreation 
Program 

This program is administered by the RCO. There are 
two accounts under this program: 1) Habitat 
Conservation; and 2) Outdoor Recreation. Projects 
eligible under this program include acquisition and 
development of parks, water access sites, trails, critical 
wildlife habitat, natural areas, and urban wildlife 
habitat. Applicants must provide a minimum of a 50 
percent non-RCO match. Local park projects have 
maximum requests of $300,000 for development and 
$500,000 for acquisition costs. There are no 
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Source Description 

maximum request levels in the following categories: 
urban wildlife habitat, trails, and water access. 

Youth Athletic Fund The Youth Athletic Fund is a grant program designed 
to provide funding for new, improved, and better 
maintained outdoor athletic facilities serving youth and 
communities. This program was established by State 
Statute (RCW 79A.25.800-830) as part of the State 
Referendum 48, which provided funding for the 
Seattle Seahawks Stadium. The program is 
administered by the RCO and applicants must provide 
matching funds of at least 50 percent.  

Conservation 
Futures Open 
Space Program 

A land acquisition program intended to preserve and 
enhance environmentally sensitive properties. Projects 
can be submitted by the County, Cities, and Towns 
for review by a citizen-based advisory committee. The 
Board of Clark County Commissioners makes final 
funding decisions based on the prioritization of this 
committee. The program is funded by a 6-1/4 cent 
per thousand dollar of property tax assessment in 
Clark County. This program has funded a series of 
natural open space acquisitions in Camas. 

Aquatic Land 
Enhancement 
Account 

This program is administered by the RCO and 
supports the purchase, improvement, or protection of 
and access to aquatic lands for public purposes. 
Grant applications are reviewed once every two years 
for this program. Applicants must provide a minimum 
of a 50 percent match. 

Community 
Development Block 
Grants (CDBG) 

These grants from the Federal Department of Housing 
and Urban Development are available for a wide 
variety of projects. Most are used for projects in 
lower income areas of the community because of 
funding rules. Grants can cover up to 100% of 
project costs. Since 1985, Clark County has 
administered over one million dollars annually through 
a competitive proposal process.  

U.S. Fish and 
Wildlife Service 
(USFW) 

USFW may provide technical assistance and 
administer funding for projects related to water quality 
improvement through debris and habitat/vegetation 
management, watershed management and stream 
bank erosion, and sediment deposition projects.  
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Other potential sources for implementation are included in Table 7.4. 

Table 7.4 
Other Potential Sources 

 
Source Description 

Partnerships The City could consider developing partnerships with 
other jurisdictions, agencies, or non-profit service 
providers to implement projects identified in the plan. 
Some potential partners include the YMCA, Boys and 
Girls Club, private sport groups, neighborhood 
organizations, Clark County, and the City of 
Washougal. 

Private Land Trusts Private land trusts, such as the Trust for Public Land, 
Inc. and the Nature Conservancy will acquire and 
hold land for eventual acquisition by a public agency. 

Private Grants and 
Foundations 

Private grants and foundations provide money for a 
wide range of projects, targeted to the foundation’s 
specific mission. A number of foundations do not 
provide grants to governments, and grants are difficult 
to find and equally difficult to secure because of the 
open competition.  

Shared Facilities In some situations other services provided in the City, 
or private utilities, may be able to share the cost of 
improvements that would benefit the park, recreation, 
and open space system. One example is utility 
corridors; in many cases, land used for water or 
power lines may make an excellent trail corridor. In 
this situation, the utility may pay to develop a service 
road that can also serve as a trail.  
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7.4 Proposed Short Term Financing Strategy 

Capital improvements to the Camas Park, Recreation, and Open 

Space system have been funded by a combination of funding sources. 

The strategy has been to create a mix of sources that allows the City 

to add capacity to serve growing residential areas, as well as to add 

important facilities when specific funding is available. The categories 

of funding sources recommended for this plan are:  

 General Fund. While the General Fund is not a major source 

for trail and open space capital improvements, the City does 

use some general funds for these projects.  

 Impact Fees. With economic recovery in progress, the speed of 

new development, particularly in the expanded city limits 

north of Lacamas Lake, will increase. Camas receives impact 

fees paid by new development for park, trail, and open space 

improvements that increase capacity in the system.  

 REET. The Real Estate Excise Tax (REET) is a major source of 

park, trail, and open space funding in Camas. The City has 

used REET funding strategically to match grants and complete 

larger projects.  

 Grants. This includes grants, primarily through the State of 

Washington’s Recreation and Conservation Office (RCO). 

 Capital Measure. The City of Camas will need to refer a bond 

or park district measure to the voters to raise additional 

capital resources to fund the acquisition and development of 

the largest projects (particularly the future community center 

and pool) recommended in this plan.  

 Other. This includes other sources of revenue, such as 

donations, costs paid by utility funds and partner 

organizations.  
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The projected amount for each category of funding, for the next six 

years, is outlined in Table 7.5. 

Table 7.5 
2014-2021 Proposed Financing Strategy 

 

Funding Source
Annualized  
Amount 

6-Year  
Total 

General Fund $25,000 $150,000 

Impact Fees $900,000 $5,400,000 

REET $400,000 $2,400,000 

Grants $1,000,000 $6,000,000 

Capital Measure $4,000,000 $24,000,000 

Other $108,300 $650,000 

Total $6,430,000 $38,600,000 

The majority of this financial projection is fairly conservative, using 

funding types and amounts that are similar to the actual 

expenditures of the last several years (for impact fees, REET and 

Grants). Impact fee income may cover a larger portion of the cost of 

improvements depending on the outcomes of a reevaluation of the 

fee to account for the large undeveloped area north of Lacamas Lake. 

The General Fund is assumed to contribute to the planning and 

management studies that will be an important (but small) part of the 

CIP projects. The largest line in the financing strategy table is a 

potential capital measure to fund the new community center and key 

major investments in existing park sites.  

7.5 Proposed Six-Year Capital Improvement 
Plan 

Applying the project priorities and the available funding to the 

complete project list creates a short list of projects that can be 

completed and funded in the next six year period. The proposed 

Capital Improvement Plan (CIP) for parks, recreation and open space 

should be used to prioritize projects into the City-wide CIP process. 

This will ensure that parks and recreation-related projects can be 

evaluated against other department projects and available resources 

during the City’s six-year budget process. 
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The six-year CIP for parks, recreation and open space is presented in 

Table 7.6 on page 7-12. In addition to an estimated planning level 

cost for each project, each applicable funding source has been 

indicated. Projects have not been assigned specific funding sources, 

recognizing the flexibility of funding that has served Camas well in 

the past.  

Park Development 

Three new neighborhood parks are included in the six-year CIP to 

serve residential areas in the west and central portions of Camas. The 

budget for development of Ash Creek and Ostensen Canyon Parks has 

been adjusted to reflect higher costs and a more complete build-out 

necessary before turning to developing new parks north of Lacamas 

Lake. The third park is a very small site, East Hillside Park (also know 

as Drewfs Farm), which is being developed with amenities 

specifically targeted for the adjacent residents. The development of a 

sports field complex (at the most practical site) will enhance the 

City’s capacity to support competitive sports.  

Park Upgrades 

Enhancements at several specific sites, Fallen Leaf Lake, Crown Park 

and Louis Bloch, as well as the replacement of aging facilities such as 

playgrounds, will increase the capacity of existing parks to meet the 

needs of current and future Camas residents. 

Park Land Acquisition 

Looking to the future, an allowance for land acquisition will be 

focused on the expansion of the system to the north of Lacamas Lake.  

Major Recreation Facilities 

The priority for indoor recreation facilities is to move forward with 

the community recreation center to replace the aging pool and 

community center. This will be a major undertaking that should be 

initiated as soon as possible to meet the community desire for access 

to aquatics in Camas. The time required to fund and complete the 

new recreation center will result in the need for some additional 

investment in the existing Camas Community Center and Crown 

Park pool.  
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Trail System Development 

The ongoing investment in trail linkages should continue over the 

next six year period with two focused efforts. The first is to convert 

the existing Leadbetter Road to complete a loop of Lacamas Lake. The 

second is to finish a continuous north to south connection across the 

city, possibly at trail T-1. 

Open Space Acquisition 

In addition to continuing to acquire (on an opportunity basis) land to 

fill in the Open Space Concept, the City should conduct an 

assessment of the natural resources within existing open space lands. 

This assessment will serve as a baseline for targeting maintenance to 

the highest value areas.  

Additional funding for the largest of these projects, as well as the 

ongoing maintenance and operation of the system, will likely require 

voter approval. To prepare for this, the City should begin a public 

information campaign to ensure that the community is well educated 

about the benefits of the parks, recreation and open space system and 

the planned improvements.  

 

 



 

 

 
 

Table 7.6 
Proposed Six-Year Capital Improvement Plan 
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Park Development                  

Ash Creek Park NP-10 $1,750,000 Master Plan and development of 
new park.        

Ostenson Canyon NP-14 $2,500,000 Develop according to site master 
plan        

East Hillside Park (Drewfs Farm) NP-15 $400,000 Ongoing development of new 
park.        

Proposed Sports Complex 
SU-5, 
SU-13, 
TBD 

$2,500,000
First phase of field and site 
improvements for a sports 
complex to serve the community. 

      

Park Development Subtotal   $7,150,000              

Park Upgrades                  

Fallen Leaf Lake Park 
SU-3, 
SU-4 $2,000,000

New entrance road, parking, 
primitive trail enhancement and 
hand boat launch. 

      

Crown Park NP-6 $150,000
Master plan for the site laying 
out a future after the end of 
the pool’s life. 

      

Louis Bloch Park NP-5 $500,000 Playing field enhancements       

Major Capital Improvements Various $450,000
6-Year total, increased from 
past assumptions to allow for 
increased size of the system. 

    
 

 

Park Upgrade Subtotal   $3,100,000              

Park Land Acquisition                  

Acquisition Allowance Various $4,500,000

6-Year total, assumes an 
acceleration of acquisition 
necessary to expand the system 
north of Lacamas Lake. 

      
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R
EE
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a
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M
ea
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O
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Major Recreation Facilities                  

Future Community Center SU-8 $24,000,000 Develop indoor community 
recreation and aquatics center.       

Camas Community Center SU-9 $500,000
Invest in existing facility to 
stabilize indoor recreation 
opportunities. 

      

Crown Park Pool NP-6 $300,000
Sustain functionality while 
proceeding with new community 
center 

      

Major Recreation Facilities Subtotal   
$24,800,000

             

Trail System Development                  

Retrofit Leadbetter Road for Trail Use T-3 $350,000
First phase of modifications to 
create a loop of Lacamas Lake 
using Leadbetter Road  

    
 

 

Complete North-South Trail Corridor  T-1 $400,000 Allowance for filling gaps 
connecting north to south.       

Trail and Trailhead Acquisition and 
Development Various $1,200,000

6-Year total, continuing the 
annual allowance for 
opportunity based acquisition. 

      

Trail System Development Subtotal   $1,950,000        
 

Open Space Acquisition                  

Open Space Acquisition Various $1,500,000
6-Year total, continuing the 
annual allowance for 
opportunity based acquisition. 

    
 

 

Open Space Network Resource Assessment Various $100,000

Inventory and develop 
management strategies for the 
Permanent Open Space 
Network. 

    
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Proposed Six-Year Capital Improvement Plan 

 

Project Name Site #
Est. Cost 
(2014 $) Details Im

p
a
ct
 

Fe
es

 

G
en

er
a
l 

Fu
n
d
 

G
ra

n
ts
/ 

M
is
c.
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Open Space Subtotal   $1,600,000        

Capital Improvement Plan Total  $38,600,000        
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7.6 Call to Action 

The City of Camas has remained committed to its parks, recreation 

and open space system. Following guidance of the 2007 Parks, 

Recreation and Open Space Comprehensive Plan, the City has made 

several accomplishments such as completion of the Lacamas Lake 

Lodge, additions to the trail system and acquisition of new open 

spaces. With adoption of this Plan, the City reconfirms its support for 

a high quality system, through a variety of new and improved places 

and opportunities for residents and visitors.  

The future system will require reinvestment into existing parks and 

recreation facilities in established neighborhoods. At the same time, 

the City should continue to plan for new recreation facilities such as 

the indoor recreation center and pool, and new and expanded sports 

fields. Planned growth north of Lacamas Lake will require a major 

expansion of the park system, through new and interconnected parks 

and trails. Building on the legacy of its existing system, new trails and 

trailheads will be needed that offer safe and efficient connections 

between parks and neighborhoods. The continued protection of 

natural areas and water resources should also be a focus, through the 

guidance of the open space concept and supporting goals and 

policies. 

During development of this Plan the community has expressed strong 

support for the future parks, recreation and open space system. With 

adequate resources and the continued dedication of City leadership, 

staff and community partners, Camas can continue to build and 

sustain these valued resources.  
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Mayor

RESOLUTION NO. II £fb
A RESOLUTION adopting the Water System Plan, including the

Water Use Efficiency Program Update and Water System Emergency
Response Plan found therein, subject to required revisions from the
Department of Health.

WHEREAS, the City has prepared an update to its Water System Plan, including the Water

Use Efficiency Program Update and Water System Emergency Response Plan found therein, as

required by State Law, and

WHEREAS, the City has submitted the updated Water System Plan, including the Water Use

Efficiency Program Update and Water System Emergency Response Plan found therein, to the

Department of Health for review, and

WHEREAS, the City has submitted additional materials to the Department ofHealth in

response to Department ofHealth comments, and

WHEREAS, the City Council conducted a public hearing on the Water System Plan,

including the Water Use Efficiency Program Update and Water System Emergency Response Plan

found therein, on June 7, 2010, and

WHEREAS, the Council desires to adopt the Water System Plan, including tbe Water Use

Efficiency Program Update and Water System Emergency Response Plan found therein, subject to

any revisions required by the Department ofHealth in response to its review of the additional material

submitted by the City,

NOW, THEREFORE, BE IT RESOLVED BY THE COUNCIL OF THE CITY OF CAMAS

as follows:

SECTION I

The City hereby adopts the Water System Plan, revised June 2010, including the Water Use

Efficiency Program Update and Water System Emergency Response Plan found therein, subject to

required revisions from the Washington State Department of Health.

ADOPTED BY THE COUNCIL AND APPROVED BY THE MAYOR AT A REGULAR

-::lIS1
MEETING thiycL day ofJune, 2010.

ATTEST;,.:"---t=---'~=-,--c'-_----J+-
(,

City Attorney



CITY OF CAMAS
616 Northeast Fourth Avenue

P.O. Box 1055
Camas, Washington 98607
http://www.ci.camas.wa.us

STAFF REpORT

PUBLIC HEARING

WATER SYSTEM PLAN

GENERAL SEWER AND WASTEWATER FACILITY PLAN (2007), (REVISED 11/2009)
GENERAL SEWER PLAN AMENDMENT (ApRIL 2010)

FILE #8 WS-672, WS-656
STAFF REpORT DATE: JUNE 2, 2010

PROPOSAL: Public Hearing in consideration of adoption of the Water System Plan,
General Sewer and Wastewater Facility Plan, and the General Sewer
Plan Amendment.

TO: Mayor and City Council

FROM: Staff

HEARING DATE: June7,2010

LOCATION: Citywide.

INFORMATION: These three plans are in three different stages ofreview from State
regulatory agencies.

• The Water System Plan has been through its first review with the
Washington State Department of Health (DOH). Submittal of
responsive information to DOH is imminent. This plan may be
adopted "subject to required revisions from DOH."

• The 2007 General Sewer Plan and Wastewater Facility Plan,
revised in November 2009, has been approved by the Washington
State Department of Ecology (DOE) and may be adopted without
contingency.

• The General Sewer Plan and Wastewater Facility Plan, last
revised in April 2010, is currently in its second review by DOE.
This plan may be adopted "subject to required revisions by DOE."



These plans provide the means for detennining future projects to include
in the Capital Facilities Plan (CFP). These projects are factored in the
calculations that FCSG and staffprovide as a means of recommending
system development charges and monthly rates.
Included in the Water System Plan are Water Use Efficiency Goals, which
must be established through a public process per WAC 246-290-830(4).
An Emergency Response Program is found in Appendix N. Staff
recommends that both the Water Efficiency Goals and the Emergency
Response Program be addressed in a resolution that would adopt the Water
System Plan.

Attached is a spreadsheet identifying City revisions and responses to DOH
regarding their review comments on the Water System Plan. Staff intends
to have the revised pages to this plan at the public hearing. The revisions
will create the document that will be known as the Water System Plan,
revised June 2010.

RECOMMENDATION: Staffrecommends that Council hold the public hearing; consider any
public testimony; and direct staff to prepare resolutions for adoption
on June 218t for the following:

1. The Water System Plan, revised June 2010, including
Water Efficiency Goals and the Emergency Response Plan,
subject to required revisions from the Washington State
Department ofHealth.

2. The 2007 General Sewer and Wastewater Facility Plan,
revised November 2009.

3. The General Sewer Plan Amendment, revised April 2010,
subject to required revisions from the Washington State
Department ofEcology.

Water and Sewer Plans and Amendment
StaffReport June 2, 2010 Page 2



MONDAY, JUNE 7.. 2010

I. CALL TO ORDER:

II. RO.LL CALL:
Roll call of Council members.

CITY OF CAMAS, WASHINGTON
CITY COUNCIL AGENDA

REGULAR MEETING

7:00 P.M.

III. CONSENT AGENDA:
a•.Approve minutes of the May 17,2010, Camas City Council meeting and the

work'session minutes ofMay 17,2010.
b. Approve claim checks as approved by the Finance Committee.
c. Authorize Mayor to sign an Antenna Lease Agreement with Verizon for the

antenna site at Prune Hill Sports Park. Mayor's signature will be withheld
until Verizon receives authorization through the City of Camas conditional
use process that is on-going.

d. Authorize the Mayor to sign a Professional Service A~reementwith Berger
ABAM for a Phase I Environmental Site Assessment (ESA) of the Fallen
Leaf Lake site.

e.Authorize Mayor to sign an Interlocal Agreement between the City of
Washougal and the City of Camas for mutual support ofprofessional staff in
the field ofprotective inspection services (Building Inspection).

f. Authorize Mayor to sign a ProfessionalSetvices Contract, related to the Osprey
Landing civil regulatory order, with Normandeau Associates, Inc. for an amount
not to exceed eight thousand, four hundred eighty-nine dollars($8,489.00).

..g. Authorize Pay Estimate #5 forWS..;664A Well #14 and Transmission Main to RC
Northwest, Inc., in the amount of one hundred fifty-two thousand, fifteen dollars
and four cents ($152,015.04).

h. Authorize Pay Estimate #2 on Project SS-540 2010 Maintenance &
Plantings for NW Parker Street & NWLake Road to Jones Landscape, Inc.
in the amount of six thousand, one hundred ninety-two dollars and zero
cents ($6,192.00).

i.Authorize Retainage Release for Project P-824 Fire"Station 41 Remodel to
Larry O'Collins, in the amount of fifteen thousand, five hundred seven
dollars and five cents ($15,507.05).

j.Authorize Pay Estimate #3 for WS-656 Wastewater Treatment Facilities
Improvements, Phase II, to McClure & Sons, Inc. in the amount of three
hundred seventy-eight thousand, eight hundred seventy eight dollars and
fifty-three cents ($378,878.53).

k. Authorize Pay Estimate #9 for P-820 Washougal River Trail to Tapani
Underground, Inc., in the amount of one hundred thirty-six thousand,
fourteen dollars and nine cents ($136,014.09).

I. Write-offambulance billings that are uncollectible for twenty-five thousand,
one dollar and twenty-nine 'Cents ($25,001.29).

NOTE: Any item on the consent agenda may be removed from the consent agenda for.general
discussion or action.



CITY OF CAMAS, WASHINGTON
COUNCIL AGENDA
MONDAY, JUNE 7, 2010
PAGE 2
7:00P.M.

IV. NON-AGENDA ITEMS:
a. Public.
b. Staff.
c. Council.

V. MAYOR:
a. Announcements.
b. Appointments.

VI. PUBLIC WORKS:
a. Public hearing to revise and extend the Comprehensive Six (6) Year Street Plan.
b. Public hearing-Water System Plan, General Sewer and Wastewater Facility

Plan, General Sewer Plan.

VII. COMMUNITY.DEVELOPMENT:
a. Public Hearing: 2010-2029 Capital Facilities Plan List.
b.Meeting to consider a 10% annexation petition filed by Joseph and Martha

LouAnne Wider (File No. Annex 10-02).

VIII. ADMINISTRATION:
a.·Resolution No. 1184 revising the job description and salary schedule for the

Community Development Director.
b. ResolutionNo. 1185 revising the job description and salary schedule for the

Public Works Director position.
c. ~Resolution No. 1186 creating a new position entitled ~'Public Works

Operations Supervisor", and establishing the salary range for the position.

IX. EXECUTIVE SESSION:
a. Real Property Acquisition
b. Litigation

x. ADJOURNMENT:

NOTE: Accommodation of need for disabled persons can be made upon request.
For more information, call 834-6864.



 

     Draft minutes pending Council’s 
approval on June 21, 2010.  

Regular Council Meeting - 7:00 p.m. 
June 7, 2010 
 
 
CALL TO ORDER: Mayor Paul Dennis presided. 

 
FLAG SALUTE: 

 
COUNCIL:  
 Present: Anderson, Chaney, Dietzman, Gerde, Higgins, Hogan, and 

Smith. 
 
 Excused:  
 
STAFF MEMBERS: Berquist, Bourquin, Carothers, Halverson, Knapp, and 

Levison. 
    
PRESS: None present. 

 
CONSENT AGENDA: 
It was moved by Council member Hogan, seconded by Council member Gerde to approve the 
Consent Agenda of May 17, 2010, City Council Meeting.  The motion carried unanimously. 

a. Approve minutes of the May 17, Camas City Council meeting and the work 
session minutes of May 17, 2010. 

b. Approve claim checks numbered 105868-105873 and 106174-106327 in the 
amount of one million, one hundred fifty-nine thousand, six hundred and 
fifteen dollars and seven cents ($1,159,615.07 as approved by the Finance 
Committee. 

c. Authorize Mayor to sign an Antenna Lease Agreement with Verizon for the 
antenna site at Prune Hill Sports Park.  Mayor’s signature will be withheld 
until Verizon receives authorization through the City of Camas conditional use 
process that is on-going. 

d. Authorize the Mayor to sign a Professional Service Agreement with Berger 
ABAM for a Phase I Environmental Site Assessment (ESA) of the Fallen Leaf 
Lake site. 

e. Authorize Mayor to sign an Interlocal Agreement between the City of 
Washougal and the City of Camas for mutual support of professional staff in 
the field of protective inspection services (Building Inspection). 

f. Authorize Mayor to sign a Professional Services Contract, related to the 
Osprey Landing civil regulatory order, with Normandeau Associates, Inc. for 
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an amount not to exceed eight thousand, four hundred eighty-nine dollars 
($8,489.00). 

g. Authorize Pay Estimate #5 for WS-664A Well #14 and Transmission Main to 
RC Northwest, Inc., in the amount of one hundred fifty-two thousand, fifteen 
dollars and four cents ($152,015.04). 

h. Authorize Pay Estimate #2 on Project SS-540 2010 Maintenance & Plantings 
for NW Parker Street & NW Lake Road to Jones Landscape, Inc. in the 
amount of six thousand, one hundred ninety-two dollars and zero cents 
($6,192.00). 

i. Authorize Retainage Release for Project P-824 Fire Station 41 Remodel to 
Larry O. Collins, in the amount of fifteen thousand, five hundred seven dollars 
and five cents ($15,507.05). 

j. Authorize Pay Estimate #3 for WS-656 Wastewater Treatment Facilities 
Improvements, Phase II, to McClure & Sons, Inc., in the amount of three 
hundred seventy-eight thousand, eight hundred seventy eight dollars and fifty-
three cents ($378,878.53). 

k. Authorize Pay Estimate #9 for P-820 Washougal River Trail to Tapani 
Underground, Inc., in the amount of one hundred thirty-six thousand, fourteen 
dollars and nine cents ($136,014.09). 

l. Write-off ambulance billings that are uncollectible for twenty-five thousand, 
one dollar and twenty-nine cents ($25,001.29). 

 
  NON-AGENDA ITEMS: 
Public: There were no comments.   

 
Mayor acknowledged Scout Troop 554’s attendance.  They are 
working toward their communications badge. 

  
Staff: There were no comments. 
 
Council: 

 
There were no comments. 
 

MAYOR:   
Appointments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Announcements: 

Mayor appointed Carla Foth Christian to the Board of Adjustment to 
fill the unexpired term of Al Steinmann ending December 31, 2010. 
 
It was moved by Gerde and seconded by Higgins to appoint Carla 
Foth Christian to fill the unexpired term of Al Steinmann ending 
December 31, 2010.  The motion carried unanimously. 
 
Mayor appointed Eric Levison as the new Public Works Director 
with the resulting three structural changes included. 
 
It was moved by Chaney and seconded by Smith to appoint Eric 
Levison to the Public Works Director position.  The motion carried 
unanimously. 
 
Mayor asked and Higgins responded that he will be attending the 
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retirement for Tanis Knight. 
  
PUBLIC WORKS: 
Public Hearing – to 
Revise and Extend the 
Comprehensive Six Year 
Street Plan: 

James Carothers, City Engineer, reviewed the proposed revisions and 
reason for the extension to the City of Camas Comprehensive Six 
Year Street Plan. 
 
Mayor asked and there were no questions. 
 
Mayor opened the public hearing at 7:06 p.m. 
 
There was no public testimony. 
 
Mayor closed the public hearing at 7:07 p.m. 
 
It was moved by Higgins and seconded by Smith to direct the city 
attorney to prepare a resolution for revising and extending the City 
of Camas Comprehensive Six Year Street Plan.  The motion carried 
unanimously. 
 

Public Hearing – Water 
System Facility Plan, 
General Sewer and 
Wastewater Facility 
Plan, General Sewer 
Plan, and General 
Sewer Plan Amendment:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
COMMUNITY 
DEVELOPMENT: 
Public Hearing – 2010-
2029 Capital Facilities 
Plan List: 
 

Carothers introduced Ken Alexander from Gray & Osborne, Inc., 
who introduced Mallory Taylor also of Gray & Osborne. 
Mr. Alexander gave a presentation including an overview of the 
plans, the history and purpose of the plans and what is being 
considered for approval. 
 
Alexander mentioned the inclusion of the Water Use Efficiency 
Program Update and Water System Emergency Response Plan 
within the Water System Plan. 
 
Mayor asked and there were no questions. 
 
Mayor opened and closed the public hearing at 7:33 p.m. as there 
was no public testimony. 
 
It was moved by Dietzman, seconded by Hogan to direct staff to 
prepare resolutions for adoption of the Water System Plan, the 
General Sewer and Wastewater Facility Plan and the General Sewer 
Plan and amendment for adoption.  The motion carried unanimously. 
   
 
 
Phil Bourquin, Community Development Director, explained that the 
Capital Facilities Plan List is synonymous with the Capital 
Improvements Plan discussed at prior meetings.  Bourquin clarified 
that the Comprehensive Six Year Street Plan, the Water System Plan, 
General Sewer and Wastewater Facility Plan, General Sewer Plan, 
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10% Annexation Petition 
(Wittler Property) 
Meeting: 

and General Sewer Plan Amendments were considered in the Capital 
Facility Plan and all are consistent with the Comprehensive Plan. 
 
Bourquin said staff’s recommendation is to open the hearing, take 
public comment and to prepare an ordinance for adoption.   
 
Questions were asked and clarifications were made. 
 
Mayor opened and closed the public hearing at 7:35 p.m. as there 
was no public testimony. 
 
It was moved by Gerde and seconded by Dietzman to direct the city 
attorney to prepare an ordinance for adoption of the 2010-2029 
Capital Facilities Plan List.  The motion carried unanimously. 
 
Bourquin stated that the 10% Annexation Petition was submitted by 
Joseph and Martha LouAnne Witler.  Bourquin explained that the 
purpose of the petition request is to annex the property located at 
2222 SE 283rd Ave.    
 
Staff’s recommendation is that Council accept the petition to include 
the subject property and modify the area to include all portions of the 
abutting right-of-way, to establish the zoning simultaneous with the 
annexation and to require assessment and taxation of all property at 
the same rate and at the same basis as the City of Camas as well as to 
assume the existing City indebtedness. 
 
Approval of this petition enables filing the 60% petition.   
 
Mayor asked and there were no questions. 
 
It was moved by Higgins seconded by Chaney to accept the 10% 
petition and modify the geographic area to include Clark County 
Parcel No. 123232000 and all portions of the SE 283rd right-of-way 
abutting said property, require and determine the appropriate zoning 
simultaneous with annexation and require assessment and taxation of 
all property at the same rate and at the same basis as within the City 
of Camas and to require the area to be annexed to assume the 
existing City indebtedness.  The motion carried unanimously. 
 

ADMINISTRATION:  
Resolution No. 1184 – 
Revising the Job 
Description and Salary 
Schedule for the 
Community 
Development Director: 

 
Lloyd Halverson, City Administrator, explained the purpose of 
Resolution No. 1184. 
 
Mayor asked and there were no questions. 
 
It was moved by Gerde, seconded by Smith that Resolution 
No. 1184 be read by title only.  The motion carried unanimously. 

 4 



 

 5 

 
It was moved by Gerde, seconded by Hogan that Resolution          
No. 1184 revising the job description and salary schedule for the 
Community Development Director be adopted.  The motion carried 
unanimously. 
 

Resolution No. 1185 – 
Revising Job Description 
and Salary Schedule for 
the Public Works 
Director: 
 
 
 
 
 
 
Resolution No. 1186 – 
Revising Job Description 
and Salary Schedule for 
the Public Works. 
Operations Supervisor: 

Lloyd Halverson explained the purpose of Resolution No. 1185. 
 
Mayor asked and there were no questions. 
 
It was moved by Higgins, seconded by Smith that Resolution        
No. 1185 be read by title only.  The motion carried unanimously. 
 
It was moved by Gerde, seconded by Anderson that Resolution        
No. 1185 revising the job description and salary schedule for the 
Public works Director be adopted.  The motion carried unanimously. 
 
Halverson explained the purpose of Resolution No. 1186. 
 
Mayor asked and there were no questions. 
 
It was moved by Higgins, seconded by Dietzman that Resolution    
No. 1186 be read by title only.  The motion carried unanimously. 
 
It was moved by Higgins, seconded by Dietzman that Resolution        
No. 1186 creating the position of Public Works Operations 
Supervisor, adopting a job description, and establishing a salary 
scale for the position be adopted.  The motion carried unanimously 
 

EXECUTIVE SESSION:    
Real Property 
Acquisition and 
Litigation: 

The meeting recessed at 7:43 p.m. for discussion regarding real 
property acquisition and litigation for an estimated 15 minutes with 
no further action anticipated. 

 
ADJOURNMENT: The meeting adjourned at 7:59 p.m. 

 
  
  

 
 
              

 Mayor    City Clerk 
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Mallory

Is this what you wanted as far as written confirmation from the Fire Marshall in regards to fire flow deficiencies?

»> Randy MillerS/28/2010 9:06 PM »>
Greetings 'Eric and Mike,

The water supply serving Camas and the utilization of this system for the fire departments prevention and
suppression needs has been a cooperative and successful effort with the water department to provide our
business community and citizens life safety and property protection through a reliable water service.

The water department has historically in large fire events made rapid adjustments in the water system to
increase pressure and or increase available water by utilizing the fleXibility and capabilities of the system to
meet our fire incident flow demands.

Many fires that occur throughout the year in Camas are successfully handled with our fire apparatus during
suppression activities at "Engine Idle" needing only to utilize the available hydrant pressure. In the rare areas
where water may have a significantly lower GPM it is being communicated to our suppression crews via the
hydrants painted black. Temporary deficiencies due to repairs or other issues are directly communicated to the
Fire Marshals offICe with a coordinated contingency plan put in place for water needs in potential fire incidents.

Significant cooperation and progressive thinking from the water department has occurred in helping the-fire
Marshal's offIce provide our citizens the capability to provide adequate water flow for the installation of Life
Safety Residential Fire Sprinklers. In the·one thousand plus.installations of Residential Fire Sprinklers in Camas
there have been a small percentage where the standard "3/4 full" meter was not adequate and a one inch
meter was necessary to meet the suppression systems design needs, overcoming friction loss and or
overcoming lower water pressure. Residential Fire 'Sprinkler Systems are also helping to decrease the use of
water in Camas since during a structure fire a sprinkler head operates at approx. 13 GPM to control and
extinguish most fires at the incipient stage compared to a fire·· hose flow at 150 to 250GPM or a 1000 -GPM
master stream -flow during a free burning stage. 'further water 'Savings occurs·through less incident site and
equipment clean-up and a significant reduction in environmental impacts occur through minimizing toxic water
run-off from the structure fire into our ground water. Significant and dramatic decreases in the use
of resources for replacement materials also occur through minimal water use occurring at the early stages of a
fire.

Forward thinking by the water department has also prOVided for a waiver in the increased water meter up­
size fee from a 3/4 full to a linch when required Jorthe'R-esidential Sprinkler, helping to keep these water
reducing fire sprinkler systems affordable to our citizens.

The limited areas in Camas where the water system has not yet been developed but houses are being approved
for construction, has the absence of hydrants mitigated through the effective use of an onsite tank and pump at
the residence, providing a minimum 10 minute fire flow to the life safety residential fire sprinkler system.

Coordinated communication between the Water Department and the-Fire Marshalls offlCe are in place to
minimize, but yet prOVide, adequate flushing for commercial fire sprinkler mains and newly constructed/installed
hydrants in order to meet the National Fire Protection Association (NFPA) requirements as well as prOViding for
accountability of water utilized to meet these standards.

I look forward to the continued cooperation and progressive thinking between the water department and the
-Fire Marshals offlCe·in the utilization of a reliable water source to serve and protect our Camas Community.

Regards

RM

file:/fC:\Documents and Settings\mtaylor\Local Settings\Temporary Internet Files\Content.... 6/9/2010
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Randy Miller
Fire Marshal
camas Fire Department

PH 360-834-6191
-Ext. 4531
FAX 360-834-8866
rmiller@ci.camas.wa.us

(OffICe Location)
camas City Hall
616 NE 4th Avenue
Suite III
camas WA 98607

"FIRE SPRINKLtRS SAVE LIVES"

Have You Tested Your Smoke Detectors Lately?

~
l'The purest form of Fire Suppression
is through Fire Prevention and this
aspect is the hardest to measure"

Confidentiality Notic€:
This e-mail message may contain-confidential and
privileged information. If you have received this message by mistake/
please notify us immediately by replying to this message or telephoning
us, and do not review/ disclose, copy, or distribute it. Thank you.

file://C:\Documents and Settings\mtaylor\Local Settings\Temporary Internet Files\Content.... 6/9/2010
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STATE OF WASHINGTON

DEPARTMENT OF HEALTH
SOUTHWEST DRINKING WATER REGIONAL OPERATIONS

PO Box 47823/ Olympia/ W'lshington 98504·7823
TOO Relay /../)00·833·6388

March 11,2010

Michael Stevens
Camas Municipal Watcr Sewer System
1620 Southeast 8'1' Avenue
Camas, Washington 98607

Subjcct: Camas Municipal Water Sewer System, lD #108002, Clark County; Water System
Plan, ODW Project #10-0101

Dear Michacl Stevens:

Thank you for providing the Water System Plan for thc Camas Municipal Water Sewer Systcm
(City) receivcd by thc Officc of Drinking Watcr (ODW) on January 7,2010.

The following comments need to bc addressed before ODW can approve the plan.

I. According to Table 4-20, it appears the City has insufficient storage capacity in the 343 and
542 pressure zones. By 2015, it appcars all pressure zones except 455 and 852 will bc
deficient. Please re-evaluate the capacitics aud clarify how the City will address any
deficiencies. Please indicate whether the City will restrict uew conuections in any area.

2. According to Table 4-13, it appears the City will have dcficient source capacity to serve all
pressure zones exceptior 542 (UGA) by 2015. Plcase re-evalnate the capacities and
clarify how the City will address any deficieucies. I'lease iudicate whether thc City will
restrict uew connections in any area.

3. 11 is difficult to identify the capacity limitations in each prcssure zonc and what steps thc City
is taking to address them. Please consider presenting the water system demands and
capaeWes in a graphical form. For example, you could creatc a graph ofdcmands vs.
capacity (in gpd) for cach ycar and for each pressurc zonc. Proposcd improvements could be
added as dashed lines on the capacity curvc beginning thc year the improvements arc likely
to be implemented.

4. ERU estimates based on average day demands arc only appropriate for evaluating annual
water rights and, sometimes, standby storage. To evaluate source capacity and eapacity­
related storage in ERUs, please use estimates based on maximum day demands.

CHAPTER 3

1. Page 3-3. Municipal water supplicrs must provide their service area policies and conditions
of service including how new service wiJl be provided per WAC 246-290·106 (4). Please
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provide a copy or discuss your current service area policies. This discussion should
clearly define how service would be provided, how the water system will process
applications, identify associated costs, and provide timeframes for water service. ln addition,
the water system should discuss such things as the appeal process for a service condition or
denial, whether only direct service is available or if you will consider remote service,
latecomer agreements and differences between service within or outside the urban growth
area (sec enclosed Fact Sheet Service Area Policies). Furthermore, you should discuss and
reference the Clark County Coordinated Water System Plan.

2. Page 3-3. "Proposed rules and guidelines relating to issues of plan consistency arc set for
final adoption in 2006". Please verify if this occurred.

3. Page 3-8. The City maintains two PRY intcrties with the City ofWashougaI. Pleasc
provide copies of any intertie agreements.

4. Page 3-16. The N used to caleulate PHD should be equal to the number ofERUs during peak
demands. In other words, N = Max Day Production / Max Day Demand per ERU. }'lease
revise the calculation.

5. On Page 3-17, the value of280 gpd is used to represent ADD. However, Page 3-23 indicates
the ADD value used to evaluate capacity should be 296 gpd. }'lease fix the discrepancy.

6. On Page 3- 17, the value of 647 gpd is used to represent MDD. The ADD assumption and the
equation result appear to be incorrect. Please fix the discrepancy.

CHAPTER 4

I. Page 4-18, Note 2. "At this time" appears to be an incomplete sentence. Please clarify the
intent.

2. Page 4-24. This section is written as a recommendation from the consultant and does not
reflect what has actually been adopted by the system. The City should indicate which
recommendations it plans to pursue by the time the flnal copy of the plan is approved.
Additionally, the WSP should indicate what the City plans to do. Please revise the wording
to document with certainty the description of what activities, both existing and future,
have been formally adopted by the system.

CHAPTERS

1. Figure 5-1. Please indicate if the flreflow deficiencies have been conununicated with the
fire department.

2. Figure 5-3. Please include·a figure of model results showing ZOOS PHD without
improvements or indicatc why it is not neccssary.

CHAPTER 6

I. "Unaccounted for water" docs not have a standardized definition. Please use the term
"authorized consumption" and "distribution system leakage" to comply with the Water
Use Efficieucy Rule.

2. Page 6-9. Establishing Water Usc Efficiency goals must be established thru a public proccss
(WAC 246-290-830 (4) (a)). Please provide documentation showing public process was
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followed by including the following: the date the notification was given, the date the
meeting was held, a description of the notification process used and a summary ofthe
meeting discussion.

3. Page 6-12. WAC 246-290-100 (4) (c» requires demand f(lrecasts to include 6 and 20 year
projections with and without water savings ii'om your WUE program. Please provide these
projeetions.

CHAPTER 7

1. The City recently identified which tasks shiH operators could perform at the Water Treatment
Plant. Please consider including that policy (and others like it) in the plan.

CHAPTERS

1. Please evaluate current and future water system deficiencies 'Iud identify which capital
improvement's projects will remedy them. Explain how.

MISCELLANEOUS DOCUMENTS

1. Local Government Consistency. Please prOVide signed and dated Loeal Governmeut
Consisteney Statements from Clark County and the City.

2. Prior to ODW Jlinal Approval ofthe WSI', an informational mceting of the water system
consumcrs must be held (WAC 246-290-100(S) (a». Please provide documentation
showing this meeting took place.

3. Prior to ODW Final Approval of the WSP, thc governing body or electcd board must approve
the WSP. Please submit doeumentation showing the WSP has been approved and
adopted by the governing board.

4. Please clarify if a copy of the WSP has becn sent to Clark County and adjacent water
systems per thc Coonlinated Water System Plan (CWSP) requirements.

APPENDIX D

1. Please provide a signed and dated Determination of Non-significance (DNS).

2. Please provide a signed and dated SEPA Checklist.

AI'I'END)X II

1. Coliform Monitoring Plan. Please include a rotation schedule for each sample station.

2. Three repeats it)r the Total Coliform Rule are rcquired: (a) Same site, (b) up-line, and (c)
down-line. Will sample stations be used or will taps located at service connections be used?
Repeat sites need to bc locatcd for cach samplc station. Please include information about
repeat sample locations if a routine sample station sample is unsatisfaetory.

3. Only Wcll1l5 (S06) has 4-log removal. Please be reminded that if a distribntion sample
collected for the Total Coliform Rule is unsatisfactory, all other wells need to be
sampled within 24-hours ofthe unsatisfactory coliform sample PRIOR to treatment.
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4. Please include the system ID uumber in the Coliform Monitoring Plan.

APPENDIXN

I. Appendix N is listed as Chapter 5. Please revise.

2. The Emergency Response Plan does not address how the City would respond to localized
emergency scenarios for waleI' outages including but not limited to major water main breaks,
reservoir failures, or GWR response after a coliform hit. Please provide information on
how the system would respond to such scenarios and return the system hack to normal
operations.

3. Remove or revise the sections that use the word "should" or "recommend" with text
that describes what the City has adopted for implementation. For Example, tables 5-5, 5­
6, 5-7, 5-9, and 5-10 lists "recommended" actions for emergency response scenarios.

4. Page N-9 states the emergency phone list is in Appendix G. This list seems to be missing.
Please clarify.

5. Page N-14, bottom paragraph. The City should contact the Depat1ment of Health, Office of
Drinking Water, Southwest Regional Operations at (360) 236-3030. Please revise.

6. Page N-20. Boil Water Notification. This paragraph states there is a suggested boil water
notification form sample presented in appendix K. This form is missing. Please provide
this form.

7. The City should develop contact lists for susceptible popUlations such as schools, hospitals,
elder cares, day cares, and f(lOd services. Communication and response strategies should be
developed to contact these populations in the event of a health advisory or water intelTuption.

8. Please provide signatures and dates shOWing the Emergency Response Plan has been
adopted.

APPENDIXI'

I. Please provide documentation showing the City has notified regulatory agencies, local
governments, and emergency incident responders (police and fire) ofthe location of
potential and known sources of ground water contamination within the wellhead
protection area boundaries (WAC 246-290-130 (3)).

2. Please provide documentation showing the City has notified all owner/operators of the
location of potential and known sources of ground water contamination within the
wellhead protection area boundaries (WAC 246-290-130 (3».

DEPARTMENT OF ECOLOGY

'T'he enclosed eopy of March 10, 2010, Ecology's comment letter idcntifies discrepancies with your
water rights. Please work with Ecology on these and any other issues identified in their commcnt
letter.

Please remember that ODW's approval of your WSP will not provide any guarantee and should not
be considered to provide any guarantee concerning legal use ofwaler or subsequent water rights
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decisions by Ecology. Depending on Ecology's future actions on your water rights, additional
planning or other submittals may be required.

Ecology has determined this WSP is "not inconsistent" with the adopted watershed plan Jor WR1A
28···· the Salmon/Washougal Watershed.

Please submit three copies of the revised WSP ou or before June 10,2010. 1n order to expcdite
the review of your revised submittal, please provide a summary on how these comments were
addrcssed in the revised WSP and whcre each response is located (page numbers, appcndices, etc.).

Regulations establishing a schedule of fees for review of planning, engineering, and construction
documents were adopted August 3, 2007, (WAC 246-290-990). An itemized invoice for $3,705 is
encloscd.

lfyou have any questions, please contact Darin Klein at (360) 236-3038 or Andy Anderson at (360)
236-3033.

Sincerely,

bJ~ 4--------:..-
Darin Klein
Office of Drinking, Regional Planner

Enclosures

cc: Russ Porler, Gray & Osborne 1ne.
Clark County Health
Clark County Planning
Amy Nielson, Ecology

Office of Drinking Water, Regional Engineer



STATE OF WASHINGTON
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March 10,2010

Michael Stevens
City of Camas Water System
1620 SE 8'" Ave.
Camas, WA 98607

Darin Klein
Depmtment of Health
Southwest Drinking Water Operations
PO Box 47823
Olympia, WA 98504-7823

Re: City of Camas Water System, ID #10800, Clark County; Water System Plan, ODW
Project #10-0101

Thank you for the opportunity to review the documents associated with the City of Camas Water
System. Consistent with the Memorandum of Understanding between the Depmtment of Health
and the Department of Eeology, 1reviewed the relevant portions of the proposed Water System
Plan (WSP) and offer the following comments,

City of Camas Water System and the Municipal Water Law

On June 1J, 2008, King County Superior Court issued a decision in Lummi Indian Nalion, el al.
v. Slale, in which sections ofthe Mnnicipal Water Law, RCW 90.03.015(3) and (4) were held to
be unconstitutional because they violated separation of powers under the State Constitution.
These particular subsections of tho Municipal Water Law defined municipal water suppliers and
municipal water supply purposes.

The King County Superior Court decision has been appealed by all involved parties to the State
Supreme Court, and it may be one or more years before final resolution of this unccltainty, The
State is urging the Supreme Court to reverse the King County Court's ruling and find that all
parts of the 2003 Municipal Water Law are constitutional. Meanwhile the King County deciskm
is the current law.

Water Right Self Assessment Table

The Water Rights Self Assessment (WRSA) tables found in Appendix C show the City holds 15
water rights authorizing a total instantaneous quantity of 14,045 gallons per minute and an annnal
quantity of 11 ,090 acre-feet per year for Municipal Supply purposes', However, since the
instantaneous quantities of Surface Water Certificate (SWC) numbers 7J 1 and 712 are not
available for usc during peak water use months, their quantities are not used in the instantaneous
total for planning purposes. Thus, the tables show a total instantaneous quantity of 12,475 gpm.
The information depicted in the WRSA tables is consistent with Ecology's records.

I All water rights are for "Municipal Supply Purposes" except for SWC 711, which is for "Domestic
Supply Purposes".



jliRSA table corrections

1. The priority date ofSWC 71 1 is listed in the WRSA as 9/05/90. The actual priority date of
this water right is 9/05/30.

2. Claim no. 121022 or G2-CVI-2PI59 should be listed as the first claim in the WRSA.
However, the WRSA has Claim no. 121023 or G2-CV 1-2P J60 listed twice.

3. The above errors should be amended on the "Existing Status", "6 Year Forecast", aud "20
Year Forecast" tables.

4. The WRSA Table 1 docs uot include a total instantaneous quautity used by the System.

Water Right Documents

The draft Plan does not contain copies of all the City's most current water right documents. The
final Plan should conlain these documents.

Current Use and Future Demand

Existing Rights and Con!m!illlligJl
Since WRSA Table 1 does not give a total instantaneous quantity, Table E-3 was used for review
purposes. The City currently withdraws a peak instantaneous quantity of 5,378 gpm, and annual
quantity of 3,460 afy. This is within limits authorized by water rights.

Future Demand
According to WRSA Table 2, the City anticipates water use in the 6 year planning period will
equal about 9,054 gpm and 6,639 afy, within limits authorized by water rights.

According to WRSA Table 3, the City anticipates water use in the 20 year planning period will
equal 14,174 gpm and 10,523 afj. This exceeds the authorized instantaneons quantity.

The City is aware ofthe need to secure additional water rights in order to meet future water
demands. Pending applications are currently on file with Ecology.

Vvatershed Plan

Ecology has determined this Water System Plan is "not inconsistent" with the adopted watershed
plan for WRIA 28 - the Salmon/Washougal Watershed.

Thank you for the opportunity to review this project. Please contact me at (360) 407-61 J6, or at
iJ1llY.JJielson@eey.wa.ggy if you have questions regardiug my reviewal' need additional
information.

Sincerely,

l~J~l~1
Water Resources Program
Southwest Regional Office

AN:th

ec: Andy Anderson, P.E., DOH .... ODW
Russell L. Porter, P.E., Gray &. Osborne, lnc.
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Executive Summary  
INTRODUCTION 
The City of Camas 2010 Water System Plan (Plan) provides a long-term planning 
strategy for the City’s water utility for the 6- and 20-year planning periods.  It has been 
prepared consistent with Department of Health requirements specified in Washington 
Administrative Code Chapter 246-290.  The Department of Health, who will review this 
plan, considers this Plan to represent a commitment by the City to follow-up and 
implement the Plan’s recommendations and capital improvements. 
 
The City’s water system currently consists of two surface water sources, one water 
treatment filtration plant, nine groundwater wells, seven storage reservoirs, nine booster 
stations, and approximately 130 miles of distribution and transmission piping.  The City’s 
Urban Growth Area (UGA) population has grown approximately 8 percent in the last 
5 years.   
 
The principal issues discussed in the Plan are as follows: 
 

• Improvements to transmission and distribution capacity to supply the 544 
and 455 Zone.  These pressure zones, including the North Urban Growth 
Area (NUGA), encompass the majority of the City’s projected growth in 
water consumption 

 
• Development of a conservation program to reduce distribution system 

leakage, reduce 6-year and 20-year water system source and water right 
needs, and delay improvements. 

 
• Financing for capital improvement program to meet projected growth and 

water system needs. 

WATER DEMAND FORECASTING 
Population projections suggest that the City’s Water Service Area will grow in population 
by approximately 141 percent over the next 20 years.  According to current land use 
and zoning, the City will reach buildout of its current UGA in 2038.  Table E-1 illustrates 
the water use projections analyzed in the Plan. 
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Table E-1  Water Service Area Demand Projections  

Year 
Total 
Population 

Total 
Residential 
and 
Commercial 
Demand 
(gpd) 

Total 
Industrial 
Demand 
(gpd) 

Total 
DSL(1) @ 
11% (gpd) 

Total 
ADD(2) 
(gpd) 

Total 
MDD(3) 
(gpd) 

Total 
PHD(4) 
(gpm) 

2008 16,700 2,371,400 1,267,559 449,759 4,088,718 8,995,180 11,244 
2009 17,135 2,433,178 1,364,874 469,422 4,267,475 9,388,444 11,736 
2010 17,581 2,496,566 1,462,189 489,284 4,448,039 9,785,686 12,232 
2011 18,817 2,659,001 1,559,503 521,388 4,739,892 10,427,763 13,035 
2012 20,064 2,823,130 1,656,818 553,701 5,033,649 11,074,028 13,843 
2013 21,324 2,988,997 1,754,133 586,230 5,329,359 11,724,590 14,656 
2014 22,596 3,156,648 1,851,447 618,978 5,627,074 12,379,562 15,474 
2015 23,881 3,326,130 1,948,762 651,953 5,926,845 13,039,059 16,299 
2016 25,180 3,497,490 2,046,076 685,160 6,228,726 13,703,197 17,129 
2017 26,492 3,670,776 2,143,391 718,605 6,532,772 14,372,098 17,965 
2018 27,817 3,846,039 2,240,706 752,294 6,839,039 15,045,887 18,807 
2019 29,158 4,023,331 2,338,020 786,234 7,147,586 15,724,689 19,656 
2020 30,512 4,202,705 2,435,335 820,432 7,458,472 16,408,637 20,511 
2021 31,882 4,384,214 2,532,650 854,893 7,771,757 17,097,865 21,372 
2022 33,267 4,567,914 2,629,964 889,625 8,087,504 17,792,508 22,241 
2023 34,668 4,753,863 2,727,279 924,635 8,405,777 18,492,710 23,116 
2024 36,086 4,942,118 2,824,594 959,931 8,726,643 19,198,614 23,998 
2025 37,520 5,132,741 2,830,000 984,159 8,946,900 19,683,180 24,604 
2026 38,193 5,228,397 2,830,000 995,982 9,054,379 19,919,633 24,900 
2027 38,885 5,326,545 2,830,000 1,008,112 9,164,657 20,162,246 25,203 
2028 39,594 5,427,250 2,830,000 1,020,559 9,277,809 20,411,179 25,514 
2029 40,321 5,530,578 2,830,000 1,033,330 9,393,908 20,666,597 25,833 
(1) DSL – Distribution System Leakage. 
(2) Average Daily Demand. 
(3) Maximum Daily Demand. 
(4) Peak Hour Demand. 

WATER RIGHTS 
Table E-2 summarizes the City’s future annual water rights analysis.  Table E-3 shows 
the analysis of future instantaneous water rights.  As the tables show, the City’s has 
adequate water rights to sustain growth through the planning period.   
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Table E-2  Analysis of Future Annual Water Rights 

Year/ 
Demand 

Total Annual 
Water Right 

(acre-ft) 
Annual Demand 

(acre-ft) 

Water Right 
Surplus (+) or 

Deficit (-) 
(acre-ft) 

2008 11,090 4,139 +6,951 
2015 11,090 6,639 +4,451 
2029 11,090 10,523 +567 

Table E-3  Instantaneous Water Right and Source Analysis 

 
Year 

 

Total 
Instantaneous 

Water Right 
(gpm) 

Maximum Day 
Demand 

(gpm) 

Source Capacity 
Surplus (+) or 

Deficit (-) (gpm) 
2008 12,475 5,378 +7,097 
2015 12,475 9,054 +3,421 
2029 12,475 14,174 -1,699 

WATER SUPPLY STRATEGY 
The City’s strategy to meet supply needs in the future consists of determining a plan for 
the surface water sources, improving transmission from the Washougal Wellfield to the 
upper zones, working with the City of Washougal to develop Stiegerwald regional 
sources consistent with the Watershed Plan, and developing redundant sources at 
Camas Meadows Wells. 

JONES AND BOULDER CREEK 
At the present time, the Jones and Boulder Creeks supply a maximum of 1,080 gpm to 
the City’s water system.  Based on an agreement between the City and the Department 
of Ecology, surface water sources are only used between November 1 and May 14.  
Prior to construction of the filtration plant, these sources were able to provide the entire 
1,570 gpm capacity.  At that time, the City did not have the head losses due to filtration, 
and these sources supplied the 343 Zone, rather than the higher head conditions of the 
455 Zone that these sources currently supply.  The capacity limitations are the 10-inch 
steel main between the creek intakes and the filter plant, and the capacity of the filter 
plant.  The capacity of the City’s pressure filter plant is 1,200 gpm, and the City’s 
combined water right for these two sources is 3.5 cfs, or 1,570 gpm.  Any increase in 
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supply from the surface water sources will require replacement of at least 4.5 miles of 
the 10-inch transmission main with 16-inch-diameter pipe, or additional pumping.   
 
The City is considering three long-term options for its surface water sources:   
 
1. Continue to use Jones and Boulder Creek at its current capacity and seasonal 

usage from November 1 through May 14.  This option is attractive because it 
avoids the capital costs associated with an upgrade of the filter plant and the 4.5 
miles of 10-inch steel transmission main.  This source is advantageous because 
it is one of the few sources that is not located at the Washougal Well Field, 
increasing the City’s source reliability.  This source also is fed by gravity directly 
into the 455 Zone, which means lower system pumping costs when compared 
with the City’s groundwater wells. 

 
2. Discontinue use of the surface water sources altogether and transfer all the water 

rights to existing groundwater sources and new groundwater sources.  The City 
could work out a water rights transfer with Ecology to develop new well sources 
closer to the City in exchange for the relinquishment of the Jones and Boulder 
Creek sources.  This would only be worthwhile to the City if it could obtain 
equivalent groundwater rights closer to the City. 

 
3. Construct a new treatment facility at a new location.  The treatment facility is 

nearing 50 years in age and is due for replacement of some of its major 
components.  Construction of a new treatment plant at a new location could allow 
the City to increase the capacity to the maximum instantaneous water right.  If 
the treatment plant were located upstream of its current location, a portion of the 
10-inch steel main could be abandoned, and the reduction in main length could 
provide additional capacity.  Further, if located properly, the new treatment plant 
could serve future growth in the NUGA.  A new treatment method would need to 
be selected and pumping facilities would more than likely be required for this 
option.   
 

A more in depth study will be done by the City in the next 6 years to determine the most 
cost effective and beneficial alternative. 

TRANSMISSION IMPROVEMENTS 
The City has a number of transmission mains that are vital to the daily operation of the 
City.  The City will determine if an upgrade of the existing 10-inch steel transmission 
main is appropriate once a long-term plan for the Jones and Boulder Creek sources has 
been identified.  

 
Transmission mains will need to be constructed with the Crown Road Booster Station 
to serve the 544 Zone.  Approximately 5,400 feet of 24-inch DI transmission main is 
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required from the discharge of the booster station to the intersection of SE 283rd 
Avenue and NE Nourse Road. 
 
Additionally, transmission mains must be constructed within the NUGA in the 544 Zone 
to connect the Gregg NUGA and the Green Mountain NUGA.  Approximately 
24,800 feet of 24-inch DI transmission main is required to directly connect these 
portions of the NUGA.  It is recommended that this improvement be made within the 
6-year planning period in order to meet maximum day demand projections within the 
544 Zone. 
 
If this improvement is not made, then growth in the 544 Zone will be limited by the 
Lacamas Booster Station.  In order to meet demands, the suction side transmission 
main to the Lacamas Booster Station must be upgraded to increase the capacity of the 
booster station.  While Lacamas Booster Station has source capacity as currently 
configured, suction side improvements will be required to serve NUGA growth if the 
transmission main around the north side of the lake is not installed.  Approximately 
5,000 feet of 20-inch DI transmission main must be replaced if the NUGA transmission 
main is not constructed.   
 
The remaining portions of the NUGA will be served by approximately 32,500 feet of 
16-inch DI transmission main.  These improvements are dependent on growth within the 
NUGA and are placed in the 20-year planning period. 

CAPITAL IMPROVEMENT PROGRAM AND FINANCING 
A summary of the City’s 6-year CIP is shown in Table E-4.  Projects in the 6-year 
planning period are an estimated $14,044,800.  
 
The financial analysis shows that increased rates and SDCs, plus adjustments for 
projected inflation should support the water utility and planned improvements through 
the end of 2015.  Depending upon the financing available for water system repairs and 
improvements, rates will be adjusted accordingly. 
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Table E-4  6-year Capital Improvement Project Summary 

No. Title Year City Project Cost(1) 

SR-1 Well 14 Development - Anderson Site  2010 $  1,650,000 
SR-2 Boulder Creek Fish Screen 2010 $       35,000 
C-1 Water Conservation Device Distribution Program 2010 $         5,000 
C-2 Leak Detection Study 2010 $         6,000 
C-3 Commercial/Industrial Water Audit Program 2010 $       25,000 
D-1 Pipeline Replacement 2010 $     150,000 
D-2 PRV Adjustments on NW 16th and NW McIntosh 2010 - 
D-3 12-inch DI main on NW 38th Avenue 2010 $     750,000 
D-1 Pipeline Replacement 2011 $     150,000 
D-4 UPH PRV adjustments and looping around NW Astor 2011 $     323,000 
D-5 Butler Site PRV, 8-inch 2011 $       89,000 
T-1 Forest Home Booster Station Site Acquisition 2011 $       50,000 
C-2 Leak Detection Study 2011 $         6,000 
C-3 Commercial/Industrial Water Audit Program 2011 $       25,000 
C-4 Residential Water Audit Program 2011 $       50,000 

SR-3 Treatment Plant Facility Plan 2012 $       60,000 
D-1 Pipeline Replacement 2012 $     150,000 
D-6 Couch Street Booster Pump Station 2012 $     120,000 
D-7 UPH looping from NW 16th to NW 12th Avenue 2012 $       78,000 
T-2 Forest Home Booster Station Upgrade 2012 $     464,800 
T-3 Forest Home Transmission Upgrade 2012 $     358,000 
T-4 Crown Road 24-inch Transmission Main 2012 $  1,508,000 
T-5 Crown Road Booster Station 2012 $     213,000 
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Table E-4  6-year Capital Improvement Project Summary (continued) 
 

No. Title Year City Project Cost(1) 

T-6 Portable Booster Pump 2012 $       15,000 
C-2 Leak Detection Study 2012 $         6,000 
C-3 Commercial/Industrial Water Audit Program 2012 $       25,000 
C-4 Residential Water Audit Program 2012 $       50,000 
D-1 Pipeline Replacement 2013 $     150,000 
T-7 NUGA 544 Zone - 24 inch Transmission Main 2013 $  2,300,000 
C-2 Leak Detection Study 2013 $         6,000 
C-4 Residential Water Audit Program 2013 $       50,000 
D-1 Pipeline Replacement 2014 $     150,000 
S-1 Lower Prune Hill Reservoir Evaluation 2014 $       80,000 
T-7 NUGA 544 Zone - 24 inch Transmission Main 2014 $  2,300,000 
C-2 Leak Detection Study 2014 $         6,000 

SR-4 Well 17 Feasibility Study - Camas Meadows Site 2015 $       50,000 
D-1 Pipeline Replacement 2015 $     150,000 
T-7 NUGA 544 Zone - 24 inch Transmission Main 2015 $  2,441,000 

6-Year Capital Improvement Total   $14,044,800(2) 

(1) CCI = 8,660.08 per ENR January 2010. 
(2) CIP totals only include portion City will fund.  Does not include NUGA (N) projects or developer (DE) projects.



  Chapter 1 – Introduction and Existing Water System 
  Page 1-1 

Chapter 1  
INTRODUCTION AND EXISTING WATER SYSTEM 

 
INTRODUCTION 
In accordance with Washington Administrative Code (WAC) 246-290-100 and the 
Washington State Department of Health (DOH), water system plans need to be updated 
every 6 years or more frequently, if necessary, to reflect the current conditions of the 
water system.  The City of Camas (City) water system facilities identification number is 
108002.  A copy of the City’s Water Facilities Inventory Form is provided in Appendix A.  
The DOH water system plan checklist, and DOH submittal form is provided in 
Appendix B.  The City last completed a Water System Plan (Plan) in 2002. 

PURPOSE 
The purpose of this Plan is to assist the City in developing long term planning strategies 
for the City’s water service area.  This Plan will also evaluate the development of the 
area north of Lacamas Lake, the North Urban Growth Area (NUGA).  The Plan 
evaluates the existing system and its ability to meet the anticipated State and Federal 
requirements for water source, quality, transmission, storage, and distribution across a 
20-year planning horizon in accordance with the Growth Management Act (GMA).  This 
Plan will evaluate the system capacity into the 6- and 20-year planning period, 2015 and 
2029, respectively.  This Plan will also analyze the strategic outlook for the system over 
the next 50 years.  Water system improvement projects have been developed to meet 
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the changing demands of regulatory impacts, population growth and development, and 
infrastructure repair and replacement.  The Plan also identifies the costs of the 
improvement projects and provides a financial plan for funding the projects. 

PLAN SUMMARY 
This Plan is presented in nine chapters.  The contents of these chapters are 
summarized below: 
 
• Chapter 1 provides an introduction, Plan summary, historical information about 

the water system, and a summary of existing facilities.  
• Chapter 2 provides an overview of the regulatory requirements regarding 

legislation, regulatory agencies, system design standards, and water quality 
standards.  

• Chapter 3 provides the basic planning data and water use projections used in 
developing the planning strategy for the next 20 years. 

• Chapter 4 provides an analysis of the City’s water quality, including Department 
of Health regulations, water treatment information, and recorded water quality 
information.  This chapter also analyzes the water system components and their 
ability to meet the projected demands on the system. 

• Chapter 5 provides the hydraulic analysis for the water system using H2O Map 
modeling software.  This chapter illustrates how the system responds to various 
modeling scenarios, including identifying available fire flows and system 
pressures.   

• Chapter 6 outlines the City’s water use efficiency program, including current 
conservation efforts, target water use reductions, and an investigation of the 
potential for water reuse as a component of the water use efficiency plan. 

• Chapter 7 provides a summary of the operation and maintenance (O&M) 
program.  This chapter summarizes water system management, system 
operations, emergency response planning, safety procedures, cross connection 
control, record keeping, and identifies O&M improvements. 

• Chapter 8 presents the capital improvements, needed to address requirements 
identified by the analyses provided in Chapters 4 through 7.   

• Chapter 9 presents the current financial status of the City, along with a 
discussion of funding for the identified capital improvement projects. 

HISTORY OF THE CITY 
The first known settler, David Parker, came to the City of Camas in 1845.  In 1883 the 
La Camas Colony Company of Portland purchased 2,600 acres encompassing 
Lacamas, Round, and Dead Lakes, the stream connecting them to the Columbia River, 
and constructed dams for water power for new flour and paper mills, and a sawmill and 
furniture factory in the area.  The City of Camas was incorporated in 1906.  A vicinity 
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map showing the City limits is provided as Figure 1-1.  Aerial photos were taken in 
2006.  

DEVELOPMENT OF THE WATER SYSTEM 
The City’s water system began operation in 1913 with the construction of the Jones 
Creek Intake and the Butler Reservoir.  The City drilled Wells 1 and 2 in 1936.  The City 
constructed the Chlorination Plant in 1952 and the Filter Plant in 1965, signifying the 
beginning of treatment of the City’s water.  Table 1-1 provides a timeline of events in the 
City’s water system history. 

Table 1-1  Water System Historical Timeline 

Date Event 
1845 Camas first settled 
1913 Jones Creek Intake constructed 
1913 0.6 MG Butler Reservoir, South Half 
1923 0.6 MG Butler Reservoir, North Half (1.2 MG total) 
1931 Boulder Creek Intake constructed 
1935 0.5 MG Lower Prune Hill Reservoir 
1936 Wells 1 and 2 constructed 
1945 Well 3 constructed 
1948 Butler Booster Station - 800 gpm 
1949 Forest Home Booster Station-450 gpm 

 
1952 

Chlorination Plant - injects chlorine into water from Jones Creek and Boulder Creek 
before it goes to the Filter Plant 

1959 Well 4 constructed 
1965 Filter Plant - 1,200 gpm - filters water from Jones Creek and Boulder Creek intakes 
1965 10th Street Booster Station 
1968 Well 5 constructed 
1969 Well 6 constructed 
1971 Well 7 constructed 
1971 1.5 MG Lower Prune Hill Reservoir 
1971 0.75 MG Upper Prune Hill Reservoir 
1971 Lower Prune Hill Booster Station - 500 gpm, 500 gpm, 750 gpm 
1977 Well 8 constructed 1,350 gpm 
1978 0.1 MG Gregg Reservoir 
1978 Old Gregg Booster Station - 500 gpm 
1988 SCADA System installed 
1993 2.0 MG Lacamas Reservoir 
1993 Lacamas Booster Station - 500 gpm, 500 gpm, 1,500 gpm 
1998 Forest Home Booster Station Upgrade – 1,000 gpm 
1999 Butler Booster Station Upgrade 
2000 Well No. 9 constructed – 650 gpm 
2001 Angelo Booster Station constructed – 3,000 gpm capacity 
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Table 1-1  Water System Historical Timeline (Continued) 

Date Event 
2001 Lower Prune Hill Booster Station Upgrade – 1,000 gpm replacement pump 
2002  Upper Prune Hill Reservoir (2.4 MG) and Booster Station (2,900 gpm capacity) 

constructed 
2002 New Gregg Zone Booster Station Constructed, 1,500 gpm 
2002 Lower Prune Hill Upgrade, 2,000 gpm 
2002 Jones and Boulder Creek intake metering 
2002 Chlorine and CT improvements 
2002 Well 1 & 2 abandoned 
2003 Well 3 decommissioned  
2003 Well 11, 1,200 gpm & 12 900 gpm constructed, Washougal Wellfield Chemical Feed 

Facility installed 
2004 Well 10 constructed – 900 gpm 
2007 Well 4 decommissioned 
2008 Well 13 constructed, 1,325 gpm 
2008 Washougal River 24-inch pipe crossing installed 
2008 Ostenson Canyon Pipeline installed 
2008 City and Department of Ecology sign agreement regarding use of surface water 

sources and increased water rights associated with groundwater. 
2009 Well 14 constructed – 1,000 gpm 
2009 Sodium hypochlorite disinfection system installed at Well 5 and 9 

ORGANIZATION 
The City’s water system is owned and operated by the City of Camas.  The City is 
governed by a mayor and seven council members, all of which are elected officials.  
The Public Works Director is appointed by the council and, as one of his duties, heads 
the City’s water department.  The water department is divided into two branches, 
engineering and operations.   

EXISTING WATER SYSTEM COMPONENTS 
The City owns and operates a water source, treatment, transmission, distribution, and 
storage system.  The system consists of 16 pressure zones ranging from a hydraulic 
grade of 852 feet in the Upper Prune Hill Zone to 343 feet in the downtown area in the 
Butler Zone.  The City currently operates nine groundwater wells, one surface water 
treatment plant, over 130 miles of pipe, seven reservoirs, eight booster stations, and 48 
PRV stations. 
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WATER RIGHTS 
The City currently has municipal water rights issued by the Washington State 
Department of Ecology (DOE) for two surface water sources and nine groundwater 
sources.  Additionally, the City holds groundwater permits to develop production wells at 
three new sites and to expand production from existing wells at their Lower Washougal 
River wellfield.  The combined water right on instantaneous quantity basis (Qi) from all 
of the City’s sources is 14,045 gallons per minute (gpm).  The annual withdrawal 
allocated to the City is 11,090 ac-ft/yr.   
 
A summary of the City’s water rights are presented below in Table 1-2.  Four of the 
wells listed in Table 1-2 are no longer in use:  Wells 1, 2, 3, and 4. Water rights from 
these wells have been transferred to other sources as indicated.  Copies of water rights 
are located in Appendix C. 

Table 1-2  Water Right Summary 

Source ID Number 
Priority 

Date 

Instantaneous 
Qi 

(gpm) 

Annual 
Qa 

(acre-ft/year) 
Claims

Well 1 G2-CV1-2P159 
121022 

06/11/74 900 320(1) 

Well 2 G2-CV1-2P160 
121023 

06/11/74 900 230(1) 

Well 10 Claims transferred from Wells 1 and 2(6) 

Well 12 Claims transferred from Wells 1 and 2(6) 

Certificates
Boulder Creek(7) S 712 

CS2-SWC 712 
08/22/23 1,120 (2.5 cfs) 977(2) (P) 

843 P (Instream Flow) 
Jones Creek(7) S 711 

CS2-SWC 711 
09/05/30 450 (1.0 cfs) 393(3) (P) 

337 P (Instream Flow) 
Well 3 G 85-A 07/21/45 1,200 118 (P) 
Well 4 G 4072-A 02/12/59 1,325 1,208 (P) 
Well 5 G 6636-A 03/22/68 600 920(4) (P) 

Well 6 G 6635-A 03/22/68 1,500 2,400(4) (P) 

Well 7 G2-00501 03/22/71 1,000 530(5) (P) 

Well 8 G2-24400 02/04/77 900 530(5) (P)  
Well 11 Water Right transferred from Well 3(5) 

Well 13 Water Right transferred from Well 4(5) 
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Table 1-2  Water Right Summary (Continued) 

Source ID Number 
Priority 

Date 

Instantaneous 
Qi 

(gpm) 

Annual 
Qa 

(acre-ft/year) 
Permits 

Well 9 G2-27384 08/13/86 650 210 (S)  
Expanded 
Wellfield Permit 

G2-30144 08/13/86 500 2,150 (P) 

Anderson Site G2-30145 08/13/86 1,000 880 (P) 
Parkers Landing G2-30146 08/13/86 1,000 880 (P) 
Treatment Plant 
Well 

G2-30147 08/13/86 1,000 880 (P) 

Total   14,045 11,090 (P) 
210 (S) 

(1) Claims are considered valid until proven otherwise through an adjudication process. 
(2) This source was formerly known as the Little Washougal River.  The certificate refers to an instantaneous quantity (Qi) 

and does not specify an annual withdrawal.  A DOE Report of Examination for Well No. 7 (G2-00501 C) summarizes 
existing water rights, including 1,820 ac-ft/yr for Boulder Creek (S 712), based on continuous withdrawal at the 
instantaneous right specified.   

(3) The certificate refers to an instantaneous quantity (Qi) and does not specify an annual withdrawal.  A DOE Report of 
Examination for Well No. 7 (G2-00501 C) summarizes existing water rights, including 730 ac-ft/yr. for Jones Creek (S 
711), based on continuous withdrawal at the instantaneous right specified. 

(4) The Permit and Report of Examination preceding this certificate limited water rights to “the total quantity withdrawn or 
diverted from all sources is not to exceed 3,300 ac-ft/yr.” 

(5) The Permit and Report of Examination preceding this certificate limited water rights to “the total quantity withdrawn or 
diverted from all sources is not to exceed 5,750 ac-ft/yr.” 

(6) Well 10, 11, and 12 were installed to replace Well 1, 2 and 3, which have failed due to collapsed well casings; see Pacific 
Groundwater Group report dated June 9, 2003.  Well 13 replaced Well 4 after Well 4 was determined to be groundwater 
under the influence of surface water; see Pacific Groundwater Group report dated August 14, 2006. 

(7) See Ecology agreement that limits withdrawal from May 15 through October 31. 
(P) Primary water right, additive to other rights. 
(S) Supplemental water right, not additive or considered when summing a cumulative total of all rights. 

 
The surface water diversions for Jones Creek and Boulder Creek (formerly known as 
the Little Washougal River) are situated in Section 3, Township 2 North, Range 4 East, 
W.M.  All of the wells, with the exception of Well 9, are located in Section 12, Township 
1 North, Range 3 East, W.M.  Well 9 is located in Section 4, Township 1 North, Range 3 
East.  The “place of use” specified by DOE on all certificates, permits, and claims is 
either “within the City limits of the City of Camas” or the “area served by the City of 
Camas.”  The purpose or “type of use” for certificates, permits, and claims is “municipal 
supply,” except for Certificate S 711 (Jones Creek), which specifies a purpose of 
“domestic supplies.”  
 
Ecology and the City reached an agreement that eliminates the surface water 
withdrawals between May 15 and October 31, in exchange for additional groundwater 
rights.  Diversions for the Boulder and Jones Creek sources are limited by the period of 
use agreed to between the City and Department of Ecology, and the rate of installed 
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capacity.  Based on continuous operation between October 31 and May 15 the City is 
able to divert 1,370 ac-ft/yr from these combined sources.  The remaining surface water 
rights (1,180 ac-ft/yr) have been placed in to a permanent seasonal trust through 
change applications CS2-SWC 712 and CS2-SWC 711. 
 
The City has also submitted two water right applications for new wells in the Lacamas 
Creek basin.  Application G2-30018 requests 350 gpm and 300 ac-ft/yr from a new well 
at Camas Fire Station 42.  Application G2-30019 requests 1,000 gpm and 1,200 ac-ft/yr 
from two wells that will be installed at the Camas Meadows golf course.  An additional 
application has been submitted for Stiegerwald rights in the 50-year planning period. 

EXISTING WATER SYSTEM FACILITIES 
The City’s water system facilities are discussed in the following sections with respect to 
storage, transmission and distribution, and SCADA and control.  The focus of these 
sections is to provide an overview of the City water system’s identifying equipment and 
infrastructure. 

SOURCE OF SUPPLY 
The City currently obtains its water from nine groundwater wells and two surface water 
sources.  Eight of the nine groundwater sources are located in the downtown area, in 
the Butler 343 Zone and Well 9 is located in the Lacamas 542 Zone.  The City also 
chlorinates and filters surface water from Boulder and Jones Creeks.  Well 14 is under 
construction and anticipated to be online in Spring 2010.  

BOULDER CREEK AND JONES CREEK  
Jones Creek has been providing the City of Camas with water since 1913.  The Boulder 
Creek source was added in 1931.  The intakes at Boulder and Jones Creeks consist of 
small settling basins and screens.  Raw water from the Boulder and Jones Creek 
intakes is transmitted approximately 3.4 and 3.9 miles, respectively, to the chlorination 
plant where the water is pre-chlorinated.  Water travels from the chlorination plant 
through over 6.5 miles of 10-inch steel pipe to the filter plant, where it receives further 
treatment.  The water then flows by gravity to either the Lower Prune Hill Zone or the 
Butler Zone, depending upon the level in the Lower Prune Hill Reservoirs.   
 
The City calls its groundwater sources only after demands cannot be met by production 
from the filter plant.  The surface water sources have lower operating expenses 
because they can provide flow to two pressure zones without pumping, and have low 
silica content, which makes these sources more desirable to light industrial customers 
and their water quality sensitive industrial processes.  However, these surface water 
sources are not available during peak water demand months. 
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The Jones and Boulder Creek sources historically had a combined capacity of 1,570 
gpm.  This capacity occurred prior to the installation of the filter plant, at which time the 
source discharged directly to the lower head conditions of the 343 Zone.  The higher 
discharge pressure of the 455 Zone and the losses through the filter plant have limited 
the capacity of these sources to 1,050 gpm.  An upgrade of the existing filter plant and 
to portions of the 6.5 miles of 10-inch transmission main are required to overcome the 
hydraulic limitations of the Jones and Boulder Creek sources. 
 
The chlorination plant is located at the intersection of NE 49th Street and NE 312th 
Avenue in Clark County.  The facility is a pre-chlorination facility that utilizes 
approximately 6.5 miles of 10-inch steel pipeline as contact time prior to treatment at the 
filter plant.  Chlorine levels are monitored at the filter plant, which are relayed to the 
City’s telemetry system.  Figure 1-2 shows the location of the City’s chlorination plant, 
and the headworks for Jones and Boulder Creek intakes. 
 
The City’s filter plant has a rated capacity of 1,200 gpm.  However, the total capacity of 
Jones and Boulder Creek is approximately 1,050 gpm under normal system operation, 
as described above.  Under the City’s new water rights, the surface water sources will 
be limited to 6.5 months seasonal usage to reduce the amount of water withdrawn from 
the streams during the warmest part of the year for fish stream flow augmentation.  
Aluminum sulfate coagulant, polymer, sodium fluoride, and sodium hydroxide are added 
at the filter plant.  The filter plant is a pressure filter plant and the influent pressure is 
130 psi, while the effluent pressure is a function of the head loss through the filter.  
Water to the system is delivered at approximately 120 psi.  This allows the plant to 
supply the Lower Prune Hill Reservoirs by gravity.  Once the Lower Prune Hill 
Reservoirs have reached capacity, a solenoid valve at the Butler Booster Station called 
the Butler Valve redirects flow from Lower Prune Hill to the Butler Reservoir.  

GROUNDWATER SOURCES 
The City currently operates nine groundwater wells.  Wells 7, 8, 10, 11, and 12 are 
located on SE 6th Avenue, in the eastern downtown area, and are referred to as the 
Washougal Wellfield.  Well 6 is located farther east along SE 6th Avenue near the 
Camas/Washougal border.  The well water is conveyed across the Washougal River via 
a 14-inch steel line under the river and a 24-inch ductile iron pipe on a bridge over the 
river.  The two pipes join and an 18-inch transmission line carries water from the 
Washougal Wellfield up toward the Angelo Booster Station.  Well 5 is located south of 
Well 6 on SE 8th Street.  All of these wells are located in the 343 Zone.  Well 9 was 
completed in August 2000 at a capacity of 650 gpm.  It is located in the 544 Zone on 
NW 38th Avenue near Parker Street.  Well 10 was completed in September 2004.  Well 
11 was completed in July 2003.  Well 12 was completed in October 2003.  Well 13 was 
completed in June 2008.  Table 1-3 lists the City’s groundwater sources and their 
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capacities.  Well 14 is under construction and scheduled for completion in Spring 2010, 
and will add source capacity to the 343 Zone. 

Table 1-3  Groundwater Sources 

 
Source Depth (feet) 

Rated 
Capacity 

(gpm) 
 

HP 
Casing 
(inch) 

Control 
Valve 

Auxiliary 
Power 

Well 5 71 500 75 8 3-inch No 
Well 6 85 1,450 150 16 6-inch No 
Well 7 84 950 100 14 3-inch No 
Well 8 87 1,350 150 14 4-inch  Yes 
Well 9 253 650 100 16 6-inch No 

Well 10 92 900 200 16 8-inch No 
Well 11 105 1,200 200 16 8-inch Yes 
Well 12 106 900 200 16 8-inch Yes 
Well 13 102 1,325 200 20 8-inch Yes 
Well 14 - 1,000 200 20 8-inch Yes 
Total Source Capacity 10,225 gpm 

 
The City is currently investigating additional groundwater sources to continue to 
anticipate future demands.  The City is continuing to pursue new sources of supply 
within its service area.  

WATER TREATMENT 
 
Surface Water 
The City’s surface water is chlorinated and filtered.  Chlorination of the surface water 
occurs at the City’s 12.5 percent liquid sodium hypochlorite plant, located several miles 
upstream of the filter plant.  The distance between the Chlorination Plant and the Filter 
Plant provides 2.5 hours of prefiltration contact time.  
 
The City operates two 750 gpm pressure filters (1,500 gpm total).  The filters provide 
layers of media that vary from course to fine and provide the physical filtration required.  
Dechlorination is used for the filter backwash and bypass.  The City also treats with 
sodium fluoride for dental benefits, alum and polymer for coagulation, and 25 percent 
caustic soda for pH adjustment at the filter plant.  A photo of the filtration plant is shown 
below in Figure 1-3.  
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Figure 1-3  Filtration Plant 
 

 
 
Groundwater 
Treatment of the City’s groundwater sources includes on-site chlorination, fluoridation, 
and caustic soda addition.  A single chemical feed facility provides treatment for Wells 
7, 8, 10, 11, and 12 due to their close proximity to one another.  The remaining wells 
each have individual treatment facilities at the well locations.  Fluoridation always occurs 
downstream of the well pump.  Flourisilic acid is used at Wells 7, 8, 10, 11, and 12.  
Sodium fluoride is used at Wells 5, 6, 9 and 13.  Caustic soda is added at each of the 
wells, with the exception of Well 9 due to natural pH, for corrosion control.  The existing 
treatment facilities for the City’s sources are shown in Table 1-4.  
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Table 1-4  Treatment Facilities 

 
Source 

 
Status 

 
Filtration

 
Chlorination 

 
Fluoridation 

Corrosion 
Control 

Boulder Creek Active Yes Yes Yes Caustic Soda 
Jones Creek Active Yes Yes Yes Caustic Soda 

Well 5 Active No Yes Yes Caustic Soda 
Well 6 Active No Yes Yes Caustic Soda 
Well 7 Active No Yes Yes Caustic Soda 
Well 8 Active No Yes Yes Caustic Soda 

Well 9(1) Active No Yes Yes N/A 
Well 10 Active No Yes Yes Caustic Soda 
Well 11 Active No Yes Yes Caustic Soda 
Well 12 Active No Yes Yes Caustic Soda 
Well 13 Active No Yes Yes Caustic Soda 
Well 14 Pre-Active No Yes Yes Caustic Soda 

(1) Well pH above treatment limit. 

Groundwater Under the Direct Influence of Surface Water 
The federal definition of ground water under the direct influence of surface water (GWI) 
is a groundwater source located near a surface water such that it has significant 
occurrence of contamination from pathogens such as Giardia lamblia which is not 
normally found in groundwater.  A GWI receives direct surface water recharge and is 
subject to rapid changes in water characteristics that correlate to surface water 
conditions.  Sources determined as GWI are required to achieve 99.9 percent removal 
of Giardia lamblia and viruses by filtration and disinfection.  
 
A hydraulic connection to nearby surface water is a potential GWI source.  In order to 
determine if a hydraulic connection exists, a water system may conduct a hyrdogeologic 
investigation or use the water quality monitoring (WQM) method (WQM).  The WQM 
method requires monitoring the groundwater and surface water source for 1 year for 
temperature and conductivity.  If a significant correlation is determined from statistical 
analysis of the data, then the source is determined to be hydraulically connected to 
surface water.  Less demanding requirements are required for hydraulically connected 
sources.  These include eliminating the surface water influence, developing an alternate 
source, meet criteria to remain unfiltered, or install filtration. 
 
A microscopic particulate analysis (MPA) is conducted in order to determine if a 
groundwater source is a GWI source.  The City has completed MPA testing on Wells 6, 
7, 10, 11, and 12 that indicate that these sources are hydraulically connected to surface 
water.  Therefore, these sources are required by DOH to achieve a CT of 6.  An 
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evaluation by Pacific Groundwater Group in 2006 states that Well 13 is not under the 
direct influence of surface water, but is hydraulically connected to surface water.   

STORAGE FACILITIES 
The City currently operates seven storage facilities with a combined total of 8.45 million 
gallons (MG).  A discussion of each storage facility is provided in the following sections.  
A summary of the storage facilities is provided in Table 1-5.  A map showing the 
location of the various water system facilities within the City is provided as Figure 1-4. 
 
In the following discussion, ‘normal operating conditions’ describes the system operation 
during non-peak, winter months.  During summer months, operations differ due to 
varied source operations, and higher water usage. 

Butler Reservoir 
The Butler Reservoir consists of two adjacent, partially buried concrete reservoirs.  The 
two reservoirs share a common wall, with the north half being constructed in 1913, and 
the south half being completed in 1923.  The reservoirs are covered and have a total 
storage capacity of 1.2 MG.  The base elevation of the reservoir is approximately 328 
feet and the overflow elevation is 343 feet.  The entire capacity of the Butler Reservoir is 
usable storage. 
 
Under normal operating conditions, the Butler Reservoir is supplied through 6,420 lineal 
feet of 12-inch cast iron transmission main.  This transmission main connects with the 
dedicated 18-inch transmission main from Wells 6, 7, 8, 10, 11, 12, and 13 at NE 22nd 
Ave. and NE Everett Street.     
 
The filter plant, which supplies the 455 Zone under normal conditions, can also supply 
the Butler Reservoir.  When the water level in the Lower Prune Hill Reservoirs come 
within one foot of the 455 foot overflow, a solenoid operated control valve, located at the 
filter plant, is activated via telemetry.  This valve, known as the Butler Valve, diverts the 
treated water to the Butler Reservoir and the 343 Zone.   

Lower Prune Hill Reservoir 
Storage in the Lower Prune Hill Zone is provided by two concrete ground level 
reservoirs with overflow elevations of 455 feet.  The first reservoir was constructed in 
1935 and has a total capacity of 0.5 MG.  A second, 1.5 MG reservoir was added to the 
same site in 1971.  The reservoirs are plumbed together to act as one reservoir, and 
both have a base elevation of approximately 432 feet. 
 
All of the storage in the Lower Prune Hill Reservoirs is usable, either via gravity to the 
455 Zone, or if pumped to the Upper Prune Hill Zone through the Lower Prune Hill 
Booster Station.  Under normal system operation, water from the filter plant supplies the 
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455 Zone and the reservoirs.  Once the Lower Prune Hill Reservoirs are full, flow from 
the filter plant is diverted to the 343 Zone.  The 455 Zone can also be supplied through 
pumping from the 343 Zone via the Forest Home, Butler, and Angelo Booster Stations.   
 
The Lower Prune Hill Reservoirs can also supply the 544 Zone through the Lacamas 
Booster Station. 

Upper Prune Hill Standpipe and Reservoir 
The Upper Prune Hill Standpipe and Reservoir, constructed in 1971 and 2001, 
respectively, currently provide all of the storage for the Upper Prune Hill Zones.  The 
standpipe has an overflow elevation of 852 feet, stands 100-feet tall, and has a total 
capacity of 0.75 MG.  The standpipe sets the hydraulic grade line for the pressure zone.  
 
The Upper Prune Hill Reservoir is below the HGL of the 852 zone and serves the zone 
by pumping through the Upper Prune Hill BPS to the UPH Standpipe.  It has an 
overflow elevation of 816 feet, stands 64-feet tall, and has a total capacity of 2.4 MG.  
The booster station has a total pumping capacity of 2,900 gpm.  Including the standpipe 
and reservoir, the 852 zone is supplied by the Lower Prune Hill BPS, 12-inch 
transmission line, and 16-inch Ostenson Canyon transmission line. 

Lacamas Reservoir 
The Lacamas Reservoir, constructed in 1993, has a total capacity of 2.0 MG.  It has a 
base elevation of approximately 504 feet, and an overflow elevation of 544 feet.  The 
Lacamas Reservoir is a ground level reservoir, with a base elevation high enough to 
make all of the storage available for use.  The Lacamas Reservoir is primarily supplied 
from the Lower Prune Hill Zone via the Lacamas Booster Station or from the newly 
constructed Well 9.  PRV stations from the Upper Prune Hill zone can also provide fire 
flow to the Lacamas Zone. 

Gregg Reservoir 
The Gregg Reservoir, a 100,000 gallon capacity steel standpipe, was constructed in 
1978.  It has a base elevation of approximately 472 feet, an overflow elevation of 542 
feet, and is the only storage facility for the Gregg Zone.  The Gregg Reservoir is 
supplied by the Gregg Booster Stations. 
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Table 1-5  Existing Storage Facilities 

Reservoir Butler 

Lower 
Prune 

Hill No. 1 

Lower 
Prune Hill 

No. 2 

Upper 
Prune Hill 

No. 1 

Upper 
Prune Hill 

No. 2 Gregg Lacamas 
Capacity 

(MG) 1.2 0.5 1.5 0.75 2.4 0.10 2.0 

Diameter 
(ft) 100x100 61 105 36 90 16 84 

Base 
Elevation (ft) 328 432 432 752 748 472 496 

Overflow 
Elevation (ft) 343 455 455 852 798 542 544 

Year 
Constructed 1913 1935 1971 1971 2002 1978 1993 

Construction 
Type Concrete Concrete Concrete Steel Steel Steel Steel 

Location 707 NE 
43rd Ave. 

600 NW 
18th Loop 

600 NW 
18th Loop 

2822 NW 
18th Ave. 

2822 NW 
18th Ave. 

1709 
SE 

270th Pl.

1520 NW 
41st Cir. 

TRANSMISSION AND DISTRIBUTION FACILITIES 
Transmission and distribution facilities allow the water supply to reach the City’s 
customers.  These facilities include transmission and distribution mains, booster pump 
stations and pressure reducing stations that allow water to flow between pressure 
zones, from one hydraulic grade to another.   

Water Mains 
Transmission mains are primarily used to convey water from one area of the system to 
another and may or may not provide water service to customers.  Distribution mains are 
generally classified as water pipes with diameters of 12 inches and smaller and maintain 
adequate pressures for serving the City’s customers.  Pipe materials within the City 
currently include the following: 

• Cast Iron (CI) Pipe 
• Polyvinyl chloride (PVC) Pipe  
• Ductile Iron (DI) Pipe 
• Steel (ST) Pipe 
• Galvanized Steel 
• Copper 
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Table 1-6 provides a list of pipe diameters, pipe materials and the total length of each 
within the water system. 

Table 1-6  2008 Pipe Diameter and Type 

(1) Current as of July 2007.  Obtained from Water System Hydraulic Model, GIS based. 

Pressure Zones 
The City has five main areas that serve as pressure zones in the system.  These are the 
343 Zone - Butler, the 455 Zone - Lower Prune Hill, the 852 Zone - Upper Prune Hill, 
the 544 Zone - Lacamas, and the 542 Zone - Gregg.  These areas are named after the 
reservoirs located within the area.  The City’s water system contains 16 pressure zones 
in all.  With the exception of the 852 Zone, each area is a single pressure zone, with a 
hydraulic grade controlled by the reservoir located in the zone.  The 852 Zone contains 
eight separate pressure zones located adjacent to the Upper Prune Hill Reservoir.  
These zones are set by PRVs and exist as a buffer between the high elevation of the 
852 Zone and the lower zones such as the 544 Zone and the 455 Zone.  Table 1-7 lists 
the City’s pressure zones and corresponding hydraulic grade control.  The location and 
size of the various pressure zones is shown in Figure 1-5.  A system schematic showing 
the transmission and distribution facilities and storage facilities is included as Figure 1-4.   

Diameter 

Ductile 
Iron (DI) 

(ft) 
Cast Iron 
(CI) (ft) 

Steel 
(ST) 
(ft) 

Polyvinyl 
Chloride 
(PVC) (ft) 

Unknown 
(ft) Total (ft) Percentage 

6-inch 73,775 69,470 20,259 0 16,982 180,486 25.8% 
8-inch 146,109 19,501 12,226 0 68,613 246,449 35.2% 

10-inch 4,221 0 10,563 0 29,857 44,641 6.4% 
12-inch 53,928 21,118 3,533 0 44,982 123,561 17.6% 
14-inch 4,371 0 9,343 0 75 9,418 1.3% 
16-inch 9,576 764 1,571 0 744 3,079 0.4% 
18-inch 44,068 77 181 0 41,414 85,739 12.2% 
20-inch 0 0 0 6,895 0 6,895 1.0% 
24-inch 4,322* 0 0 0 9,099 0 0.0% 
Total 336,046 110,930 57,675 6,895 211,766 700,268 100.0% 

Percentage 48.0% 15.8% 8.2% 1.0% 30.2% 100.0%  
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Table 1-7  Pressure Zones 

Pressure Zone Hydraulic Grade Control 
343 Butler Reservoir 
428 PRV(1)

455 Lower Prune Hill Reservoirs 
500 PRV(2)

542 Gregg Reservoir 
544 Lacamas Reservoir 
547 PRV(3)

650 PRV(3) 
656 PRV(3) 
680 PRV(3) 
687 PRV(3) 
697 PRV(3) 
711 PRV(3) 
760 PRV(3) 
800 PRV(3) 
852 Upper Prune Hill Reservoirs 

(1) Dependent on the Lower Prune Hill Reservoirs. 
(2) Dependent on the Lacamas Reservoir. 
(3) Dependent on the Upper Prune Hill Reservoirs. 

Pressure Reducing Stations 
In order to operate on the sixteen pressure zones, the City maintains numerous 
pressure reducing stations as shown in Table 1-8.  In most cases, there are two PRVs 
at each station.  The smaller valve operates to provide the average daily demand to the 
zone that it serves.  The larger valve, which is generally set five psi lower than the small 
valve, is primarily used for fire protection or large demand situations.  The City’s PRVs 
have pressure sustaining features, which are set to ensure that upstream pressures are 
maintained.  Pressure relief valves have been installed at newer station to prevent over 
pressurizing the zone being fed. 
 
The City has a contract with GC Systems to service the 68 PRVs located within the 
water system.  This contract allows GC Systems to perform general maintenance and 
ensure that the valves are operating correctly, both on an individual and system-wide 
level.  
 



FUTURE   SERVICE   AREA

WASHOUGAL
INTERTIE

CHLORINATION
PLANT

LACAMAS
RESERVOIR

2.0 MG

UPPER PRUNE HILL
RESERVOIR,

STANDPIPE  AND
BOOSTER STATION

BUTLER
BOOSTER
STATION

BUTLER
RESERVOIR

1.2 MG

FILTER
PLANT

GREGG
BOOSTER
STATION

LACAMAS
BOOSTER
STATION

GREGG
RESERVOIR

0.1 MG
ANGELO

BOOSTER
STATION

LOWER
PRUNE HILL

RESERVOIR  AND
BOOSTER STATION

FOREST HOME
BOOSTER

SCALE: 1 INCH = 1.5 MILES

SOURCE

FILTER PLANT NO.
WELL NO.  5

WELL NO.  6
WELL NO.  7

WELL NO.  8
WELL NO.  9

WELL NO. 10
WELL NO. 11

WELL NO. 12
WELL NO. 13

CAPACITY

1,100 GPM
500 GPM

1,450 GPM
950 GPM

1,350 GPM
650 GPM

1,000 GPM
1,000 GPM

1,200 GPM
1,325 GPM

*   STAND-BY PUMP

PUMP
NO. 1

NO. 2
NO. 1

NO. 1
NO. 2

NO. 3
NO. 1

NO. 2
NO. 3

NO. 4
NO. 1

NO. 2
NO. 3

NO. 1
NO. 2

NO. 3
NO. 4

NO. 1
NO. 2

NO. 3
NO. 4

CAPACITYPUMP
BUTLER

FOREST HOME

LOWER PRUNE HILL

GREGG**

LACAMAS

ANGELO

UPPER PRUNE HILL

PRESSURE ZONE
ELEVATIONS

CITY  OF  CAMAS

852

800

760

711

697

687

680

656

547

544

542

500

455

428

343

650

*

*

*

*

*

*

800 GPM
600 GPM

1,000 GPM
100 GPM

1,000 GPM
750 GPM

500 GPM
500 GPM

1,500 GPM
1,500 GPM

1,000 GPM
500 GPM

500 GPM
1,000 GPM

1,000 GPM
1,000 GPM

1,000 GPM
750 GPM

750 GPM
1,400 GPM

1,400 GPM

9

13

10

6

5

11
12

7
8

.75 MG

2.4 MG

0.5 MG 1.5 MG

WATER  SYSTEM  PLAN
FIGURE 1-5

3D PRESSURE ZONE SCHEMATIC



 
City of Camas Water System Plan 

Chapter 1 – Introduction and Existing Water System 
Page 1-17 

Table 1-8  Pressure Reducing Valves  
 

 
 
No 

 
 

Location 

 
Size 

(Inch) 

 
Downstream  

Zone 

 
Downstream Setting 

(psi) 

Upstream 
Static 

Pressure (psi) 
1 NW 22nd and Fargo 4 687 65 140 
2 NW McIntosh 6 697 45 120 
3 NW McIntosh 2 697 50 120 
4 NW Payne Rd. and 18th 8 544 Closed Closed 
5 NW Payne Rd. and 18th  4 544 Closed Closed 
6 NW 16th Ave. and Klickitat 10 697 30 105 
7 NW 16th Ave. and Klickitat 4 697 40 105 
8 NW Ivy and Fargo 4 623 50 85 
9 NW 23nd Ave. and Fargo St. 4 537 74 126 
10 NW 19th Ave. and Fargo St. 4 687 75 150 
11 NE 21st and Everett 8 343 55 back 40 110 
12 NE 19th and Everett 6 343 55 back 40 110 
13 NW 32nd Cir. 8 680 25 120 
14 NW 32nd Cir. 2 680 30 120 
15 NW Brady Rd. Deer Creek 8 517 25 105 
16 NW Brady Rd. Deer Creek 3 517 30 105 
17 NW Parker St. and Linear 8 518 30 135 
18 NW Astor and 36th 8 544 50 120 
19 NW Astor and 36th 2 544 65 120 
20 NW 43rd and Sierra 8 544 30 back 55 190 
21 SE 3rd and Whitney – Washougal Intertie 8 Washougal 

Water System 
Closed Closed 

22 SE 3rd and Whitney – Washougal Intertie 11/2 Washougal 
Water System 

Closed Closed 

23 NW Logan St. off NW 28th 6 760 45 90 
24 NW Logan St. off NW 28th 2 760 50 90 
25 NW 31st and NW Dahlia Dr.  6  Closed Closed 
26 NW 31st and NW Dahlia Dr. 2  Closed Closed 
27 NW 29th Ave. and NW Astor St. 2 800 58 90 
28 NW 29th Ave. and NW Astor St. 6 800 53 90 
29 NW Sierra Dr. and NW 38th Ave. 6 711 35 115 
30 NW Sierra Dr. and NE 38th Ave. 2 711 40 115 
31 Currawong Ct. and NW 40th Ave. 6 694 75 145 
32 Currawong Ct. and NW 40th Ave. 2 694 80 145 
33 NW 23rd Ave. and Icicle 8 685 58 130 
34 NW 23rd Ave. and Icicle 2 685 63 130 
35 NW Julia St. 8 544 Closed Closed 
36 NW Julia St. 2 544 Closed Closed 
37 SE Fern Ridge Dr. 2 499 40 110 
38 SE Fern Ridge Dr. 8 499 35 110 
39 NE Shepherd Road – Washougal Intertie 8 Washougal 

Water System 
Closed Closed 

40 NE Shepherd Road – Washougal Intertie 11/2 Washougal 
Water System 

Closed Closed 

41 NE 6th  and Hayes 4 343 80 94 
42 NE 6th  and Hayes 12 343 70 94 
43 SE 15th St. and Hayes – where? 6  Closed Closed 
44 SE 15th St. and Hayes – where? 2  Closed Closed 
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Table 1-8  Pressure Reducing Valves (Continued) 
 

 
 
No 

 
 

Location 

 
Size 

(Inch) 

 
Downstream  

Zone 

 
Downstream Setting 

(psi) 

Upstream 
Static 

Pressure (psi) 
45 East End Walden 2 423 32 84 
46 East End Walden 6 423 22 84 
47 West End Walden 11/2 423 72 118 
48 West End Walden 6 423 65 118 
49 NE 6th and Joy 6 343 64 back 74 92 
50 Goot Park 3 343 115 back 123 138 
51 Goot Park 10 343 110 back 123 138 
 Well Field East 4 343 Closed Closed 
 Well Field East 12 343 Closed Closed 

52 Lake Ridge Lower 2 543 48 98 
53 Lake Ridge Lower 6 543 43 98 
54 Lake Ridge Middle 2 680 63 91 
55 Lake Ridge Middle 6 680 58 91 
56 Lake Ridge Upper 2 727 68 123 
57 Lake Ridge Upper 6 727 63 123 
58 Spyglass (Upper PRV in View Ridge) 2 686 30 100 
59 Spyglass (Upper PRV in View Ridge) 6 686 25 100 
60 Spyglass (Lower PRV in View Ridge) 2 505 35 110 
61 Spyglass (Lower PRV in View Ridge) 6 505 40 110 
62 Drewf’s Farm Upper 2 691 50 63 
63 Drewf’s Farm Upper 6 691 45 63 
64 Drewf’s Farm Lower 2 669 50 130 
65 Drewf’s Farm Lower 6 669 45 130 
66 NW Ivy and Ostenson Canyon 2 677 65 140 
67 NW Ivy and Ostenson Canyon 6 677 60 140 
68 Vista Del Rio 2 355 63 150 

Booster Stations 
The City currently operates nine booster stations.  The Lower Prune Hill Booster Station 
is located at the Lower Prune Hill Reservoir site and pumps water from the 455 Zone to 
the 852 Zone.  This pump station contains three pumps at a total rated capacity of 
2,500 gpm, with the ability to add one additional pump.  This station has the capacity for 
one additional pump.  The Lower Prune Hill Booster Station is shown in Figure 1-6.  
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Figure 1-6  Lower Prune Hill Booster Station 
 

 
 
The Forest Home Booster Station, located at 418 NW 10th Avenue, pumps from 
downtown in the 343 Zone to the 455 Zone.  This station contains one pump at a rated 
capacity of 1,000 gpm.  Figure 1-7 below, shows the Forest Home Booster Station.  
 
Figure 1-7  Forest Home Booster Station 
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The Butler Booster Station is located at the Butler Reservoir site and also pumps from 
the 343 Zone to the 455 Zone.  This station contains two pumps at a rated capacity of 
700 gpm each, for a total rated capacity of 1,400 gpm.  This station has the capacity for 
one additional pump.  Figure 1-8 below, shows the Butler Booster Station.  
 
Figure 1-8  Butler Booster Station 
 

 
 
The Angelo Booster Station is located at Fallen Leaf Park and is the primary booster 
station that pumps from the 18-inch transmission main in the 343 Zone to serve the 455 
Zone; it also feeds the suction side of the Lacamas Booster Station.  This station 
contained four pumps at a rated capacity of 4,000 gpm.  The Angelo Booster Station is 
shown below in Figure 1-9.  
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Figure 1-9  Angelo Booster Station 
 

 
 
The Lacamas Booster Station, located at 4620 NW Sierra Street, pumps water from the 
455 Zone to the 544 Zone.  This station contains three pumps at a rated capacity of 
2,500 gpm.  Figure 1-10 below shows the Lacamas Booster Station.  
 
Figure 1-10  Lacamas Booster Station 
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The Old and New Gregg Booster Stations are also located at the Butler Reservoir site 
and pump water from the 455 Zone to the 542 Zone.  The Old Gregg Booster Station 
contains two pumps at a rated capacity of 500 gpm each.  The New Gregg Booster 
Station contains two pumps at a rated capacity of 1,500 gpm each.  Figure 1-11 below 
shows the Gregg Booster Station.  
 
Figure 1-11  Gregg Booster Station 
 

 
 
The ninth booster station, known as the 10th Avenue booster station, provides service 
pressures to only five connections located on the south east side of Prune Hill. 
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Table 1-9  Booster Stations 

Booster Pump 
Station 

No. of 
Pumps 

Rated 
Capacity 

(gpm) 

 
Year 

Constructed 

 
Location 

Butler 2 1,400 1948(1) Butler Reservoir Site 
Forest Home 1 1,000 1949(2) 418 NW 6th Ave. 

Old Gregg 2 1,000 1978 Butler Reservoir Site 
New Gregg 2 3,000 2003 Butler Reservoir Site 

Lower Prune Hill 3 2,500 1971(3) Lower Prune Hill Reservoir Site 
Lacamas 3 2,500 1993 4620 NW Sierra St. 
Angelo 4 4,000 2001 Fallen Leaf Park 

Upper Prune Hill 4 2,900 2002 Upper Prune Hill Reservoir Site 
(1) Pump replaced in 1998. 
(2) Upgraded in 1999. 
(3) Upgraded in 2002 and 2004. 
 
A schematic of the City’s existing water system is shown in Figure 1-12.  This figure is a 
simplified hydraulic representation of how supply is transferred between the various 
zones.  

INTERTIES 
The City currently has an emergency intertie agreement with the City of Washougal to 
the east and the City of Vancouver to the west.  A physical intertie does not exist with 
Vancouver, but the City has emergency access to two fire hydrants located at SE 1st 
and Friberg.  The City has two one-way PRV interties with Washougal, located on SE 
Shepherd Road and at the intersection of SE 3rd Street and Whitney Street.  These 
interties provide water from the City of Camas to the City of Washougal under low 
pressure conditions.  The City does not have any other intertie agreements at the 
present time. 

SCADA 
The City has a Supervisory Control and Data Acquisition (SCADA) system with master 
control located at the City Operations Center.  The system uses programmable control 
software, which can be controlled by a personal computer at the operations center, or 
from remote by a modem connected to a remote computer.  The system monitors 
reservoir levels, well status, well flow rate, booster pump flow rates, pump status, run 
time, power usage, and alarm conditions.  The system is able to record and display 
trending data for everything the City monitors.  Table 1-10 indicates all of the data 
acquisition and control features of the SCADA system.  The pump calls listed in Table 
1-10 are typical, but not necessarily current.  The City continually rotates well and 
booster pump calls to exercise the pumps and to evenly distribute wear on the pumps.    



 
City of Camas  Water System Plan 

Chapter 1 – Introduction and Existing Water System 
Page 1-24 

 

 

Table 1-10  SCADA System Control Setpoints 

Pump 
Capacity 

(gpm) Called By 

Winter Settings Summer Settings 
On 

Elevation 
(ft) 

Off 
Elevation 

(ft) 

On 
Elevation 

(ft) 

Off 
Elevation 

(ft) 
Well 5(1) 500 Butler Reservoir 17.0 18.0 18.5 20.0 
Well 6 1,450 Butler Reservoir     
Well 7 950 Butler Reservoir 12.8 13.2   
Well 8 1,350 Butler Reservoir 13.8 14.1   

Well 9 650 Lacamas 
Reservoir 36.0 40.0   

Well 10 900 Butler Reservoir 13.6 13.9   
Well 11 1,000 Butler Reservoir 13.4 13.7   
Well 12 1,000 Butler Reservoir 14.0 14.3   
Well 13 1,325 Butler Reservoir 8.5 9.0   

Old Gregg Booster 
Station 500 Gregg Reservoir 58.0 65.0 58.0 65.0 

New Gregg Booster 
Station 1,700 Gregg Reservoir 58.0 65.0 58.0 65.0 

Forest Home Booster 
Station 

 
1,000 Well 5 - - - - 

Butler Booster Station 

Pump  No. 1 800 Lower Prune Hill 
Reservoir 15.5 16.0 15.5 16.0 

Pump No. 2 600 Lower Prune Hill 
Reservoir 15.0 15.5 15.0 15.5 

Angelo Booster Station 

Lead Pump 1,000 Lower Prune Hill 
Reservoir 20.0 21.5 21.0 22.0 

Lag No. 1 1,000 Lower Prune Hill 
Reservoir 19.5 20.5 20.5 21.5 

Lag No. 2 1,000 Lower Prune Hill 
Reservoir 18.5 19.5 19.5 20.5 

Lag No. 3 1,000 Lower Prune Hill 
Reservoir 17.0 18.0 18.0 19.0 

Lower Prune Hill Booster Station 

Lead Pump 850 Upper Prune Hill 
Reservoir 56.0 95.0 58.0 95.0 

Lag No. 1 850 Upper Prune Hill 
Reservoir 54.0 94.0 56.0 95.0 

Lag No. 2 850 Upper Prune Hill 
Reservoir 52.0 93.0 54.0 95.0 

Upper Prune Hill Booster Station 

Lead Pump 730 Upper Prune Hill 
Standpipe 88.0 95.0 88.0 95.0 
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Table 1-10  SCADA System Control Setpoints (Continued) 

Pump 
Capacity 

(gpm) Called By 

Winter Settings Summer Settings 
On 

Elevation 
(ft) 

Off 
Elevation 

(ft) 

On 
Elevation 

(ft) 

Off 
Elevation 

(ft) 

Lag No. 1 730 Upper Prune Hill 
Standpipe 86.0 93.0 86.0 93.0 

Lag No. 2 1,200 Upper Prune Hill 
Standpipe 84.0 92.0 84.0 92.0 

Lag No. 3 1,200 Upper Prune Hill 
Standpipe 80.0 88.0 80.0 88.0 

Lacamas Booster Station 

Lead Pump 500 Lacamas 
Reservoir 40.0 44.0 42.0 44.0 

Lag No. 1 500 Lacamas 
Reservoir 36.0 41.0 40.0 42.0 

Lag No. 2 1,500 N/A Manual Manual   
Butler Valve(2) 
(Filter Plant) 

1,050 gpm 
(Typical) 

Lower Prune Hill 
Reservoirs 22.5 22.0 22.5 22.0 

N/A – Not Applicable 
(1) Wells 6, 8, 10, 11, 12, and 13 are rotated monthly as the lead well.  
(2) The Butler Valve is a solenoid activated valve that diverts filter plant flow from the 455 Zone to 

the 343 Zone, when the Lower Prune Hill Reservoirs are full. 
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Chapter 2  
REGULATORY REQUIREMENTS 
 

 

INTRODUCTION 
Water system planning is based on a careful analysis of a water utility’s responsibility to 
comply with applicable regulatory requirements while providing service to existing and 
future customers.  These regulatory requirements are the result of a number of state 
and federal laws.  These laws are monitored and enforced by a number of federal, state 
and local agencies. 

APPLICABLE LEGISLATION, REGULATIONS AND PERMITS 
In this section, the various state and federal legislation that may affect City operations 
are discussed, as well as other relevant permits, programs, and regulations. 

FEDERAL CLEAN WATER ACT 
The Federal Water Pollution Control Act is the principal law regulating the water quality 
of the nation’s waterways.  Although originally enacted in 1948, it was significantly 
revised in 1972 and 1977, when it was given the common title of the “Clean Water Act.”  
The Clean Water Act has been amended several times since 1977.  The 1987 
amendments replaced the Construction Grants program with the State Revolving Fund 
(SRF) which provides low-cost financing for a range of water quality infrastructure 
projects. 
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A Clean Water Act (CWA) Section 401 Water Quality Certification is required for any 
activity that may result in discharge to surface waters including excavation activities that 
occur in streams, wetlands, or other Waters of the United States.  In Washington State, 
CWA Section 401 responsibility has been assumed by the Department of Ecology, and 
is required for projects with CWA Section 404 Permits. 
 
Section 404 of the Clean Water Act regulates discharges of fill or dredged materials in 
wetlands, including any related draining, flooding and excavation.  Pipeline and pump 
station projects in wetlands will require a Section 404 permit, in addition to any related 
local permits.  CWA Section 404 Permits require Endangered Species Act (ESA) 
Section 7 consultation with the US Fish and Wildlife Service and the National Marine 
Fisheries Service as a result of recent listings of salmonids.  Biological Assessments, 
Biological Opinions and their review have significantly lengthened the time required for 
issuance of CWA Section 404 Permits. 

SAFE DRINKING WATER ACT 
The Federal Safe Drinking Water Act (SDWA) was passed in 1974 and amended in 
1986 and 1996.  The Washington State Department of Health (DOH) adopted the 
federal standards under WAC 246-290, which became effective April 27, 2003.  All 
public water systems as defined by the Environmental Protection Agency (EPA) are 
affected by the SDWA.  A public water system is defined as one that serves piped water 
to at least 25 people, or 15 connections for at least 60 days per year.  The SDWA 
contains regulations regarding water quality, sampling, treatment, and public notification 
requirements that are applicable to the City.  

ENDANGERED SPECIES ACT 
The Table 2-1 lists the Evolutionarily Significant Units (ESUs) of salmonid species 
present in the Camas area listed, or proposed for listing, under the authority of the 
Endangered Species Act: 
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Table 2-1  Relevant ESA Listings 

Columbia River Species (ESU) Status  Habitat 
Columbia River Bull trout Listed Threatened – 

6-10-98 
Critical Habitat – 

9-25-05 
Lower Columbia River Steelhead Listed Threatened – 

1-5-06 
Critical Habitat – 

9-2-05 
Lower Columbia River Chinook Listed Threatened – 

6-28-05 
Critical Habitat – 

9-2-05 
Columbia River Chum Listed Threatened – 

6-28-05 
Critical Habitat – 

9-2-05 
Columbia River Cutthroat Trout De-listed –  

4-5-99 
Not Applicable 

Lower Columbia River Coho Listed Threatened – 
6-28-05 

Critical Habitat – 
Under 

Development 
Green Sturgeon Listed Threatened - 

2007 
Critical Habitat – 

Under 
Development 

 
The purpose of the 1972 ESA is to “provide a means whereby the ecosystems upon 
which endangered species and threatened species depend may be conserved....”  In 
pursuit of this goal, the ESA authorizes USFWS and NMFS to list species as 
endangered or threatened, and to identify and protect the critical habitat of listed 
species.  USFWS has jurisdiction over terrestrial and freshwater plants and animals 
such as bull trout and cutthroat trout, while NMFS is responsible for protection of marine 
species including anadromous salmon.  Under the ESA, endangered status is conferred 
upon “any species that is in danger of extinction throughout all or a significant portion of 
its range…,” while threatened status is conferred upon “any species which is likely to 
become an endangered species within the foreseeable future throughout all or a 
significant portion of its range.”  The ESA defines critical habitat as the “geographical 
area containing physical and biological features essential to the conservation of the 
species.” 
 
Once a species is listed as endangered or threatened, the ESA makes it illegal for the 
government or individuals to “take” a listed species.  “Take” has been interpreted by the 
federal courts to include “significant modification or degradation of critical habitat” that 
impairs essential behavior patterns.  For species listed as endangered, the blanket 
prohibitions against “take” are immediate.  However, threatened species may be 
protected through a more flexible Section 4(d) rule describing specific activities that are 
likely to result in a “take.”  
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RECLAIMED WATER STANDARDS 
The standards for the use of reclaimed water are outlined in the Revised Code of 
Washington (RCW) Section 90.46 and in a separate document published by the 
Washington State Departments of Health and Ecology entitled “Water Reclamation and 
Reuse Standards.”  Reclaimed water is the effluent derived in any part from wastewater 
from a wastewater treatment system that has been adequately and reliably treated, 
such that it is no longer considered wastewater and is suitable for a beneficial use or a 
controlled use that would not otherwise occur.  The legislature has declared that “the 
utilization of reclaimed water by local communities for domestic, agricultural, industrial, 
recreational, and fish and wildlife habitat creation and enhancement purposes (including 
wetland enhancement) will contribute to the peace, health, safety, and welfare of the 
people of the State of Washington.” 

NATIONAL ENVIRONMENTAL POLICY ACT 
The National Environmental Policy Act was established in 1969 and requires federal 
agencies to conduct environmental review or assessments of projects to determine 
environmental impacts on all projects requiring federal permits or funding.  If the project 
is determined to be environmentally insignificant a Finding of No Significant Impact 
(FONSI) is issued, otherwise an Environmental Impact Statement (EIS) is required.  City 
activities requiring CWA Section 404 permits fall under the jurisdiction of NEPA. 
 
The National Historic Preservation Act regulates federal activities with the potential to 
impact materials of historic, cultural or archaeological significance under Section 106, 
which requires consultation with affected Native American Tribes and the Washington 
State Department of Archaeology and Historic Preservation.  Documentation of this 
consultation is included in National Environmental Policy Act (NEPA) Environmental 
Reports and Assessments.  Recent decisions by the US Army Corps of Engineers 
require an independent NHPA Section 106 consultation process for projects permitted 
by the Corps, which can result in significant delays to project implementation.  
 
The State of Washington regulates state funded projects with the potential to impact 
materials of historic, cultural or archaeological significance under Governor’s Executive 
Order 05-05, which requires consultation with the Department of Archaeology and 
Historic Preservation and affected Tribes similar to the NHPA Section 106 process. 

STATE ENVIRONMENTAL POLICY ACT 
The State Environmental Policy Act (SEPA) ensures that environmental issues are 
taken into consideration during the planning process for Non-Federal projects.  An 
Environmental Impact Statement (EIS) is required if a project will have a significant 
adverse environmental impact.  The EIS looks at potential environmental problems that 
would be caused by the project, ways the project could be changed to minimize the 
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impact, and mitigation options.  The City is currently pursuing alternate sources of 
supply, which may require an EIS depending on the type of projects that are involved.  
Most projects including water right applications and transfers, typically do not require an 
EIS.  A SEPA checklist is prepared and a Determination of Non-significance is issued 
instead.  This Plan will fall under the SEPA Checklist Non-Project Action requirement.  
The water system projects listed in the capital improvement plan will each be completed 
under a separate SEPA checklist.  A SEPA checklist and Determination of 
Nonsignificance for the Plan is included in the Appendix D. 

GROWTH MANAGEMENT ACT 
The Washington State Growth Management Act (GMA) was enacted in 1990 and 
requires certain local governments to plan for the population growth that will occur over 
the next twenty years within an established Urban Growth Area (UGA).  The GMA also 
requires cities to classify critical areas (wetlands, aquifer recharge areas, fish and 
wildlife habitat areas, geologically hazardous areas, and frequently flooded areas) and 
to establish development regulations to protect these areas.  The City of Camas, in 
conjunction with the planning efforts of Clark County, is currently in the process of 
updating its City Comprehensive Plan, in compliance with the GMA.  Minor changes to 
the UGA are anticipated during this update. 

SHORELINE MANAGEMENT ACT PERMIT 
A Shoreline Permit is required on all projects of $2,500 or more that are located on the 
water or shoreline area.  Shorelines are lakes or reservoirs of 20 acres or greater, 
streams with a mean annual flow of 20 cubic feet per second or greater, marine waters, 
and an area within 200 feet of the ordinary high water mark.  Areas within the City that 
are classified as shoreline are those areas along Lake Lacamas, the Washougal River, 
Little Washougal River, and the Columbia River. 

FLOODPLAIN DEVELOPMENT PERMIT 
Local governments that are participating in the National Flood Insurance Program are 
required to review projects (including water system facilities) in a mapped flood plain 
and impose conditions to reduce potential damage from flood water.  A Floodplain 
Development Permit is required prior to construction.  Areas where a Floodplain 
Development Permit may be required include the flood hazard areas which are 
discussed in further detail in Chapter 3. 

HYDRAULIC PROJECT APPROVAL 
Under Washington Administrative Code (WAC) 220-110, the Washington State 
Department of Fish and Wildlife requires a hydraulic project approval (HPA) for activities 
that will “use, divert, obstruct, or change the natural flow or bed” of any waters of the 
state.  For City activities such as pipeline crossings of streams or outfall and intake 
improvements, an HPA will be required, and must include provisions necessary to 
minimize project specific and cumulative impacts to fish. 
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Because of ESA listings throughout Washington, the Washington State Department of 
Fish and Wildlife and NMFS are in the process of revising the Hydraulic Code to protect 
species listed as threatened or endangered.  If NMFS determines that the revisions are 
sufficient to protect listed species, the State hopes the revised Code will constitute an 
acceptable Habitat Conservation Plan under Section 10 of the ESA.  If the Habitat 
Conservation Plan is approved, NMFS may issue an Incidental Take Permit allowing 
incidental take of a listed species if the permittee has complied with the Habitat 
Conservation Plan.  This Incidental Take Permit expires after an agreed upon period of 
time, and may then be revised by NMFS. 

LOCAL PERMITS 
The City has agreements with Clark County for the construction and maintenance of 
facilities in their respective rights-of-way.  Under these agreements, a Right-of-Use 
permit is issued that specifies construction standards such as traffic control, work hours, 
and safety issues, as well as design and restoration standards. 

WATER RIGHTS 
A water right is the legal authorization to use a specified amount of public water for a 
certain beneficial purpose.  Washington State law requires that permission in the form of 
a water right permit or certificate be granted for most appropriations of public water.  
Water rights are required to ensure proper allocation and management of water 
resources.  Water rights are issued by the Washington State Department of Ecology 
(Ecology).  The following sections provide definitions of key terms with regards to water 
rights. 

Water Right Claim 
A water right claim is a statement of claim to water use that began before the State 
Water Codes were adopted and is not covered by a permit or certificate.  A claim may 
represent a valid water right if it describes the use of a surface water source that began 
before 1917 or the use of groundwater source that began before 1945.  It can also 
represent a water right claim that was filed with the State during an open filing period 
designated under RCW 90.14, or is covered by the groundwater exemption. 

Water Right Permit 
A water right permit is issued by the state to water right applicants to begin developing 
their water right.  A water right is developed when the applicant follows the provisions 
outlined in their permit such as using the water for the purposes and limits stated in the 
permit.  A water right permit will remain in effect until the water right certificate is issued, 
if all terms of the permit are met, or the permit is canceled. 
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Water Right Certificate 
A water right certificate is issued by Ecology to certify that the water user has the 
authority to withdraw a specific amount of water under certain conditions.  The 
conditions are based on the beneficial use of water under the water right permit.  The 
water right certificate is a legal document recorded at the county auditor’s office.  
Issuance of the water right certificate is the final step in obtaining a water right.   

REGULATORY AGENCIES 
The above regulations, permits, and programs are administered by various local, state, 
and federal agencies.  The history, purpose, and authority of these agencies are 
discussed below. 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
The stated mission of the EPA is to protect human health and to safeguard the natural 
environment upon which life depends.  The EPA’s purpose includes protecting all 
Americans from significant human health risks, ensuring that national environmental 
efforts are based on the best available scientific information, ensuring that federal laws 
are enforced fairly, and that environmental protection contributes to making our 
communities and ecosystems diverse, sustainable, and economically productive.  
Ecology currently administers the State Revolving Fund (SRF) loans for the EPA. 

UNITED STATES FISH AND WILDLIFE SERVICE (USFWS) 
Under the ESA, USFWS is responsible for the protection of all non-marine life including 
birds, mammals, and non-anadomous fish, including bull trout and sea-run cutthroat.  
Although USFWS may choose to invoke the blanket prohibitions of Section 9, the 
“threatened” status of Bull Trout allows more flexibility to establish regulations designed 
to protect these species.  These regulations, known collectively as a Section 4(d) rule, 
outline activities likely to result in a “take” of a threatened species, as well as exempted 
activities. 

THE NATIONAL MARINE FISHERIES SERVICE (NMFS) 
Under the ESA, NMFS is responsible for the protection of marine life, including 
anadromous salmon such as the Columbia River Chinook, Chum, and Steelhead.  
When a species is listed as “endangered” the prohibitions against “take” of the species 
are immediate under Section 9 of the ESA of the Act.  Although NMFS may choose to 
invoke the blanket prohibitions of Section 9, the “threatened” status of the Columbia 
River Chinook, Coho, Chum, and Steelhead allows more flexibility to establish 
regulations designed to protect these species.  These regulations, known collectively as 
a Section 4(d) rule, outline activities likely to result in a “take” of a threatened species, 
as well as exempted activities.  The final 4(d) Rule was adopted on June 20, 2000. 
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UNITED STATES ARMY CORPS OF ENGINEERS 
Under Section 404 of the Clean Water Act, the US Army Corps of Engineers (Corps) is 
authorized to regulate discharge of fill and dredged material to waters of the United 
States, including wetlands.  A similar review process is employed for projects with the 
potential to impact navigable waters, including the Columbia River, under Section 10 of 
the Rivers and Harbors Act of 1899.  This process applies to any work on outfalls to the 
Columbia River.  The Corps employs a system of General or Nationwide Permits for 
blanket authorization of activities such as utility lines that have minimal adverse impact 
on the environment.  In situations where projects are large and complex, or adverse 
impact is probable, the Corps may issue an Individual Permit after reviewing an 
alternatives analysis.  Enforcement actions may be brought by the Corps or the EPA.  
Activities subject to Corps jurisdiction require NEPA and ESA review and consultation.   

WASHINGTON STATE DEPARTMENT OF HEALTH 
The Washington State Department of Health (DOH) has three primary functions:  to 
regularly assess the State’s health needs and resources; to develop and implement 
sound public policy; and to ensure the capacity of public health agencies to manage 
daily operations and respond to public health emergencies.  The Department of Health 
was granted full authority and responsibility for the regulation and enforcement of the 
SDWA by the federal government in 1976.  DOH also publishes guidelines for the 
preparation of water system plans, water conservation programs, design and drinking 
water quality standards, and watershed control programs.  Water system 
comprehensive plans must be reviewed and approved by DOH.  Construction plans and 
specifications must also be reviewed by DOH unless they are transmission or 
distribution improvements included in the Water System Comprehensive Plan Capital 
Improvement Program. 

WASHINGTON STATE DEPARTMENT OF ECOLOGY 
The mission of Ecology’s Water Quality Program is to protect, preserve and enhance 
the state surface and ground water quality and to promote the wise management of 
water for the benefit of current and future generations.  Ecology performs various 
functions under state and federal authority and has both local and regional offices.  
Ecology oversees the allocation of water rights. 

WASHINGTON STATE DEPARTMENT OF FISH AND WILDLIFE 
Under WAC 220-110 and RCW 75.20, any form of work that uses, diverts, obstructs, or 
changes the natural flow or bed of any fresh water of the state requires hydraulic project 
approval from the Department of Fish and Wildlife.  Approval would be required for all 
City construction projects that cross or otherwise take place in streams or shorelines. 
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WATERSHED RESOURCE INVENTORY AREA (WRIA) 
Under WAC 173-500-040, Washington State was divided into 62 geographic areas, 
defined on the basis of surface water resources.  These 62 geographic areas are 
defined as Water Resource Inventory Areas (WRIAs).  The purpose of WRIAs is to 
implement effective planning involving all jurisdictions that fall within WRIA, including 
county, city, and other local, state, and national agencies. 
 
The City of Camas and the Jones and Boulder Creek watersheds reside within 
WRIA 28.  The City owns and controls a majority of the Jones and Boulder Creek 
watersheds, Figure 1-2, which are both tributaries of the Washougal River.  The City is 
an active participant in regional watershed planning efforts. 

LOCAL HEALTH DEPARTMENTS 
The Clark County Department of Health is the local health department governing the 
City.  In general, local health departments may adopt and enforce local regulations 
when they are consistent with and more stringent than state regulations.   

COUNTY PLANNING POLICIES 
City planning policies should be consistent with those of Clark County.  Accordingly, this 
Plan will require approval by Clark County.  

CITY POLICIES 
Planning policies are important in guiding the development of a water system.  The City 
has adopted many resolutions regarding water system planning that are included in the 
City Code.  Table 2-2 lists various City policies and references where the policy is 
stated. 
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Table 2-2  City Policies 

Policy Name City of Camas Policy Reference 
Cross-Connection 
Control 

A cross-connection control policy has 
been adopted by the City that provides 
written procedures for the abatement of 
cross connections and backflow 
prevention devices. 

Chapter 13.32 of the 
City of Camas 
Municipal Code 

Late-comer 
Agreements 

Late-comer agreements may be granted 
when the cost of constructing water 
main extensions identified in the 
Comprehensive Plan exceeds the 
System Development Charges (SDC) to 
be collected from a plat. 

Chapter 13.52 of the 
City of Camas 
Municipal Code 

Developer 
Extensions/ 
Minimum 
Standards 

Standards have been adopted which 
provide the minimum general standards 
required by the City for developer 
constructed water main extensions and 
improvements to be acquired by the 
City. 

Chapter 13.48 of the 
City of Camas 
Municipal Code 

Utility Rates and 
Charges  

Utility service rates and charges have 
been adopted by the City which outline 
the service rates and charges, billing, 
connection fees, and miscellaneous 
charges. 

Chapter 13.36 of the 
City of Camas 
Municipal Code 

Watershed 
Management 

City ordinances have been created 
establishing the boundaries of the City’s 
watershed, the activities prohibited 
within the watershed, and the penalties 
for violating the provisions of these 
ordinances. 

Chapter 13.56 of the 
City of Camas 
Municipal Code 

City Service Water 
Supply 

City ordinances have been created to 
establish a level of service to customers 
at the point of delivery. 

Chapter 13.16.010 of 
the City of Camas 
Municipal Code 

Conservation The City utilizes SEPA and UPC 
provisions to promote beneficial reuse, 
recycling and conservation among 
industrial and residential customers.   

15.08 UPC 
16.28 SEPA 
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Table 2-2  City Policies (Continued) 

Policy Name City of Camas Policy Reference 
Water Shortage City ordinances have been created that 

allow the City to impose restrictions 
during a water shortage. 

Chapter 13.12.060 of 
the City of Camas 
Municipal Code 

Design Standards The City shall adhere to design 
standards and regulations established in 
the Clark County Coordinated Water 
System Plan (CWSP) 

Clark County CWSP 

Providing water 
service outside of 
City UGA 
Boundary 

The City has a Water Service Area 
Boundary established by Clark County 
prior to GMA.  The City will continue to 
provide water service to customers 
outside of the City’s UGA Boundary but 
within the established Water Service 
Area.  The City is not required to provide 
fire flow to such customers. 

City of Camas 2010 
Water System 
Comprehensive Plan 

Developer 
Extensions 
outside of City 
UGA Boundary 

The City will provide water service to 
developer extensions outside the City’s 
existing UGA but within the established 
Water Service Boundary whenever 
reasonably possible.  Developer 
extensions shall adhere to the 
established SDC. 

City of Camas 2010 
Water System 
Comprehensive Plan 

New Water 
Service to 
Customers with 
Existing Wells 

Developer extensions shall adhere to the 
established SDC and shall abandon all 
private wells and relinquish associated 
water rights to the City as a provision of 
the SDC.  Water rights procured in this 
manner will be used to accommodate 
growth in the Water Service Area. 

City of Camas 2010 
Water System 
Comprehensive Plan 

Fire Flow 
Analysis 

Available fire flow shall be determined by 
an analysis using the city’s hydraulic 
model or some other appropriate 
analytical tool.  Available fire flow shall 
be based on 20 year, peak day 
conditions.   

City of Camas 2010 
Water System 
Comprehensive Plan 
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SYSTEM DESIGN STANDARDS 
Performance and design criteria typically address the sizing and reliability requirements 
for source, storage, distribution, fire flow and water quality.  The Department of Health 
has developed minimum standards pertaining to the performance and design of Group 
A Public Water Systems.  The following sections describe the DOH standards that will 
later be used to evaluate the City’s system in Chapter 4, System Analysis.   

CLARK COUNTY COORDINATED WATER SYSTEM PLAN  
The City conforms to all standards set forth in the Clark County Coordinated Water 
System Plan (CWSP).  Clark County must approve the City’s Water System 
Comprehensive Plan prior to DOH approval. 

MINIMUM DEPARTMENT OF HEALTH DESIGN STANDARDS 
DOH relies on various publications, agencies and the utility itself to develop and 
establish design criteria.  WAC 246-290-200, Design Standards, lists the various criteria 
allowed by the DOH.  This Plan will use the Department of Health’s Water System 
Design Manual (June 1999) as the criteria for assessing the City’s standards.  This 
Design Manual serves as a guideline for the evaluation of existing facilities and in the 
preparation of plans and specifications for all Group A public water systems in 
compliance with WAC 246-290, which includes the City’s water utility. 

Level of Service 
Water systems should be designed to maintain a certain level of service for their 
customers.  This includes maintaining a minimum of 30 pounds per square inch (PSI) in 
the distribution system under peak hour demand and 20 PSI under fire flow conditions.  
On-site back-up power equipment or gravity standby storage is necessary to maintain 
service during power outages unless the power grid meets the DOH minimum reliability 
criteria.  The system should also be designed such that sufficient valving is in place to 
keep a minimum number of customers out of service when water is turned off for 
maintenance or repair.  The City’s water system meets or exceeds the minimum 
pressure requirements, maintains auxiliary power for its pumped storage, and provides 
sufficient valving. 

Minimum Pipe Sizes 
The DOH Design Manual states that the minimum size distribution line shall not be less 
than 8 inches in diameter.  Hydraulically justified smaller lines may be used on short line 
extensions.  The City standards require that a minimum of 8-inch lines be installed 
except on short, dead-end lines into cul-de-sacs and fire lines. 
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Storage 
Several components are considered when determining the amount of storage required 
for the operation of a water system.  The following sections describe these storage 
components.  The formulas presented in these sections will later be used to evaluate 
the City’s existing storage facilities in Chapter 4, System Analysis. 

Operational Storage 
Operational storage is the volume of water in the reservoirs that, under normal 
operating conditions, supplies water to the system while the sources are not in 
operation.  Operational storage for the City can be controlled by adjusting the reservoir 
levels with the City’s Supervisory Control and Data Acquisition (SCADA) system. 

Equalizing Storage 
Equalizing storage must be provided as part of the total storage for the system to 
provide water during periods of peak demand that cannot be met by the source 
production capacity.  The amount of equalizing storage required is calculated using the 
following equation: 
 

VES = (QPH - QS)*150 minutes 
VES= Equalizing storage 
QPH= Peak hour demand 
QS= Sum of all source capacities (except emergency sources) 

Emergency (Standby) Storage 
Emergency storage provides reliability for the system should sources fail or unusual 
conditions create higher than anticipated system demands.  The DOH Design Manual 
requires a minimum of 2.0 times the average day demand volume.  The amount of 
standby storage required is calculated using the following equation: 
 

VSB = 2 Days*((ADD) - (QT-QL)) 
VSB = Standby storage 
ADD = Average day demand 
QT = Total Supply Flow 
QL = Largest Supply Flow 

 
The City is supplied from nine independent wells and from two surface water sources 
(Jones Creek and Boulder Creek).  Having such a large number of independent sources 
reduces the amount of standby storage required for the City.  This is illustrated in 
Chapter 4, System Analysis. 
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Fire Suppression Storage 
Water systems must be capable of delivering pressurized flows in accordance with the 
adopted fire flow requirements.  The required fire suppression storage is the product of 
the fire flow rate and duration.  The amount of fire suppression storage required is 
calculated using the following equation: 
 

VFSS = NFF*T 
VFSS = Fire suppression storage 
NFF = Needed fire flow 
T = Time(minutes) 
 

There are various fire flow requirements within the City depending on the type of 
building.  The fire suppression storage component, however, just considers the 
maximum fire flow requirement.  The maximum adopted fire flow requirement for the 
City is equal to 5,000 gallons per minute (gpm) for 4 hours. 

Dead Storage 
Dead storage is the amount of storage in a reservoir that is considered unusable 
because the hydraulic grade of the system cannot be maintained once the water level 
drops below a certain point.   
 
DOH requires that all water systems have sufficient source capacity and water rights to 
meet the annual average day demand and peak day demand requirements on a reliable 
basis.  The City has redundancy of source in its nine independent wells and two surface 
water sources.  The City has a policy for imposing emergency water use restrictions and 
has an active emergency response program as a means of ensuring system reliability. 

Fire Flow 
Fire flow rate and duration requirement is as required by the local fire authority and/or 
the Public Water System Coordination Act.  The City has an adopted minimum 
residential fire flow requirement of 1,000 gpm, and a minimum commercial and 
industrial fire flow requirement of 1,500 gpm.  The City’s maximum adopted fire flow 
requirement is 5,000 gpm for 4 hours. 

Construction Standards 
Construction standards set forth the actual materials and construction methods that 
contractors, developers, and the City must follow when constructing water system 
facility improvements. 

City Design Standards 
The City has adopted standard specifications for the design and construction of water 
system facilities.  These standards identify the criteria for both the materials and the 
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methods of construction for the City’s water system.  A copy the City’s design standards 
are included in the Appendix E. 

WATER QUALITY STANDARDS 
The 1974 SDWA, and its 1986 and 1996 amendments, established specific legislation 
for regulation of public water systems by federal and state governments.  The federal 
government, specifically the EPA, is authorized to develop national drinking water 
regulations and oversee the implementation of the SDWA.  Once federal regulations 
become effective or promulgated, the states may adopt the federal law as state law and 
accept the primary responsibility for implementation and enforcement of the law. 
 
The State of Washington has adopted as state law all of the SDWA regulations 
promulgated by the EPA.  The EPA has delegated the authority to oversee drinking 
water regulations to the State DOH.  State drinking water regulations are published in 
WAC 246-290 and establish monitoring requirements, maximum contaminant levels, 
and requirements for follow-up actions.  WAC 246-290 establishes the water quality 
standards that must be followed for Group A Public Water Systems.  Group A Public 
Water Systems are defined as all systems serving 15 or more connections or 25 or 
more people per day for 60 or more days per year. 
 
Minimum standards for water quality are often specified in terms of maximum 
contaminant levels (MCLs).  Primary MCLs are based on chronic and/or acute human 
health effects.  Secondary MCLs are based on factors other than health effects, such as 
the aesthetic quality of the water.  Public water purveyors have the responsibility of 
meeting the requirements of the regulations on a day-to-day basis.  Monitoring 
requirements are often established for regulated contaminants to ensure that water 
systems demonstrate compliance with MCLs or treatment technique requirements.  
Public water suppliers are also required to retain certain records and submit reports to 
the State DOH. 
 
On August 6, 1996, additional amendments to the SDWA were signed into law as Public 
Law 104-182.  The 1996 amendments updated the development of regulations 
concerning arsenic, radon, groundwater disinfection and filtration. 

CURRENT DRINKING WATER STANDARDS 
Current state law contains regulations of bacteriological contaminants, inorganic 
chemicals and inorganic physical parameters (IOCs), volatile organic chemicals 
(VOCs), synthetic organic chemicals (SOCs), radionuclides and trihalomethanes 
(THMs).  The current drinking water standards are described below.   
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Bacteriological 
Many serious diseases are caused by bacteria, a class of single celled organisms.  
Indicator organisms are often used in monitoring of bacterial contamination of drinking 
water.  Typical indicator organisms are total coliform, fecal coliform, and E. coli.  
Coliforms are naturally occurring in the digestive systems of animals.  Violations of 
bacteriological MCLs are as follows (WAC 246-290): 
 

• During routine sampling, coliform is detected in more than one sample in a 
single month (for systems taking less than 40 samples per month) 

• Fecal coliform present in a repeat sample, which is a sample collected to 
confirm the presence of fecal coliform detected in a previous analysis 

• E. coli present in a repeat sample 

• Coliform present in a set of repeat samples collected as a follow-up to a 
sample with fecal coliform or E. coli present 

Disinfection By-products 
WAC 246-290-300(7) requires purveyors of public water systems that provide water 
treated with chemical disinfectants to monitor for disinfectants and disinfection 
byproducts.  The Disinfection/Disinfectants Byproduct Rule (D/DBP Rule) establishes 
residual disinfectant concentrations and maximum contaminant levels for disinfection 
byproducts. 
 
Trihalomethanes (THMs) and five haloacetic acids (HAA5) are a group of organic 
compounds that can be formed as a result of drinking water disinfection by chlorine and 
are; therefore, often referred to as disinfection byproducts.  Total trihalomethanes 
(TTHMs) include the sum of the concentrations of four disinfection byproducts: 
chloroform, bromoform, bromodichloromethane, and dibromochloromethane. 
 
Stage 1 of the D/DBP Rule was published in November 1998 and became effective in 
2000.  Under Stage 1 of the D/DBP Rule, the MCLs for TTHM and HAA5 is 
80 micrograms per liter (μg/L) and 60 μg/L, respectively, and is based on the running 
annual average of two annual samples.  Systems are required to prepare and 
implement a disinfection byproducts monitoring plan.  The Stage 1 D/DBP Rule will 
remain in effect for compliance until October 1, 2013. 
 
Stage 2 of the D/DBP Rule was published in January 2006 and compliance with the new 
regulations begins on October 1, 2013.  Under Stage 2 of the D/DBP Rule, the MCLs for 
TTHM and HAA5 remain 80 μg/L and 60 μg/L, respectively; however, compliance with 
the MCL is based on the running annual average of each individual sample instead of 
the running annual average of all samples combined.  The number of samples taken is 
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dependent on the population served.  Systems serving between 500 and 9,999 people 
must collect two samples per year and systems serving between 10,000 and 99,999 
people must collect four samples per quarter.   
 
Qualifying systems may be eligible for a 40/30 Certification Waiver.  Systems granted a 
40/30 Certification by EPA do not have to comply with the Stage 2 D/DBP requirements.  
In order to qualify, a system must not have any Stage 1 D/DBP TTHM or HAA5 
violations, and samples taken during an eight-consecutive-quarter period for TTHM and 
HAA5’s must be below 40µg/L and 30 µg/L, respectively.  

Residual Disinfectant 
According to WAC 246-290-300, systems providing disinfectant treatment shall 
measure residual disinfectant concentration within the distribution system when taking 
routine or repeat coliform samples.  Water entering the distribution system must contain 
a residual disinfectant concentration of total free chlorine of at least 0.2 mg/L.  
Distribution system residual disinfectant concentrations measured as free chlorine must 
be detectable in at least 95 percent of the samples taken each calendar month.  
Residual disinfectant concentration within the distribution system is generally measured 
at the same time and location that routine bacteriological samples are collected. 

Lead and Copper 
The EPA published the final regulations for the Lead and Copper Rule (LCR) in 1991 as 
part of the 1986 SDWA Amendments.  LCR is intended to reduce tap water 
concentrations of lead and copper.  LCR requires an initial monitoring phase in which 
two rounds of water sampling for lead and copper are conducted.  Lead samples 
collected according to Section 40 of the Code of Federal Regulations (CFR), must have 
concentrations below the “Action Level” of 0.015 mg/L in the 90th percentile.  Similarly, 
copper samples must have concentrations less than 1.3 mg/L in the 90th percentile.  
Systems exceeding the action levels are required to provide public notification and 
implement a program for reducing lead and copper levels. 
 
Based on the requirements of the EPA Lead and Copper Rule (40 CFR 141), lead and 
copper monitoring must be completed for two consecutive 6-month monitoring periods.  
If lead and copper action levels are not exceeded, then the number of samples may be 
reduced to one-half the original number for three consecutive annual periods.  
Assuming compliance with the action level is maintained, reduced sampling may 
continue once every 3 years thereafter. 

IOCs, VOCs and SOCs 
The State of Washington has adopted Federal MCLs and monitoring regulations for 
inorganic chemicals and physical parameters (IOCs), volatile organic compounds 
(VOCs), and synthetic organic compounds (SOCs).  The Federal standards were 
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originally promulgated in the Phase I Rule and updated in the Phase II and Phase V 
rules.  Monitoring for these chemicals is conducted at the source of the water supply. 

Consumer Confidence Reports 
Every July, water utilities must provide annual reports to their customers on the quality 
of their drinking water.  These “consumer confidence” reports will tell customers whether 
their water meets state and federal drinking water standards, and if not, why not.  The 
reports include information on the water source, the regulated and unregulated 
contaminants that have been detected in the water during the year and their 
concentration, disinfection byproducts or microbial contaminants in the water and their 
concentration, descriptions of possible health effects of contaminants present at 
concentrations greater than the MCL, identification of the likely source of any 
contamination, and a summary of any violations in monitoring, reporting or record 
keeping.  The City provided information regarding water quality to its customers in their 
consumer confidence report entitled City of Camas Annual Drinking Water Quality 
Report which was published in May 2008.  A copy of this Report is provided in the 
Appendix F. 

Surface Water Treatment Rule 
The Surface Water Treatment Rule (SWTR) was incorporated into the WAC in April 
1993.  This Rule established water quality requirements for surface water sources and 
groundwater sources that are under the direct influence of surface water (i.e., GWI 
sources).  The purpose of the SWTR is to protect against acute health risks from 
waterborne microbiological contaminants.  Requirements for adequate disinfection and 
contact time are established.  Filtration may be required in order to meet water quality 
standards and source requirements.  Treatment technique requirements are 
established, instead of MCLs, for Giardia lamblia, viruses, heterotrophic plate count 
bacteria, Legionella and turbidity.  Disinfection with or without filtration must achieve at 
least 99.9 percent removal and/or inactivation of Giardia lamblia cysts and 99.99 
percent removal and/or inactivation of viruses. 

Radionuclides and Radon Rule 
Radionuclides include radioactive substances occurring naturally in subsurface waters.  
Regulated substances include radium-226, radium-228, uranium, and gross alpha and 
beta particles.  Table 2-3 summarizes radionuclide MCLs as defined by EPA’s 
Radionuclide Rule, WAC 246-290-310(7), and 40 CFR 141.66. 
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Table 2-3  Radionuclide MCLs 

Radionuclide MCL 
Combined Radium -226 and -228 5 pCi/L
Uranium 30 μg/L 
Gross Alpha (excluding uranium and radon) 15 pCi/L 
Gross Beta 4 millirem/year 

 
WAC 246-290-300(10) and 40 CFR 141.26 require radionuclide samples once every 
4 years.  A gross alpha particle activity measurement may be substituted for the 
required radium-226 and radium-228 analysis provided that the measured gross alpha 
particle activity does not exceed 5 pCi/L at a confidence level of 95 percent. 
 
Though a radon MCL was included in the originally proposed Radionuclide Rule, it was 
determined that a radon MCL will now be issued as a separate rule.  In November of 
1999, EPA proposed a preliminary radon MCL of 300 pCi/L.  EPA is considering an 
alternative MCL of 4,000 pCi/L if states or water purveyors implement a multimedia 
mitigation program aimed at reducing household indoor-air health risks from radon gas 
from soil as well as tap water.  The date for publication of the final Radon Rule is 
unknown at this time. 

Arsenic Rule 
Arsenic is an inorganic chemical that has received significant attention due to recent 
rule revisions.  Long-term exposure to low concentrations of arsenic in drinking water 
can lead to skin, bladder, lung, or prostate cancer.  Non-cancer effects of ingesting 
arsenic at low levels include cardiovascular disease, diabetes, and anemia, as well as 
reproductive, developmental, immunological, and neurological effects.   
 
After several proposals and revisions by EPA, a new arsenic standard was published in 
February 2001, and was to become effective in 2004, replacing the previous standard of 
0.05 mg/L.  Changes in EPA’s new administration resulted in a set aside of the new 
standard.  However, the MCL of 0.01 mg/L was reaffirmed in October 2001 and the law 
became effective in February 2002.  Compliance with the new MCL standard of 
0.01 mg/L is required for all systems by January 23, 2006. 
 
The Arsenic Rule makes monitoring requirements consistent with monitoring for other 
IOCs.  Groundwater sampling for arsenic is required once every 3 years.  Any system 
that has a sampling point monitoring result exceed the MCL must increase the 
frequency of monitoring at that sampling point to quarterly sampling.  Compliance with 
the MCL would be based on the running annual average of the samples.  Systems 
triggered into increased monitoring would not be considered in violation of the MCL until 
they have completed one year of quarterly sampling.  However, if any sample result will 
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cause the running annual average to exceed the MCL at any sampling point, the system 
is out of compliance with the MCL immediately. 

Groundwater Rule 
The Groundwater Rule is one of the 1986 amendments to the SDWA.  This rule 
establishes a method for determining if disinfection of a groundwater source is required, 
and it establishes disinfection standards for those sources where disinfection is 
required.   

Municipal Water Law: Water Use Efficiency 
The Washington Legislature passed the Water Use Efficiency Act of 1989 (43.20.230 
RCW), which directs DOH to develop procedures and guidelines relating to water use 
efficiency.  In response to this mandate, Ecology, the Washington Water Utilities 
Council, and DOH jointly published a document titled Conservation Planning 
Requirements (1994).  Water conservation measures for medium systems include water 
use data collection, water demand forecasts, public education, technical assistance, 
water metering, conservation incentives, and a water conservation plan. 
 
In 2003, the Municipal Water Supply – Efficiency Requirements Act (Municipal Water 
Law) was passed and amended RCW 90.46 to require additional conservation 
measures.  The Municipal Water Law (MWL), among other things, directed DOH to 
develop the Water Use Efficiency (WUE) requirements, which was adopted in October 
2006. 
 
The WUE requirements are an extension to the Conservation Planning Requirements 
and sets more stringent requirements for public water purveyors.  The WUE 
requirements are comprised of four sections:  
 

1. Planning requirements 
2. Distribution leakage standard 
3. Metering requirements 
4. Goal setting and performance reporting requirements 

 
The City’s Water Use Efficiency Program will be discussed in further detail later in this 
Plan.  
 
A summary of the existing and anticipated drinking water requirements are provided in 
Table 2-4. 
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Table 2-4  Summary of Existing and Anticipated Drinking Water 
Requirements 

 
Rule 

Monitored 
by the City 

 
Contaminants Affected 

Publication 
Date of Final 

Rule 
Existing WAC 246-290 (includes 

Lead/Copper Rule and Phase II/V Rule) 
 

Yes 
Bacteriological, IOC, VOC, 
SOC, THM, Radionuclides 

 
In Effect 

Residual Disinfectant Yes Chlorine Residual In Effect 
Stage I/II Disinfectants /Disinfection By-

Products Rule 
 

Yes 
THMs, HAA5, Chlorite, 

Bromate 
 

In Effect 
Radon Yes Radon In Effect 

Radionuclides Yes Radionuclides In Effect 
Long Term 1 Enhanced Surface Water 

Treatment Rule 
 

Yes 
 

Bacteriological 
 

In Effect 
Ground Water Rule Yes Bacteriological In Effect 

Arsenic Rule Yes Arsenic In Effect 
Long Term 2 Enhanced Surface Water 

Treatment Rule 
 

Yes 
 

Bacteriological 
 

In Effect 
Sulfate Yes Sulfate In Effect 

 
Information Collection Rule 

 
Yes 

Large Surface Water 
Systems:  Bacteriological, 

DBP, IOCs 

 
In Effect 

Interim Enhanced Surface Water 
Treatment Rule 

 
Yes 

Large Surface Water 
Systems:  Bacteriological 

 
In Effect 

 
GWI Portion of Existing WAC 246-290 

 
Yes 

Evaluation of Wells for 
Surface Water Influence 

 
In Effect 

MWL Water Use Efficiency Yes 
Water Conservation 

Requirements In Effect 
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Chapter 3   
BASIC PLANNING DATA AND WATER USE FORECASTING 
 

 

INTRODUCTION 
Planning is an important component for effective water utility management.  Water 
system planning is essential for providing reliable, high quality water service, ensuring 
efficient use of the utility’s water resources, complying with State and Federal 
requirements, assuring orderly growth of the system, and maintaining consistency with 
regional planning efforts.  A well developed comprehensive plan is necessary to provide 
planning for the existing water service area as well as for future development within the 
planning area.  Planning criteria that is essential for the evaluation of the City’s water 
system is presented in this Chapter.  This planning criteria includes growth 
management, elements of the study area, land use planning, intergovernmental 
coordination, and population projections for the planning period.  

GROWTH MANAGEMENT 
The Growth Management Act (GMA) was enacted by the Washington State Legislature 
in 1990 to address the population growth that occurred in areas of Washington State 
during the 1980s.  To ensure a continuation of Washington’s high quality of life, officials 
across the state have addressed growth management within various levels of 
government.  The basic objective of the GMA is to encourage local county and city 
governments to develop and implement a 20-year comprehensive plan that incorporates 
their vision of the future, within the framework of the broader needs of the state. 
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Under the GMA, municipalities must complete their own planning and coordinate these 
planning efforts with those of the county and surrounding municipalities.  The planning 
effort of a municipality includes the establishment of a future service area.  
Municipalities are to provide water service to areas within their established planning 
boundary. 

STUDY AREA 
The Urban Growth Area (UGA) boundary for the City of Camas is located in 
Southwestern Washington and lies entirely within Clark County.  The UGA boundary of 
the City is bordered by the Columbia River and the Washington/Oregon State line to the 
South, City of Vancouver UGA boundary to the West, and the City of Washougal UGA 
boundary to the East.  An additional area north of Lacamas Lake is also included, and is 
referred to as the North Urban Growth Area (NUGA).  Figure 3-1 shows the elements of 
the study area. 
 
Before the adoption of the GMA, Clark County developed a coordinated regional plan 
for water service within Clark County.  The purpose of this plan was to define water 
service areas for the water suppliers within Clark County, and to establish a hierarchy 
for water providers within the water service area.  As a result of this plan, the City of 
Camas has inherited a water service area that is larger than the UGA.  The City 
currently serves customers outside of its UGA boundary, the majority of who reside in 
the 542 Zone. 
 
The study area includes those properties within the current City water service area 
boundary.  This area, known as the Water Service Area, was defined as part of a 
coordinated county effort before the GMA was passed.  The current City limits comprise 
of approximately 7,522 acres, while the NUGA is approximately 2,350 acres, as shown 
in Figure 3-1.  The City also supplies water to Hewlett Packard, which resides within the 
City of Vancouver’s UGA.  
 
The Municipal Water Supply – Efficiency Requirements Act, Chapter 5, Laws of 2003 
(MWL), amended several provisions of the State Water Code (RCW Chapters 90.03, 
90.46, etc.) to provide municipal water systems more flexibility in managing their 
systems and greater certainty regarding the legal status of their water rights.  In addition 
to providing these benefits, the MWL imposes new conservation and water use 
efficiency requirements.  The Water Use Efficiency Rule was adopted under WAC 246-
290 in September 2006. 
 
Under the MWL, DOH was expressly charged with ensuring that new services 
described in water system plans are consistent with adopted local comprehensive plans 
and development regulations of the country or other general purpose government(s) 
where a municipal system may serve.  To this end, DOH has developed a Consistency 
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FIGURE 3-1

STUDY AREA AND ZONING

SOURCE: CITY OF CAMAS 2008

CITY OF CAMAS
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Note:
The Landuse shown was used in the analysis of
this document. However, land use & zoning has
been modified in recent months and may be modified
through legislative action throughout the life of the plan.
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Statement to be signed by utility officials and attached to water system plans (and 
updates) for review and concurrence by county officials.  Municipal water systems must 
also delineate where appropriate, retail, future, and wholesale service areas in their 
water system plan (updates).  Rules and guidelines relating to issues of plan 
consistency were adopted by DOH in 2008 under the MWL. 

SERVICE AREA 
In accordance with the Municipal Water Law (MWL), the City is required to designate a 
retail service area within which it has a duty to serve all customers, and if appropriate, 
also designate a future service area and wholesale service area.  At this time, the City 
provides only retail service within the service area established in Figure 3-2.  

RETAIL SERVICE AREA 
The City acknowledges that it has a duty to serve within its retail service area, which is 
co-extensive with the service area boundary.  The City’s retail service area is located 
entirely within Clark County.  Figure 3-2 depicts the City’s current and future retail 
service area.  The existing service area included areas within the City limits, and all 
UGA areas.  The future retail service area includes all areas outside of the NUGA, but 
inside the Coordinated Water System Plan Water Service Area. 
 
For purposes of this plan, retail water service is generally defined as the provision of a 
direct service connection to a customer falling within the City’s retail service area.  

PHYSICAL ENVIRONMENT 
The physical environment within the City and surrounding areas plays a key role in 
planning for the future water service of the City’s population.  The relevant components 
of the physical environment include topography, groundwater, climate, surface water, 
site sensitive areas, and geology and soils. 

Topography 
The ground slope and natural drainage features within the City play a significant role in 
the planning and design of the water distribution and storage facilities.  The elevation 
within the City ranges from about 20 feet above sea level along the shores of the 
Columbia and Washougal Rivers, to approximately 752 feet (NGVD 29) at the Upper 
Prune Hill Standpipe located at the top of Prune Hill.  The terrain in the City includes a 
flat plateau centered in the core of the City.  The topography of the City and surrounding 
areas is shown in Figure 3-3. 

Groundwater 
The City currently uses groundwater as its primary water supply.  The City has 
developed eight wells in the downtown area, located in the southeastern portion of the 
City.  The City also has a well in the Grass Valley area, located in the northwest portion 
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of the City.  The City is continuing to develop and establish new groundwater sources to 
accommodate residential and industrial growth. 

Climate 
The City receives an average of 59 inches of rain per year according to the National 
Oceanic and Atmospheric Administration data.  December is historically the wettest 
month, and July the driest, with normal precipitation varying from 0.82 to 6.82 inches 
per month. 
 
The average annual temperature is about 51 degrees Fahrenheit (°F).  August is the 
warmest month with an average temperature of about 61°F and December is the 
coolest with an average temperature of about 41°F. 

Surface Water 
The surface water features within the City UGA boundary include Lacamas Lake, the 
Columbia River, the Washougal River, Lacamas Creek, Fallen Leaf Lake, and Round 
Lake.  The City also owns the majority of the watershed for the Jones and Boulder 
Creeks north of the City’s intakes for these sources.  Jones and Boulder Creek are 
tributaries of the Little Washougal River, which is a tributary of the Washougal River.  
The basin characteristics for the creeks, streams, and rivers discussed below were 
obtained from stream gauging published by the U.S. Geological Survey. 
 
The Columbia River begins in Canada, enters the United States in northeastern 
Washington, continues traveling southwest through eastern Washington, where it 
travels over a series of dams until it empties into the Pacific Ocean.  The Columbia 
River forms the border between the states of Washington and Oregon from the point 
where it crosses the 46th Parallel until it empties into the Pacific Ocean.  The Columbia 
River drainage area is approximately 241,000 square miles, with an average flow of 
603,000 cubic feet per second (cfs). 
 
Lacamas Lake is over 60 feet deep in places.  It receives flow from Lacamas Creek and 
Dwyer Creek.  The Lake then discharges into Lacamas Creek, which flows into the 
Washougal River.  The water level is controlled by dam located at the south end of the 
lake.  Fallen Leaf Lake and Round Lake are man-made lakes and are smaller parts of 
Lacamas Lake, separated from Lacamas Lake by Everett Street. 
 
The Washougal River flows southwest from the Cascade Mountains to the City of 
Camas, where it empties into the Columbia River.  The Washougal River drainage basin 
is approximately 108 square miles in size and historical records report average flows at 
approximately 9,000 cfs.  
 
The Little Washougal River, of which Jones and Boulder Creeks are tributaries, flows to 
the southwest out of the Cascade Mountains.  The Little Washougal turns to the 
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southeast before it crosses into the City of Camas UGA and empties into the greater 
Washougal River.  The Little Washougal drainage basin covers approximately 
23 square miles with historical average daily peak flows of approximately 1,317 cfs. 

Site Sensitive Areas 
Site sensitive areas within the City include those classified as wetlands, slide hazard 
areas, and water bodies.  The wetland and floodplain areas within the City are shown in 
Figure 3-4 and 3-5, respectively.  Information in this section was supplied by the City 
and Clark County GIS and Planning Departments. 

Wetlands 
There are approximately 835 acres within the City that are classified as wetlands.  
Wetlands are defined by the EPA as areas that are inundated for at least part of the 
year.  Wetlands support valuable and complex ecosystems and consequently 
development is severely restricted if not prohibited in most wetlands.  Wetlands within 
the City of Camas are shown in Figure 3-4. 

Steep and Unstable Slopes 
There are approximately 891 acres within the City that are classified as steep and 
unstable slopes.  These areas are those that are prone to unstable behavior due to 
steep slopes, lack of vegetation, or unconsolidated soils. 

Water Bodies 
Lakes and streams are classified as sensitive areas due to the wide variety of plants 
and animals that they support.  It should be noted that a majority of the regulations 
discussed in Chapter 2 are designed to protect natural water bodies and their 
associated ecosystems. 
 
Flood Plains 
Flood hazard areas are areas adjacent to lakes, rivers, and streams that are prone to 
flooding during peak runoff periods.  Construction of buildings and other development in 
these areas is regulated in accordance with flood hazard construction standards.  The 
Camas 100-year flood plain map (land that has a 1 percent chance of flooding each 
year) is depicted in Figure 3-5.  Proposed development projects within 300 feet of a 
frequently flooded area are required by municipal code 16.80 to provide a critical area 
report. 

Geology  
The Clark County area exhibits traces of its geologic history including repeated 
inundation by fluctuating sea levels during glacial epochs, the sedimentary processes of 
the Columbia River, volcanic activity, periodic earthquakes, and other tectonic activity.  
The geologic units in Clark County reflect this varied history and can be placed into two 
general categories: older consolidated and volcanic rocks.  These include Columbia 
River Basalts and Skamania and Goble volcanic series, and sedimentary rocks 
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incorporating unconsolidated gravels, silts, sands, and clays created by glacial and 
alluvial processes.  There is an active fault in the region that runs under Lacamas Lake.  

Soils 
The majority of the soils within the City are classified as Hillsboro-Dollar-Cove 
Association by the NRCS.  This soil class is defined as deep, dominantly level to 
sloping, well-drained to very poorly drained, medium textured terrace soil.  The area 
near Lacamas Lake and portions of land that fall within the City’s service area are 
classified as Hesson Olympic Association.  This soil class is deep, nearly level to steep, 
moderately fine textured soils.   

Endangered Species 
As indicated in Chapter 2, the Columbia Bull trout, Coho, Green Sturgeon, Chinook, 
Chum, and Steelhead are listed as “threatened” under the ESA.  Under the ESA, 
governments and individuals are prohibited from taking species, or degrading critical 
habitat of the species. 
 
According to the National Marine Fisheries Service, critical habitat types necessary to 
support the chinook life cycle include juvenile rearing areas, juvenile migration corridors, 
areas for growth and development, adult migration corridors, and spawning areas.  
Essential features of critical habitat include adequate substrate, water quality, water 
quantity, water temperature, water velocity, cover and shelter, food, riparian vegetation, 
space, and safe passage conditions.  Compliance with the Section 4(d) rule finalized in 
June 2000 by the National Marine Fisheries Service will reduce the possibility of City 
activities such as stream crossings or other construction adjacent to streams that may 
adversely impact any of these critical habitat features. 
 
The U.S. Fish and Wildlife Service have proposed listing the resident cutthroat and bull 
trout as threatened under the ESA.  The U.S. Fish and Wildlife Service considers these 
sub-populations to be “depressed,” with an estimated population of less than 5,000 and 
fewer than 500 spawners.  Bull trout habitat requirements are similar to the chinook in 
many respects.  However, spawning bull trout are often associated with colder water 
than the chinook.  Bull trout may seek out groundwater seepages along the bottom of 
small tributary streams in the upper elevations of the watershed. 
 
Table 3-1 lists the priority species present in the Washougal River Basin. 
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Table 3-1  Priority Anadromous and Resident Fish Presence 

Species 
Columbia 

River 
Washougal 

River 

Little 
Washougal 

River 
Boulder 
Creek 

Jones 
Creek 

Chinook Salmon X X X   
Coho Salmon X X X X X 
Chum Salmon X X X   
Sockeye Salmon X     
Steelhead X X X X X 
Bull Trout X     
Green Sturgeon X X    
Source:  Salmon and Steelhead Stock Inventory for Salmon (Department of Fish and Wildlife) and 
Salmonid Stock Inventory for Bull Trout (Department of Fish and Wildlife) 

LAND USE PLANNING 
The current and future land use for the City is shown in Figure 3-1.  The various land 
use classifications for the City are shown in Table 3-2.  The total area of each land use 
designation as defined in Figure 3-1 is also given in Table 3-2.  These zoning 
designations were utilized to develop build-out population estimates later in this chapter. 

Table 3-2  Land Use Designation for the UGA 

Land Use Designation 

City 
Without 

North UGA 
(acres)

North UGA 
Expansion

(acres)

Total 
within 
UGA 

(acres)

Percent of 
Total 

 
Single-Family 3,281 965 4,247 43.0 % 
Multi-Family 358 97 455 4.6 % 
Commercial 6018 89 690 7.0 % 
Industrial 979 0 979 9.9 % 
Light Industrial/Business Park 1,473 551 2,024 20.5 % 
Parks 146 646 792 8.0 % 
Green Space 416 0 416 4.2 % 
Municipal Facilities 36 0 36 0.4 % 
Schools 233 0 233 2.4 % 
Total 7,523 2,349 9,872 100.0 % 
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WASTEWATER SYSTEM 
The City also owns and operates a wastewater collection system consisting of collection 
sewers, trunk sewers, lift stations, force mains, and a wastewater treatment facility.   

INTERGOVERNMENTAL COORDINATION 
Regional coordination is an important component of water system planning.  The City 
currently provides water to areas outside of the UGA, including customers in Clark 
County to the Northeast of the City, and customers within the City of Vancouver’s UGA.  
Adjacent purveyors to the City include the City of Vancouver to the west, the City of 
Washougal to the East, and the Clark County PUD to the north.  The City maintains two 
interties with the City of Washougal.   

CITY OF VANCOUVER 
The City of Vancouver lies within Clark County and borders Camas to the west.  The 
City of Vancouver was incorporated in 1857.  Vancouver’s population was 143,560 as of 
the 2000 Census.  The City of Camas currently provides water service to a small area 
within Vancouver’s UGA along Pacific Rim Blvd.  Among these customers, Hewlett 
Packard is a significant water user that purchases water from both the City of Camas 
and the City of Vancouver.  An emergency intertie exists between the City of Vancouver 
and the City of Camas via two fire hydrants.  

CITY OF WASHOUGAL 
The City of Washougal lies within Clark County and borders Camas to the east.  
Washougal was incorporated in 1908.  As of the 2000 Census, Washougal has a 
population of 8,595.  Camas currently has two one way PRV interties with the City of 
Washougal, which are located in the eastern part of downtown Camas.  Washougal’s 
primary water supply is a well field that pumps from the same aquifer as Camas’ Well 5.  
A copy of the City’s intertie agreement with the City of Washougal is located in 
Appendix G. 

CLARK PUBLIC UTILITIES 
Clark Public Utilities (CPU) serves areas to the north and west of the City’s UGA.  CPU 
serves more than 30,000 water customers within Clark County.  Its service area covers 
approximately 200 square miles and includes the communities of Hazel Dell, Salmon 
Creek, Lakeshore, Felida, Mt. Vista, La Center, Brush Prairie, Hockinson, Venersborg, 
Heisson, Meadow Glade, Dollars Corner, Duluth, Pioneer, Manor, Amboy, and Yacolt.  
The utility also operates a number of satellite water systems for small residential 
developments throughout the County.  Two such satellite systems reside within the City 
UGA.  
 
CPU obtains its water from groundwater sources.  The utility maintains 34 wells with a 
pumping capacity of 33 million gallons per day.  Water is stored in 25 reservoirs with a 
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combined capacity of 11.7 million gallons.  CPU is currently investigating alternative 
water sources for the future.  The most feasible option appears to be the development 
of a wellfield southeast of Vancouver Lake.  This development would yield 
approximately 36 mgd.  CPU currently has two satellite systems located within the City 
of Camas Water Service Area Boundary.  There are currently no interties or written 
agreements with CPU, with the exception of the Coordinated Water Plan.   

RELATED PLANNING DOCUMENTS 
The related planning documents listed in the following sections were utilized in the 
preparation of this document. 

COMPREHENSIVE PLANS 
• Clark County Growth Management Plan, 2007 
• 2004 City of Camas Comprehensive Plan 
• 1996 City of Camas Water System Master Plan 
• Clark County Coordinated Water System Plan (CWSP), 1999 
• City of Camas WSP, 2001 
• Watershed Plan 

OTHER PLANS AND REPORTS 
• NUGA Expansion Water and Sewer Infrastructure Evaluation, September 2007 
• City of Camas Westside Test Well Drilling Program, Pacific Groundwater Group, 

March 2001 
• 2000 City of Camas Water/Sewer Utility Rate Study 
• 1999 City of Camas Water Utility System Development Charge 
• 2007 Metropolitan Transportation Plan for Clark County 
• Washougal Wellfield Hydrogeologic Study 
• General Sewer/Waste Water Facility Plan Update (Draft), 2007 
• 2009 Rate Study 

PLANNING PERIOD 
Due to the City’s growth history and the need to provide water services for future 
growth, the City’s water system is in need of continuous evaluation and improvement.  A 
planning period for the evaluation of the water utility should be long enough to be useful 
for an extended period of time, but not so long as to be impractical.  The planning period 
for this plan is through 2029, coinciding with a 20-year planning interval.  In general, it is 
assumed that mechanical and electrical equipment, such as pumps and controls, have 
a useful life of 20 years, while structures such as reservoirs and piping have a useful life 
of 50 to 75 years.  This Plan will also provide and evaluation of the water system at 
buildout, when the City has grown to its full capacity. 
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POPULATION  
To evaluate the operation of the existing facilities and to estimate the facilities required 
for future water service within the study area, the City’s existing and projected 
populations are established based on historical data provided by the Washington State 
Office of Financial Management (OFM), input from City staff, and land use designations.  
In an effort to maintain consistency with the City’s General Sewer/Wastewater Facility 
Plan, similar projections are used. 

CURRENT AND PROJECTED CITY POPULATION 
The current and future residential population of the City is listed in Table 3-3.  
Population projections between 2008 and 2029 are based upon a linear growth rate 
from the previous 4 years of growth within the City.  This growth rate is based on the 
average from 2005 to 2007, 2.61 percent.  The NUGA population projections are based 
on projections developed for the update to the General Sewer/Wastewater Facility Plan.  
These projections assume that ultimate buildout of the NUGA will occur by 2025, and 
that growth will not begin until 2011.  The total projected population served by the City is 
estimated at 40,321 in 2029. 
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Table 3-3  Historical and Projected UGA Population  

 Year 
City 

Population 

NUGA 
Population 

Served by the 
City Total 

2005 15,460 -    15,460  
2006 15,880 -    15,880  
2007 16,280 -    16,280  
2008 16,700 -    16,700  
2009 17,135 - 17,135  
2010 17,581 -    17,581  
2011 18,039 777  18,817  
2012 18,509 1,555  20,064  
2013 18,992 2,332  21,324  
2014 19,486 3,110  22,596  
2015 19,994 3,887  23,881  
2016 20,515 4,665  25,180  
2017 21,049 5,442  26,492  
2018 21,598 6,220  27,817  
2019 22,160 6,997  29,158  
2020 22,738 7,775  30,512  
2021 23,330 8,552  31,882  
2022 23,938 9,330  33,267  
2023 24,561 10,107  34,668  
2024 25,201 10,885  36,086  
2025 25,858 11,662  37,520  
2026 26,531 11,662  38,193  
2027 27,223 11,662  38,885  
2028 27,932 11,662  39,594  
2029 28,695 11,662 40,321 

*Population data is linked to the Land Use Map dated June 25, 2008, and is shown in Figure 3-1. 

Water Service Area Build-out Population 
Build-out population is based upon the maximum density and acreage of each land use 
classification.  Table 3-4 shows the City’s build-out population for the water service area 
based upon land use.  Build-out for the City water service area is estimated to occur by 
2038. 
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Table 3-4  Build-out Population for the Water Service Area Based on  
Land Use 
 

 
Classification 

Density (Dwelling 
Units per Acre) 

Total 
Acreage 

Residential 
Units 

 
Population 

Single-Family Low 2.6 1,612 4,191 10,058 
Single-Family Medium 4.0 2,216 8,864 21,274 
Multi-Family Low 12.0 147 1,764 4,233 
Multi-Family High 36.0 94 3,384 8,122 
Non-Residential 0 2,091 0 0 
Unclassified* 0.2 7,666 1,533 3,679 
Total 1.4 13,826 19,736 47,366 
*No zoning classification is available for services outside of the UGA.  A build-out density of 0.2 Dwelling 
Units per Acre was assumed. 
 
Population projections should be revisited and reevaluated concurrently with any 
anticipated change to the City’s UGA to ensure the City’s ability to provide water service 
to areas outside the City’s current UGA. 

WATER USE CHARACTERIZATION 
Water use characterization is an important aspect of water system planning.  By 
evaluating the historical trends in the amount of water purchased and consumed, 
peaking factors, and the customer population, it is possible to provide forecasts of future 
demands on the water system.  This is necessary in order to assess the capacity of the 
City’s existing facilities and design future water system facilities. 
 
The City’s customer base is comprised of residential, commercial, and industrial 
connections.  Approximately 51 percent of the City’s total water use is from single-family 
residential customers, and approximately 35 percent industrial water use in 2007.   

WATER SERVICE CONNECTIONS 
The total number of water service connections within the City at the end of 2007 was 
7,095.   

Service Connections by Customer Class 
The City classifies its customers based on various rate codes.  For the purposes of this 
document, water usage has been divided into the following customer types: single 
family residential, multi-family residential, commercial, industrial, combined residential 
/commercial, and city services.  These connections have meter sizes ranging from 5/8-
inch to 6-inches.   
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Table 3-5 provides a summary of the connections for each type of customer class as of 
2007.  The difference between the number of units billed may vary from the number of 
connections due to either multiple units per meter or inactive connections.  The raw 
connection data represented the number of connections at the end of each year.  To 
provide a more accurate view of the connections throughout a given year, the end of 
year data was averaged from the given year, and the previous year.  

Table 3-5  Service Connections by Customer Class 

Customer Class 2003 2004 2005 2006 2007 
Residential 3,948  4,543  5,192  5,909  6,435  
Commercial 184  192  205  217   219  
Industrial 29  29  29  29  29  
City 34  34  34  34   35  
Irrigation 122  133  142  148   159  
Firelines 41  41  42  42  43  
Total 4,357  4,971  5,642  6,379  6,919  
Growth  14.11% 13.50% 13.05% 8.47% 

WATER USE 
Water use in the City can be broken down into three main components:  Source 
production, customer consumption, and distribution system leakage.  These three 
elements are discussed in the following sections. 

Source Production 
The City currently supplies water to its customers through production wells and two 
surface water sources.  The surface water sources are combined and treated at the 
City’s filter plant.  Production is metered at the filter plant and at each individual well.  
Table 3-6 provides the water production from 2002 through 2007 for the filter plant and 
the wells.  These totals are based upon daily meter reading at the respective sources.   
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Table 3-6  2002 – 2007 Production: Average Day Production  

Source 
2002 
(gpd) 

2003 
(gpd) 

2004 
(gpd) 

2005 
(gpd) 

2006 
(gpd) 

2007 
(gpd) 

Filter Plant 1,221,359 1,035,296 1,061,567 750,293 782,337 782,992 
Well 3 480,981 - - - - - 
Well 5 256,989 197,564 257,888 257,888 177,381 52,608 
Well 6 846,304 982,553 137,921 137,921 243,648 468,838 
Well 7 244,666 549,268 165,546 165,546 375,452 198,742 
Well 8 860,260 844,759 386,488 386,488 669,963 667,542 
Well 9 31,117 190,759 122,104 122,104 128,471 52,984 
Well 10 - - 537,388 537,388 257,867 205,348 
Well 11 - 152,997 688,656 688,656 639,014 763,673 
Well 12 - 36,242 567,595 567,595 866,531 570,274 
Total 3,941,676 3,989,438 3,925,152 3,613,878 4,140,664 3,763,001 
 
Table 3-7 provides a summary of the historical per capita production.  

Table 3-7  2005 – 2007 Per Capita Production 

Year 

Water 
Service 

Area 
Population 

ADD 
(gpd) 

Production 
per Capita 

(gpcd) 
2005 15,460 3,613,878 234 
2006 15,880 4,140,664 261 
2007 16,280 3,763,001 231 

Average 15,873 3,839,181 242 
 
Based on the average production from the City’s sources over the last three years the 
per capita production 242 gallons per capita per day (gpcd).  This value accounts for the 
possibility of fluctuations in water use, residential irrigation demands, and distribution 
system leakage.  The average production per capita value is less than the previous 
Plan, 274 gpcd. 
 
However, the industrial water use in the City is significantly high.  To provide a more 
accurate view of the water use per capita, only water use for residential customers is 
considered.  For 2007, the ADD for residential customers is 2,212,000 gpd.  This water 
use includes distribution system leakage, but does not include industrial or commercial 
water use.  With a population of 16,280, the per capita production for residential 
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customers is 136 gpcd.  This value will be used to calculate the demand projections 
discussed in subsequent sections. 

Maximum Day Water Demand 
Peak day demand is the maximum amount of water used in a 24-hour period for the 
year.  Peak hour demand, or maximum instantaneous demand, is the largest amount of 
water used in a one-hour period for the year.  Maximum day and peak hour demands 
usually occur during the summer months due to the added demands of irrigation.  Table 
3-8 presents the historical maximum day demand for each of the City’s sources.  

Table 3-8  2005 – 2007 Maximum Day Source Demand  

Source 
2005 
(gpd) 

2006 
(gpd) 

2007 
(gpd) 

Filter Plant 1,027,000 1,182,000 1,314,000 
Well 5 476,000 504,000 301,000 
Well 6  -  - 1,879,000 
Well 7 707,000 2,083,000 871,000 
Well 8 59,000 1,424,000 1,355,000 
Well 9 752,000 695,000 269,000 
Well 10 1,217,000  - -  
Well 11 1,520,000  - 1,454,000 
Well 12 2,747,000 2,770,000  - 
Total 8,505,000 8,658,000 6,999,000 
Date August 27 July 15 July 10 

 
The City’s telemetry records were used to determine the historical maximum day 
demands (MDD) on the system.  Daily meter readings on the City’s supply wells and 
surface water sources were used to determine the City’s maximum production day.  
Table 3-9 presents the historical maximum day demands to average day peaking 
factors. 
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Table 3-9  2002 – 2007 Maximum Day Demand 

Year 
ADD 
(gpd) 

MDD 
(gpd) 

Peaking 
Factor 

2002 3,941,676 9,585,000 2.43 
2003 3,989,438 8,166,000 2.05 
2004 3,648,184 8,837,000 2.42 
2005 3,613,878 8,505,000 2.35 
2006 4,134,317 8,658,000 2.09 
2007 3,763,001 6,999,000 1.86 

2008(1) 3,695,479 7,745,003 2.09 
Average 3,848,416 8,458,333 2.20 

(1) 2008 data is actual data, but this information was not available at the time this analysis was 
conducted, and therefore, is not included in the average calculation. 

 
Based on the average peaking factor shown in Table 3-9, a conservative peak day to 
average day peaking factor of 2.2 will be used to project peak day demands on the 
system discussed in subsequent sections.  The peak day to average day peaking factor 
was 1.9 in the City’s previous WSP.  
 
The maximum quantity of water produced in a 1-hour period during a maximum day 
demand is the peak hour demand.  If precise records of peak hour demand are not 
available, peak hour is often expressed in terms of a peaking factor.  A peaking factor is 
defined as the ratio of peak hour to the maximum day demand.  It is generally accepted 
that peak hour factors range from 1.5 to 2.5.  The DOH Water System Design Manual, 
August 2001, provides a methodology for calculating peak hour demand (PHD).  The 
generalized equation is as follows: 
  
  PHD = (MDD/1440)[(C)(N) + F] + 18 
 
Where:  PHD  = Peak Hourly Demand, (gpm) 
  C       = Coefficient Associated with Range of ERUs 
  N       = Number of Service Connections, ERUs 
  F        = Factor Associated with Ranges of ERUs 
  MDD = Maximum Day Demand, (gpd/ERU) 
 
For the City, an ERU is equal to 296 gpd, as shown in subsequent sections and in Table 
3-13.  The number of service connections, N, is equal to the maximum day production 
divided by the maximum day demand per ERU.  The result is a total system ERU value 
of 12,989. 
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The values for C and F of the peak hour demand formula are taken from the DOH 
Water System Design Manual, Table 5-1, page 5-8.  C is equal to 1.6 and F is equal to 
225.  The MDD is estimated as MDD = 296 gpd/ERU * 2.2 = 651 gpd/ERU 
 
By substituting these values into the equation above, the PHD is calculated to be 9,518 
gallons per minute (gpm).  Thus, the calculated peaking factor between peak hour 
demand and maximum day demand for the entire system is 1.62 
(9,518/(8,458,333/1440) = 1.62).  (See DOH comment/response matrix for further 
explanation of this calculation.) 

A conservative peak hour to peak day peaking factor of 1.8 will be used to project peak 
hour demands on the system discussed in subsequent sections. 

Consumption History 
City water consumption is measured at individual service meters.  Residential 
customers are billed for water service every two months, while commercial and 
municipal customers are billed monthly.  The City’s water connections and 
consumption, as it is related to customer class, is presented in Table 3-10 and Figures 
3-6 and 3-7. 

Table 3-10  2007 Customer Consumption 

Customer 
Type 

Annual 
Consumption 

(gallons) 
Number of 

Connections

Percent of 
Total 

Connections

Percent of 
Total 

Consumption 
Single-Family 631,634,388 6102 87.2% 46.0% 
Multi-Family 24,167,880 405 5.9% 1.8% 
Commercial 54,723,680 219 3.1% 4.0% 

Industrial 429,112,640 29 0.4% 31.2% 
City 6,456,736 35 0.5% 0.5% 

Irrigation 70,828,120 158.5 2.3% 5.2% 
Hydrants 3,716,064 43 0.6% 0.3% 

NA 1,282,072 0 0.0% 0.1% 
DSL 151,573,946 0 0.0% 11.0% 
Total 1,373,495,526 6,997 100.0% 100.0% 
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Figure 3-6 Connections by Customer Class 
 

 

Figure 3-7 Consumption by Customer Class 
 
Table 3-11 shows the City’s highest water users.  The majority of these users are from 
the industrial customer class that accounts for over 35 percent of the City’s water 
usage.  Note that Camas School District #117 has a number of different accounts, but is 
included as a single account. 
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Table 3-11  Highest Water Users 

Customer 

2005 
ADD 
(gpd) 

2006 
ADD 
(gpd) 

2007 
ADD 
(gpd) 

Wafertech Industries 570,385 625,521 597,593 
Linear Technology 233,870 171,406 257,783 
Georgia Pacific Mill 238,567 253,700 261,624 
Camas School District #117 38,198 55,009 41,559 
Sharp Electronics Corp 17,470 15,494 14,488 
Hewlett-Packard 40,647 29,633 21,329 
Green Mountain Golf Course 0 20,146 0 
Heraeus Shin-estu 12,657 14,543 12,789 
Underwriters Laboratory 20,222 24,751 22,558 
Camas Washington Associates 8,499 8,641 9,143 
Bodycote 7,030 6,640 8,122 

DISTRIBUTION SYSTEM LEAKAGE 
Distribution system leakage (DSL) is defined as the difference between metered source 
production and all accounted for sources of water usage.  Prior to DOH instituting the 
new Water Use Efficiency requirements, all non-revenue water was called “lost and 
unaccounted for water.”  However under the new rules, all non-revenue water is simply 
considered DSL, whether it is resulting from actual leakage in the distribution system or 
is caused by some other factor such as unmetered usage, unaccounted for hydrant 
flushing, or inaccurate meters.  Table 3-12 provides the historical distribution system 
leakage for water from 2002 through 2007.  

Table 3-12  Distribution System Leakage 

Year 
Production 
(gallons) 

Consumption 
(gallons) 

DSL 
(gallons) 

Percent 
DSL 

3-year 
Rolling 

Average 
2002 1,438,711,600 1,093,178,064 345,533,536 24.0% - 
2003 1,456,144,700 1,163,908,194 292,236,506 20.1% - 
2004 1,460,213,119 1,211,462,296 248,750,823 17.0% 20.4% 
2005 1,319,065,600 1,235,318,260 83,747,340 6.3% 14.5% 
2006 1,509,025,682 1,265,488,092 243,537,590 16.1% 13.2% 
2007 1,373,495,526 1,221,921,580 151,573,946 11.0% 11.2% 

Average 1,426,109,371 1,198,546,081 227,563,290 15.8%  
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The City has a relatively high distribution system leakage percentage.  Water systems 
with high pressures (greater than 120 psi), like those found in the 343 Zone, typically 
show large quantities of DSL.  Fire flow requirements and existing sprinkler systems 
may prevent the City from adjusting and re-aligning the existing 343 Zone to reduce 
pressures.  The feasibility of adjusting pressures in the 343 Zone will be analyzed due 
to its potential for conservation and reduction of distribution system leakage.  This 
analysis is included as part of the hydraulic analysis, located in Chapter 5.  As part of 
the Municipal Water Law, the City’s goal is to reduce DSL to an average of 10 percent 
using a 3-year rolling average.  As of 2007, the City is very close to meeting this goal, 
with an average of 11.2 percent DSL. 

EQUIVALENT RESIDENTIAL UNITS 
The conversion of total water use to equivalent residential units (ERUs) provides a way 
to express water use by non-residential customers as an equivalent number of single 
family residential customers.  The average volume of water used per residential 
connection is calculated by dividing the total volume of water used in the single family 
residential customer class by the total number of single family residential connections.  
This number defines the average single family residential water use per connection.  
The volume of water used by the other customer classes can then be converted to an 
equivalent number of single family residential services.  ERUs for other customer 
classes are calculated by dividing the number of connections by the average single 
family residential water use per connection.  The average volume of water used per 
single family residential connection in 2007 was approximately 284 gallons per day 
(gpd).  Table 3-13 provides the number of water service connections by customer class, 
the average daily consumption per customer class for 2007, the ERUs, and the average 
ERUs per connection. 
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Table 3-13  2007 Equivalent Residential Units 

Customer 
Type 

Total 
Demand 

(gpd) 
Number of 

Connections(1) 

Equivalent 
Residential 

Units(2) 

ERUs 
per 
Unit 

Single-Family 1,730,505 6102 6,102 1.00 
Multi-Family 66,213 405 233 0.58 
Commercial 149,928 219 529 2.41 

Industrial 1,175,651 29 4,146 142.95 
City 17,690 35 62 1.78 

Irrigation 194,050 159 684 4.32 
Hydrants 10,181 43 36 0.83 

NA 3,513 0 12 - 
DSL 415,271 0 1,464 - 
Total 3,763,001 6,992 13,269  

(1) Number of connections for each customer class is equal to the average end of year connection values 
from 2006 and 2007. 

(2) ERUs = Total Demand / 283.6 gpd per ERU 
 
Figure 3-8 is a graph that shows the normalized City growth from 2002 through 2007 
based on water service connections and average day production.  This graph shows 
that while the number of connections has steadily increased since 2002, production has 
remained relatively flat.   
 

 

Figure 3-8  Historical Growth 
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City Water Use Efficiency Program 
The City’s water use efficiency (WUE) program includes conservation information on 
their web site, leak detection surveys, a water main replacement program, and a meter 
replacement program.  More information regarding the City’s WUE program, including 
recommended improvements, is provided in Chapter 6. 

WATER USE FORECASTING 
Water use forecasting uses the population projections presented in Table 3-4 along with 
per capita water usage to project the water demands that the system must support as 
its population increases.  The demand forecasts will be used in the system analysis and 
to develop demand sets for the hydraulic analysis. 

PROJECTED WATER USE 
Water use projections have been made based on the City’s population within the water 
service area boundary.  The water use projections were calculated assuming an 
average water use of 142 gpcd for non-industrial water users.  This value was 
calculated using 2005 through 2007 water production less industrial demand and DSL, 
divided by the population data.     
 
Because industrial water use comprises such a large percentage of the City’s water use 
and can grow independently from City population growth, industrial water use has been 
projected separately.  Over the past 6 years, the number of industrial connections has 
not increased; it has remained constant at a value of 26 connections.  The peak day to 
average day peaking factor is 2.2, and the peak hour to peak day peaking factor of 1.8 
will be used.  In order to make the system analysis more conservative, water 
conservation was not included.  However, water use projections incorporating 
conservation are provided in Chapter 6.  The projected average day and peak day water 
demands for the water service area were shown in Table 3-11, and peak hour water 
demands were presented in Table 3-12.  
 
Industrial use was projected assuming a consumption factor of 3,000 gallons per day 
per acre of light industrial land.  Assuming a buildout year of 2025, the water use 
projections for the light industrial land use classification were extrapolated from existing 
water consumption to simulate industrial growth over the next 20 years.  All land zoned 
as light industrial was considered developable to complete these projections.  Wetland 
areas and other areas unsuitable for development were removed from the water use 
projections, since these lands are not developable.  The City does not want to 
understate the potential for light industrial growth within the urban growth boundary.  
 
Wafertech, the City’s largest individual water user, is in the planning stages of 
expanding its current manufacturing plant.  Wafertech used approximately 0.60 mgd in 
2007, and it is anticipated that Wafertech will require as much as 0.70 mgd at its current 
capacity.  
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Table 3-14 summarizes the different values calculated in this chapter, and how these 
values are used to analyze the City’s water usage.  

Table 3-14  Summary of Planning Data Values 

 

 

Value Unit Description 
242 gpcd Average day production per capita for all uses.  Three-year average. 

See Table 3-7. 
142 gpcd Average day production per capita less industrial use and DSL 

(includes all residential and commercial).  Three-year average. 
Used for Non-NUGA demand projections. 

136 gpcd 2007 residential average day demand per capita.  Includes 
residential consumption only.  

116 gpcd Residential average day demand per capita.  Based on single and 
multifamily consumption data.  Three-year average.  Used for NUGA 
residential projections.  

2.20 - Historical average maximum day demand peaking factor.  See 
Table 3-9.  Used to convert ADD to MDD in projections.  

1.80 - 2007 peaking factor to convert MDD to PHD.  Used for projections.  
284 gpd 2007 ERU value.  The average single family residential 

consumption.  
296 gpd 2004-2007 average ERU value.  Used to convert demand 

projections to ERUs.  
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Table 3-15  Non-NUGA Water Demand Projections 

Year 
Non-NUGA 
Population 

Residential, 
Commercial, 

and City 
Demand(1) 

(gpd) 

Industrial 
Demand(2) 

(gpd) 

DSL @ 
11%(3) 
(gpd) 

Total 
ADD(4) 

(gpd) 
MDD(5) 
(gpd) 

PHD(6) 
(gpm) 

2008(7) 16,700 2,371,400 1,267,559 449,759 4,088,718 8,995,180 11,244
2009 17,135 2,433,178 1,364,874 469,422 4,267,475 9,388,444 11,736
2010 17,581 2,496,566 1,462,189 489,284 4,448,039 9,785,686 12,232
2011 18,039 2,561,605 1,559,503 509,351 4,630,459 10,187,010 12,734
2012 18,509 2,628,339 1,656,818 529,626 4,814,783 10,592,522 13,241
2013 18,992 2,696,811 1,754,133 550,117 5,001,060 11,002,332 13,753
2014 19,486 2,767,067 1,851,447 570,828 5,189,341 11,416,551 14,271
2015 19,994 2,839,153 1,948,762 591,765 5,379,679 11,835,295 14,794
2016 20,515 2,913,117 2,046,076 612,934 5,572,127 12,258,680 15,323
2017 21,049 2,989,008 2,143,391 634,341 5,766,740 12,686,828 15,859
2018 21,598 3,066,876 2,240,706 655,993 5,963,575 13,119,864 16,400
2019 22,160 3,146,772 2,338,020 677,896 6,162,688 13,557,914 16,947
2020 22,738 3,228,750 2,435,335 700,055 6,364,141 14,001,109 17,501
2021 23,330 3,312,864 2,532,650 722,479 6,567,993 14,449,584 18,062
2022 23,938 3,399,169 2,629,964 745,174 6,774,307 14,903,475 18,629
2023 24,561 3,487,722 2,727,279 768,146 6,983,147 15,362,923 19,204
2024 25,201 3,578,582 2,824,594 791,404 7,194,579 15,828,075 19,785
2025 25,858 3,671,809 2,830,000 803,594 7,305,404 16,071,888 20,090
2026 26,531 3,767,465 2,830,000 815,417 7,412,882 16,308,341 20,385
2027 27,223 3,865,613 2,830,000 827,548 7,523,161 16,550,954 20,689
2028 27,932 3,966,318 2,830,000 839,994 7,636,312 16,799,887 21,000
2029 28,659 4,069,646 2,830,000 852,765 7,752,411 17,055,305 21,319

(1) Non-NUGA Population * 142 gpcd, 142 gpcd is equal to the average of total production from 2005 to 2007 
less industrial demand and DSL, divided by the population.  Spread linearly based on buildout by 2025.  Total 
of 710 acres, and 3,000 gallons per day per acre, plus 700,000 gpd for Wafertech. 

(2) Spread linearly based on buildout by 2025.  Total of 710 acres, and 3,000 gallons per day per acre, plus 
700,000 for Wafertech. 

(3) DSL = Total ADD * 0.11 
(4) Total ADD = Sum(Residential, Commercial, City, and Industrial Demand) / 0.89 
(5) MDD = ADD * 2.2 
(6) PHD = MDD * 1.8 / (24 * 60) 
(7) 2008 is actual data from OFM and is not projected, 2009 OFM data shows a population of 16,950.  

Methodology for population projection is described on page 3-10. 
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Table 3-16  NUGA Water Demand Projections 
 

Year 
NUGA 

Population 

Residential 
Demand(1) 

(gpd) 

LI/BP 
Demand(2) 

(gpd) 

Commercial 
Demand(3) 

(gpd) 

DSL @ 
11%(4) 
(gpd) 

Total 
ADD(5) 
(gpd) 

MDD(6) 
(gpd) 

PHD(7) 
(gpm) 

2008 - - - - - - - - 
2009 - - - - - - - - 
2010 - - - - - - - - 
2011 777 90,186 4,286 2,923 12,038 109,433 240,753 301 
2012 1,555 180,372 8,573 5,846 24,075 218,866 481,506 602 
2013 2,332 270,558 12,859 8,769 36,113 328,299 722,258 903 
2014 3,110 360,745 17,146 11,692 48,151 437,732 963,011 1,204 
2015 3,887 450,931 21,432 14,615 60,188 547,165 1,203,764 1,505 
2016 4,665 541,117 25,718 17,538 72,226 656,599 1,444,517 1,806 
2017 5,442 631,303 30,005 20,460 84,263 766,032 1,685,270 2,107 
2018 6,220 721,489 34,291 23,383 96,301 875,465 1,926,022 2,408 
2019 6,997 811,675 38,578 26,306 108,339 984,898 2,166,775 2,708 
2020 7,775 901,861 42,864 29,229 120,376 1,094,331 2,407,528 3,009 
2021 8,552 992,047 47,150 32,152 132,414 1,203,764 2,648,281 3,310 
2022 9,330 1,082,234 51,437 35,075 144,452 1,313,197 2,889,034 3,611 
2023 10,107 1,172,420 55,723 37,998 156,489 1,422,630 3,129,786 3,912 
2024 10,885 1,262,606 60,010 40,921 168,527 1,532,063 3,370,539 4,213 
2025 11,662 1,352,792 64,296 43,844 180,565 1,641,496 3,611,292 4,514 
2026 11,662 1,352,792 64,296 43,844 180,565 1,641,496 3,611,292 4,514 
2027 11,662 1,352,792 64,296 43,844 180,565 1,641,496 3,611,292 4,514 
2028 11,662 1,352,792 64,296 43,844 180,565 1,641,496 3,611,292 4,514 
2029 11,662 1,352,792 64,296 43,844 180,565 1,641,496 3,611,292 4,514 
(1) Linearly distributed based on a total buildout population of 11,662 (determined from the City and in the North 

UGA Expansion Water and Sewer Infrastructure Analysis by Gray & Osborne in September 2007) and 116 
gpcd.  116 gpcd is equal to the average residential consumption from 2005 to 2007, divided by the 
population.  

(2) Linearly distributed based on total employees on the developable acreage, 2,819 (determined from the City 
and in the North UGA Expansion Water and Sewer Infrastructure Analysis by Gray & Osborne in September 
2007) and 18 gpd/employee from the Washington DOH Water System Design Manual. 

(3) Linearly distributed based on the developable acreage, 66.4 (determined from the City and in the North UGA 
Expansion Water and Sewer Infrastructure Analysis by Gray & Osborne in September 2007) and 660 
gpd/acre for commercial use.  This value was determined based on the average commercial water use in 
2007, 150,000 gpd, over the existing 227 commercial acres in the City (150,000 / 227 = 660 gpd/acre). 

(4) DSL = Total ADD * 0.11 
(5) NUGA Total ADD = Sum(Residential , LI/BP, and Commercial Consumption) / 0.89 
(6) NUGA MDD = NUGA ADD * 2.2 
(7) NUGA PHD = NUGA MDD * 1.8 / (24 * 60) 
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Table 3-17  Total City and NUGA Water Demand Projections 
 

Year 
Total 

Population 

Total 
Residential, 
Commercial, 

LI, and BP 
Demand 

(gpd) 

Total 
Industrial 
Demand 

(gpd) 

Total DSL 
@ 11% 
(gpd) 

Total 
ADD 
(gpd) 

Total MDD 
(gpd) 

Total 
PHD 

(gpm) 
2008 16,700 2,371,400 1,267,559 449,759 4,088,718 8,995,180 11,244 
2009 17,135 2,433,178 1,364,874 469,422 4,267,475 9,388,444 11,736 
2010 17,581 2,496,566 1,462,189 489,284 4,448,039 9,785,686 12,232 
2011 18,817 2,659,001 1,559,503 521,388 4,739,892 10,427,763 13,035 
2012 20,064 2,823,130 1,656,818 553,701 5,033,649 11,074,028 13,843 
2013 21,324 2,988,997 1,754,133 586,230 5,329,359 11,724,590 14,656 
2014 22,596 3,156,648 1,851,447 618,978 5,627,074 12,379,562 15,474 
2015 23,881 3,326,130 1,948,762 651,953 5,926,845 13,039,059 16,299 
2016 25,180 3,497,490 2,046,076 685,160 6,228,726 13,703,197 17,129 
2017 26,492 3,670,776 2,143,391 718,605 6,532,772 14,372,098 17,965 
2018 27,817 3,846,039 2,240,706 752,294 6,839,039 15,045,887 18,807 
2019 29,158 4,023,331 2,338,020 786,234 7,147,586 15,724,689 19,656 
2020 30,512 4,202,705 2,435,335 820,432 7,458,472 16,408,637 20,511 
2021 31,882 4,384,214 2,532,650 854,893 7,771,757 17,097,865 21,372 
2022 33,267 4,567,914 2,629,964 889,625 8,087,504 17,792,508 22,241 
2023 34,668 4,753,863 2,727,279 924,635 8,405,777 18,492,710 23,116 
2024 36,086 4,942,118 2,824,594 959,931 8,726,643 19,198,614 23,998 
2025 37,520 5,132,741 2,830,000 984,159 8,946,900 19,683,180 24,604 
2026 38,193 5,228,397 2,830,000 995,982 9,054,379 19,919,633 24,900 
2027 38,885 5,326,545 2,830,000 1,008,112 9,164,657 20,162,246 25,203 
2028 39,594 5,427,250 2,830,000 1,020,559 9,277,809 20,411,179 25,514 
2029 40,321 5,530,578 2,830,000 1,033,330 9,393,908 20,666,597 25,833 
(1) The sum of Non-NUGA Demands from Table 3-15, and NUGA Demands from Table 3-16. 
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For comparison purposes, Table 3-18 shows the breakdown of ERUs for the total 
production in 2007.  The total number of ERUs in 2007 was 13,269. 

 
Table 3-18  2007 ERU Distribution 

 

Customer Type 

Total 
Demand 

(gpd) 
Number of 

Connections(1) 

Equivalent 
Residential 

Units(2) 
ERUs 

per Unit 
Single-Family 1,730,505 6102 6,102 1.00 
Multi-Family 66,213 405 233 0.58 
Commercial 149,928 219 529 2.41 

Industrial 1,175,651 29 4,146 142.95 
City 17,690 35 62 1.78 

Irrigation 194,050 158.5 684 4.32 
Hydrants 10,181 43 36 0.83 

NA 3,513 0 12 - 
DSL 415,271 0 1,464 - 
Total 3,763,001 6,992 13,269  

(1) Number of connections for each customer class is equal to the average end of year connection values from 
2006 and 2007. 

(2) ERUs = Total Demand / 283.6 gpd per ERU 

 
The 2007 ERU value is based on actual data single family data from 2007.  The ERU 
value for 2007 is 283.6 gpd/ERU. 
 
The following table represents the 2007 ERU distribution without industrial demand or 
DSL.  This data is used to separate the non-NUGA demand projections from 
Table 3-15, Column 3 by customer type. 
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Table 3-19  2007 ERU Distribution (less Industrial and DSL) 
 

Customer 
Type Demand (gpd) 

Equivalent 
Residential 

Units(1) 
Percentage of 
Total ERUs (2) 

Single-Family 1,730,505 6,102 0.80 
Multi-Family 66,213 233 0.03 
Commercial 149,928 529 0.07 

City 17,690 62 0.01 
Irrigation 194,050 684 0.09 
Hydrants 10,181 36 0.00 

NA 3,513 12 0.00 
Total 2,172,079 7,659 1.0 

(1) Equal to the annual consumption divided by 283.6 gpd/ERU 
(2) Equal to the number of ERUs for each customer class divided by 7,659 

 
The following tables project ERUs for the City through the 20-year planning period.  
These projections are based on an average ERU value from 2004 to 2007.  The 
following projections use a value of 296 gpd/ERU. 
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Table 3-20  Non-NUGA ERU Projections 
 

Year Residential(1) Commercial(2) City(3) Irrigation(4) Industrial(5) 
DSL 

@11%(6) 
Total 

ERUs(7) 

2008 6,650 561 80 721 4,282 1,519 13,813 
2009 6,823 575 82 740 4,611 1,586 14,417 
2010 7,001 590 84 759 4,940 1,653 15,027 
2011 7,183 606 87 779 5,269 1,721 15,643 
2012 7,370 622 89 799 5,597 1,789 16,266 
2013 7,562 638 91 820 5,926 1,859 16,895 
2014 7,759 654 93 841 6,255 1,928 17,532 
2015 7,961 671 96 863 6,584 1,999 18,175 
2016 8,169 689 98 886 6,912 2,071 18,825 
2017 8,381 707 101 909 7,241 2,143 19,482 
2018 8,600 725 104 932 7,570 2,216 20,147 
2019 8,824 744 106 957 7,899 2,290 20,820 
2020 9,054 764 109 982 8,227 2,365 21,500 
2021 9,289 783 112 1,007 8,556 2,441 22,189 
2022 9,531 804 115 1,034 8,885 2,517 22,886 
2023 9,780 825 118 1,060 9,214 2,595 23,592 
2024 10,035 846 121 1,088 9,543 2,674 24,306 
2025 10,296 868 124 1,116 9,561 2,715 24,680 
2026 10,564 891 127 1,146 9,561 2,755 25,044 
2027 10,839 914 131 1,175 9,561 2,796 25,416 
2028 11,122 938 134 1,206 9,561 2,838 25,798 
2029 11,412 962 137 1,237 9,561 2,881 26,191 

(1) Residential ERUs = SF + MF ERU percentage from Table 3-17 (0.83)* third column in Table 3-15. 
(2) Commercial ERUs = Commercial ERU percentage from Table 3-19 (0.07) * third column in Table 3-15. 
(3) City ERUs = City ERU percentage from Table 3-19 (0.01) * third column in Table 3-15. 
(4) Irrigation ERUs = Irrigation ERU percentage from Table 3-19 (0.09) * third column in Table 3-15. 
(5) Industrial ERUs = Industrial Demand from Table 3-15, Column 4 / 296 gpd per ERU. 
(6) DSL ERUs = DSL Demand from Table 3-15, Column 5 / 296 gpd per ERU. 
(7) Total ERUs = sum of Residential, Commercial, City, Irrigation, Industrial, and DSL ERUs. 
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Table 3-21  NUGA ERU Projections 
 

Year Residential(1) LI/BP(2) Commercial(3) 
DSL @ 
11%(4) 

Total 
ERUs(5) 

2008 - - -  - 
2009 - - -  - 
2010 - - -  - 
2011 305 14 10 41 370 
2012 609 29 20 81 739 
2013 914 43 30 122 1,109 
2014 1,219 58 39 163 1,479 
2015 1,523 72 49 203 1,849 
2016 1,828 87 59 244 2,218 
2017 2,133 101 69 285 2,588 
2018 2,437 116 79 325 2,958 
2019 2,742 130 89 366 3,327 
2020 3,047 145 99 407 3,697 
2021 3,352 159 109 447 4,067 
2022 3,656 174 118 488 4,436 
2023 3,961 188 128 529 4,806 
2024 4,266 203 138 569 5,176 
2025 4,570 217 148 610 5,546 
2026 4,570 217 148 610 5,546 
2027 4,570 217 148 610 5,546 
2028 4,570 217 148 610 5,546 
2029 4,570 217 148 610 5,546 
(1) Residential ERUs = Residential Demand from Table 3-16, Column 3 / 296 gpd per 

ERU. 
(2) LI/BP ERUs = LI/BP Demand from Table 3-16, Column 4 / 296 gpd per ERU. 
(3) Commercial ERUs = Commercial Demand from Table 3-16, Column 5 / 296 gpd per 

ERU. 
(4) DSL ERUs = DSL Demand from Table 3-16, Column 6 / 296 gpd per ERU. 
(5) Total ERUs = Sum of Residential, LI/BP, Commercial, and DSL ERUs. 
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Table 3-22  Total ERU Projections(1) 

 

Year Residential Commercial 
Industrial, LI, 

and BP City Irrigation DSL 
Total 
ERUs 

2008 6,650 561 4,282 80 721 1,519 13,813 
2009 6,823 575 4,611 82 740 1,586 14,417 
2010 7,001 590 4,940 84 759 1,653 15,027 
2011 7,488 616 5,283 87 779 1,761 16,013 
2012 7,979 641 5,626 89 799 1,871 17,006 
2013 8,476 667 5,970 91 820 1,981 18,005 
2014 8,978 694 6,313 93 841 2,091 19,010 
2015 9,485 721 6,656 96 863 2,203 20,023 
2016 9,997 748 6,999 98 886 2,315 21,043 
2017 10,514 776 7,343 101 909 2,428 22,070 
2018 11,037 804 7,686 104 932 2,542 23,105 
2019 11,566 833 8,029 106 957 2,656 24,147 
2020 12,100 862 8,372 109 982 2,772 25,198 
2021 12,641 892 8,716 112 1,007 2,888 26,256 
2022 13,188 922 9,059 115 1,034 3,005 27,323 
2023 13,741 953 9,402 118 1,060 3,124 28,398 
2024 14,300 985 9,745 121 1,088 3,243 29,482 
2025 14,866 1,016 9,778 124 1,116 3,325 30,226 
2026 15,134 1,039 9,778 127 1,146 3,365 30,589 
2027 15,410 1,062 9,778 131 1,175 3,406 30,962 
2028 15,692 1,086 9,778 134 1,206 3,448 31,344 
2029 15,982 1,180 9,778 137 1,237 3,491 31,805 

(1) The sum of Non-NUGA ERU projection from Table 3-20 and NUGA ERU projections from Table 3-21. 

BUILDOUT PROJECTIONS 
Buildout projections have been developed using the assumptions described in previous 
sections for areas within the City limits and the Urban Growth Area (UGA).  Ultimate 
buildout is estimated to occur by 2038.  The average daily demand within the city limits 
and UGA includes Phase I of Waftertech and is 10.58 million gallons per day (mgd), or 
11,856 acre-feet per year (ac-ft/yr). 
 
The ultimate water uses for the City include Phases II and III of the Waftertech 
expansion and buildout within the City’s water service boundary (WSB) as defined in the 
Coordinated Water System Plan (CWSP), which includes areas outside of the city limits 
and UGA.  The acreage within the WSB that was not included in the original analysis is 
3,151 acres.  Using an estimate of three dwelling units per acre, an additional 
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9,454 equivalent residential units (ERUs) are estimated within the WSB and outside of 
the city limits and UGA.  Based on the ERU value of 296 gpd/ERU, an additional 
2.79 mgd, or 3,134 ac-ft/yr, are anticipated within the WSB. 
 
The ultimate expansion of Waftertech Phase III has a demand of 3.50 mgd.  Phase I 
includes 0.70 mgd for Waftertech.  Therefore, an additional 2.80 mgd, or 3,136 ac-ft/yr, 
from Wafertech must be accounted for at ultimate buildout for the City.  The following 
table summarizes the demands that can be expected for the City at buildout. 

Table 3-23  Total Buildout Demands 

Demand Source 
ADD 

(mgd) 
Annual Demand 

(acre-ft) 
WSP – City Limits, UGA, Wafertech Phase I 10.58 11,856 
WSB 2.79 3,136 
Wafertech Phase II and III 2.80 3,136 
Total Buildout Demands 16.17 18,126 
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Chapter 4   
SYSTEM ANALYSIS 
 

 

INTRODUCTION 
The purpose of this chapter is to determine if the existing water system facilities are 
able to supply sufficient quality and quantity of water to meet existing and projected 
demands.  In this section, three major planning components will be analyzed in detail: 
 

• Water Quality Analysis 

• System Component Analysis 

• Summary of Deficiencies 
 

The design and construction standards identify the standards that apply to the City’s 
water system facilities.  The system component analyses compare the various design 
standards to the City’s existing facilities.  Based on these analyses, a summary of 
deficiencies is provided.  Recommended improvements, project costs, and prioritization 
of recommended improvements are presented in Chapter 8 of this report. 

WATER SYSTEM STANDARDS 
The City complies with water quality standards established by the Washington State 
Department of Health. 
 
Design standards established by the Washington State Department of Health are used 
to evaluate the City’s water system in this Chapter. 
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The City has updated construction standards in May 2007.  The water details can be 
found in Appendix E.  

WATER QUALITY ANALYSIS 
The City obtains its water from both surface water and groundwater sources.  All of the 
City’s sources are treated with chlorine and fluoride.  Surface water is also treated via a 
rapid sand pressure filter plant.  The City began corrosion control in April, 2000, 
consisting of soda ash addition at the filter plant and caustic soda addition at the 
groundwater sources. 
 
The following sections provide a discussion of the water quality monitoring conducted 
by the City as well as the coordination with SPU for regional water quality monitoring 
programs. 
 
A detailed review of the City’s water quality is included in the City of Camas Annual 
Drinking Water Quality Report, located in the Appendix F.  The City monitors for over 
150 compounds, including turbidity, lead and copper, bacteriological contaminants, and 
disinfection by-products.  Table 4-1 lists the City’s regular water quality testing 
schedule.  In addition to the items listed in Table 4-1, the City tests for Synthetic 
Organic Compounds (SOCs), radionuclides, lead and copper, and all other water quality 
testing required to meet DOH and EPA regulatory compliance. 

Table 4-1  Water Quality Testing 

Water Quality Parameter Source(s) Testing Frequency 
Water Turbidity Filter Plant Continuous and daily 
Coliform Boulder Creek, Jones 

Creek, Distribution 
System 

One combined monthly sample 
for surface water, 
Five weekly in distribution system 

Volatile Organic Chemicals 
(VOCs) 

Boulder Creek, Jones 
Creek, Wells 

 
Every 36 months 

Inorganics Boulder Creek and 
Jones Creek, Wells 

One combined annual sample for surface 
water, every 36 months for wells 

Fluoride Filter Plant 
Wells 
Distribution System 

Daily 
Daily 
Four Weekly Samples 

Temperature Filter Plant Daily 
pH Filter Plant 

Distribution System 
Daily 
Continuous at Angelo and Upper Prune Hill 
Booster Stations 
Four Weekly Samples 

Chlorine Residual Filter Plant 
Wells 
Distribution System 

Continuous and Daily 
Daily 
Five Weekly Samples 
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BACTERIOLOGICAL 
All bacteriological sampling is conducted by the City at the sampling locations listed in 
Table 4-2.  The City monitors for bacteriological contaminants in accordance with its 
Water Quality Monitoring Plan.  The number of required monthly samples is provided 
annually from DOH on the Water Quality Monitoring Report.  The City is required to 
collect 20 samples per month per WAC 246-290-300.  The number of required samples 
is based on the population served by the water system. 
 

The City has been in compliance with WAC regulations for sampling and follow-up 
actions.  The City had a sample test positive for total coliform in 2007 with E. coli 
absent.  Follow-up testing revealed that sample was negative for coliform.  The coliform 
monitoring plan is located in Appendix H of this plan.  The follow up monitoring locations 
are not listed in the following table, but are included in the appendix.  

Table 4-2  Water Quality Monitoring Stations* 

 
Service Area 

 
Location 

Surface Water Sources Influent of Chlorine Plant 
852 Zone - Upper Prune Hill NW 24th and Elgin 
852 Zone - Upper Prune Hill NW 24th and Maryland 
852 Zone - Upper Prune Hill Lower Prune Hill Booster 
852 Zone - Upper Prune Hill Upper Prune Hill Booster 
852 Zone - Upper Prune Hill NW 9th and Hoquiam 
852 Zone - Upper Prune Hill SE Grandridge Drive 

455 Zone - Lower Prune Hill Forest Home Booster 
455 Zone - Lower Prune Hill Angelo Booster Station 
455 Zone - Lower Prune Hill Crown Park – NE 17th and Dallas 
343 Zone - Butler 1707 NE Ione St. 
343 Zone - Butler 616 NE 4th Ave. 
343 Zone - Butler NE 2nd and Yale 

343 Zone - Butler Butler Booster 
343 Zone - Butler SE 11th and Polk 
542 Zone - Gregg 27200 SE Robinson Road 
542 Zone - Gregg Gregg Booster 
544 Zone - Lacamas Underwriters Lab 
544 Zone - Lacamas 4302 NW Dahlia 
544 Zone - Lacamas Lacamas Booster Station 

544 Zone - Lacamas 3263 NW 45th Court 
544 Zone - Lacamas Fire Station #42 (Parker Street) 

*Only 20 samples are taken each month.  Sample sites are rotated between locations listed. 
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DISINFECTION BYPRODUCTS 
The Disinfection/Disinfection Byproducts (D/DBP) Rule establishes residual disinfectant 
concentrations and maximum contaminant levels for disinfection byproducts.  The rule 
was implemented in two stages.  Stage 1 was published in the November 1998 and 
became effective in December 2001.  Stage 2 was published in January 2006 and 
compliance begins on October 1, 2013.  Under Stage 2 of the D/DBP Rule, the MCLs 
for TTHM and HAA5 remain 80 µg/L and 60 µg/L, respectively; however, compliance 
with the MCL is based on the running annual average of each individual sample instead 
of the running annual average of all samples combined.  The number of samples taken 
is dependent on the population served.  Table 4-3 summarizes the D/DBP Rule 
standards. 

Table 4-3  D/DBP Standards 

Parameter MCL (Final) 
TTHM (Total Trihalomethanes) 80 µg/L 

HAA5 (Sum of five Haloacetic Acids) 60 µg/L 
Bromate 10 µg/L 
Chlorite 1.0 mg/L 
Residual Chlorine 4.0 mg/L 
 
The City currently tests quarterly for disinfection byproducts and is in full compliance 
with the Stage 1 requirements.  The City has been approved for a 40/30 certification 
waiver because all of their Stage 1 D/DBP sample results are below 40 µg/L for TTHM 
and 30 µg/L for HAA5 and they have no monitoring violations.  The City received a 
40/30 certification waiver for Stage 2 of the D/DBP Rule in a letter from DOH dated 
April 21, 2006.  The City’s reduced monitoring requirement is to collect a total of five 
TTHM and five HAA5 samples per quarter.  Table 4-4 shows the results of the City’s 
2007 disinfection by-product testing.  All results meet the EPA standards for disinfection 
byproducts. 
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Table 4-4  2007 D/DBP Test Results 

 
Date 

 
Test Location 

HAA (5) 
(µg/L) 

Total Trihalomethanes 
(µg/L) 

6/13/2007 SE 8th and Polk 0.9 1.1 

6/13/2007 NW 9th and Hoquam 4.3 5.6 
6/13/2007 NW 18th and Beech 2.9 6.6 
6/13/2007 Underwriter Lab - 

Camas 
9.0 9.2 

6/13/2007 Green Mnt. Golf 
Course 

18.1 14.9 

3/29/2007 1620 SE 8th Avenue ND 1.5 
3/29/2007 NW Maryland and 

24th 
6.3 6.9 

3/29/2007 616 NE 4th ND 1.0 
3/29/2007 Fire Station 42 17.7 11.6 
3/29/2007 27224 SE Robinson 

Road 
6.2 8.0 

8/29/2007 West End Macintosh 2.2 5.8 
8/29/2007 NW 9th and Hoquam 1.7 5.9 
8/29/2007 SW 6th - END 1.3 5.6 
8/29/2007 616 NE 4th ND 0.9 

8/29/2007 NE 2nd and Yale ND 2.0 
12/5/2007 NE 2nd and Yale 2.7 4.3 
12/5/2007 1620 SE 8th Avenue 2.0 3.1 
12/5/2007 27224 SE Robinsen 9.9 12.3 
12/5/2007 Underwriters Lab - 

Camas 
2.3 2.0 

12/5/2007 616 NE 4th  2.1 1.6 

RESIDUAL DISINFECTANT 
According to WAC 246-290-300, systems providing disinfection treatment shall measure 
residual disinfectant concentration within the distribution system when taking routine or 
repeat coliform samples.  The City is required to maintain a minimum chlorine residual 
of 0.2 mg/L throughout its distribution system.  To ensure adequate chlorine residual, 
the City monitors the filter plant effluent continuously, and takes daily samples of the 
filter plant influent and at each of the groundwater wells.  The City also tests five 
distribution samples each week for chlorine residual, to ensure adequate levels are 
being maintained throughout the distribution system.  City records indicate that chlorine 
residual in the distribution system typically ranges between 0.5 and 1.2 mg/L.   
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VOLATILE ORGANIC CHEMICALS 
The City tests for VOCs every three years, in accordance with WAC 246-290-300.  The 
City’s last testing period occurred in September 2007 and 2006.  Results indicated no 
detection of VOCs at the wells.  The City’s next round of VOC sampling is scheduled for 
2009, during which time the City will test all existing wells.  The City’s latest VOC results 
are located in Appendix I. 

SYNTHETIC ORGANIC CHEMICALS 
The City tests for SOCs every 3 years, in accordance with WAC 246-290-300.  The 
City’s last testing period occurred in April 2007, and results indicated no detection of 
SOCs at the Filter plant or any of the wells.  The City’s next round of SOC testing is 
scheduled for 2010. 

LEAD AND COPPER 
After the Lead and Copper Rule (LCR) was adopted in 1991, the City performed a 
corrosion control study to determine methods to bring the water system into compliance.  
As a result of the study, the City has provided pH treatment to its surface water sources 
and groundwater sources with caustic soda.  This treatment method provides the least 
impact on the City’s customers, while raising the City’s groundwater to acceptable pH 
levels.  The City began corrosion control of its groundwater sources in April 2000.  Lead 
and copper testing indicates that the corrosion control measures are effective.  The 
latest lead and copper testing results are located in Appendix J.  

RADIONUCLIDES 
WAC 246-290-300(10) and 40 CFR 141.26 require radionuclide samples once every 
4 years.  A gross alpha particle activity measurement may be substituted for the 
required radium-226 and radium-228 analysis provided that the measured gross alpha 
particle activity does not exceed 5 pCi/L at a confidence level of 95 percent.   
 
Though a radon MCL was included in the originally proposed Radionuclide Rule, it is 
determined that a radon MCL will now be issued as a separate rule.  In November of 
1999, EPA proposed a preliminary radon MCL of 300 pCi/L.  EPA is considering an 
alternative MCL of 4,000 pCi/L if states or water purveyors implement a multimedia 
mitigation program aimed at reducing household indoor-air health risks from radon gas 
from soil as well as tap water.  The date for publication of the final Radon Rule is 
unknown at this time.  
 
The City began testing for radionuclides in 1995.  Since that time, the City has been in 
compliance with all adopted radionuclide regulations.  The City collected radionuclide 
samples for radium in 2004 and 2008.  In all of the samples the result was below the 
detection level.  The next round of radionuclide testing will be in 2012. 
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INORGANIC COMPOUNDS 
The City tests annually for Inorganic Compounds (IOCs) in accordance with WAC 246-
290-300.  The City’s most recent IOCs were taken in 2007, these results can be found 
in Appendix K.  Results indicated that the City does not have any MCL violations.   

GROUNDWATER UNDER THE INFLUENCE OF SURFACE WATER (GWI) 
None of the City’s sources are GWI.  Well 4 was determined as a GWI source, but has 
since been abandoned.  The Washougal Wellfield wells are designated as hydraulically 
connected to surface water.  These wells, Wells 6, 7, 8, 10, 11, 12, and 13, are required 
to meet a CT of 6.  In addition, any other sources developed within the wellfield must 
also meet a CT of 6.  This includes Well 14, which is currently under construction, and 
the remaining two wells that have yet to be designed.  
 

WATER RIGHTS ANALYSIS 
A summary of the City’s existing water rights is provided in Table 1-3 of Chapter 1.  
Both the maximum instantaneous and the annual withdrawals from surface water and 
groundwater sources must comply with the limitations of these water rights.  A 
comparison of instantaneous water rights for each of the City’s sources to current 
source pumping capacity is presented in Table 4-5.  

Table 4-5  Instantaneous Water Right versus Source Capacity 

 
 

Source 

Instantaneous 
Diversion or 

Withdrawal (gpm) 

Nominal Pumping 
Capacity 
(gpm)(1) 

Water Right 
Surplus (+) or 

Deficit (-) (gpm) 

Boulder Creek 1,120 [2.5 cfs] 590(2) +530 

Jones Creek 450 [1.0 cfs] 450(2) 0 

Well 5 600 500 +100 

Well 6 1,500 1,450 +50 

Well 7 1,000 950 +50 

Well 8 900 1,350 -450 

Well 9 650 650 0 

Well 10 900 900 0 

Well 11 1,200 1,200 0 

Well 12 900 900 0 

Well 13 1,325 1,325 0 

Wellfield Water Right(3) 500 0 +500 

Future Anderson Site Well 14 1,000 0 +1,000 

Future Parkers Landing 1,000 0 +1,000 

Future Treatment Plant Well 1,000 0 +1,000 
2008 Total 14,045(4) 10,265 +3,780 
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Table 4-5  Instantaneous Water Right versus Source Capacity 
(continued) 

 
 

Source 

Instantaneous 
Diversion or 

Withdrawal (gpm) 

Nominal Pumping 
Capacity 
(gpm)(1) 

Water Right 
Surplus (+) or 

Deficit (-) (gpm) 

Pending Applications 

Fire Station 350 0 0 

Camas Meadows 1,000 0 0 
(1)  Hydraulic pumping capability may vary depending on which sources are running. 
(2)  For the two surface water sources, pumping capacity is considered to be the maximum flow rate 

through the gravity pipeline system.  These sources are seasonal sources which are available 
between November 1 and May 14, and are not available during May 15 through October 31.  
Surface water capacity is approximately 1,040 gpm based on meter data.  This is the hydraulic 
limitation of the existing transmission pipeline.   

(3)  This is a floating water right for the Washougal Wellfield that may be used on Wells 5, 6, 7, 8, 10, 11, 
12, or 13. 

(4)  Total does not include pending applications.  All water rights are not available for use at the same 
time.  

 
As demonstrated by this comparison of instantaneous water rights to source diversion 
and pumping capacity, a surplus water rights capacity of 3,780 gpm exists.  The 
majority of the surplus of water rights over pumping capacity is due to the recently 
approved ecology applications for three future well sites.  Additional capacity is due to 
an inability to completely utilize the Jones and Boulder Creek instantaneous water right 
capacity due to transmission and filter plant limitations.  The City prefers to transfer 
surface water rights rather than upgrade the existing facilities.  Currently, Jones and 
Boulder Creek are used as a seasonal source, and are not available between May 15 
and October 31. 

INSTANTANEOUS WATER RIGHTS ANALYSIS 
An analysis of the ability of the City’s total instantaneous water rights and pumping 
capacity to meet current and future water system production needs is presented in 
Table 4-6. 
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Table 4-6 Instantaneous Water Right Analysis 

 
Year 

Total 
Instantaneous 
Water Right(1) 

(gpm) 

Maximum Day 
Demand (2) 

(gpm) 

Source Capacity 
Surplus (+) or 

Deficit (-) (gpm) 

2008 12,475 5,378 +7,097 

2015 12,475 9,054 +3,421 

2029 12,475 14,174 -1,699 
(1) Jones and Boulder Creek are not available as source water during maximum day 

demand usage.  Total instantaneous water right does not include these surface water 
rights.  

(2) The MDD is from Table 3-17, converted from gpd to gpm. 

 
This table demonstrates that at this time, instantaneous water rights are sufficient to 
meet maximum day demands for the water system.  Assuming that the City develops 
the three wells for which they have water rights, instantaneous water rights will meet the 
demands in the 6-year planning period.  A minimal deficiency is shown in the 20-year 
planning period.  This deficiency can be addressed through conservation, approval of 
pending water right applications at the Fire Station and Camas Meadows, or other 
source options provided for in the WIRA Plan or allowed by Ecology.  Once the pending 
water right applications are approved by Ecology, the City will have a deficiency of 
water rights in the 20-year planning period of 349 gpm. 

ANNUAL WATER RIGHTS ANALYSIS 
With respect to annual water withdrawal requirements, Table 4-7 provides an analysis 
of the City’s ability to meet existing and future demands. 
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Table 4-7  Annual Water Right Analysis 

 
 

Source 

Annual Water Right 
(acre-feet) 

Annual Source 
Production-2008 

(acre-feet)(1) 

Surplus (+) or 
Deficit (-) 
(acre-feet) 

Boulder Creek 1,820 (P) 
679(2) 

+2,288 

Jones Creek 730 (P) 

Well No. 5 920 (P) 

Capped 
at 

5,900 
acre-ft 

per year 

3,333 

Well No. 6 2,400 (P) 

Well No. 7 530 (P) 

Well No. 8 530 (P) 

Well No. 10 320 (P) 

Well No. 11 118 (P) 

Well No. 12 230 (P) 

Well No. 13 1,208 (P) 

Well No. 9 210 (S) 127 +83 

Anderson Site 880 (P) 0 +880 

Parkers Landing 880 (P) 0 +880 

Treatment Plant 
Well 

880 (P) 0 +880 

 
2008 Total 

11,090 (P) 
210 (S) 

3,460 
+7,630 (P)(3) 

+83 (S) 
(1)  Annual production values from Table 3-6, converted to acre-feet. 
(2)  Individual surface water source data unavailable.  Annual production reflects the total source 

production from Boulder and Jones Creek. 
(3)  The surplus annual water rights shown for individual sources do not add to the total shown 

due to the fact that some are categorized as supplementary rights and there is a limitation to 
the total annual right based on conditions in Permits and Reports of Examination. 

(P)  Primary water right, additive to other rights. 
(S) Supplemental water right, not additive or considered when summing a cumulative total of all 

rights. 

 
As shown in Table 4-7, the City has sufficient annual water rights to meet existing 
average day demands.  Based on 2008 production records, there is a surplus of 4,928 
acre-feet per year.  
 
An analysis of the ability of the City’s annual water rights to meet future water system 
production needs is presented in Table 4-8. 
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Table 4-8  Analysis of Future Annual Water Rights 

Year/ 
Demand 

Total Annual 
Water Right 

(acre-ft) 
Annual Demand 

(acre-ft)(1) 

Water Right 
Surplus (+) or 

Deficit (-) 
(acre-ft) 

2008 11,090 4,139 +6,951 

2015 11,090 6,639 +4,451 

2029 11,090 10,523 +567 
(1)  Projected water demands from Table 3-15, converted to acre-feet.  Conservation is not included in Table 

3-15. 

 
Review of Table 4-8 indicates that the City has sufficient annual water rights to meet 
demand through the end of the 6-year planning period.  If growth occurs as projected in 
Chapter 3, the City will need to acquire additional annual water rights to meet the 
demands in the 20-year planning period. 
 
Total buildout demands were described in Chapter 3, Table 3-22.  These demands 
include Wafertech Phase II and III, and buildout of the City’s entire water system 
boundary.  Total demands equal 18,126 acre-feet, which results in a water right deficit 
of 7,036 acre-feet. 

FACILITY ANALYSIS 
The following sections provide a facility analysis based on the ability of the system to 
meet the existing and projected water system demands. 

SOURCE OF SUPPLY 
As discussed in Chapter One, the City supplies water to its customers via two surface 
water sources and nine groundwater wells.  The following sections describe the ability 
of each source to meet system demands and identify deficiencies at the sources. 

Surface Water - Jones and Boulder Creeks 
At the present time, the Jones and Boulder Creeks supply a maximum of 1,080 gpm to 
the City’s water system.  Based on an agreement between the City and the Department 
of Ecology, surface water sources are only used between November 1 and May 14.  
Prior to construction of the filtration plant, these sources were able to provide the entire 
1,570 gpm capacity.  At that time, the City did not have the head losses due to filtration, 
and these sources supplied the 343 Zone, rather than the higher head conditions of the 
455 Zone that these sources currently supply.  The capacity limitations are the 10-inch 
steel main between the creek intakes and the filter plant, and the capacity of the filter 
plant.  The capacity of the City’s pressure filter plant is 1,200 gpm, and the City’s 
combined water right for these two sources is 3.5 cfs, or 1,570 gpm.  Any increase in 
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supply from the surface water sources will require replacement of at least 4.5 miles of 
the 10-inch transmission main with 16-inch diameter pipe, or additional pumping.   
 
The City is considering three long-term options for its surface water sources:   
 

1. Continue to use Jones and Boulder Creek at its current capacity and 
seasonal usage from November 1 through May 14.  This option is 
attractive because it avoids the capital costs associated with an upgrade 
of the filter plant and the 4.5 miles of 10-inch steel transmission main.  
This source is advantageous because it is one of the few sources that is 
not located at the Washougal Well Field, increasing the City’s source 
reliability.  This source also is fed by gravity directly into the 455 Zone, 
which means lower system pumping costs when compared with the City’s 
groundwater wells. 

 
2. Discontinue use of the surface water sources altogether and transfer all 

the water rights to existing groundwater sources and new groundwater 
sources.  The City could work out a water rights transfer with Ecology to 
develop new well sources closer to the City in exchange for the 
relinquishment of the Jones and Boulder Creek sources.  This would only 
be worthwhile to the City if it could obtain equivalent groundwater rights 
closer to the City. 

 
3. Construct a new treatment facility at a new location.  The treatment facility 

is nearing 50 years in age and is due for replacement of some of its major 
components.  Construction of a new treatment plant at a new location 
could allow the City to increase the capacity to the maximum 
instantaneous water right.  If the treatment plant were located upstream of 
its current location, a portion of the 10-inch steel main could be 
abandoned, and the reduction in main length could provide additional 
capacity.  Further, if located properly, the new treatment plant could serve 
future growth in the NUGA.  A new treatment method would need to be 
selected and pumping facilities would more than likely be required for this 
option. 

  

A more in depth study will be conducted by the City in the next 6 years to determine the 
most cost effective and beneficial alternative. 
 
Washougal Wellfield 
The City’s groundwater sources, with the exception of Well 9, are located near the 
Washougal River.  These wells make up the Washougal Wellfield.  These wells have 
the capacity to produce 8,575 gpm, but currently can only produce approximately 
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5,750 gpm.  This is due to transmission deficiencies out of the 343 Zone.  Specific 
transmission problems and solutions will be discussed in Chapter 5.  

Well 6 
Well 6 has a capacity of 1,450 gpm and is required to meet a CT of 6.  To meet CT 
requirements, the City has restricted flow at Goot Park to 800 gpm from Well 6 into the 
downtown grid.  The City also installed a check valve at the intersection of SE 6th Street 
and SE Polk Avenue, to allow flow from Well 6 into the Washougal Well Field, across 
the Washougal River and through the 18-inch transmission main to maximize the 
capacity of the well.  As part of the Well 14 construction, a new treatment facility with 
on-site chlorine generation, fluoridation, caustic addition, and CT piping is being 
installed at the Well 6 site.  The improvements will serve Well 6 and the construction of 
Well 14, and will maximize the wells’ operational flexibility by enabling them to pump 
directly into the One-stop shopping area and the 343 Zone distribution grid without any 
flow restrictions.  This project is scheduled for completion in 2009. 
 
Well 14 – Anderson Site 
Well 14 is a new well scheduled for construction in Spring 2010 and will have a capacity 
of 1,000 gpm.  A treatment facility will be installed that will serve Well 14 and Well 6.  
CT will be achieved at this site, which will improve flow to the distribution system for 
Well 6.  

SOURCE ANALYSIS 
The following analysis demonstrates the sources ability to meet current and future 
maximum day demands.  Table 4-9 assumes a 24-hour pumping period during the 
maximum day, and the current pumping and transmission configuration.  Table 4-10 
also assumes a 24-hour pumping period and current system configurations, but 
includes reliability by taking the largest source out of service.  Well 6 is the largest 
source in this scenario.  The surface water sources are not available during this period.  

Table 4-9  Source Analysis 

Year 
Nominal Pumping 

Capacity (gpd) 
MDD(1) 
(gpd) 

Surplus/Deficit 
(gpd) 

2008(2) 10,000,000 7,745,003 +2,254,997 

2015 10,000,000 13,039,059 -3,039,059 

2029 10,000,000 20,666,597 -10,666,597 
(1) From projections presented in Table 3-17. 
(2) Flow tests by Gray & Osborne on January 22, 2009 show that Wells 7, 8, 10, 11, 12, and 13 can 

produce 5,250 gpm.  Assumes Well 5 operates at 500 gpm, Well 6 can produce at least 545 gpm, 
and Well 9 operates at 650 gpm.  Total = (5,250+500+545+650)*60*24 = 10,000,000 gpd 
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Table 4-10  Source Analysis with Largest Source Out of Service 

Year 
Nominal Pumping 

Capacity (gpd) 
MDD(1) 
(gpd) 

Surplus/Deficit 
(gpd) 

2008(2) 9,216,000 7,745,003 +1,470,997 

2015 9,216,000 13,039,059 -3,823,059 

2029 9,216,000 20,666,597 -11,450,597 
(1) From projections presented in Table 3-15. 
(2) Flow tests by Gray & Osborne on January 22, 2009 show that Wells 7, 8, 10, 11, 12, and 13 can 

produce 5,250 gpm.  Assumes Well 5 operates at 500 gpm, and Well 9 operates at 650 gpm.  
Well 6 is the largest source when operating by itself, and is assumed out of service for reliability.  
Total = (5,250+500+650)*60*24 = 9,216,000 gallons 

 

Each source analysis scenario shows a significant source deficit in the 6 and 20-year 
planning periods.  The wells are not capable of pumping to their full capacities due to 
transmission issues.  If the existing wells were utilized to their full pumping capacity, the 
City would have a maximum day pumping capacity of 13,664,000 gallons.  This would 
sustain the City through the 6-year planning period.  
 
With the addition of the three 1,000 gpm wells, the City would have a maximum day 
pumping capacity of 17,964,000 gallons, assuming full transmission capability.  This 
volume would require approximately 2.7 MG of additional capacity to support the City 
through the 20-year planning period.  

NUGA ZONE 
Initial development within the NUGA is anticipated to occur within two areas.  The first 
area is within the southeast portion in and around the Gregg Annexation area, while the 
second is within the northwest portion in and around Green Mountain.  Subsequent 
growth is expected to occur in the area between the southeast and northwest.  For the 
purpose of this analysis, the southeast portion of the NUGA will be referred to as NUGA 
(Gregg), and the northwest portion of the NUGA will be referred to as NUGA (Green 
Mountain). 
 
The pressure zones for the NUGA are based on existing hydraulic gradients within the 
City’s water system.  The NUGA (Green Mountain) is proposed to be part of the City’s 
existing 544 Zone, which is served by the Lacamas Reservoir.  As the NUGA (Gregg) 
develops, it will be part of the 542 Zone, and served by the Gregg Reservoir.  However, 
as development continues, it is expected that the 542 Zone and the 544 Zone will 
eventually merge and become a single 544 Zone, with the installation of an altitude 
valve on the Gregg Reservoir.  
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DEMAND DISTRIBUTION BY ZONE 
To accurately distribute demand requirements throughout the City’s facilities, 2008 
demands are divided amongst the five major service regions (Butler, Lower Prune Hill, 
Upper Prune Hill, Lacamas, and Gregg) and assigned to the storage facility that serves 
that region.  Demands are established based on the wells and booster stations that 
serve each zone.  Projections are based on the total demands established in Chapter 3.  
A modest growth rate of one percent is assumed for the Butler Reservoir; Lower Prune 
Hill Reservoirs, and existing Gregg Reservoir service areas.  NUGA demands have 
been established separately in Chapter 3.  The Upper Prune Hill projections are based 
on a technical memo titled Upper Prune Hill Buildout Potential (Gray and Osborne, June 
2008).  The remaining demands are assigned to the Lacamas Reservoir service area.  
Table 4-11 below summarizes the projection demands by reservoir service area used 
throughout the Plan. 

Table 4-11  Demand Distribution by Zone 

Zone 

2008(1) 2015 2029 
ADD 
(gpd) 

MDD 
(gpd) 

Peaking  
Factor ADD (gpd) 

MDD  
(gpd) ADD (gpd) 

MDD  
(gpd) 

343 - Butler 839,693 1,437,128 1.71 900,265 1,540,796 1,034,831 1,771,105 
455 - LPH 439,898 778,086 1.77 471,630 834,213 542,127 958,907 
542 - Gregg 106,928 294,382 2.75 114,641 315,617 131,777 362,794 
542 – NUGA 
Gregg 0 0 0 273,586 601,882 820,748 1,805,646 

542 - Total 106,928 294,382 2.75 388,227 917,499 952,525 2,168,440 
544 - 
Lacamas 1,066,043 2,390,433 2.24 2,255,820 5,396,916 3,617,539 8,409,190 

544 – NUGA 
Green Mtn. 

0 0 0 273,586 601,882 820,748 1,805,646 

544 - Total 1,066,043 2,390,433 2.24 2,529,406 5,998,798 4,438,287 10,214,836 
852 - UPH 1,242,917 2,844,974 2.29 1,637,324 3,747,752 2,426,138 5,553,309 

TOTAL 3,695,479 7,745,003 2.15 5,926,845 13,039,059 9,393,908 20,666,597 
(1) 2008 values based on actual data. 

 
A summary of the pumping capacity for each zone is presented in Table 4-12.  
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Table 4-12  Available Pumping Capacity by Zone 

Source Nominal Pumping Capacity (gpm) 

Zone 343 - Butler 

Well 5 500 

Well 6 545(1) 

Well 7 
 

Well 8  

Well 10 5,250(2) 

Well 11  

Well 12  

Well 13  

343 Total 6,295 

Zone 455 - LPH 

Forest Home 1,000 

Butler 1,400 

Angelo 3,500 

455 Total 5,900 

Zone 542 - Gregg 

Old Gregg 500 

New Gregg 1,500 

542 Total 2,000 

Zone 544 - Lacamas 

Lacamas 1,200 

Well 9 650 

544 Total 1,850 

Zone 852 - UPH 

LPH 2,500 

852 Total 2,500 
(1) Well 6 is assumed to be capable of supplying at least 545 gpm with the rest of the wells in 

service.  
(2) Pump tests performed on January 22, 2009 indicate that these wells are capable of pumping 

5,250 gpm.  
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PUMPING ANALYSIS 

The pumping analysis shown below in Table 4-13 is based on the demand distributions 
presented in Table 4-11, and the existing pumping capacities of each zone presented in 
Table 4-12.   

Table 4-13  Maximum Day Pumping Capacity (MGD) 

Zone 

Nominal 24- 
hour 

Pumping 
Capacity(1) 

2008 2015 2029 

MDD  
Surplus/ 
Deficit MDD  

Surplus/ 
Deficit MDD  

Surplus/ 
Deficit 

343 – Butler(2) 9.06 6.81 2.26 12.10 (3.04) 19.73 (10.67) 

455 – LPH(3) 8.50 5.37 3.12 10.56 (2.07) 17.96 (9.46) 

542 – Gregg(4) 2.88 0.29 2.59 0.32 2.56 0.36 2.52 
542 – NUGA 
Gregg(4) - - - 0.60 (0.60)(5) 1.81 (1.81) 

542 - Total 2.88 0.29 2.59 0.92 1.96 2.17 0.71 

544 – Lacamas(4) 2.66 2.39 0.27 5.40 (2.73) 8.41 (5.75) 
544 – NUGA 
Green Mtn. - - - 0.60 (0.60) 1.81 (1.81) 

544 - Total 2.66 2.39 0.27 6.00 (3.33) 10.22 (7.56) 

852 – UPH(4) 3.60 2.84 0.76 3.75 (0.15) 5.55 (1.95) 
(1) Pumping capacity from Table 4-12, and converted mgd. 
(2) The 343 Zone maximum day demands include the demands for all of the zones, less the supply 

from Well 9, because all zones rely on water from the Butler zone for supply. 
(3) The 455 Zone maximum day demands include demands from the 542, 544, and 852 zones, less 

the supply from Well 9.  Water supply for these zones must pass through the Lower Prune Hill 
zone. 

(4) The maximum day demands for these zones only include the volume required to meet each zones 
demand.  No water leaves these zones to supply other areas of the system. 

(5) The existing Gregg booster stations are capable of supplying the NUGA Gregg through 2029; 
however, deficits in the 343 and 455 Zone require additional pumping capacity.  

With the development of the NUGA, 544, and 852 Zones, pumping and/or source 
facilities must be developed in order to serve these areas within the 20-year planning 
period.  The existing facilities that currently serve the 542 Gregg zone will be sufficient 
to serve the NUGA Gregg through the 20-year planning period.  The deficiencies in the 
343 Zone will be improved by increasing transmission from the Washougal Wellfield to 
the distribution system.  These improvements will be discussed in detail in Chapter 5.  

The Crown Road Booster Pump Station is a project planned for construction and has 
already been designed.  The station will pump from the Washougal Wellfield to the 544 
zone.  As the NUGA begins to develop, the City will eventually combine the 542 and 
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544 zones in order to better serve the area.  Initially, the capacity of the station will be 
3,200 gpm, with the potential to expand to 4,800 gpm.  Table 4-14 shows the pumping 
analysis with the Crown Road Booster Station operating at 3,200 gpm into the 544 
zone.  

Table 4-14  Future Maximum Day Pumping Capacity (MGD) 

Zone 

Nominal 24- 
hour 

Pumping 
Capacity(1) 

2008 2015 2029 

MDD  
Surplus/ 
Deficit MDD  

Surplus/ 
Deficit MDD  

Surplus/ 
Deficit 

343 – Butler(2) 11.06 6.81 2.26 12.10 (1.04)(3) 19.73 (8.67) 

455 – LPH(4) 8.50 2.98 5.52 5.95 2.55 13.35 (4.85) 
544 – Gregg, 
NUGA, 
Lacamas(5) 

10.15 2.68 7.47 6.92 3.24 12.38 (2.23) 

852 – UPH(6) 3.60 2.84 0.76 3.75 (0.15)(7) 5.55 (1.95) 
(1) Pumping capacity from Table 4-12, and converted mgd.  544 Zone includes 3,200 gpm from Crown 

Road Booster Station.  343 Zone includes an estimated 2.0 mgd of increased pumping capacity 
due to transmission improvements associated with Crown Road Booster Station. 

(2) The 343 Zone maximum day demands include the demands for all of the zones, less the supply 
from Well 9, because all zones rely on water from the Butler zone for supply.  The addition of 
Crown Road Booster Station will increase the pumping capacity of the Washougal Wellfield, and 
the deficit will be reduced.   

(3) The construction of Well 14 will produce an additional 1.44 mgd to the 343 Zone and eliminate this 
deficiency. 

(4) The 455 Zone maximum day demands include demands from the 542, 544, and 852 zones, less 
the supply from Well 9 and the supply from Crown Road Booster Station.  Water supply for these 
zones must pass through the Lower Prune Hill zone. 

(5) Maximum day demand for this zone is the addition of the demands from the Gregg, NUGA, and 
Lacamas zones. 

(6) The maximum day demand for this zone only includes the volume required to meet demands within 
UPH.  

(7) This deficit will be eliminated with a temporary portable 125 gpm booster pump. 

Additional pumping improvements needed within the 6 and 20-year planning period will 
be discussed later in this chapter. 

STORAGE ANALYSIS 
The City currently has seven reservoirs with a combined storage capacity totaling 8.45 
MG.  A storage analysis was completed for the City’s water service area.  In order to 
determine whether or not the existing storage facilities operated by the City are 
adequate to meet existing and future demands on the system, the required volumes of 
the following five storage components need to be calculated. 
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• Operational Storage  

• Equalizing Storage 

• Standby Storage 

• Fire Suppression Storage 

• Dead Storage 
 
The formulas for calculating these components of the storage requirements are 
provided in the DOH 2001 Water System Design Manual. 

OPERATIONAL STORAGE 
Operational storage is the volume of water that is used under normal operating 
circumstances.  Water level sensors installed at storage facilities are used to control 
pump operations, and the volume of water used between the ”on” and “off” set-points is 
the operational storage volume.  In the case of Butler Reservoir, if the reservoir water 
level drops 3 feet, a well is called which will pump until the Butler Reservoir is full again.  
The 3 feet of storage comprises the operational storage of the Butler Reservoir.  Table 
4-15 shows the operational storage requirements for the City. 

Table 4-15  Operational Storage 

 
Reservoir 

Volume/Height 
(gallon/ft.) 

Pump Call 
Level (ft.) 

Operational 
Storage 

(Gal.) 
343 - Butler 80,000 3 240,000 
455 - Lower Prune Hill No. 1 21,740 2.5 54,400 
455 - Lower Prune Hill No. 2 65,217 2.5 163,000 

542 - Gregg 1,430 10 14,300 
544 - Lacamas 44,444 6 266,700 
852 - Upper Prune Hill 
Standpipe 

7,500 10 75,000 

852 - Upper Prune Hill 
Reservoir 

37,500 5 187,500 

Total   1,000,900 

EQUALIZING STORAGE 
Equalizing storage must be provided as part of the total storage for the system to 
provide water during periods of peak demand that cannot be met by the source 
production capacity.  In order to determine the amount of equalizing storage required by 
the City, the following equation was used from the DOH Design Manual: 

ES = (PHD – Qs)(150 min.) 

Where:  ES = Equalizing storage, in gallons 
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  PHD = Peak hourly demand, in gpm 

  Qs = Sum of all active sources of supply, in gpm     

The amount of equalizing storage required in each reservoir is calculated based on the 
percentage of the total demand that is used in each pressure zone, and applied to the 
total equalizing storage required.  Table 4-16 provides the projected equalizing storage 
distribution required through build-out.  The demands for the 343 and 455 Zones are 
based on the peak hour demand for the zone, plus the pumping capacity from the zone 
to the upper zones.  

Table 4-16  Equalizing Storage Distribution 

Zone 

2008 2015 2029 

Peak 
Hour 

Demand 
(gpm)

(1)
 

Qs 
(gpm)

(2) 
ES 

(gallons) 

Peak 
Hour 

Demand 
(gpm)

(1)
 

ES 
(gallons) 

Peak 
Hour 

Demand 
(gpm)

(1)
 

ES 
(gallons) 

343 - Butler 7,696 6,295 210,212 7,826 229,652 8,114 272,832 
455 - LPH 4,823 5,900 - 4,893 - 5,049 - 
542 - Gregg 325 2,000 - 395 - 453 - 
542 – NUGA 
Gregg 

- - - 723 112,854 2,257 338,559 

542 - Total - - - 1,148 112,854 2,710 338,559 
544 - 
Lacamas 2,988 1,850 170,706 6,746 734,433 10,511 1,299,223 
544 – NUGA 
Green Mtn. 

- - - 723 112,854 2,257 338,559 

544- Total 2,988 1,850 170,706 7,469 847,287 12,768 1,637,782 
852 - UPH 3,556 2,500 158,433 4,685 327,711 6,942 666,245 

(1) Based on the total peak hour demand for the system, presented in Table 3-16, and distributed 
based on the percentage of total ADD for each Zone, as presented in Table 4-11.  PHD for the 
343 includes the demand for the 343 Zone and 5,900 gpm, the maximum pumping capacity out of 
the 343 Zone.  PHD for the 455 Zone includes the demand for the 455 Zone and 3,850 gpm, the 
maximum pumping capacity out of the 455 Zone. 

(2) From Table 4-12. 

FIRE SUPPRESSION STORAGE 
Water systems must be capable of delivering fire flows in accordance with the adopted 
fire flow requirements.  The maximum adopted fire flow requirement for the City is equal 
to 5,000 gpm for 4 hours.  The required fire suppression storage is the product of the 
fire flow rate and duration, or 1.20 MG.  Minimum residential fire flow requirements are 
1,000 gpm, and minimum commercial and industrial fire flow requirements are 1,500 
gpm.  Table 4-17 shows the maximum fire flow requirements for each of the City’s 
storage facilities. 
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Table 4-17  Fire Suppression Storage 

 
 
 

Reservoir 

Greatest Fire 
Flow 

Requirement 
(gpm) 

 
Time 

Requirement 
(Hrs) 

 
Storage 

Requirement 
(MG) 

 
 
 

Location 
 
343 - Butler 

 
4,000 

 
4 

 
0.96 

Camas High School, 
Businesses-4th and Franklin 

455 - LPH 4,000 4 0.96 Georgia Pacific -10th and 
Benton 

542 - Gregg 2,000 2 0.24 Camas High School 
542/544 - NUGA 1,500 2 0.18 Single family home 
544 - Lacamas 5,000 4 1.20 Wafertech Industries 
852 - UPH 2,000 2 0.24 Dorothy Fox Elementary 

STANDBY STORAGE 
Standby storage provides reliability for the system should sources fail or unusual 
conditions create higher than anticipated system demands.  Standby storage is defined 
in the DOH manual as two times the average day demand with the largest source out of 
service, or 200 gallons per ERU.   
 
For each service area, points of supply are considered, and the largest source taken out 
of service.  For some pressure zones, such as the zones served by the Upper Prune Hill 
Standpipe, the largest source of supply is a booster pump. 

Table 4-18  Standby Storage 

Zone 2008 ERUs 2015 ERUs 2029 ERUs 
2008 SBS 
(gallons) 

2015 SBS 
(gallons) 

2029 SBS 
(gallons) 

343 - Butler 2,837 3,041 3,496 567,360 608,287 699,210 

455 - LPH 1,486 1,593 1,832 297,228 318,669 366,302 

542 - Gregg 361 387 445 72,248 77,460 89,038 
542 – NUGA 
Gregg 

- 925 2,773 - 184,853 554,560 

542 - Total 361 1,312 3,218 72,248 262,313 643,598 
544 - 
Lacamas 3,601 7,621 12,221 720,300 1,524,203 2,444,283 
544 – NUGA 
Green Mtn. 

- 925 2,773 - 184,853 554,560 

544 - Total 3,601 8,546 14,994 720,300 1,709,056 2,988,843 

852 - UPH 4,199 5,531 8,196 839,808 1,106,300 1,639,282 

Total 12,485 20,023 31,736 2,496,945 4,004,625 6,347,235 
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NESTING STORAGE 
Due to the large emergency storage requirements, the City has elected to nest its 
standby and fire suppression storage.  Nesting allows the City to consolidate standby 
and fire suppression storage for the purpose of the storage analysis.  DOH allows 
nesting of standby and fire suppression storage per WAC 246-290-235 (4), provided the 
local fire protection authority does not require them to be additive.  The City Fire 
Marshall has indicated that nesting fire suppression and standby storage is acceptable. 

DEAD STORAGE 
Dead storage is the volume of unusable water stored in the reservoirs because it is not 
available to all customers at a minimum pressure of 30 psi.  The base elevation of the 
Butler, Lower Prune Hill, and Lacamas Reservoirs are such that the full capacity of the 
reservoir can be used to supply all of its customers while maintaining 30 psi.  The Gregg 
Reservoir and Upper Prune Hill Standpipe have dead storage levels of 32 and 67 feet, 
respectively.  The Upper Prune Hill Reservoir has a booster station that makes all of its 
2.4 MG of storage usable; however, the City does not fully deplete the reservoir, and 
maintains a minimum of 5 feet of storage.  Table 4-19 provides a summary of the dead 
storage analysis. 

Table 4-19  Dead Storage 

 
 
 

Reservoir 

Base 
Elevation 

(ft.) 

Highest 
Service 

Elevation 
(ft.) 

Minimum 
Hydraulic 

Grade 
(ft.) 

Dead 
Storage 

Level (ft.) 

Dead 
Storage 

(MG) 
343 -Butler 328 220 289 0 - 

455 - Lower Prune Hill 1 432 362 432 0 - 
455 - Lower Prune Hill 2 432 362 432 0 - 
542 - Gregg 472 435 504 32 0.05 
544 - Lacamas 504 410 479 0 - 
852 - Upper Prune Hill 
Standpipe 

752 750 819 67 0.51 

852 - Upper Prune Hill 
Reservoir 

752 750 819 5 0.19 

Total     0.75 

TOTAL STORAGE 
Tables 4-20 through 4-22 show the total storage requirements for the 6-year and 20-
year planning periods.  Currently, the City has a surplus of storage in the Lower Prune 
Hill, Lacamas, and Upper Prune Hill reservoirs, and deficiencies in the Butler and Gregg 
reservoirs.  Transferring storage, via pumping and PRVs, from reservoirs with a surplus 
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of storage, alleviates current storage deficits in the Butler and Gregg and reservoirs.  
Additional storage for each zone, except the 852 zone, is required between the 6 and 
20-year planning period.  As development is expected to occur within the NUGA, an 
additional reservoir on Green Mountain, in the 544 zone, is an option that the City is 
considering. 
 
The deficits shown in Tables 4-20 and 4-21 are for a single zone analysis.  Excess 
storage is available in other zones to eliminate any single zone deficiencies.  The City 
has adequate total system storage through the 6-year planning period. 
 
The total storage analysis assumes that the existing pumping capacity of the system is 
constant through the 20-year planning period.  The addition of source and pumping 
capacity reduces the required storage volume significantly, and may provide a less 
costly alternative to the construction of new reservoirs.   

Table 4-20  2008 Storage Requirements 

Zone 
OS ES FSS SBS DS 

Total 
Required Available Difference 

(MG) (MG) 

343 - Butler 0.24 0.21 0.96 0.57 - 1.41 1.2 (0.21)(1) 
455 -  LPH 0.22 - 0.96 0.30 - 1.18 2 0.82 
542 - Gregg 0.01 - 0.24 0.07 0.05 0.30 0.1 (0.20)(2) 
544 - Lacamas 0.27 0.17 1.2 0.72 - 1.64 2 0.36 
852 - UPH 0.26 0.16 0.24 0.84 0.70 1.96 3.15 1.19 
Total System 1.00 0.54 3.60 2.50 0.75 6.49 8.45 1.96 
(1) Excess storage in the 455 LPH Zone eliminates the deficit shown in the 343 Butler Zone. 
(2) Excess storage in the 455 LPH Zone eliminates the deficit shown in the 542 Gregg Zone. 
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Table 4-21  2015 Storage Requirements 

Zone 
OS ES FSS SBS DS 

Total 
Required Available Difference 

(MG) (MG) 

343 -Butler 0.24 0.23 0.96 0.61 - 1.43 1.2 (0.23)(1) 
455 - LPH 0.22 - 0.96 0.32 - 1.18 2.0 0.82 
542 -Gregg 0.01 - 0.24 0.08 0.05 0.30 0.1 (0.20)(2) 

542 –NUGA Gregg 0.08 0.11 0.09 0.18 - 0.37 0.0 (0.37)(3) 
542 - Total 0.09 0.11 0.24 0.26 0.05 0.51 0.10 (0.41) 
544 -Lacamas 0.27 0.73 1.20 1.52 - 2.53 2.00 (0.53)(4) 
544 – NUGA 
Green Mtn. 0.08 0.11 0.09 0.18 - 0.37 - (0.37)(3) 
544 - Total 0.34 0.85 1.20 1.71 - 2.90 2.00 (0.90) 
852 - UPH 0.26 0.33 0.24 1.11 0.70 2.39 3.15 0.76 
Total 1.15 1.52 3.60 4.00 0.75 8.41 8.45 0.04 
(1) Excess storage in the 455 LPH Zone eliminates the deficit shown in the 343 Butler Zone. 
(2) Excess storage in the 455 LPH Zone eliminates the deficit shown in the 542 Gregg Zone. 
(3) NUGA growth is dependent on the construction of additional storage by developers. 
(4) Excess storage in the 852 UPH Zone eliminates the deficit shown in the 544 Lacamas Zone. 

Table 4-22  2029 Storage Requirements 

Zone 

OS ES FSS SBS DS 
Total 

Required Available Difference 

(MG) (MG) 

343 -Butler 0.24 0.27 0.96 0.70 - 1.47 1.2 (0.27) 

455 - LPH 0.22 - 0.96 0.37 - 1.18 2.0 0.82 

542 -Gregg 0.01 - 0.24 0.09 0.05 0.30 0.1 (0.20) 
542 –NUGA 
Gregg 0.08 0.34 0.09 0.55 - 0.97 - (0.97) 

542 - Total 0.09 0.34 0.24 0.64 0.05 1.27 0.10 (1.02) 

544 -Lacamas 0.27 1.30 1.20 2.44 - 4.01 2.00 (2.01) 
544 – NUGA 
Green Mtn. 0.08 0.34 0.09 0.55 - 0.97 - (0.97) 

544 - Total 0.34 1.64 1.20 3.00 - 4.98 2.00 (2.98) 

852 - UPH 0.26 0.67 0.24 1.64 0.70 3.27 3.15 (0.12) 

Total 1.15 2.92 3.60 6.35 0.75 12.02 8.45 (3.57) 

RECOMMENDATIONS 
A summary of recommendations for the water system facilities, based on findings in the 
system analysis, is as follows. 
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Source 
To maximize the City’s water rights and accommodate growth, the City will make the 
modifications necessary to utilize all existing groundwater water rights.  The primary 
modifications necessary to utilize the water rights within the Washougal Wellfield, are 
transmission improvements.  Moving source water from the 343 zone to upper zones is 
the primary deficiency.  Transmission and distribution improvements will be discussed in 
detail in Chapter 5, hydraulic analysis. 
 
Additional source capacity will be provided by the three approved water right 
applications, totaling 3,000 gpm.  Well 14, the Anderson Site Well is currently under 
construction.  Assuming the full capacity of Well 14 can be utilized, Well 15 must be 
developed when an additional 9,350 ERUs are added to the system.  If the Well 17 
water right, the Camas Meadows Well, is approved in the 6-year planning period, it will 
be developed first to meet demands in the 544 Zone.  The next well, Well 16 or 17, 
must be developed when an additional 11,475 ERUs are added to the system.  This is 
when the MDD will exceed the City’s source capacity.  
 
The pending Camas Meadows water right application for 1,000 gpm, will be located 
within the NUGA once it is approved by Ecology, and developed by the City.  By 
developing a source within the 544 Zone, pumping requirements of the 343 Zone will be 
reduced.  The City also has a 350 gpm pending water right at the Fire Station in the 544 
Zone.  Both of these sources are valuable to meet increasing demands in this area.  
These sources shall take priority for development when approved.  
 
The City is searching for additional sources within the NUGA and the Steigerwald area.  
Additional demand may be required due to unforeseen industrial growth within the area.  
The City will continue to search for additional sources in these areas.  
 
A fish screen has already been installed at the headworks to Jones Creek.  A screen 
will also be installed at the Boulder Creek headworks to improve fish passage. 

Booster Stations 

Lacamas 
The Lacamas Booster Station, constructed in 1993, has a 2,500 gpm rated capacity, but 
is only able to supply 1,200 gpm at this time.  The Lacamas Booster Station consists of 
two 500 gpm pumps, and one 1,500 gpm pump outfitted with a VFD.  Flow tests with 
the 1,500 gpm pump have indicated that the booster station is suction side-limited by 
the 7,000 lineal feet of 14-inch transmission main that supplies the booster station.  
There is an empty port available in the booster station to install a fourth pump.   
 
The 544 Zone will require additional pumping capacity if transmission improvements are 
not developed within the NUGA.  The current pumping capacity of the Lacamas Booster 
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Station is 1.73 mgd, or 2,692 maximum day ERUs, based on a 24-hour pumping period.  
Well 9 supplies the 544 Zone with 0.94 mgd, or 1,458 maximum day ERUs, for a total 
supply of 2.66 mgd or 4,149 ERUs to the 544 Zone.  The Lacamas Booster Station can 
support approximately 426 additional ERUs to the 544 Zone before improvements are 
required.  
 
According to the WAC, transmission mains are required to maintain a minimum of 5 psi, 
as opposed to distribution mains which must maintain a minimum pressure of 30 psi.  
By reclassifying the 14-inch suction side main to the Lacamas Booster Station as a 
transmission main and allowing lower suction side pressure, the capacity is increased to 
1,800 gpm or 2.6 mgd.  This improvement increases the total pumping capacity to the 
544 Zone to 3.53 mgd.  Using 2008 MDD data in Table 4-13, a total of 1,750 ERUs are 
added to the 544 Zone once this improvement is made ( [3.53 mgd – 2.39 mgd] / [296 
gpd/ERU * 2.2] ).  
 
An upgrade of the Lacamas Booster Station to 2.6 mgd increases the total flow into the 
544 Zone to 3.53 mgd but this will not provide enough flow to meet demands in the 
zone through the 6-year planning period.  Significant industrial growth is anticipated 
within the zone, and approximately ten percent of the total 6-year demand is generated 
from growth within the NUGA.  Options to meet the 6-year demand of 6.0 mgd in the 
544 Zone include development of sources within the NUGA, replacement of the 14-inch 
transmission main on the suction side of the Lacamas Booster Station, or completing 
the NUGA transmission main along the north side of the lake to connect the 542 and 
544 Zone.  An upgrade to the 14-inch transmission main also requires an upgrade to 
the Lacamas Booster Station.  Completing the NUGA transmission main along the north 
side of the lake requires the completion of the Crown Road Booster Station.  The City 
will pursue the later option and limit growth within the NUGA until improvements are 
made. 
 
Forest Home 
The Forest Home Booster Station has a current capacity of 1,000 gpm.  A pumping 
deficit is projected to the 455 Zone in the six year planning period.  In order to meet 
these demands, this station shall be upgraded to 2,500 gpm, and will increase the total 
pumping capacity to the 455 Zone to 10.6 mgd.  This will meet demands in the Zone 
through the 6-year planning period.  

Crown Road  
The Crown Road Booster Station has already been designed, and will provide 3,200 
gpm, or 4.61 mgd, from the 343 Zone to the 542 Zone.  This provides an additional 
15,574 ERUs to the 542 Zone. 
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This improvement will be made within the 6-year planning period in order to increase 
transmission out of the 343 Zone, and to meet maximum day demands projected in the 
542 Zone in 2015.  When the transmission line around the north side of Lacamas Lake 
is completed to connect the 542 and 544 Zone, this upgrade will provide enough flow to 
the 544 Zone to meet maximum day demands through the 6-year planning period.  
 
Lower Prune Hill 
The Lower Prune Hill Booster Station has a rated capacity of 2,750 gpm, but can only 
currently supply 2,500 gpm to the 852 Zone.  The City shall upgrade this station to 
increase the capacity to a total of 4,000 gpm, or 5.76 mgd.  This will sustain the 
maximum day demands in the 852 Zone through the 6- and 20-year planning period.  
 
10th Ave/Francis Booster Station 
The 10th Avenue Booster Station serves approximately ten connections on the south 
east side of Upper Prune Hill.  The City has indicated that they would like to eliminate 
this station by serving these connections from the 852 Zone.  This improvement is 
scheduled for the 6-year planning period.  
 
Upper Green Mountain  
A portion of the NUGA around the Green Mountain area is above the 544 Zone and 
must be served by individual booster stations on an as needed basis.  The timing of this 
project is dependent on the rate of growth within the NUGA.  This project is placed in 
the 20-year planning period.  

Transmission and Distribution 
The City has a number of transmission mains that are vital to the daily operation of the 
City.  The City will determine if an upgrade of the existing 10-inch steel transmission 
main is appropriate once a long-term plan for the Jones and Boulder Creek sources has 
been identified.  
 
Transmission mains will need to be constructed with the Crown Road Booster Station to 
serve the 544 Zone.  Approximately 5,400 feet of 24-inch DI transmission main is 
required from the discharge of the booster station to the intersection of SE 283rd Avenue 
and NE Nourse Road. 
 
Additionally, transmission mains must be constructed within the NUGA in the 544 Zone 
to connect the Gregg NUGA and the Green Mountain NUGA.  Approximately 24,800 
feet of 24-inch DI transmission main is required to directly connect these portions of the 
NUGA.  This improvement will be made within the 6-year planning period in order to 
meet maximum day demand projections within the 544 Zone. 
 
If this improvement is not made, then growth in the 544 Zone will be limited by the 
Lacamas Booster Station.  In order to meet demands, the suction side transmission 
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main to the Lacamas Booster Station must be upgraded to increase the capacity of the 
booster station.  Approximately 5,000 feet of 20-inch DI transmission main must be 
replaced if the NUGA transmission main is not constructed.   
 
The remaining portions of the NUGA will be served by approximately 32,500 feet of 
12-inch DI transmission main.  These improvements are dependent on growth within the 
NUGA and are placed in the 20-year planning period. 
 
Additional analysis of the City’s transmission and distribution mains will occur during the 
hydraulic analysis, presented in Chapter 5. 

Storage 
The City currently has sufficient storage to accommodate existing demands.  A storage 
deficiency is anticipated within the 6- and 20-year planning period.  
 
Although Table 4-20 shows a deficit in the 343 and 542 Zone, excess storage in the 
upper zones currently supplement the deficient zones. 
 
In Table 4-21, excess storage in the 455 Zone will supplement the 343 Zone.  Excess 
storage in the 852 Zone will supplement the 544 Lacamas Zone.  Growth within the 
NUGA will be dependent on the construction of additional storage in the 544 NUGA and 
542 NUGA Zones by developers.  There is currently a City policy that limits growth 
within the 542 Gregg Zone based on available storage.  These restrictions result in 
adequate storage through the 6-year planning horizon. 
 
The existing Butler Reservoir was constructed more than 80 years ago and must be 
replaced.  A leak detection test has been performed on the Butler Reservoir and 
revealed significant leakage.  A reservoir and booster pump station at the cemetery site 
is scheduled as a replacement.  This reservoir will provide an additional 2.0 MG of 
storage.  It will serve the 343 Zone and a new 290 pressure zone downtown, and the 
booster pump will pump from the reservoir to the 455 Zone.  This improvement is placed 
in the 20-year planning period.  
 
The City will build a new storage facility within the existing 542 Zone.  The 542 and 544 
Zone each have a projected storage deficit in the 20-year planning period.  The site 
should be large enough to accommodate at least 2.0 MG of storage, and be at an 
elevation suitable to serve the 544 Zone.  This improvement is placed in the 20-year 
planning period.  
 
The City will require an additional reservoir in the Green Mountain NUGA within 20-year 
planning period.  This reservoir will be at an elevation of 489 feet with an overflow at 
544 feet to serve the NUGA.  At 75 feet in diameter, this reservoir will add 
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approximately 2.0 MG of storage to the zone.  The following table shows the required 
growth in areas of the City to trigger the recommended improvement projects. 

Table 4-23  Capital Improvement ERU Triggers 

Project Trigger 
Source Improvements 

Well 14 – Anderson Site Currently under construction 
Well 17 – Camas Meadows Site 9,350(1) additional ERUs system wide 
Well 15 – Parkers Landing Site  11,475(2) additional ERUs system wide 
Well 16 – Wastewater Treatment 
Plant Site 

13,772(3) additional ERUs system wide 

Well 18 – Fire Station Well  15,984(4) additional ERUs system wide 
Steigerwald Source Development Future Demand beyond 20-year planning period 
NUGA Source Development NUGA Growth and Demand 

Storage Improvements 
Cemetery Reservoir 343 Zone currently deficient, Butler Reservoir 

requires replacement 
Gregg Reservoir 542 Zone currently deficient 
Green Mountain Reservoir 1,600 additional ERUs in the NUGA 544 Zone 

Booster Station Improvements 
Forest Home BS Upgrade 4,556 additional ERUs in all zones less 343 
Crown Road BS 180 additional ERUs within the 542 Zone 
Cemetery BS 8,120(5) additional ERUs in all zones less 343 
LPH BS Upgrade 1,167 additional ERUs within the 852 Zone 
Lacamas BS Upgrade 2,922(6) additional ERUs within the 544 Zone 
Crown Road BS Upgrade 7,373 additional ERUs within the 542/544 

Zone 
Transmission Improvements 

24-inch NUGA Transmission 2,922(6) additional ERUs in the 544 Zone 
(1) Assumes full water rights from Well 14 are pumped into the system.  Relies on transmission 

improvements.  
(2)  Assumes full water rights from Well 14 and 17 are pumped into the system.  Relies on 

transmission improvements. 
(3) Assumes full water rights from Well 14, 17, and 15 are pumped into the system.  Relies on 

transmission improvements. 
(4) Assumes full water rights from Well 14, 17, 15, and 16 are pumped into the system.  Relies on 

transmission improvements. 
(5) Assumes upgrade of Forest Home Booster Station has been completed. 
(6) The Lacamas BS Upgrade or the 24-inch NUGA transmission improvement must be made.  Both 

not required.
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Chapter 5   
WATER SYSTEM HYDRAULIC ANALYSIS 
 

 

INTRODUCTION 
The operation of the City’s municipal water system involves a variety of interactions 
among various water system components, including source, storage, transmission, and 
distribution system facilities.  These interactions and their effect on the level of service 
provided to the City’s customers are dependent on the distribution and magnitude of 
water demands within the system and the performance characteristics of the water 
system.  In addition to normal diurnal demands, infrequent demand events, such as 
fires, can create significant stress on the water system.  Such factors must be 
considered in analyzing the ability of the water system to meet future demands while 
maintaining an adequate level of customer service. 
 
The development of a computer hydraulic model, which can simulate the response of a 
water system under a variety of conditions, has become an increasingly important 
element in the planning, design, and analysis of municipal water systems.  The 
Washington State Department of Health’s WAC 246-290 requires hydraulic modeling as 
a component of water system comprehensive plans.  This Chapter presents the 
development and use of a computer hydraulic model for the City’s water system. 
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HYDRAULIC MODELING PROGRAM 
The hydraulic model of the City’s water system was constructed using MWSoft’s H2O 
Map hydraulic modeling software that operates in a GIS environment.  The H2O Map 
model is configured with a graphical user interface.  Each model element, including 
pipes, valves, pumps, and reservoirs, is assigned a unique graphical representation 
within the program.  Each element is also assigned a number of attributes specific to its 
function and representation.  Element attributes include spatial coordinates, elevation, 
water demand, pipe length, diameter, and pipe status, as well as pump and reservoir 
characteristics.  Model input is accomplished through the creation and manipulation of 
these objects and their attributes.  The H2O Map modeling package also includes a 
number of tools, which facilitate the presentation of model results.  The results for a 
given simulation can be presented either graphically or in a tabular report format to 
indicate flow, demand, pressure, headloss, and hydraulic grade for various system 
elements.   
 
A steady state analysis can be used to evaluate the conditions in the system at an 
instantaneous moment in time or an extended period analysis can be run to simulate the 
changing conditions of the system over time.  The steady state analysis determines pipe 
flows and system pressures according to a specified system demand, configuration, and 
operational conditions.  The steady state analysis is a useful tool for looking at how the 
system responds to high demand events, such as analyzing the available fire flow in the 
system.  For the purpose of the Plan, only steady state analyses are applied. 

HYDRAULIC MODEL DEVELOPMENT 
One of the primary goals in the development of the City’s hydraulic model is to create a 
model that realistically represents the current water system.  The hydraulic model 
includes elements representing reservoirs, pipes, pumps, valves, master meter 
connections and junction nodes, which establish points of connections between pipes.  
Input information for each of these elements must be as accurate as possible in order to 
develop a realistic representation of the water system as a whole.  A node map is 
provided at the end of the Plan. 

MODEL LAYOUT AND CONSTRUCTION 
The City’s model is constructed using information from City’s water system base maps.  
Meetings with City staff regarding the operation of various components of the system 
were also a crucial element in developing an accurate model.  Model element elevations 
are based on ten foot contour maps and spot elevations provided by the City.   
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Model Labeling 
A system of labeling is applied to the model in order to group model elements.  
Junctions and pipes are assigned a number that corresponds to one of the five major 
regions of the water system:  Butler, Lower Prune Hill, Upper Prune Hill, Lacamas, and 
Gregg.  These regions correspond to water system pressure zones, except for the 
Upper Prune Hill Region, which consists of several smaller pressure zones.  These 
numbers are the prefixes for the pipe and node numbers, and are shown in Table 5-1.  

Table 5-1  Element Labeling 

 
Region 

Model Pipe 
Designation 

Model Node 
Designation 

343 - Butler P1-XXX J1-XXX 
455 - Lower Prune Hill P2-XXX J2-XXX 
852 - Upper Prune Hill P3-XXX J3-XXX 

544 - Lacamas P4-XXX J4-XXX 
542 - Gregg P5-XXX J5-XXX 

542/544 - NUGA P6-XXX J6-XXX 
 
Pipes and nodes in the system are grouped and labeled using the region number that 
corresponds to their location.  Reservoirs in the system are labeled as they are named 
by the City.  For example, the Lacamas Reservoir is labeled in the model as 
“LACAMAS.”  Booster Stations are labeled similarly.  For example, the Lacamas 
Booster Station Pump No. 1 is labeled “LACAMAS-1.”  The City’s sources of supply 
wells are labeled according to the well number, and the City’s surface water sources are 
labeled according to their creek name.  Table 5-2 illustrates typical labeling for the 
various elements. 

Table 5-2  Examples of Labeling Standards for Model Elements 

 
Element Type 

Element 
Label 

 
Region 

Region 
Number 

 
Description 

Junction (Node) J1-118 Butler 1 Prefix indicates Region 
Pipe P4-693 Lacamas 4 Prefix indicates region. 

 
Valve 

 
PRV-12 

Upper 
Prune Hill 

 
3 

PRVs labeled by City number.  Flow-
control valves labeled by well number. 

 
Pump 

 
Gregg-1 

 
Gregg 

 
5 

Name indicates booster station and 
pump number. 

Reservoir Lacamas Lacamas 4 Reservoirs labeled by name. 
Well Well-8 Butler 1 Wells labeled by name. 

 
Surface Water 

Source 

 
 

Jones 

 
Raw Water

 
 

R 

Jones and Boulder Creek are labeled by 
name.  “R” signifies raw water 
transmission main. 
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Water Supply 
The City’s surface water sources and groundwater wells are modeled using reservoirs 
with constant hydraulic grade lines and flow control valves.  The fixed hydraulic grade 
line allows the well or surface water sources to deliver water at a set pressure, while the 
flow control valve allows the user to control the capacity of the source at any given time.  
For the City’s model, groundwater wells are set to deliver water at a pressure of 150 psi, 
with the exception of Well 6, which delivers at 170 psi.  Well delivery pressures are 
based upon information from City staff and on-site pump tests.  Capacities are based 
upon the rated capacities of the well pumps. 

Reservoirs 
In H2O Map, reservoirs are modeled as “tanks” with finite size, using actual reservoir 
dimensions and elevations.  The model includes all of the City’s existing reservoirs. 

Pressure Reducing Valves 
In H2O Map, pressure reducing valves (PRVs) are modeled as pipes that require a 
pressure setting.  City Staff provided settings for PRVs in the model, as shown in 
Table 1-8.  Many of the City’s PRV stations have two or more PRVs in parallel.  The 
smaller diameter PRVs are set to provide flow under normal operating conditions and 
the larger PRVs are set to open during high demand scenarios such as a fire, when the 
smaller PRV can no longer maintain the necessary hydraulic grade.  In order to simplify 
the model, parallel PRVs are modeled as a single PRV, using the larger diameter PRV 
and setting.  

Booster Stations 
All of the City’s existing booster stations are included in the hydraulic model.  
Manufacturers’ pump curves are entered into the model to simulate head and flow 
conditions at the Lower Prune Hill, Angelo, Lacamas, New Gregg, and Upper Prune Hill 
Booster Stations.  If pump curves are not available, design points have been entered 
into the model using known pump capacities and head conditions.  Pump curves are not 
available for the Butler, Old Gregg, and Forest Home Booster Stations.  The software 
extrapolates pump curves from the design points if the pumps are active during model 
runs. 

SYSTEM DEMANDS 
The distribution of system demands is very important in creating an accurate model.  
City water production data from 2008 is used to identify the total demand of each 
pressure zone.  System demands are spread evenly across each reservoir service area. 
 
The modeling software allows numerous modeling scenarios to be loaded into the 
model.  The DOH Water System Design Manual states that water system 
comprehensive plans should evaluate the 6- and 20-year planning periods.  For the 
purposes of this Plan, the following scenarios have been analyzed.   
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• 2008 Average Daily, Peak Daily, and Peak Hourly Demand 
• 2015 Average Daily, Peak Daily, and Peak Hourly Demand 
• 2029 Average Daily, Peak Daily, and Peak Hourly Demand 

 
Demand conditions are based upon current and projected water use, as defined in 
Chapter 3, and distributed by zone in Table 4-11.  The 2015 modeling scenarios will 
assist in identifying and scheduling projects in the six-year capital improvement plan.  
The 2029 modeling scenarios will be utilized to develop a more conceptual approach to 
water system planning and improvements due to the unpredictability of population 
growth and water demands within these longer planning periods. 

Existing System 
The average daily demands for the 2008 system are entered into the model using water 
consumption data.  Consumption records for the ten highest water users are entered 
into the model at their exact address.   
 
The production data was compiled for January and July of 2008 for each pressure zone 
based on the volume of water pumped into each zone.  The ADD for 2008 was 
determined by calculating the percentage of demand pumped into each pressure zone 
compared to the total pumped.  An average percent distribution is calculated based on 
the January and July production records.  The following table shows the weighted 
distribution of production demand.  

Table 5-3  2008 Production Distribution by Zone 

 
Region 

January July 
Average 

Percentage 
of Total 

Volume 
Pumped 

(gpd) 
Percent 
of Total 

Volume 
Pumped 

(gpd) 
Percent 
of Total 

343 – Butler(1) 781,200 26.9% 1,202,400 18.6% 22.7% 
455 – LPH(2) 399,800 13.8% 651,000 10.0% 11.9% 
542 – Gregg(3) 57,700 2.0% 246,300 3.8% 2.9% 
544 – Lacamas(4) 779,500 26.8% 2,000,000 30.9% 28.8% 
852 – UPH(5) 887,100 30.5% 2,380,300 36.7% 33.6% 
Total 2,905,300 100.0% 6,480,000 100.0% 100.0% 
(1) Equals the volume pumped into the 343 Zone (Wells 5-8, 10-13), less the volume pumped out of 

the 343 Zone (Forest Home BS, Butler BS, and Angelo BS). 
(2) Equals the volume pumped into 455 Zone (Jones and Boulder Creek, Forest Home BS, Butler 

BS, and Angelo BS), less the volume pumped out (LPH BS, Lacamas BS, and Old and New 
Gregg BS). 

(3) Equals the volume pumped into 542 Zone (Old and New Gregg BS). 
(4) Equals the volume pumped into 544 Zone (Lacamas BS). 
(5) Equals the volume pumped into 852 Zone (LPH BS). 



 
City of Camas Water System Plan 

Chapter 5 - Hydraulic Analysis 
Page 5-6 

 

 
The weighted average percentages from January and July of 2008, shown in Table 5-3, 
are used to distribute the production data from 2008 to obtain the ADD.  The July peak 
month weighted percentages are used to obtain the MDD for 2008.  Table 5-4 shows 
the distribution of demands by zone for 2008.  

Table 5-4  2008 Demand Distribution by Zone 

Region 
ADD(1) 
(gpd) 

MDD(2) 
(gpd) 

PHD(3)

(gpm) 
343 – Butler 839,693 1,437,128 1,796 
455 – LPH 439,898 778,086 973 
542 – Gregg 106,928 294,382 368 
544 – Lacamas 1,066,043 2,390,433 2,988 
852 – UPH 1,242,917 2,844,974 3,556 
Total 3,695,479 7,745,003 9,681 

(1) Equal to the total average day production from 2008, shown in Table 3-9, 
multiplied by column 6 in Table 5-3. 

(2) Equal to the total maximum day production from 2008, shown in Table 3-9, 
multiplied by column 5 in Table 5-3.  

(3) Equal to the MDD in column 3 of this table, multiplied by the peaking factor 
of 1.8, as defined in Chapter 3 of the Plan. 

Future Growth 
For future growth, the water service area demand projections described in Chapter 3 
are used to calculate growth factors.  The 20-year demands for the City and the NUGA 
are presented in Table 3-14 and 3-15, respectively.  The 343, 455, and 542 Zones are 
assumed to grow at a rate of one percent due to the limited available land for 
expansion.  The ultimate build out of the 852 Zone is based on available land use 
outlined in the Upper Prune Hill Build-Out Memo by Gray & Osborne.  The 544 Zone is 
based on the 6- and 20-year demands from Chapter 3, less the demands from the other 
zones.  
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Table 5-5  2015 and 2029 Demand Distribution by Zone 

Region 

2015 2029 
ADD 
(gpd) 

MDD 
(gpd) 

PHD
(gpm) 

ADD 
(gpd) 

MDD 
(gpd) 

PHD
(gpm) 

343 – Butler 900,265(1) 1,540,796(6) 1,926(7) 1,034,831(1) 1,771,105(6) 2,214(7) 
455 – LPH 471,630(1) 834,213(6) 1,043(7) 542,127(1) 958,907(6) 1,199(7)) 
542 – Gregg 114,641(1) 315,617(6) 395(7) 131,777(1) 362,794(6) 453(7) 
542/544 – 
NUGA 547,165(2) 1,203,764(2) 1,505(2) 1,641,496(2) 3,611,292(2) 4,514(2) 
544 – Lacamas 2,255,820(3) 5,396,916(3) 6,746(7) 3,617,539(3) 8,409,190(3) 10,511(7)

852 – UPH 1,637,324(4) 3,747,752(6) 4,685(7) 2,426,138(4) 5,553,309(6) 6,942(7) 
Total(5) 5,926,845 13,039,059 16,299 9,393,908 20,666,597 25,833 
(1) ADD equal to the 2008 ADD increased by 1 percent each year. 
(2) ADD, MDD, and PHD projections defined in Chapter 3, Table 3-15. 
(3) Equal to the total, defined in Chapter 3, less demands from 343, 455,542/544, and 852 Zones. 
(4) ADD based on land use in the Upper Prune Hill Build Out memo by Gray & Osborne.  
(5) From Chapter 3, Table 3-16. 
(6) MDD equal to the ADD multiplied by the peaking factor for each zone according to 2008 demand 

distribution in Table 5-4. 
(7) PHD equal to the MDD multiplied by the peaking factor of 1.8. 

MODEL CALIBRATION 
The final step in the development of the City’s water system hydraulic model is 
calibration.  As shown in Table 5-3, the model is calibrated according to the results of 
ten hydrant flow tests conducted on May 13, 2009, by City Operations staff and Gray & 
Osborne.  The model calibration simulations were conducted under 2008 average daily 
demand conditions.  Flow into the system from the City’s wells, surface water sources, 
and the reservoir levels, as shown on the telemetry system at the beginning of the 
hydrant flow tests, are shown in Table 5-6. 
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Table 5-6  Model Calibration Conditions 

Parameter Condition 
Butler Reservoir 13.7-foot water level 
Lower Prune Hill Reservoir 19.3-foot water level 
Upper Prune Hill Reservoir 56.7-foot water level 
Upper Prune Hill Standpipe 91.9-foot water level 
Lacamas Reservoir 40.5-foot water level 
Gregg Reservoir 58.0-foot water level 
Lacamas Booster Station 567-gpm production 
Angelo Booster Station 1,070-gpm production 
Upper Prune Hill Booster Station 1,325-gpm production 
Filter Plant 920-gpm production 
Well 10 900-gpm production 
Well 13 1,325-gpm production 
 
The locations of the hydrant flow tests along with a comparison of the field and model 
results are provided in Table 5-7.   

Table 5-7 Model Calibration Results 

Location 
Flow 
(gpm) 

Field Results (psi) Model Results (psi) Δ 
between 
Field and 

Model Static Residual Δ Static Residual Δ 
NW Lacamas Dr. 
and NW Valley Ct. 920 86.5 70 16.5 87 70.3 16.7 0.2 

NW Leadbetter 
Blvd. and NW 
Fremont St. 

1,350 96 92 4 96 90 6 2 

NW Pacific Rim 
Dr. and NW Julia 

St. 
1,500 98 92 6 98 93.8 4.2 1.8 

NW 47th Ave. and 
NW Trout St. 1,300 80 78 2 79 77.5 1.5 0.5 

NW Sierra Dr and 
NW 28th Ave. 1,240 71 65 6 71 66.2 4.8 1.2 

NW 26th Ave. and 
NW Quartz St. 1,190 76 65 11 76 57 19 8 
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Table 5-7 Model Calibration Results (continued) 

Location 
Flow 
(gpm) 

Field Results (psi) Model Results (psi) Δ 
between 
Field and 

Model Static Residual Δ Static Residual Δ 
NW 44th Ave. and 
NW Oregon St. 1,270 76 64 12 76 63 13 1 
NE Ione St. and 

NE 38th Ave. 1,150 86 64 22 86 69 17 5 
19400 SE 42nd Cr. 1,380 94 83 11 93 80.5 12.5 1.5 
5299 NW 17th Cr. 1,280 94 78 16 94 75.8 18.2 2.2 
Δ:  Change in pressure 
 
As indicated in Table 5-7, all but one of the ten model results are within 5 psi of field 
tests.  The location with the higher differential is NW 26th Avenue and NW Quartz Street 
with an 8 psi differential.  This location is supplied directly from the 852 Zone.  The 8 psi 
discrepancy is believed to be caused by an incorrect gage reading during the field test.  
The model results are conservative for calibration and show a greater residual drop in 
pressure than those measured in the field.  The calibration is considered to be 
acceptable due to the conservative model result, and the accuracy of the other nine 
calibration points. 

MODEL SIMULATIONS AND RESULTS 
Hydraulic model analyses have been conducted to simulate the response of the City’s 
water system under a variety of conditions to include peak hour and fire flow demands.  
The hydraulic model is also used to develop and assess a variety of potential system 
improvement projects.  Piping improvement projects are divided into three groups: 
 

• Transmission Improvements 
• Fire Flow Improvements 
• Peak Hour Demand Pressure Improvements 

 
Repair and replacement projects are included to upgrade dead end and undersized 
lines and to provide looping to improve fire flow, peak hour pressures, and water quality.  
Fire flow improvement projects are those identified and developed through fire flow 
modeling to improve flow availability at locations where potential deficiencies are 
indicated.  Transmission improvements are established to support anticipated future 
growth and demands. 
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MODEL SIMULATIONS 
Reservoir levels are calculated using the depleted fire suppression storage, equalization 
storage, and operational storage outlined in the Chapter 4 Storage Analysis.  For 2008 
levels, the Gregg Reservoir levels only account for operational storage, because it has 
no equalizing storage, and fire suppression storage was transferred to the Lower Prune 
Hill Reservoirs.  Fire suppression storage for the Butler Reservoir is applied to the 
Lower Prune Hill Reservoirs, the Lacamas Reservoir, and the Upper Prune Hill 
Reservoir.  Table 5-8 shows the reservoir levels for both the peak hour and fire flow 
analyses for each planning period.  

Table 5-8  Reservoir Levels 

Reservoir 

Overflow 
Height 

(ft) 

 
Volume

(MG) 
Volume/
Height 

PHD Levels 
(ft) 

Fire Flow Levels 
(ft) 

2008 2015 2029 2008 2015 2029 
Butler 15 1.2 80,000 9.4 9.1 - 9.4 5.1 - 
Cemetery 
Reservoir 

70 2.0 28,571 - - 58.0 - - 24.4 

Lower Prune 
Hill – 1 

23 0.5 21,740 20.5 20.5 20.5 6.0 6.0 6.0 

Lower Prune 
Hill - 2 

23 1.5 65,217 20.5 20.5 20.5 6.0 6.0 6.0 

Gregg 70 0.1 1,429 60.0 60.0 60.0 60.0 60.0 60.0 
New Gregg 
NUGA 

70 2.0 28,571 - - 55.6 - - 44.0 

Lacamas 45 2 44,444 35.2 22.5 9.7 8.2 3.5 9.7 
Green Mountain 
NUGA 

70 2.0 28,571 - - 55.6 - - 10.45

Upper Prune 
Hill Reservoir 

50 2.4 375,000 40.8 36.3 27.1 8.8 3.3 20.7 

Upper Prune 
Hill Standpipe 

100 0.75 7,500 90.0 90.0 90.0 90.0 90.0 90.0 

Model Results  
Results from the previously described scenarios, under the previously defined system 
conditions, are included in the Appendix L.  Modeling results revealed the following 
system deficiencies, listed as transmission, level of service, and available fire flow 
deficiencies.   

Transmission Improvements 
In order to meet 2015 and 2029 pumping requirements for the 544 Zone, the 14-inch 
suction side transmission main from Everett Street to the Lacamas Booster Station must 
be upgraded to support the higher pumping capacities required.  Otherwise, the NUGA 
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transmission main must be completed.  The transmission improvements for the 
Lacamas Booster Station assume that the City will not be able to develop new sources 
in the 544 Zone during the 20-year planning period.  Additional source capacity in the 
544 Zone reduces the pumping needs at the Lacamas Booster Station.  Table 5-9 list 
the required transmission improvements. 

Table 5-9  Required Transmission Improvements 

Diameter 
(inches) 

Quantity 
(LF) 

 
Improvement 

12 1,400 
Replace existing 6-inch main with 12-inch main to minimize 
headloss from Well 6 and 14 to the upgraded Forest Home 
Booster Station. 

24 19,650 24-inch transmission main within NUGA to connect the 542 
Zone to the 544 Zone. 

20 5,000 

Suction-side 20-inch transmission main parallel to existing 
14 inch between Lacamas Booster Station and Everett St. 
Required only if 544 Zone demands exceed the transmission 
capabilities of the 14-inch main before the NUGA transmission 
main is completed.

24 7,800 
24-inch Crown Road Booster Station suction and discharge 
transmission main to connect to the 542 Zone, from SE Crown 
Road and SE V Street to SE 283rd Ave and SE 7th Street. 

12 2,300 

Replace existing 6 and 8-inch main with 12-inch transmission 
main along SE Polk St. for increased transmission from the 
proposed WWTP Well.  To connect to existing transmission 
main at SE 6th and Polk. 

16 4,200 Transmission main along 22nd to connect Cemetery BS to the 
455 Zone, connection at Division and 22nd. 

12 2,300 Transmission main from Cemetery Reservoir to new 260 
Zone, connection at 6th and Oak. 

 
Table 5-10 shows the additional transmission improvements that are required to move 
supply from the proposed wells to the upper zones, and within the NUGA. 
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Table 5-10  Developer Funded NUGA Transmission Improvements 

Diameter 
(inches) 

Quantity 
(LF) 

 
Improvement 

12 15,600 
12-inch transmission main within the NUGA for added 
transmission within the 544 Zone from the Green Mountain 
Reservoir. 

12 5,300 12-inch transmission main from SE 283rd Ave. and Hathaway 
Rd. from SE 7th St. to connect to existing main. 

12 1,900 Replace existing 6-inch main with 12-inch transmission main 
for additional transmission within the NUGA. 

12 11,200 12-inch transmission main within the NUGA for added 
transmission along the north side of Lacamas Lake. 

12 2,600 

12-inch transmission main within the NUGA for added 
transmission from the Crown Rd Booster Station, from the 
north side of the lake to connect to existing transmission along 
NE Everett St. 

12 7,900 12-inch transmission main to increase transmission within the 
NUGA. 

12 5,700 12-inch transmission main to increase transmission within the 
NUGA. 

Level of Service 
In order to evaluate the water system’s ability to meet future demands, the existing 
system is modeled under the projected peak hour demand conditions for 2015 and 
2029.  WAC 246-290-230 (5) requires that public water systems be designed to deliver 
peak hour demand while maintaining minimum system-wide pressures of 30 psi, with 
equalizing storage depleted from the City’s reservoirs.  The storage analysis, which 
provides a breakdown of the storage components, is presented in Chapter 4. 
 
To accurately simulate the system’s distribution and transmission capacity, pumping, 
transmission, and storage improvements associated with the development of the NUGA 
is assumed to have been completed for the 2015 and 2029 model runs.   
 
Results that display the system-wide pressure distribution for the peak hour demand 
conditions with depleted equalization storage for 2015 and 2029 scenarios are provided 
in the Appendix L.  Capital improvement projects have been identified in Chapter 8 that 
correct each peak hour deficiency. 
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Available Fire Flows 
The hydraulic model was also used to assess the availability of fire flows throughout the 
City.  WAC 246-290-230 (6) requires systems providing fire flow to be designed to 
provide peak daily demand plus the required fire flow, while maintaining minimum 
system-wide pressures of 20 psi.  In addition, fire suppression storage and all equalizing 
storage are depleted from the City’s reservoirs for the analysis.  Transmission, pumping, 
and storage improvements recommended in Chapter 4 were included in all fire flow 
modeling. 
 
Figure 5-1 gives a color-coded node map of available fire flow for 2008.  Figure 5-2 
shows the available fire flow in 2008 after the recommended 6-year improvements have 
been completed.  Figure 5-3 shows the peak hour demand pressures in the City after 
the recommended 6-year improvements have been completed.  Figure 5-4 shows the 
available fire flow in 2015 after the recommended 6-year improvements have been 
completed.  Complete fire flow modeling results are available in the Appendix L. 

Future Available Fire Flows 
Complete fire flow results are located in the Appendix L.  A minimum residential fire flow 
requirement of 1,000 gpm was used to determine deficiencies, and at specific locations 
where fire flow requirements are higher.  Available fire flow deficiencies are identified as 
specific projects in the capital improvement plan, located in Chapter 8.  

CONCLUSIONS 
The City’s hydraulic model shows that the City has a very strong system capable of 
meeting DOH pressure and fire flow regulations through 2029, provided storage and 
pumping deficiencies discussed in Chapter 4 are addressed.  Results from the hydraulic 
modeling analysis revealed the following improvements, identified in Table 5-11.  Cost 
estimates for projects identified in Table 5-11 shall be included in the capital 
improvement program, located in Chapter 8. 
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Table 5-11  Recommended Improvements 

System Deficiency Recommended Improvement 
Fire Flow Deficiency 
along SE Payne Rd, NW 
Astor St, and NW 12th 
Lane 

Open the PRV station located on NW 18th Avenue, close 
the valve along NW 9th Avenue, south of Hoquiam Court, 
and adjust PRV settings at NW Astor and 36th.  Construct 
1,600 LF of 8-inch main from NW Eagle Street to NW 15th 
Circle and from NW 12th Circle to NW Astor to increase 
looping. 

Peak Hour Pressure 
Deficiency on Couch St. 

Install 50 gpm booster station to provide service pressures 
on Couch Street between NW 21st Avenue and NW 22nd 
Avenue.  Include check features to allow 455 Zone to 
provide fire flow. 

Low Peak Hour Pressure 
on Hathaway Road 

2,000 LF of 12-inch main on NE Everett Road and NE 3rd 
Street to increase looping 

Low Peak Hour Pressure 
on NW 14th Ave. 

Raise hydraulic grade of 697 Zone to 710 feet by adjusting 
PRVs on NW 16th Avenue and NW McIntosh Road. 

Peak Hour Pressure 
Deficiencies on UPH 

Upgrade 320 LF of outlet piping from UPH Standpipe to 12 
inches. 

Peak Hour Pressure 
Deficiencies on UPH 

1,300 LF of 12-inch main from NW Hood and 16th to NW 
Cascade Street and 16th to increase looping. 

Peak Hour Pressure 
Deficiencies on UPH 

300 LF of 12-inch main from NW 9th Avenue to NW 12th 
Avenue to increase looping. 
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Chapter 6   
WATER USE EFFICIENCY PROGRAM 
 

 

 
The objectives of this chapter are to identify the conservation and water use efficiency 
requirements pertaining to the City of Camas, evaluate past conservation efforts, and 
describe the City’s water use efficiency program. 

WATER USE EFFICIENCY RULE BACKGROUND 
The Washington Legislature passed the Water Use Efficiency Act of 1989 
(43.20.230 RCW), which directs Department of Health (DOH) to develop procedures 
and guidelines relating to water use efficiency.  In response to this mandate, 
Department of Ecology (Ecology), the Washington Water Utilities Council, and DOH 
jointly published a document titled Conservation Planning Requirements (1994).  In 
2003, the Municipal Water Supply - Efficiency Requirements Act (Municipal Water Law) 
was passed and amended RCW 90.46 to require additional conservation measures.  
The Municipal Water Law, among other things, directed DOH to develop the Water Use 
Efficiency Rule (WUE Rule), which is outlined in the Water Use Efficiency Guidebook 
and became effective January 22, 2007.  These documents provide guidelines and 
requirements regarding the development and implementation of conservation and 
efficiency programs for public water systems.  Conservation and efficiency programs 
developed in compliance with these documents are required by DOH as part of water 
system planning documents and by Ecology as part of a public water system water right 
application.  Conservation must be evaluated and implemented as an alternate source 
of supply before state agencies approve applications for new or expanded water rights. 
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As an extension to the Conservation Planning Requirements, the WUE Rule sets more 
stringent requirements for public water purveyors.  The WUE Rule is comprised of eight 
chapters: 
 

1. Introduction to Water Use Efficiency Requirements 
2. Water Meters 
3. Data Collection 
4. Demand Forecasting 
5. Water Use Efficiency Program 
6. Distribution System Leakage 
7. Goal Setting and the Public Forum 
8. Annual Performance Report 

 
This chapter provides a discussion of the chapters, requirements, and the impact the 
WUE Rule has on the City. 

WATER USE EFFICIENCY REQUIREMENTS 
The Water Use Efficiency Guidebook establishes varying implementation and evaluation 
requirements for municipal water suppliers (MWS).  The new requirements focus on the 
importance of measuring water usage and evaluating the effectiveness of the WUE 
program.  There are three fundamental elements to the Rule, including planning, 
distribution leakage standards, and goal setting and performance reporting.   
 
Table 6-1 provides a summary of the WUE Rule requirements applicable to the City. 

Table 6-1  Summary of WUE Requirements 

Requirement 
Deadline for MWS with 

1,000 or more connections
Begin collecting production and consumption data January 1, 2007 
Include WUE program in planning documents January 22, 2008 
Set WUE goals January 22, 2008 
Submit service meter installation schedule July 1, 2008 
Submit first annual performance report July 1, 2008 

Meet distribution leakage standard (based on 3-year 
rolling average) 

July 1, 2010, or 3 years after 
installing all service meters 

Complete installation of all service meters January 22, 2017 
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WATER METERS 
Metering all water production and consumption is critical for determining system wide 
and individual water use efficiency.  The Rule has set deadlines for meter installation 
and data collection, which are shown in Table 6-2. 

Table 6-2  Meter and Data Collection Deadlines 

Requirement 

Deadline for MWS with 
1,000 or more 
connections 

Install production meter(s) January 22, 2007 
Begin collecting production and consumption data January 1, 2007 
Submit service meter installation schedule July 1, 2008 
Complete installation of all service and intertie meters January 22, 2017 
 
As Table 6-2 indicates, the WUE Rule currently requires production meters on all 
existing and new water sources, and requires consumption meters on all customer 
connections by 2017.   
 
The City meters all existing customer connections and will continue to meter all new 
connections.  All sources are metered as well.  The City is in full compliance with 
metering requirements.   
 
The City has one emergency intertie with the City of Washougal, which is normally 
closed.  As described in WAC 246-290-132(4), emergency interties are exempt from 
metering requirements. 
 
DATA COLLECTING 
The WUE Rule requires regular collection of production and consumption data.  Data 
must be reported in the City’s planning documents and annual performance report to 
DOH.  Water use data will be used for the following:   
 

• Calculating leakage; 
• Forecasting demand for future water needs; 
• Identifying areas for more efficient water use; 
• Evaluating the success of your WUE program; 
• Describing water supply characteristics; 
• Aiding in decision-making about water management. 

 
The City submitted their first annual report on July 1, 2008.  The next report is due 
July 1, 2010.  
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The Rule also sets requirements for collecting source and service data.  Source meters 
must be read monthly and reported as monthly and annual totals.  Service meter totals 
only have to be reported in annual amounts, although it is recommended to read all 
service meters every one to two months.  The City currently reads source meters daily 
and service meters bimonthly.  They will report monthly and annual water produced, 
annual water consumed, annual totals for each customer class, and customer class 
seasonal variations. 
 
The City has established six customer classes: single-family residential, multi-family 
residential, commercial, irrigation, industrial and fire lines.  By separating customers into 
different categories, the City can track the effects of their WUE program more 
accurately. 

SOURCE OF SUPPLY ANALYSIS 
A source of supply analysis was presented in Chapter 3.  

DISTRIBUTION SYSTEM LEAKAGE 
The 1994 Conservation Planning Requirements set the maximum allowable rate of 
distribution system leakage, at 20 percent of total source production.  The WUE Rule 
now requires that water distribution systems have a leakage rate of less than 10 percent 
of finished water production based on a three year rolling average.  The City must meet 
the three-year rolling average requirement by July 1, 2010. 
 
Distribution system leakage (DSL) is defined as the difference between total water 
produced or purchase and all authorized water consumed.  Known or credibly estimated 
losses can be excluded from the leakage calculation and may include uses such as 
construction, fire fighting, and flushing.  The City is currently developing a tracking 
system to more accurately account for these uses.  The leakage totals in Table 6-3 are 
a combination of leakage and unauthorized use. 
 
Distribution system leakage (DSL) for the City equals the difference between the treated 
supply volume and volume measured at the customers’ meters plus any other credibly 
estimated usage.  Since 2002, distribution system leakage has ranged from 83.7 to 
345.5 MG, and has had a rate between 6.3 percent and 24.0 percent of total treated 
supply.  Table 6-3 provides annual data of distribution system leakage from 2002 to 
2007.   
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Table 6-3  Historic Distribution System Leakage 

Year 
Production 
(gallons) 

Authorized 
Consumption 

(gallons) 
DSL 

(gallons) 
Percent 

DSL 

3-year 
Rolling 
Average

2002 1,438,711,600 1,093,178,064 345,533,536 24.0% - 
2003 1,456,144,700 1,163,908,194 292,236,506 20.1% - 
2004 1,460,213,119 1,211,462,296 248,750,823 17.0% 20.4% 
2005 1,319,065,600 1,235,318,260 83,747,340 6.3% 14.5% 
2006 1,509,025,682 1,265,488,092 243,537,590 16.1% 13.2% 
2007 1,373,495,526 1,221,921,580 151,573,946 11.0% 11.2% 

Average 1,426,109,371 1,198,546,081 227,563,290 15.8%  
 
The DSL rate fluctuates significantly between the years 2004 through 2007.  This may 
be due to new construction, main leaks and two leaking reservoirs.  The City’s 3-year 
rolling average in 2007 is 11 percent.  The City will improve record keeping on 
authorized consumption to help determine actual leakage loss.  If the City does not 
meet the new DSL requirement by 2010, they will include a water loss control action 
plan in the next planning document. 

PREVIOUS WATER USE EFFICIENCY PROGRAM 
The following section describes the City’s current water use efficiency goals taken from 
Chapter 6 of the 2002 Water System Comprehensive Plan (WSP) and specific tasks or 
items that the City is conducting. 

CONSERVATION MEASURES 
The following conservation measures were included in the City’s Capital Improvement 
Program (CIP) for the development of the City’s Water Conservation Program. 
 

• Include consumption history on utility billing forms. 
• Conduct a water system leak detection survey in 2002. 
• Update City Sprinkling Ordinance to include water conservation measures 

and inclined block rate structure. 
• Obtain and distribute Department of Health water conservation brochure 

and update website with enhanced conservation measures. 
• Continue to supply and distribute water conservation kits. 
• Install central control irrigation system and weather station for City parks, 

playfields, and schools, and make data and control features available to 
large irrigation customers. 

• Institute water audit program for commercial, industrial, municipal, 
residential, and irrigation customers. 
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• Institute residential landscape management program by offering water 

savings devices such as rain barrels and soaker hoses at at-cost or 
subsidized rates.  Make this program a cooperative effort with nurseries or 
other jurisdictions. 

• Consider offering rebates on water and energy-efficient appliances. 
• Examine feasibility of inclined block rate structure during the City’s next 

rate study. 

UNACCOUNTED FOR WATER/LEAK DETECTION 
Since 2002, the City has contracted for three to five days of leak detection services per 
year.  Each year this allow for testing of approximately 25 to 30 percent of the 
distribution system.  In 2007, the contractor detected leaks totaling 10 MG measured on 
an annualized basis.  Nearly 44 MG in leaks have been detected and repaired as a 
result of these surveys over the past five years.  In March of 2007, the City performed a 
leak analysis on Lower Prune Hill Reservoir.  The test revealed a water loss of 
4,608 gpd at this site.  The City contracted with Hydro Tech International to perform 
repairs on this tank.  In June 2007 the City performed a leak analysis on this tank and 
showed no loss.  Butler Reservoir was also surveyed for leaks in April 2007.  Leaks 
totaling 3,500 gpd were detected.  Hydro Tech performed some point repairs at this 
time.  Visual leaks are still evident at this site.  This problem will be addressed in 
Chapter 8 of this plan. 

PROGRAM PROMOTION AND CUSTOMER EDUCATION 
The water conservation brochures (Irrigation Tips & Regulations, and Leaks), and the 
City’s annual Water Quality Report provide water conservation tips, and are available to 
the public at the City’s Water Utility Billing Department, and Water Department, and 
website at www.ci.camas.wa.us.  Also, information is available at an information booth 
during Camas Days (held once a year).  The City’s local newspaper is also used to 
inform the public of any voluntary or required odd/even days when water usage during 
the summer is at its highest. 

CONSTRUCTION REQUIREMENTS 
The City building code requires new construction to install low flow toilets and 
showerheads.  Low flow toilet tanks are rated at 1.6 gallons and showerheads are rated 
at 2.5 gallons per minute.  These requirements apply to both new residential and 
commercial construction. 

CUSTOMER LEAK DETECTION 
Springbrook and Neptune software (City software for billing and meter use) have 
parameters for flagging overuse or under use water consumption.  When a customer’s 
usage changes significantly from the previous year, the utility notifies customers of 
possible leaks on the residential side of the meter.  The utility offers a billing adjustment 
when the customer provides proof of repair to the billing department.  
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Bills Showing Consumption History 
The City’s water bills indicate water consumption history.  By allowing customers to 
track and compare their usage, they can monitor their water use more closely, 
increasing conservation and also awareness of potential leaks.  

IRRIGATION MANAGEMENT 
The City has employed several rules and restrictions for lawn sprinkler systems to 
reduce improper use.  Installation of a residential lawn sprinkler system requires a 
plumbing permit issued by the City of Camas.  All underground lawn sprinkler systems 
are required to have a backflow prevention assembly installed on the sprinkler system.  
An annual test must be performed by a certified tester and submitted to the City.  All 
testing is the responsibility of the property owner.  Reminder notices are mailed each 
year regarding annual testing of the backflow prevention assembly.  The City requires 
that all non-residential water services must have a backflow prevention assembly 
installed at the water meter or elsewhere as required by the City.  Failure to comply with 
irrigation regulations may result in severing the connection to the backflow assembly or 
discontinuation of City water service. 
 
The City has started a pilot project with Deer Creek Homeowner Associations (HOA) 
providing a free evaluation of their existing system.  The evaluation showed 
considerable room for improvement.  The City is currently working to develop a rebate 
or incentive program to encourage the HOA to make the recommended upgrades to 
their system.  The goal is to demonstrate that significant savings can be gained with 
proper maintenance, hardware and technology including smart controllers, head and 
nozzle changes, and repair of damaged heads.  These improvements will reduce 
customer billing and reduce water use.  The City is contemplating additional design and 
performance standards for new irrigation system installations.  

LANDSCAPE MANAGEMENT 
The City encourages the following landscape management ideas:  
 

• Set sprinkler system timers to irrigate only when needed. 
• Water lawns and plants in the early morning or late evening to limit water 

loss due to evaporation. 
• Place a layer of mulch around plants and trees to avoid excessive 

evaporation. 
• Monitor irrigation so to water only as rapidly as the soil can absorb the 

water. 
• Install drip irrigation systems for a slow, steady supply of water to the plant 

roots. 
• Position sprinklers or drip irrigation systems to water only the root areas of 

plants and not sidewalks, gutters, or streets. 
• Consider native plants when landscaping. 
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CONSERVATION RATE STRUCTURE 
Historically the City has charged a discounted rate for irrigation.  In 2003, the City 
conducted a rate study and implemented a structure that removed the discount for 
irrigation over time and provided a true cost rate.  The rate was gradually increased to 
ease the burden on major irrigators like the school district who are tied to an annual 
budget.  Historic water rates are shown in Table 6-4.  The City has contemplated an 
inclined block rate during the rate study but has chosen to remain with a uniform rate 
structure for this rate horizon.  Future rate studies will reevaluate the rate structure.  

Table 6-4  Historic Customer Water Rates Inside City Limits 

Customer 
Class 

2003 2004 2005 2006 2007 2008 
($/ccf) ($/ccf) ($/ccf) ($/ccf) ($/ccf) ($/ccf) 

Residential $1.26  $1.16  $1.20  $1.22  $1.24  $1.24  
Commercial $1.68  $1.35  $1.40  $1.45  $1.50  $1.50  
Industrial $1.08  $1.12  $1.16  $1.20  $1.25  $1.25  
Cemetery $0.56  $0.56  $0.56  $0.56  $0.56  $0.56  
Irrigation $0.76  $0.76  $0.95  $1.10  $1.25  $1.40  

CONSERVATION KITS 
The City has purchased conservation kits over that last 5 years for distribution to the 
public.  A main focus has been at Camas Days, an annual community event that draws 
large crowds.  The City also participates at HP earth day where kits are distributed to 
HP employees many of which live in Camas. 

WATER AUDIT PROGRAM/ REBATE PROGRAM 
As described above, the City is currently working to develop a rebate or incentive 
program to encourage the HOA to make the recommended upgrades to their system 
and provide a model to establish a working audit and rebate program for other 
customers in our system.  The City continues to offer industrial customers the 
opportunity to develop an audit program specific to their needs.  Georgia Pacific has 
shown some interest in doing an evaluation of water use within their facility but has not 
committed at this time.  

EFFECTS OF PAST MEASURES 
Since the City laid out their last conservation plan in 2002, there has been significant 
reduction in distribution system leakage (from 27 percent in 2000 to 11 percent in 2007) 
and much lower water usage during irrigation periods.  The City attributes this to 
increased customer education on conservation due to the establishment of conservation 
ordinances, media press releases and billing inserts. 
 



City of Camas Water System Plan 
 

Chapter 6 – Water Use Efficiency Program 
Page 6-9 

NEW WATER USE EFFICIENCY PROGRAM 
Under the WUE Rule, the City must set water use efficiency goals and measures 
progress each year toward meeting these goals.  Goals must include a measurable 
outcome, address water supply or demand characteristics, and include an 
implementation schedule.  The City must also evaluate or implement efficiency 
measures to help meet these goals. 

GOALS 
The City plans to reduce its total water use in several ways.  The City’s primary goal will 
be to reduce DSL to meet WUE requirements of less than 10 percent.  Second, the City 
will promote conservation by its customers to reduce overall water demand. 
 
Goal No. 1 of the water use efficiency program is to continue to reduce distribution 
system leakage.  In 2008, the City lost nine percent of the water produced from leaks 
and unaccounted for water losses.  However, the average distribution system leakage 
rate for 2006 through 2008 is 12.1 percent.   
 
The City will increase efforts to minimize the amount of leakage and unaccounted for 
water and accurately track all water used including estimating the amount of unmetered 
water used.  In order to have a 3-year rolling average of less than 10 percent by 
July 1, 2010, the City must continue to reduce annual DSL through 2010.  Table 6-5 
summarizes the target DSL reductions through 2015.  The City will continue to be 
aggressive in leak detection and repair, accurate accounting for authorized consumption 
and continue with meter replacement and maintenance program. 

Table 6-5  Summary of DSL Reduction Goals 

Year 
Distribution System 

Leakage (%) 
3-yr Rolling 

Average 
2007 Actual  - 11% 11.2% 
2008 Actual – 9.2% 12.1% 
2009 At or Below 9% 9.7% 
2010 At or Below 9% 9.1% 
2011 At or Below 9% 9% 
2012 At or Below 9% 9% 
2013 At or Below 9% 9% 
2014 At or Below 9% 9% 
2015 At or Below 9% 9% 

 
Goal No. 2 of the WUE program is to reduce the customer consumption per Equivalent 
Residential Unit (ERU) by 1 percent or approximately 2 gpd per year over the six-year 
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planning period.  An ERU is equal to annual single-family residential consumption 
divided by the number of single-family residential connections.  

Table 6-6  ERU Reduction Goal Summary 

Year ERU Value (gpd/ERU) 
2008 283.6 
2009 231 
2010 228 
2011 226 
2012 224 
2013 222 
2014 219 
2015 217 

WATER USE EFFICIENCY MEASURES 
The WUE Rule states several measures that must be implemented or evaluated and 
provides a list of measures you can count as additional measures in the WUE Program.  
WAC 246-290-810 identifies the minimum number of water use efficiency measures that 
must be evaluated based on system size.  The City serves 7,095 connections, and 
therefore must evaluate or implement six supplementary water use efficiency measures 
in addition to the mandatory measures.  The following sections describe both the 
mandatory and supplementary water use efficiency measures evaluated and indicate 
which have been or will be implemented by the City. 

Mandatory Implementation - Source and Service Metering and Meter Calibration 
As stated previously, the City currently meters all customers and sources.  The City 
meters all new customers and sources as well.  The City currently tests and calibrates 
all industrial meters annually and replaces approximately 500 residential meters per 
year, or as budget allows. 

Mandatory Implementation - Leak Detection and Water Accounting 
The City will continue their current leak detection and water accounting program in an 
effort to reduce distribution system leakage.  The City will increase their efforts to 
reduce leakage and increase documentation of authorized consumption. 
 
If the City cannot reduce DSL to have a three-year rolling average of 10 percent or less 
by July 1, 2010, the City must develop a Water Loss Control Action Plan (WLCAP).  If 
by this date they do not meet the DSL requirement but are implementing a WLCAP, 
they will be in compliance with the WUE Rule.  Chapter 6 of the WUE Guidebook 
provides more information on WLCAP. 
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Mandatory Implementation - Customer Education 
As described above, the City provides information and tips for efficient water use for 
customers on their web page and in brochures available at several City offices.  The 
City will continue to make educational resources available to the public. 

Mandatory Evaluation – Rates that Encourage Efficiency 
The City contemplated an inclined block rate during their last rate study but chose to 
remain with a uniform rate structure for this rate horizon.  A rate study is scheduled in 
2010 and will reevaluate the rate structure in accordance with the regulations. 

Mandatory Evaluation – Reclaimed Water Opportunities 
The City has been active in using treated wastewater for wash down and process use at 
the wastewater treatment plant (WWTP).  Treated sewage effluent is used in many non-
potable water applications such as landscape irrigation at the WWTP.  Treatment plant 
hoses are also plumbed so that staff can wash down facilities at the plant. 
 
The City will also provide a comprehensive look at reuse in their next Wastewater 
Facility Plan, which was submitted to Ecology as a first draft in November 2009.  

Supplementary Measures 
The City will continue implementing all of their current measures described above as 
part of their new Water Use Efficiency Program.  Table 6-7 summarizes these 
measures. 

Table 6-7  City WUE Program Measures 

Implemented Measure Applicable Customer Classes 
Program Promotion and Customer Education 5 
Conservation Kits 2 
Construction Requirements 3 
Customer Leak Detection 5 
Bills Showing Consumption History 5 
Irrigation Management 3 
Landscape Management 4 
Water Audits 5 
Rebate Program 3 
Total Measures Counted 35 

EVALUATION OF MEASURES 
Many of the measures selected for continued implementation require little funding, such 
as including consumption history in bills and notifying customers of potential leaks.  The 
City will track the finances associated with each measure and compare it to water saved 
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to evaluate the effectiveness of each measure.  If measures do not provide enough 
savings to meet their goals, additional measures will be considered.  

TARGET WATER SAVINGS PROJECTIONS 
If these goals are realized, the City will see significant savings in water use and 
distribution system leakage.   
 
Table 6-8 compares the average day demand with and without water use efficiency 
savings.  The water use efficiency savings projections include a decrease in the ERU 
value of 1 percent per year until 2015 and a constant rate of distribution system leakage 
of 11 percent.  At the end of the 6-year planning period (2015), these water use 
efficiency measures will account for a total savings of 686,985 gpd.   

Table 6-8  Projected Water Use Efficiency Savings 

Year 
Number 
of ERUs 

ADD w/o WUE 
(gpd) 

ADD w/WUE 
(gpd) 

WUE 
Savings 

(gpd) 
2008 13,813 4,088,718 3,878,260 210,458 
2009 14,417 4,267,475 4,007,337 260,138 
2010 15,027 4,448,039 4,135,126 312,914 
2011 16,013 4,739,892 4,362,383 377,510 
2012 17,006 5,033,649 4,586,416 447,233 
2013 18,005 5,329,359 4,807,294 522,065 
2014 19,010 5,627,074 5,025,086 601,988 
2015 20,023 5,926,845 5,239,859 686,985 

DEMAND FORECASTING 
The WUE Rule has added new criteria to consider when preparing demand forecasts.  It 
is now required to project demands both with and without anticipated savings from the 
water use efficiency program.  This additional forecast can help determine whether 
capital improvements can be delayed or eliminated, and how much additional growth 
may be permitted.  It also provides a basis to measure actual water use data against to 
monitor conservation success. 
 
Complete demand forecasts are provided in Chapter 3 of this plan.  A summary is 
included in Table 6-9.  These forecasts do not include anticipated reductions in use from 
conservation and efficient water use efforts. 
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Table 6-9  Demand Forecast without WUE Savings 

Year 

Projected 
Service Area 
Population 

Projected 
Average Day 
Production 

(gpd) 

Projected 
Max Day 

Production 
(gpd) 

Projected 
Peak Hour 
Production 

(gpm) 
2009 17,135 4,267,475 9,388,444 11,736 
2015 23,881 5,926,845 13,039,059 16,299 
2029 40,321 9,393,809 20,666,597 25,833 

Table 6-10  Demand Forecast with WUE Savings 

Year 

Projected 
Service Area 
Population 

Projected 
Average Day 

Production (gpd) 

Projected Max. 
Day Production 

(gpd) 

Projected Peak 
Hour Production 

(gpm) 
2009 17,135 4,007,337 8,816,141 11,020 
2015 23,881 5,239,859 11,527,690 14,410 
2029 40,321 8,323,183 18,311,003 22,889 

ANNUAL PERFORMANCE REPORTING 
The City must submit a performance report to the Department of Health by July 1, 2010, 
and each year thereafter.  DOH has developed a standard reporting form to help 
summarize the City’s progress toward meeting their goals.  The annual report must 
include: 
 

• Total source production and system wide consumption 
• Distribution system leakage in percentage and volume 
• Goal description, schedule, and progress toward meeting goals 

 
DOH has developed a report form to make the process easier.  The final report will also 
be made available to the public when it is submitted to DOH. 

SUMMARY 
To comply with the new requirements set forth in the Water Use Efficiency Rule and to 
reduce overall water use, the District has set a goal to reduce approximately two gpd 
per ERU per year and to reduce DSL through 2010 to meet requirements.   
 
The City will employ several measures to accomplish these goals, which are as follows: 
 

• Bills showing consumption history 
• Conservation Kits 
• Construction requirements 
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• Customer education 
• Customer leak detection 
• Irrigation management 
• Landscape management 
• Leak detection surveys 
• Program promotion 
• Rebate Program 
• Water Audits 

 
If the City’s goals cannot be met with the implemented measures, the City will consider 
additional measures to help them do so.  However, the City expects that their new WUE 
program will be more than adequate to accomplish their goals and increase water use 
efficiency and conservation. 
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Chapter 7   
OPERATIONS AND MAINTENANCE 
 

 

INTRODUCTION 
The objective of this chapter is to present the City’s operation and maintenance (O&M) 
program to assure satisfactory management of the water system operations in 
accordance with WAC 246-290. 
 
The O&M Program includes the following elements: 
 

• Water System Management and Personnel 
• Operator Certification 
• System Operation and Control 
• Preventive Maintenance Program 
• Coliform Monitoring Plan 
• Emergency Response Program 
• Cross-Connection Control Program 
• Record Keeping and Reporting 
• O&M Improvements 
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WATER SYSTEM MANAGEMENT AND PERSONNEL 
 
The City of Camas water system is owned and operated by the City of Camas.  The City 
is governed by a mayor and seven council members, all of which are elected officials.  
Figure 7-1 provides the organization of the water system. 

OPERATOR CERTIFICATION 
 
Department of Health (DOH) requires all Group A water systems to have at least one 
certified Water Distribution Manager (WDM) under WAC 246-292-050.  The WDM must 
further be certified at a level equal to or higher than the water system’s classification 
rating as described in Table 7-1 and in accordance with WAC 246-292-040.   
 
Table 7-1  Water System Group Classification 

 
Classification Population Served

Group 1 Less than 1,500 
Group 2 1,501 to 15,000 
Group 3 15,001 to 50,000 
Group 4 Greater than 50,000

 
The City is currently classified as a Group 3 system, which also corresponds to the level 
of certification required.  Under the current certification requirements, the one 
mandatory certified position that the City must have on staff is a Water Distribution 
Manager (WDM) Level 3 and CCS.  It is also required that personnel with supporting 
certifications be available as back-up for the mandatory certified position.  These 
supporting certifications may be one grade lower than the required Level 3.   
 
Table 7-2 provides the name and certifications of the City personnel.  In addition to the 
mandatory certification, the City maintains additional certifications held by supporting 
personnel.  Many of the employees hold multiple levels of certification.  The City must 
notify the Water Works Certification Board in the event of any changes in the mandatory 
or supporting certification personnel.  All of the required certifications are current with 
respect to continuing education unit (CEU) requirements. 
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Table 7-2  Water System Operator Certifications 
 

City Personnel Water System Certifications Certification Number 
Monte Brachmann WDM 4, WDS 2, WTPO 2,  751 
Mike Stevens WDM 3, WTPO 3, CCS 4946 
Mike Nelson WDM 2, WTPO 3, CCS 7509 
Tobin Reed WDM 2, WTPO 1, CCS 10297 
Brandon Prather WDM 2,   
Derek Engler WDM 2  
Allen Nelson WDM3, CCS  
Steve Carroll WTPO 1, WDM 1  
Charles Buchanan WDM 1  

PROFESSIONAL GROWTH 
 
In order to promote and maintain expertise for the various grades of operator 
certification, Washington State requires that all certified operators meet professional 
growth requirements by completing no less than three CEUs within each three year 
period.  Programs sponsored by both Washington Environmental Training Resources 
Center (WETRC) and the American Water Works Association (AWWA) Pacific 
Northwest Subsection are the most popular source of CEUs for certified operators in 
Washington State.  The professional growth requirement may also be met by 
advancement by examination or certification by examination in a different classification.  
The City’s Water Utility staff and personnel have traditionally been active in operator 
training programs.  The City includes approximately 25 hours per year for each 
employee of the water department. 

ROUTINE SYSTEM OPERATION AND PREVENTATIVE 
MAINTENANCE 
The City’s staff is responsible for the daily operation of its surface water sources, wells, 
treatment facilities, booster stations, PRVs, storage facilities, and distribution system.  In 
addition to daily operation they also perform preventative maintenance on the system.  
The following sections describe the basic operation of the City’s facilities.  The 
preventative maintenance schedule and activities are listed in Appendix M. 

WATER SOURCES 
The City has two surface water sources and nine groundwater sources.  

Surface Water Sources 
Jones Creek has been providing the City of Camas with water since 1913.  The intake 
consists of a dam, a small settling basin and dual coarse screens.  A covered facility, 
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which used to house a fine screen, is located downstream of the uncovered coarse 
screen.  To shut off flow from this source into the transmission main, a valve located 
downstream of the coarse screen and immediately inside the screen house is manually 
closed.  This source is metered using an 8-inch Sparling propeller flow meter located 
inside the screen house immediately downstream of the shut off valve.   
 
The Boulder Creek source was added in 1931.  The intake consists of a dam, a small 
settling basin and screen.  A covered facility housing a fine screen is located 
downstream of the uncovered coarse screen.  To shut off flow from this source into the 
transmission main, a valve located downstream of the coarse screen and upstream of 
the screen house is manually closed.  This source is metered using a 10-inch Sparling 
propeller flow meter in a vault located approximately 20 feet south of the screen house. 
 
When flow from the two surface water sources is discontinued during the period May 15 
to October 31 the transmission line is drained into Lacamas Lake by opening the 
bypass valve at the Surface Water Filtration Plant. 

Groundwater Sources 
The City operates nine groundwater sources.  The City operates its well facilities by 
rotating sources.  Generally the City will operate at least three wells with operational 
settings as summarized in Table 7-3. 
 
Table 7-3  Well Operation Settings 
 
Well 
Designation  

Butler Reservoir Level 
Summer On Summer Off Winter On Winter Off 

Lead(1) 14.3 14.6 13.8 14.2 
First Lag(1) (2) 14.1 14.3 13.5 14 
Second Lag(1) 13.8 14.1 13 13.5 

Lower Prune Hill Reservoir Level 
Well No. 5(3) 18.5 20 17 18 

Lacamas Reservoir Level 
Well No. 9 36 40 n/a n/a 

(1) Designation applies to Wells 6, 7, 8, 10, 11, 12 and 13. 
(2) This well is tied to maintaining suction side pressure at Angelo Booster Station. 
(3) This well operates in conjunction with Forest Home Booster Station. 
 
Well No. 5 operates off of the Lower Prune Hill reservoir level in conjunction with the 
Forest Home Booster Station to meet demands in the Lower Prune Hill (455) Zone. 
 
Well No. 9 is a seasonal supplemental source well that operates based on the level in 
the Lacamas Reservoir when needed to meet seasonal demands in the Lacamas (544) 
Zone. 
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The remaining wells (Nos. 6, 7, 8, 10, 11, 12 and 13) are rotated monthly and operated 
based on the level in the Butler Reservoir as shown in Table 7-3.  If more than three 
wells are needed to meet demand, additional wells will be operated on an as-needed 
basis.  

TREATMENT FACILITIES 
The City operates and maintains their treatment facilities which include the surface 
water chlorination plant, surface water filtration plant, and treatment at the wells.  

Surface Water Chlorination Plant 
The Surface Water Chlorination Plant consists of chlorine addition to inactivate 
pathogenic organisms.  Liquid sodium hypochlorite (12.5 percent) is injected directly 
into the surface water transmission main conveying the two surface water sources to a 
target dose of approximately 2 mg/L.  Dose varies seasonally due to temperature 
fluctuations.  
 
The liquid sodium hypochlorite is pumped directly into the 10-inch transmission main 
using a diaphragm metering pump.  This metering pump is manually set.  On-line 
chlorine residual monitoring occurs at the surface water filtration plant and the metering 
pump is adjusted when the on-line monitoring indicates this is needed.   
 
Chlorinated water travels from the surface water chlorination plant through over 
6.5 miles of 10-inch steel pipe to the filter plant, where it receives additional treatment.  
This treatment facility has an auxiliary power system that is powered by propane. 

Surface Water Filtration Plant 
The filtration plant consists of the following basic components: 

Filtration – Consists of alum coagulant addition, polymer filter aid addition, two 
multimedia pressure filters and a backwash system that includes a dechlorination 
chemical addition step prior to discharging the backwash water to a settling 
lagoon that discharges to Lacamas Lake.  Typical alum dose is 7 – 8 mg/L.  
Typical polymer dose is 0.055 mg/L.  A streaming current monitor is available to 
control chemical dosing. 

Fluoridation – Consists of fluoride addition for the purpose of preventing dental 
decay.  A sodium fluoride saturator and metering pump is used to inject fluoride 
into the filtered water to a target dose of 0.8 – 1.3 mg/L.  

Disinfection – No disinfection occurs at the surface water filtration plant.  
Residual chlorine is monitored in the finished water to ensure the chlorine 
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residual of water reaching the Surface Water Chlorination Plant is adequate (1.0 
mg/L or higher).    

Corrosion Control – Consists of sodium hydroxide addition for pH adjustment to a  
target level of 7.5.  This typically requires a dose of 5 to 6 mg/L NaOH, which is 
injected into the filtered water before exiting the treatment facility.   

Backwash Disposal – Consists of a backwash collection system that operates by 
reversing flow through the filters and collection of backwash water in a waste 
pipe that discharges by gravity to two backwash basins north of the plant.  A 
thiosulfate feed system is used to dechlorinate the water prior to discharge to the 
backwash basins.  Suspended solids settle out in the backwash basins and 
backwash water flows by gravity to Lacamas Lake. 

 
Finished water from the Surface Water Filtration Plant feeds directly into an adjacent 
12-inch main to feed the 14-inch line in NE Everett Street that serves as the backbone 
of the Lower Prune Hill (455) Pressure Zone.  The surface water plant feeds the 455 
Zone along with the Lacamas and Gregg Booster Stations.  The Surface Water 
Filtration Plant operates on gravity flow.  When the plant is in operation there is always 
flow through the plant based on system demand in the 455 Zone.  Flow through the 
plant will vary depending on system demand.   
 
Backwash occurs automatically either by a headloss or effluent turbidity setting.  The 
operator selects these settings at the main filter control panel.  Prior to initiating 
backwash, a surface wash of the top of the pressure filter media occurs using a pump 
that delivers water from the finished water line.  Once the surface wash is complete, 
backwash is initiated by shutting off the influent valve to the pressure filter to be 
backwashed, causing the direction of flow through the filter to reverse and back up into 
the influent line.  A pressure relief valve opens at 150 psi and raw water is taken to the 
lagoons. 
 
A backwash valve that connects the influent line to the waste line opens and directs 
backwash water into the waste line that goes to the backwash basins north of the filter 
building.  The backwash basins consist of two shallow earthen basins with a bentonite 
liner.  Backwash water enters the basins via an inlet structure equipped with gate valves 
that allows each basin to be isolated.  A wood screen downstream of the inlet keeps 
large debris from entering the outlets that collect the supernatant from the basins and 
allow it to flow to Lacamas Lake.  The outlet from each basin is also equipped with a 
valve to prevent the basins from draining into Lacamas Lake if necessary.  Normally all 
inlet and outlet valves are left open. 
 
When the surface water treatment facility is taken offline, the two filtration systems are 
backwashed every 2 weeks to keep the media from getting compacted due to lack of 
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use.  Water in the distribution system is used for backwashing since the transmission 
line is drained. 

BOOSTER STATIONS 
The City of Camas operates nine booster stations within its water system, as 
summarized in Table 7-4. 
 
Table 7-4  Booster Stations 
 

Booster Pump 
Station Year Built 

No. of 
Pumps 

Pump 
horse 
power 

Pump 
Capacity 

(gpm) 

Total 
Pump 

Station 
Capacity 

(gpm) 

 
Auxiliary 

Power 

Old Gregg 1978 2 40 500 500 None 40 500 

New Gregg 2003 2 100 1,500 1,500 300 kW 100 1,500 

Butler 1948(1) 2 40 600 1,400 None 50 800 
Forest Home 1949(2) 1 50 1,000 1,000 None 

Angelo 2001 4 

75 1,000 

3,500  200 kW 75 1,000 
75 1,000 
75 1,000 

Lacamas 1993 3 
25 500 

1,500 60 kW 25 500 
100 1,500 

Lower Prune Hill 1971(3) 3 
150 1,000 

2,245  300 kW 150 1,000 
100 750 

Upper Prune Hill 2002 4 

20 750 

4,300  Portable 
Generator 

20 750 
40 1,400 
40 1.400 

Francis Road Unknown 1 7.5 80 80 None 
(1) Pump replaced in 1998. 
(2) Pump replaced in 1999. 
(3) Upgraded in 2002 and 2004. 
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Table 7-5 shows the winter and summer settings for each booster station. 
 
Table 7-5  Booster Station Settings 
 

Booster 
Station 

Capacity 
(gpm) Called By Winter On Winter Off Summer On Summer Off 

Old Gregg  500 Gregg 
Reservoir 

58.0 65.0 58.0 65.0 
New Gregg  1,500 58.0 65.0 58.0 65.0 
Forest Home  1,000 Well 5 - - - - 
Francis Road 80 - - - - - 

Butler Booster Station 
Pump  No. 1 800 

LPH 
Reservoirs 

15.5 16.0 15.5 16.0 
Pump No. 2 600 15.0 15.5 15.0 15.5 

Butler Valve 1,050 
(Typical) 22.5 22.0 22.5 22.0 

Angelo Booster Station 
Pump No. 1 1,000 

LPH 
Reservoirs 

20.0 21.5 21.0 22.0 
Pump No. 2 1,000 19.5 20.5 20.5 21.5 
Pump No. 3 1,000 18.5 19.5 19.5 20.5 
Pump No. 4 1,000 17.0 18.0 18.0 19.0 

Lower Prune Hill (LPH) Booster Station (UPH Standpipe Open) 
Pump No. 1 1,000 ON - UPH 

Reservoir  
OFF-UPH 
Standpipe 

56.0 95.0 58.0 95.0 
Pump No. 2 1,000 54.0 94.0 56.0 95.0 
Pump No. 3 750 52.0 93.0 54.0 95.0 

Upper Prune Hill (UPH) Booster Station  (UPH Standpipe Open) 
Pump No. 1 750 

UPH 
Standpipe 

88.0 95.0 88.0 95.0 
Pump No. 2 750 86.0 93.0 86.0 93.0 
Pump No. 3 1,400 84.0 92.0 84.0 92.0 
Pump No. 4 1,400 80.0 88.0 80.0 88.0 

Lacamas Booster Station 
Pump No. 1 500 Lacamas 

Reservoir 
40.0 44.0 42.0 44.0 

Pump No. 2 500 36.0 41.0 40.0 42.0 
Pump No. 3 1,500 N/A Manual Manual - - 

PRVS 
Most of the City’s PRV stations contain two parallel PRVs.  The first PRV is the smaller 
of the two valves, has a lower allowable capacity, and provides flow for normal or low 
demands in the downstream pressure zone.  The second PRV is the larger of the two 
valves and opens under higher demand conditions, such as a fire flow.  The larger PRVs 
are not capable of providing low flows that occur during low demand.  The larger PRV is 
usually set approximately 5 psi lower than the smaller PRV.  As flow and head losses 
through the smaller valve increase, the larger valve will open to provide additional flow.  
 
This arrangement allows each valve to operate within its optimal range of flow, which will 
require less maintenance and increase the life of the PRV.  This differs from a single 
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PRV that is required to operate over the entire range of minimum and maximum flows.  
The City’s PRVs do not have pressure sustaining features. 
 
The City has a contract with GC Systems to service PRVs located within the water 
system.  This contract allows GC Systems to perform general maintenance and ensure 
that the valves are operating correctly, both on an individual and system-wide level.  

STORAGE FACILITIES 
The City currently operates seven storage facilities with a combined total of 8.45 MG.  A 
discussion of each storage facility and its basic operation was described in Chapter 1. 

COLIFORM MONITORING PLAN 
As required by DOH the City has a regular coliform monitoring plan in place to check for 
bacterial contamination of the distribution system.  Samples are taken monthly at 
various locations which rotate throughout the year.  A map of coliform sampling 
locations and the plan are located in Appendix H. 

EMERGENCY RESPONSE PROGRAM 
Water utilities have the responsibility to provide an adequate quantity and quality of 
water in a reliable manner at all times.  To do this, utilities must reduce or eliminate the 
effects of natural disasters, accidents and intentional acts.  Most utilities routinely deal 
with small scale emergency situations.  Large scale emergency situations occur far less 
frequently, but may manifest themselves in the same way as the routine emergencies.  
If a utility is well prepared to handle routine emergencies, then they will also be better 
prepared to handle more disastrous ones as well.  The complete emergency response 
program is located in Appendix N. 

CROSS CONNECTION CONTROL PROGRAM 
As required by WAC 246-290-490, Cross Connection Control, utilities have the 
responsibility to protect customers from water contamination due to cross connections.  
A cross connection control program is required to be included in the Water System 
Comprehensive Plan under WAC 246-290-100. 
 
A cross connection is any physical arrangement where the potable water supply is 
connected, directly or indirectly, to any liquid of unknown or unsafe quality that may 
contaminate the public water supply through backflow.  The regulation also requires 
utilities to develop and implement a comprehensive program to control cross 
connections within the system.  An acceptable cross connection control program must 
address the following elements: 
 

• Establishment of legal authority and program policies; 
• Evaluation of premises for cross-connection hazards; 



 
City of Camas Water System Plan 

Chapter 7 – Operations and Maintenance 
Page 7-10 

 

• Elimination and/or control of cross connections; 
• Provision of qualified personnel; 
• Inspection and testing of backflow prevention assemblies; 
• Quality control of testing process; 
• Response to backflow incidents; 
• Public education for consumers; 
• Record keeping for CCC program. 

CITY OF CAMAS CCC PROGRAM 
 
City ordinance 1504 addresses cross connections and their prevention.  The ordinance 
is in the Camas Municipal Code under Water Use Regulations, Chapter 13.32.  
 
This ordinance and corresponding Municipal Code provide the City’s water department 
the ability to protect the water supply from contamination by prohibiting cross 
connections, requiring backflow prevention devices, declaring prohibited cross 
connections to be unlawful, establishing fees for the inspection of cross connection 
assemblies, and adopting State standards for cross connection regulations.  The 
ordinance and corresponding Municipal Code provides procedures for the abatement of 
cross connections and the installation of backflow prevention devices.  
 
The City has four employees certifies as cross-connection control specialists.  The 
City’s cross-connection control program and records are continually updated and files of 
each cross-connection device are on file with the City.  The Public Works Department 
and the Building Department coordinate notification to customers who have devices that 
need to be tested.  The city has the following information on file: 
 

• Date of last inspection 
• Results of inspection 
• Recommended protection  
• List of approved assemblies 
• Test and maintenance reports 
• List of certified testers 
• Customer account number, billing address, service address, phone 

numbers, device history and maintenance records. 
 
The City’s Cross-Connection Control Program requires the inspection of backflow 
prevention devices at the time of installation.  These devices are also scheduled to be 
inspected annually after installation, after the device is repaired, after the device is 
relocated or reinstated, and as necessary if tests indicate repeated failure.  Owners of 
backflow prevention devices are notified by mail that their devices are due for 
inspection.  However, it is the responsibility of the customer to see that their device is 
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tested.  Failure to provide the city with a backflow prevention device inspection report 
from a certified cross connection control specialist will result in the customer’s water 
service being terminated.  This termination is then reported to the Department of Health.  
 
A copy of the City’s Cross-Connection Control Ordinance and Plan can be found in 
Appendix O. 

RECORDKEEPING AND REPORTING 
Records of various operational and maintenance parameters of the system are 
maintained by the City. 

O&M DEFICIENCIES 
There are no operation and maintenance deficiencies at the City.  
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Chapter 8   
CAPITAL IMPROVEMENTS 
 

 

INTRODUCTION 
This Chapter presents the elements and proposed schedule of the 6-year Capital 
Improvement Plan (CIP) in accordance with the requirements of WAC 246-290.  Water 
system capital improvements have been scheduled and prioritized on the basis of water 
quality concerns, growth, regulatory requirements, component reliability, system benefit, 
and financial priority.  Additional projects for the 20-year planning period have also been 
identified.  When the Water System Plan is updated at the end of the 6-year planning 
period, the projects presented for the 20-year planning period should be reevaluated 
and scheduled for the subsequent 6-year planning period if necessary.  A City water 
system base map indicating proposed improvement projects is included at the end of 
this document. 
 
In the future, other projects may arise which are not identified as part of the City’s CIP.  
Such projects may be deemed necessary for ensuring water quality, preserving 
emergency water supply, addressing unforeseen problems with the City’s water system, 
or accommodating transportation improvements proposed by other agencies.  The City 
retains the flexibility to reschedule proposed projects and to expand or reduce the scope 
of proposed projects, as best determined by the City’s Staff and as new information 
becomes available for evaluation.  Each capital improvement project should be 
reevaluated to consider the most recent planning efforts as the proposed completion 
date for the project approaches.  Detailed cost estimates for these projects are located 
in Appendix S. 
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SOURCE AND WATER RIGHTS  
Based upon future water use projections shown in Chapter 3, and the water rights 
analysis shown in Chapter 4, the City will need to maximize their current sources and 
acquire new water rights in order to meet growth in the next 20 years.  The following 
projects will address the deficiencies outlined in Chapter 4. 

WELL 14 – ANDERSON SITE (SR-1) 
This project is currently under construction and will have a capacity of 1,000 gpm.  A 
treatment facility and CT piping will also be included in this project and will also serve 
Well 6.  This project is listed as SR-1 in Table 8-1, is scheduled for completion in 2010, 
and has an estimated cost of $1,650,000. 

BOULDER CREEK FISH SCREENS (SR-2) 
The installation of a fish screen at the intake of Boulder Creek to minimize fish impacts 
is planned in 2010, and has an estimated cost of $35,000. 

FILTRATION PLANT ALTERNATIVES ANALYSIS AND PREDESIGN REPORT (SR-3) 
An analysis of the surface water filtration plant is required to determine necessary 
upgrades.  This improvement is scheduled for 2012, and has an estimated cost of 
$60,000. 

WELL 17 – CAMAS MEADOWS SITE (SR-4) (SR-6) 
The City has applied for a 1,000 gpm water right for an additional well in the 544 Zone 
at Camas Meadows Golf Course.  The application is currently pending.  Once approved, 
site acquisition will be required as a portion of the well development.  The City prefers to 
develop this well prior to Well 15 and 16 due to its location in the 544 Zone where 
demand is needed.  This improvement is scheduled for 2018, when the maximum day 
demand will exceed the City’s developed water rights.  However, it is recommended that 
this improvement be made as soon as the application is approved due to the high 
demands expected in this zone within the 6-year planning period.  The feasibility 
assessment is scheduled for 2015 at an estimated cost of $50,000.  This project is listed 
as SR-4 in Table 8-1.  The development of Well 17 is scheduled for 2018 and is listed 
as SR-6 in Table 8-1 and has an estimated cost of $1,650,000. 

FILTRATION PLANT UPGRADES (SR-5) 
An upgrade to the current filtration plant to a 1,000 gpm membrane filtration plant is 
scheduled for 2017, and has an estimated cost of $6,000,000.  This project is 
contingent on the results of the Filtration Plant Analysis (SR-3). 

WELL 15 – PARKERS LANDING SITE (SR-7) 
Water rights have already been obtained for this project from Ecology.  The capacity of 
this well will be 1,000 gpm.  The Well 15 site is located approximately 700 feet 
southwest of Well 5.  The maximum day demand, as shown in Table 3-16, will exceed 
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the City’s existing developed water rights in 2022.  This project is scheduled for 
completion in 2022, and has an estimated cost of $1,650,000.  

NUGA SOURCE DEVELOPMENT (SR-8) 
The City will pursue potential source development within the NUGA to support 
anticipated growth.  It is recommended that the City continue to pursue additional 
source development in this area, and apply for water rights accordingly.   
 
It is recommended that the City budget approximately $500,000 for continued source 
development.  This project includes purchase and administrative costs for obtaining 
existing water rights from owners in this part of the service area.  This project is listed as 
SR-8 in Table 8-1.  

WELL 16 – WASTEWATER TREATMENT PLANT SITE (SR-9) 
Water rights have already been obtained for this project from Ecology.  The capacity of 
this well will be 1,000 gpm.  The Well 16 site is located at the City’s Wastewater 
Treatment Plant.  According to the maximum day demand projections provided in 
Table 3-16, after Well 15 is developed, additional water rights will be required in 2024.  
This project is scheduled for completion in 2024, and has an estimated cost of 
$1,650,000. 

WELL 18 – FIRE STATION SITE (SR-10) 
The City has applied for a 350 gpm water right for an additional well in the 544 Zone 
located at the Fire Station.  The application is currently pending.  Once approved, site 
acquisition will be required as a portion of the well development.  This improvement is 
anticipated in 2026, and has an estimated cost of $1,000,000. 
 
A summary of the source of supply capital improvements are shown in Table 8-1.  All 
costs are in 2010 dollars.  

STEIGERWALD SOURCE DEVELOPMENT (SR-11) 
The City will actively pursuing potential source development in the Steigerwald area to 
support anticipated growth.  The City will budge approximately $500,000 for source 
development in this area.  This project is listed as SR-10 in Table 8-1. 
 
A summary of the source of supply capital improvements are shown in Table 8-1.  All 
costs are in 2010 dollars.  
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Table 8-1  Source of Supply Capital Improvement Projects 

Project 
No. 

 
Year 

 
Description 

 
Cost(1) 

SR-1 2010 Well 14 Development – Anderson Site $1,650,000
SR-2 2010 Boulder Creek Fish Screens $35,000
SR-3 2012 Filtration Plant Facility Plan $60,000
SR-4 2015 Well 17 Feasibility Study – Camas Meadows Site $50,000

SR-5(2) 2017 Filtration Plant Upgrades $6,000,000
SR-6 2018 Well 17 Development – Camas Meadows Site $1,650,000
SR-7 2022 Well 15 Development – Parkers Landing Site $1,650,000
SR-8 2022 NUGA Source development $500,000 
SR-9 2024 Well 16 Development – WW Treatment Plant Site $1,650,000
SR-10 2026 Well 18 Development – Fire Station Site $1,000,000
SR-11 2026 Steigerwald Source Development $500,000

(1)  CCI = 8,660.08 per ENR January 2010. 
(2) This project is a place holder and depends on the evaluation, listed as project SR-3.  

STORAGE FACILITIES 

LOWER PRUNE HILL RESERVOIR EVALUATION AND REPLACEMENT (S-1) (S-5) 
Due to the age and condition of the Lower Prune Hill Reservoirs, continued leak 
detection and a structural evaluation is planned within the 6 year planning period.  This 
project will include a feasibility assessment that evaluates leakage, structural integrity, 
and short term rehabilitation options.  This project is scheduled for completion in 2014 
and is listed as project S-1 in Table 8-2 at an estimated cost of $80,000.  The smaller of 
the two reservoirs will be decommissioned and demolished, and a new 0.5 MG steel 
welded tank will be constructed in its place.  This improvement includes significant site 
and foundation work.  This project is listed as project S-5 and is scheduled for 
completion in 2020 at an estimated cost of $1,539,000. 

CEMETERY RESERVOIR (S-2) 
A new 2.0 MG reservoir will be constructed to serve a new 290 Zone downtown, and the 
existing 343 Zone.  The reservoir will set the hydraulic grade for the 290 Zone, and a 
booster station will also be constructed to supply the 455 Zone.  The Cemetery 
Reservoir is identified as project S-2 and is scheduled for completion by 2016 at an 
estimated cost of $2,188,000. 

DECOMMISSION AND DEMOLITION BUTLER RESERVOIR (S-3) 
Due to the age and condition of the Butler Reservoir, it shall be decommissioned and 
replaced by the new Cemetery Reservoir.  This project is identified as project S-3 and is 
scheduled for 2016 at an estimated cost of $40,000. 
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ADDITIONAL GREGG RESERVOIR (S-4) 
As shown in the storage analysis in Chapter 4, additional storage is required in the 542 
Zone as the NUGA develops.  The additional Gregg Reservoir is scheduled for 
completion by 2018, and is estimated at $2,188,000. 

GREEN MOUNTAIN RESERVOIR (S-6) 
Based upon the storage analysis presented in Chapter 4, the City will require a new 
2.0-MG reservoir within the 20-year planning period with development occurring within 
the NUGA.  The Green Mountain Reservoir is scheduled for completion by 2024, and is 
estimated at $2,188,000.  These projects are summarized in Table 8-2.  

Table 8-2  Reservoir Capital Improvements 

Project 
No. 

Year Description Cost(1)

S-1 2014 Lower Prune Hill Reservoir Evaluation $80,000 
S-2 2016 Cemetery Reservoir, 2.0 MG $2,188,000 
S-3 2016 Decommissioning and Demolition of Butler Reservoir $40,000 
S-4 2018 Gregg Reservoir, 2.0 MG $2,188,000 
S-5 2020 Lower Prune Hill Reservoir Replacement $1,539,000 
S-6 2024 Green Mountain Reservoir, 2.0 MG $2,188,000 

(1)  CCI = 8,660.08 per ENR January 2010. 

TRANSMISSION AND BOOSTER STATION 
The City’s pumping and transmission requirements will depend upon the extent and rate 
of growth within the NUGA.  The following is a description of the recommended 
transmission and booster station projects. 

FOREST HOME BOOSTER STATION UPGRADE AND TRANSMISSION (T-1, T-2, T-3) 
As demands on the 455 Zone increase and the Cemetery Reservoir and Booster 
Station are being constructed, an interim upgrade is planned at the Forest Home 
Booster Station to accommodate growth.  The station will be upgraded from 1,000 gpm 
to 2,500 gpm to meet growth through the 6-year planning period, as shown in 
Chapter 4.  The completion of this project will increase the total pumping capacity to the 
455 Zone to 10.6 mgd.  The upgrade will include a new building, pumps, and auxiliary 
generator.  This is improvement requires site acquisition, listed as project T-1 in 
Table 8-3.  The booster station upgrades are listed as project T-2.  With the upgrade to 
the booster station, transmission improvements are required to minimize head losses 
from Well 6 and 14 to the 455 Zone.  Approximately, 1,400 LF of 6-inch pipe must be 
replaced with 12-inch pipe.  This is listed as project T-2 in Table 8-3 and is scheduled 
for completion by 2012. 
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CROWN ROAD TRANSMISSION, BOOSTER STATION, AND EXPANSION (T-4, T-5, 
T-15) 
The Crown Road Booster Station has already been designed, and will provide 
3,200 gpm from the 343 Zone to the 542 Zone and the NUGA, with the potential to 
expand to 4,800 gpm.  It is recommended that this improvement be made in the 6-year 
planning period in order to increase transmission out of the Washougal Wellfield, and 
meet maximum day demands in the 544 Zone in 2015.  As part of this project, 7,800 LF 
of 24-inch transmission main must be installed to connect the 343 Zone to the 542 
Zone.  This project will ultimately serve the NUGA, and the expansion of the booster 
station will be dependent on the rate of growth within the NUGA.  Because this project is 
driven by growth, developers will fund the equivalent of an 8-inch transmission main, 
and 70 percent of the booster station.  The transmission main and booster station are 
scheduled for completion by 2012, and are listed as projects T-4 and T-5, respectively, 
in Table 8-3.  The expansion of the booster station is scheduled for completion by 2024 
and is listed as project T-15 in Table 8-3. 

PORTABLE BOOSTER STATION (T-6) 
In order to meet maximum day demands in the 6-year planning period, a 125 gpm 
package booster pump station is required at the LPH Booster Station.  This is an interim 
project to meet 6-year demands before the LPH Booster Station upgrade takes place to 
meet 20-year demands.  This improvement is listed as project T-6 and is scheduled for 
2012. 

NUGA TRANSMISSION MAINS (T-7, N-1 THROUGH N-7) 
In order to serve the anticipated development within the NUGA, a network of 
transmission mains must be constructed.  See Figure 8-1 for the layout of 
recommended transmission mains within the NUGA.  If growth occurs as projected, the 
24-inch main that connects the 542 and 544 Zone must be constructed to meet 
demands.  This project totals 19,650 LF, is scheduled for completion by 2015, and is 
listed as project T-7 in Table 8-3.  An additional network of transmission mains within 
the NUGA will be developer funded.  These projects are listed in Table 8-4 as projects 
N-1 through N-7, and are scheduled for construction in the 20-year planning period.  

CEMETERY BOOSTER STATION AND TRANSMISSION MAINS (T-8, T-9, T-10, T-11) 
As part of decommissioning the Butler Reservoir, and constructing the new Cemetery 
Reservoir, an additional 2,300 LF of 12-inch transmission main is required to connect 
the Cemetery Reservoir inlet to the 290 Zone at 6th and Oak.  This is listed as project 
T-8 and is scheduled for completion by 2016.  A new booster station will be constructed 
to provide 4,000 gpm from the new 290 Zone to the 455 Zone; this is listed as project 
T-9.  As part of this improvement, 4,200 LF of 16-inch transmission main is required to 
connect the Cemetery Booster Station with the 455 Zone.  This is listed as project T-10.  
Once the Crown Road Booster Station and Cemetery Reservoir are constructed, the 
existing 12-inch CI pipe may be converted to serve the 455 Zone.  This is listed as 
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project T-11.  The booster station and associated transmission projects are scheduled 
for completion by 2016.  

LOWER PRUNE HILL BOOSTER STATION UPGRADE (T-12) 
In order to meet maximum day demands through the 6-year planning period in the 852 
Zone, the Lower Prune Hill Booster Station must be upgraded from its current capacity 
of 2,500 gpm to 4,000 gpm to meet 20 year demands.  This project is listed as T-12 in 
Table 8-3. 

LACAMAS BOOSTER STATION UPGRADE AND TRANSMISSION (T-13, T-14) 
If the NUGA transmission main is not constructed, then growth in the 544 Zone must be 
served through the Lacamas Booster Station.  This will require an upgrade of the 
Lacamas Booster Station and the 12-inch suction-side transmission main.  The phasing 
and capacity requirements vary, depending upon the rate of growth within the zone.  
These improvements are listed as projects T-13 and T-14 in Table 8-3.   

14-INCH STEEL REPLACEMENT (T-15) 
6,000 LF of 14-inch steel main provides transmission to the 455 Zone.  This must be 
replaced within the 20-year planning period and is listed as project T-15 in Table 8-3. 

WELL 16 TRANSMISSION (T-17) 
Transmission improvements are required once Well 16 is developed.  Approximately 
2,300 LF of 6-inch main will be replaced with 12-inch main along Polk Street.  This 
project is included in the 20-year planning period and is listed as project T-17 in 
Table 8-3. 

JONES AND BOULDER CREEK TRANSMISSION IMPROVEMENTS (T-18) 
If Jones and Boulder Creek continue as a surface water source for the City, a new 
transmission main from the creeks to the filtration plant must be constructed.  This 
project is a placeholder and is dependent on the findings of the Filtration Plant Facility 
Plan (SR-3).  If needed, construction will include approximately 48,000 LF of 10-inch 
transmission main.  This project is included in the 20-year planning period and is listed 
as project T-18 in Table 8-3. 
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Table 8-3  Transmission and Booster Station Improvements 

Project 
No. Year Description 

Capacity/ 
Length Cost(1) 

T-1 2010 Forest Home Booster Station Site 
Acquisition 

- $50,000 

T-2 2012 Forest Home Booster Station Upgrade 2,500 gpm $464,800 
T-3 2012 Forest Home Transmission Upgrade 1,400 LF $358,000 
T-4(2) 2012 24-inch Crown Road BS suction and 

discharge transmission main from 3rd to 
15th. 

7,800 LF $2,973,000 

T-5(3) 2012 Crown Road Booster Station 3,200 gpm $713,000 
T-6 2012 Upper Prune Hill Portable Booster Pump 125 gpm $15,000 
T-7 2015 24-inch transmission main within the 

NUGA to connect the 542 Zone to the 544 
Zone and the proposed Green Mountain 
Reservoir 

19,650 LF $7,041,000 

T-8 2016 12-inch transmission main from Cemetery 
Reservoir inlet to 6th and Oak 

2,300 LF $514,000 

T-9 2016 Cemetery Booster Station 4,000 gpm $784,300 
T-10 2016 16-inch transmission main to connect 

Cemetery BS with 455 Zone at 22nd and 
Division 

4,200 LF $1,275,000 

T-11 2016 Convert existing 12-inch CI pipe to supply 
455 Zone 

- $50,000 

T-12 2018 Lower Prune Hill Booster Station Upgrade 4,000 gpm $483,000 
T-13 2020 Lacamas Booster Station Upgrade 3,500 gpm $177,000 
T-14 2020 20-inch suction-side transmission main to 

Lacamas Booster Station 
5,000 LF $1,731,000 

T-15(2) 2023 Replace 14-inch steel transmission main 
from Butler Site to 455 Zone 

6,000 LF $1,563,000 

T-16 2024 Crown Road Booster Station Upgrade 4,800 gpm $80,300 
T-17 2024 12-inch main along SE Polk St. for 

increased transmission from proposed Well 
16 

2,300 LF $514,000 

T-18 2025 Jones and Boulder Creek Transmission 
Improvements 

48,000 LF $6,974,000 

(1)  CCI = 8,660.08 per ENR January 2010. 
(2) Developers will pay for approximately $1,465,000 of this project. 
(3) Developers will pay for approximately $500,000 of this project. 
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Table 8-4  NUGA Transmission Improvements 

Project 
No. Year Improvement Cost(1) 

N-1 
2017 12-inch transmission main within the NUGA for added 

transmission within the 544 Zone from the Green 
Mountain Reservoir, 15,600 LF 12 inch. 

$3,434,000

N-2 2018 12-inch transmission main along SE 283rd Avenue and 
Hathaway Road, 5,300 LF 12 inch. 

$1,292,000

N-3 
2019 Replace existing 6-inch main with 12-inch transmission 

main for additional transmission within the NUGA, 
1,900 LF 12 inch. 

$590,000 

N-4 
2020 12-inch transmission main within the NUGA for added 

transmission along the north side of Lacamas Lake, 
11,200 LF 12 inch. 

$2,519,000

N-5 

2021 12-inch transmission main within the NUGA for added 
transmission from the north side of the lake to connect to 
existing transmission along NE Everett Street, 2,600 LF 
12 inch. 

$735,000 

N-6 2022 12-inch transmission main to increase transmission 
within the NUGA, 7,900 LF 12 inch. 

$1,835,000

N-7 2023 12-inch transmission main to increase transmission 
within the NUGA, 5,700 LF 12 inch. 

$1,379,000

(1)  CCI = 8,660.08 per ENR January 2010. 

DISTRIBUTION SYSTEM 
Approximately 62 percent of the City’s distribution system consists of ductile iron pipe.  
City staff has indicated that ductile iron became the City’s standard pipe material in the 
late 1970s.  Other materials within the water system include cast iron and steel.  The 
cast iron pipe located within the distribution system requires relatively infrequent repairs 
and appears to be serviceable for some time to come.  The steel pipe was installed in 
the 1940s.  The City has a policy of replacing old steel pipe coinciding with road and 
developer projects, and shall continue to do so as part of the capital improvement 
program. 
 
Additional hydraulic improvements were selected in order to improve system pressures, 
improve fire flows, and improve water quality by the looping of dead end lines. 
 
Table 8-5 shows the City’s distribution system improvements scheduled through the 
20-year planning period.  These new main locations were selected to increase system 
looping in order to improve water quality and fire flow, and were identified as 
deficiencies in the hydraulic analysis in Chapter 5.  The cost estimates operate under 
the assumption that water lines will be placed in existing right-of-way or be placed in 
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future right-of-way as a result of developer extensions.  These projects are identified as 
project numbers D-1 through D-8 in Table 8-5. 
 
Table 8-5  Distribution System Improvements 

 
Project 

No. Year Project Description Purpose Cost(1) 
D-1 Annual Pipeline Replacement Level of Service $150,000/year
D-2 2010 PRV adjustment on NW 16th and 

NW McIntosh, raise 697 Zone to 
710 Zone 

Peak Hour 
Deficiencies 

- 

D-3 2010 12-inch DI main on NW 38th Ave. 
from NW Parker St. to Water 
Service Area Boundary, 5,800 LF 

Extension project $750,000 

D-4 2011 UPH PRV adjustments and 
looping around NW Astor, 
1,600 LF of 8 inch 

Fire Flow 
Deficiencies 

$323,000 

D-5 2011 Butler Site PRV Station, 8 inch With Crown Road 
BPS, allow flow to 
455 Zone, utilize 
existing 14-inch 

$89,000 

D-6 2012 Couch Street BS, 50 gpm Peak Hour 
Deficiencies 

$120,000 

D-7 2012 UPH looping from NW 9th Avenue 
to NW 12th Avenue, 300 LF of 
12 inch 

Peak Hour 
Deficiencies 

$78,000 

D-8 2020 UPH Standpipe outlet piping 
upgrade, 320 LF of 24 inch 

Peak Hour 
Deficiencies 

$151,000 

(1)  CCI = 8,660.08 per ENR January 2010. 
 
Table 8-6 presents projects that will be developer driven, will only be completed when 
demand is present, and will only be partially funded by the City.  These projects are 
identified as project numbers DE-1 through DE-5 in the following table.  
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Table 8-6  Developer Extension Improvements 

Project 
No. Year Project Description Cost(1) 

DE-1 2016 DI main between  NW Camas Meadows Dr. to NW 
Lake Road, 4,000 LF of 12 inch 

$985,000 

DE-2 2017 UPH looping along NW 16th Avenue, 1,300 LF of 
12 inch 

$323,000 

DE-3 2018 542 Zone looping along NE Everett Road and NE 3rd 
Street, 2,000 LF of 12 inch 

$494,000 

DE-4 2019 Decommission 10th Ave./Francis Booster Station, 
area served by UPH 

$471,000 

DE-5 2024 Upper Green Mountain Booster Station, 1,500 gpm $419,200 
(1)  CCI = 8,660.08 per ENR January 2010. 

WATER USE EFFICIENCY PROGRAM  
The state’s Water Use Efficiency Rule includes the development of a conservation 
program as a requirement for approval of water comprehensive plans and water rights.  
Components of a conservation program that include associated capital costs are 
typically measures that include ongoing programs for device distribution, irrigation 
central control, water audits, and leak detection. 

WATER CONSERVATION DEVICES 
As part of the Capital Improvement Program, the City will distribute water conservation 
devices.  The devices can be distributed as kits or individual components and can be 
distributed over a number of years to existing customers.  The requirement for 
installation of the kit components could be included in the City’s plumbing code for new 
connections.  New connections would be charged and supplied with a kit at the time of 
hookup.  If the City maintained a supply of individual components, the kits could be 
detailed specifically for the new customer.  Typical conservation kits consist of low-flow 
showerheads, shower timers, kitchen and bathroom aerators, toilet tank bags, toilet dye 
capsules, and instructions for use and installation.  If a quantity of 1,000 kits was 
purchased, the above kit would cost approximately $4.00 per unit (bulk prices would be 
lower).  Estimated water use savings of approximately 30 gallons per person per day 
have been attributed to water conservation devices. 

WATER AUDITS 
An ongoing water audit program is recommended to provide assistance to residential, 
commercial, and industrial customers.  Under this program, trained personnel will visit a 
home or facility and make recommendations as to adjustments for water saving.  The 
service could be provided free and on a voluntary basis for existing customers.  The 
City is considering offering such a program to new and existing customers, particularly 
large industrial and commercial customers. 
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LEAK DETECTION STUDY 
Leak detection is an integral element of a Water Use Efficiency Program.  The City’s 
three-year average for lost and unaccounted for water is equivalent to 11.2 percent.  
The City anticipates performing a leak detection survey during 2010. 
 
A summary of the capital improvements relating to conservation and their anticipated 
costs are presented in Table 8-7. 

Table 8-7  Conservation Capital Improvements 

Project 
No.(1) Year Description Cost 
C-1 2010 Water Conservation Device Distribution Program $5,000
C-2 2010-

2014 
Leak Detection Study $6,000/year

C-3 2010-
2012 

Commercial/Industrial Water Audit Program $25,000/year

C-4 2011-
2013 

HOA Water Audit Program $50,000/year

(1)  CCI = 8,660.08 per ENR January 2010. 

CAPITAL IMPROVEMENT SUMMARY 
Table 8-8 summarizes the system deficiencies from Chapters 4 and 5 and how the CIP 
project will remedy each deficiency.  
 
Table 8-9 provides a summary of the system improvements for the City for the 6-year 
capital improvement program.  Table 8-10 provides the improvements for the 20-year 
planning period.  All cost estimates are based on 2010 dollars and are not adjusted for 
inflation.  These improvements and their approximate locations are shown on the map 
provided at the end of this document. 
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Table 8-8  Summary of System Deficiencies 

Deficiency CIP Project 
Existing and 6-year Deficiencies 

Source Capacity, 6-year deficit (page 4-13) The City will increase the nominal pumping capacity 
(Table 4-12) with the construction of Forest Home Booster 
Station, Crown Road Booster Station, and Crown Road 
transmission mains to meet 6-year maximum day demands. 
By using the City’s existing wells at their full capacity the 
pumping capacity is 13.66 MGD. This meets the City’s 6-year 
MDD. Additional source capacity will come from Well 14.  
CIP Projects: SR-1, T-1, T-2, T-3, T-4, T-5 

343 Zone MDD 6-year pumping deficiency (page 4-17) The pumping deficiency is eliminated with Forest Home 
Booster Station, Crown Road Booster Station, Crown Road 
transmission mains, and connection of the 542 and 544 
Zones through the NUGA. Well 14 also provided additional 
pumping capacity. 
CIP Projects: SR-1, T-1, T-2, T-3, T-4, T-5, T-7 

455 Zone MDD 6-year pumping deficiency (page 4-17) The pumping deficiency is eliminated with Crown Road 
Booster Station, and Crown Road transmission mains.  
CIP Projects: T-4, T-5 

544 Lacamas and NUGA Zone 6-year MDD pumping 
deficiency (page 4-17) 

The pumping deficiency is eliminated with Forest Home 
Booster Station, Crown Road Booster Station, Crown Road 
transmission mains, and connection of the 542 and 544 
Zones through the NUGA. Well 14 also provided additional 
pumping capacity. 
CIP Projects: SR-1, SR-4, T-1, T-2, T-3, T-4, T-5, T-7, D-5 
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Table 8-8  Summary of System Deficiencies (Continued) 

Deficiency CIP Project 
852 UPH Zone 6-year MDD pumping deficiency 
(page 4-17) 

The pumping deficiency is eliminated with Forest Home 
Booster Station, Crown Road Booster Station, Crown Road 
transmission mains, and a portable booster pump. Well 14 
also provided additional pumping capacity. 
CIP Projects: SR-1, SR-4, T-1, T-2, T-3, T-4, T-5, T-6, T-7 

343, 542 Gregg, and 544 Lacamas Zone existing and 
6-year storage deficiency (page 4-23) 

Excess storage in other zones eliminates the deficit in these 
zones. The total storage of the City meets existing and 6-year 
storage requirements. 

542 and 544 NUGA 6-year storage deficiency NUGA growth is dependent on developer funded storage. 
The Gregg and Green Mountain Reservoirs are listed as CIP 
project for these areas. 
CIP Projects: S-4, S-6 

PHD deficiencies (page 5-14) Hydraulic modeling projects have been identified to eliminate 
these deficiencies.  
CIP Projects: D-2, D-6, D-7 

Fire flow deficiencies (page 5-14) Hydraulic modeling projects have been identified to eliminate 
these deficiencies.  
CIP Projects: D-4 

20-year Deficiencies 
Instantaneous Water Right deficiency (page 4-9) Pending water right applications for the Fire Station and 

Camas Meadows will add an additional 1,350 gpm. However, 
additional rights are still required. The City will pursue 
Steigerwald and NUGA Sources to secure additional water 
rights.  
CIP Projects: SR-4, SR-6, SR-8, SR-10, SR-11 
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Table 8-8  Summary of System Deficiencies (Continued) 

Deficiency CIP Project 
Source Capacity, 20-year deficit (page 4-13) In addition to the 6-year CIP projects listed above, the City 

will develop additional wells, upgrade the Crown Road 
Booster Station, upgrade the Lower Prune Hill Booster 
Station, construct the Cemetery Booster Station, and pursue 
additional water rights in the Steigerwald and NUGA areas.  
CIP Projects: SR-4, SR-6, SR-7, SR-8, SR-9, SR-10, SR-11, 
T-8, T-9, T-10, T-11, T-12, T-13, T-14, T-15, T-16 

Maximum Day, 20-year Pumping deficiency (page 4-13) In addition to the 6-year CIP project listed above, the City will 
develop additional wells, upgrade the Crown Road Booster 
Station, upgrade the Lower Prune Hill Booster Station, 
construct the Cemetery Booster Station, and pursue 
additional water rights in the Steigerwald and NUGA areas. 
CIP Projects: SR-4, SR-6, SR-7, SR-8, SR-9, SR-10, SR-11, 
T-8, T-9, T-10, T-11, T-12, T-13, T-14, T-15, T-16 

20-year Storage Deficiency (page 4-24) The Cemetery Reservoir will replace the Butler Reservoir and 
eliminate the zone deficiency. An additional Gregg Reservoir 
will be constructed to eliminate the deficiency. An additional 
Green Mountain Reservoir will be constructed to serve the 
544 NUGA Zone. This provides an additional 4.8  MG of 
storage to the system, eliminating the total storage deficit 
shown in Table 4-22. 
CIP Projects: S-2, S-3, S-4, S-5, S-6 

PHD deficiencies, 20-year (page 5-14) Hydraulic modeling projects have been identified to eliminate 
these deficiencies.  
CIP Project: D-8 
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Table 8-9  6-year Capital Improvement Project Summary 

No. Title Year City Project Cost(1) 

SR-1 Well 14 Development - Anderson Site  2010 $  1,650,000 
SR-2 Boulder Creek Fish Screen 2010 $       35,000 
C-1 Water Conservation Device Distribution Program 2010 $         5,000 
C-2 Leak Detection Study 2010 $         6,000 
C-3 Commercial/Industrial Water Audit Program 2010 $       25,000 
D-1 Pipeline Replacement 2010 $     150,000 
D-2 PRV Adjustments on NW 16th and NW McIntosh 2010 - 
D-3 12-inch DI main on NW 38th Avenue 2010 $     750,000 
D-1 Pipeline Replacement 2011 $     150,000 
D-4 UPH PRV adjustments and looping around NW Astor 2011 $     323,000 
D-5 Butler Site PRV, 8-inch 2011 $       89,000 
T-1 Forest Home Booster Station Site Acquisition 2011 $       50,000 
C-2 Leak Detection Study 2011 $         6,000 
C-3 Commercial/Industrial Water Audit Program 2011 $       25,000 
C-4 Residential Water Audit Program 2011 $       50,000 

SR-3 Treatment Plant Facility Plan 2012 $      60,000 
D-1 Pipeline Replacement 2012 $     150,000 
D-6 Couch Street Booster Pump Station 2012 $     120,000 
D-7 UPH looping from NW 16th to NW 12th Avenue 2012 $       78,000 
T-2 Forest Home Booster Station Upgrade 2012 $     464,800 
T-3 Forest Home Transmission Upgrade 2012 $     358,000 
T-4 Crown Road 24-inch Transmission Main 2012 $  1,508,000 
T-5 Crown Road Booster Station 2012 $     213,000 
T-6 Portable Booster Station 2012 $       15,000 
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Table 8-9  6-year Capital Improvement Project Summary (Continued) 

No. Title Year City Project Cost(1) 

C-2 Leak Detection Study 2012 $         6,000 
C-3 Commercial/Industrial Water Audit Program 2012 $       25,000 
C-4 Residential Water Audit Program 2012 $       50,000 
D-1 Pipeline Replacement 2013 $     150,000 
T-7 NUGA 544 Zone - 24 inch Transmission Main 2013 $  2,300,000 
C-2 Leak Detection Study 2013 $         6,000 
C-4 Residential Water Audit Program 2013 $       50,000 
D-1 Pipeline Replacement 2014 $     150,000 
S-1 Lower Prune Hill Reservoir Evaluation 2014 $       80,000 
T-7 NUGA 544 Zone - 24 inch Transmission Main 2014 $  2,300,000 
C-2 Leak Detection Study 2014 $         6,000 

SR-4 Well 17 Feasibility Study - Camas Meadows Site 2015 $       50,000 
D-1 Pipeline Replacement 2015 $     150,000 
T-7 NUGA 544 Zone - 24 inch Transmission Main 2015 $  2,441,000 

6-Year Capital Improvement Total   $14,044,800(2) 

(1) CCI = 8,660.08 per ENR January 2010. 
(2) CIP totals only include portion City will fund.  Does not include NUGA (N) projects or developer (DE) projects. 
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Table 8-10  20-year Capital Improvement Project Summary 

No. Title Year City Project Cost(1) 

D-1 Pipeline Replacement 2016 $     150,000 
DE-1 DI main between NW Camas Meadows Drive to SE 1st Street 2016 $     985,000 
T-8 Transmission from Cemetery Reservoir to 290 Zone 2016 $     514,000 
T-9 Cemetery Booster Station 2016 $     784,250 
T-10 Transmission from Cemetery BS to 455 Zone 2016 $  1,275,000 
T-11 Convert 12-inch CI to supply 455 Zone 2016 $       50,000 
S-2 2.0-MG Cemetery Reservoir 2016 $  2,188,000 
S-3 Decommission Butler Reservoir 2016 $       40,000 

SR-5 Treatment Plant Upgrades 2017 $  6,000,000 
D-1 Pipeline Replacement 2017 $     150,000 

DE-2 UPH looping along NW 16th Avenue 2017 $     323,000 
N-1 15,600 LF of 12-inch NUGA Transmission Main 2017 $  3,434,000 

SR-6 Well 17 Development - Camas Meadows Site 2018 $  1,650,000 
T-12 Lower Prune Hill Booster Station Upgrade 2018 $     483,000 
D-1 Pipeline Replacement 2018 $     150,000 

DE-3 542 Zone looping 2018 $     494,000 
S-4 2.0 MG Gregg Reservoir 2018 $  2,188,000 
N-2 5,300 LF of 12-inch NUGA Transmission Main 2018 $  1,294,000 
D-1 Pipeline Replacement 2019 $     150,000 

DE-4 Decommission 10th Avenue/Francis Street Booster Station 2019 $     471,000 
N-3 1,900 LF of 12-inch NUGA Transmission Main 2019 $     590,000 
S-5 Lower Prune Hill Reservoir Replacement 2020 $  1,539,000 
D-1 Pipeline Replacement 2020 $     150,000 
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Table 8-10  20-year Capital Improvement Project Summary (Continued) 

No. Title Year City Project Cost(1) 

D-8 UPH Standpipe outlet piping upgrade, 24-inch 2020 $     151,000 
T-13 Lacamas Booster Station Upgrade 2020 $     177,000 
T-14 20-inch Suction Side Transmission to Lacamas Booster Station 2020 $  1,731,000 
N-4 11,200 LF of 12-inch NUGA Transmission Main 2020 $  2,519,000 
D-1 Pipeline Replacement 2021 $     150,000 
N-5 2,600 LF of 12-inch NUGA Transmission Main 2021 $     735,000 

SR-7 Well 15 Development - Parkers Landing Site 2022 $  1,650,000 
SR-8 NUGA Source Development 2022 $     500,000 
D-1 Pipeline Replacement 2022 $     150,000 
N-6 7,900 LF of 12-inch NUGA Transmission Main 2022 $  1,835,000 
D-1 Pipeline Replacement 2023 $     150,000 
T-15 Replace 14-inch Steel Transmission from Butler Site to 455 Zone 2023 $  1,563,000 
N-7 5,700 LF of 12-inch NUGA Transmission Main 2023 $  1,379,000 

SR-9 Well 16 Development - Wastewater Treatment Plant Site 2024 $  1,650,000 
D-1 Pipeline Replacement 2024 $     150,000 

DE-5 Upper Green Mountain Booster Station 2024 $     419,200 
S-6 2.0 MG Green Mountain Reservoir 2024 $  1,838,000 
T-16 Crown Road Booster Station Upgrade 2024 $       80,250 
T-17 12-inch along Polk Street for Well 16 transmission 2024 $     514,000 
T-18 Jones and Boulder Creek Transmission Improvements 2025 $  6,974,000 
D-1 Pipeline Replacement 2025 $     150,000 
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Table 8-10  20-year Capital Improvement Project Summary (Continued) 

No. Title Year City Project Cost(1) 

D-1 Pipeline Replacement 2026 $     150,000 
SR-10 Well 18 Development - Fire Station Site 2026 $  1,000,000 
SR-11 Steigerwald Source Development 2026 $     500,000 

D-1 Pipeline Replacement 2027 $     150,000 
D-1 Pipeline Replacement 2028 $     150,000 
D-1 Pipeline Replacement 2029 $     150,000 

6-Year Capital Improvement Total $14,044,800 

20-Year Capital Improvement Total $37,139,500 
Complete Capital Improvement Total   $56,358,300(2) 

(1) CCI = 8,660.08 per ENR January 2010. 
(2) CIP totals only include portion City will fund.  Does not include NUGA (N) projects or developer (DE) projects.  
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Table 8-11  6-year Capital Improvement Project Schedule 

 No. Total 2010 2011 2012 2013 2014 2015 
SR-1 $  1,650,000 $1,650,000
SR-2 $       35,000 $    35,000 
SR-3 $       60,000 
SR-4 $       50,000 $    60,000 $    50,000 
D-1 $     900,000 $   150,000 $  150,000 $  150,000 $  150,000 $  150,000 $  150,000 
D-2 $              - 
D-3 $     750,000 $   750,000
D-4 $     323,000 $   323,000
D-5 $       89,000 $     89,000
D-6 $     120,000 $  120,000 
D-7 $       78,000 $    78,000 
S-1 $       80,000 $     80,000
T-1 $       50,000 $     50,000
T-2 $     464,800 $  200,000 $  264,800 
T-3 $     358,000 $  150,000 $  208,000 
T-4 $  1,508,000 $  750,000 $  758,000 
T-5 $     213,000 $  115,000 $    98,000 
T-6 $       15,000 $    15,000 
T-7 $  7,041,000 $2,300,000 $2,300,000 $2,441,000
C-1 $         5,000 $       5,000
C-2 $       30,000 $       6,000 $      6,000 $      6,000 $       6,000 $      6,000 
C-3 $       75,000 $     25,000 $    25,000 $    25,000 
C-4 $     150,000 $    50,000 $    50,000 $     50,000

TOTAL $14,044,800 $2,671,000 $1,858,000 $1,832,800 $2,506,000 $2,536,000 $2,641,000
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Chapter 9   
FINANCING 
 

 
 

INTRODUCTION 
This chapter analyzes the City’s ability to finance the water improvements outlined in the 
previous chapters.  The potential funding sources, financial status of the water utility, 
the funding required to pay for the scheduled improvements, and the impact of water 
improvements on water rates are presented. 

CURRENT WATER RATES 
Water rates for the City are defined in the Camas Municipal Code (CMC) Chapter 
13.36.010.  Rates are set by ordinance.  Current rates were set in March 2009 by 
Ordinance No. 2539 and updated in December 2009.  Water service is charged a flat 
monthly minimum service fee based on meter size, plus a commodity charge per 
hundred cubic foot based on customer classification.  Customers outside the city limits 
are charged more for the monthly minimum service charge and consumption.  Table 9-1 
shows the current inside city and outside city minimum monthly service charges based 
on meter size.  Table 9-2 shows the existing water commodity charge per hundred cubic 
feet by customer classification.   
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Table 9-1  Monthly Minimum Water Service Charge 

Meter 
Size 

Inside 
City 

Outside 
City 

5/8 Inch $6.75  $10.13  
3/4 Inch $7.32  $10.98  
1 Inch $9.03  $13.55  

1-1/4 Inch $10.16  $15.24  
1-1/2 Inch $11.31  $16.97  

2 Inch $17.57  $26.36  
3 Inch $63.68  $95.52  
4 Inch $80.77  $121.16  
6 Inch $120.62  $180.93  
8 Inch $166.17  $249.26  
10 Inch $217.41  $326.12  

Table 9-2  Water Volume Charge(1) 

Customer 
Classification 

Inside 
City 

Outside 
City 

Residential $1.30 per 100 c.f. $1.95 per 100 c.f. 
Commercial $1.58 per 100 c.f. $2.36 per 100 c.f. 

Industrial $1.31 per 100 c.f. $1.97 per 100 c.f. 
Irrigation $1.47 per 100 c.f. $2.21 per 100 c.f. 
Cemetery $0.59 per 100 c.f. $0.88 per 100 c.f. 

(1) In one hundred cubic feet (100 cf) consumed per month.  

CURRENT CONNECTION FEES 
City water utilities are authorized by RCW 35.92.025 to charge connection fees based 
on an equitable share of existing and planned water system costs.  The present City 
connection fees were established by Ordinance 2539.  The current connection fees 
schedule is illustrated in Table 9-3.  
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Table 9-3  Connection Fees 

Meter 
Size 

Single- 
Family 

Residential(2) Commercial Industrial Irrigation 
5/8 Inch $1,714  $1,673  $9,987  $3,263  
3/4 Inch $2,317  $2,182  $13,984  $4,790  
1 Inch $3,549  $3,224  $22,004  $7,871  

1-1/2 Inch $6,539  $5,738  $41,964  $11,676  
2 Inch $10,288  $8,917  $66,078  $15,481  
3 Inch $21,632  $18,741  $131,729  $24,775  
4 Inch  $28,198  $203,992  $50,907  
6 Inch  $58,122  $404,375  $78,711  
8 Inch  $85,127  $644,731  $155,597  

FINANCIAL OPERATIONS 
The City performs financial analysis of their utility services periodically.  The most recent 
study by FCS Group was performed in June 2009.  FCS coordinated with Gray & 
Osborne to reflect the growth projections provided in Chapter 3, and the CIP projects 
presented in Chapter 7.  Table 9-4 provides a summary of the City’s 2008/2009 cash 
flow, and projected 6 year cash flow.  The majority of this analysis was performed by 
FCS Group.  However, the FCS Group analysis scope did not include growth within the 
NUGA.  A conservative estimate has been provided for rate revenues within the NUGA.  
Projections also include an increase of rates to support the CIP.  The rate increase is a 
5 percent per year increase between 2010 and 2013.  Water utility revenues, 
expenditures, and the resulting effects on water utility cash and investments for the 
years 2008-2015 is summarized in Table 9-4.  The preliminary financial study by FCS 
Group is located in Appendix T. Table 9-5 summarizes the operating water fund balance 
from 2008 to 2015.  Table 9-6 summarizes the capital water fund balance from 2008 to 
2015.  
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Table 9-4  2008 – 2015 Net Operation Cash Flow(1) 

Revenues 2008(2) 2009 2010 2011 2012 2013 2014 2015 
Rate Revenue(3) $2,765,100 $3,145,704 $3,424,819 $3,650,001 $3,889,989 $4,145,755 $4,207,941 $4,271,060
NUGA Revenue(4) $              - $              - $              - $     90,860 $   181,474 $   272,334 $   363,194 $   454,054
Non-Rate Revenue $   330,300 $   216,088 $   232,008 $   247,410 $   257,712 $   273,029 $   286,680 $   301,014
Total Revenue $3,095,400 $3,361,792 $3,656,827 $3,988,271 $4,329,175 $4,691,118 $4,857,816 $5,026,129

Expenses 2008 2009 2010 2011 2012 2013 2014 2015 
Operating Expenses $2,325,196 $2,607,902 $2,709,642 $2,815,625 $2,925,971 $3,041,027 $3,162,668 $3,289,175
Existing Debt 
Service $   380,659 $   402,641 $   403,908 $   401,061 $   401,757 $   400,917 $   400,917 $   400,917
New Debt Service $              - $   201,605 $   272,261 $   272,261 $   559,428 $   650,395 $   650,395 $   650,395
Additional Taxes 
from 
Rate Increase $              - $     17,055 $    28,974 $     38,150 $     48,038 $     58,686 $     58,686 $     58,686
Rate Funded 
System 
Reinvestment $              - $              - $              - $   200,000 $   200,000 $   200,000 $              - $              - 
Total Expenses $2,705,855 $3,229,203 $3,414,785 $3,727,097 $4,135,194 $4,351,025 $4,272,666 $4,399,173
Net Cash Flow 
after Rate Increase $   389,545 $   132,589 $   242,042 $   261,174 $   193,981 $   340,093 $   585,150 $   626,956
(1) 2008 – 2013 analysis conducted by FCS Group.  2014 and 2015 values projected by Gray & Osborne.  Projections will be revisited by City 

personal as new information becomes available.  
(2) Actual values used from records for 2008 data.  
(3) Includes 5 percent per year rate increase from 2010 to 2013. 
(4) Projected based on ERU growth within the NUGA as shown in Chapter 3.  Conservative NUGA revenues based on 2008 residential rate 

revenue per ERU.
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Table 9-5  2008 – 2015 Operating Funds Budget(1) 

Operating Budget 2008(2) 2009 2010 2011 2012 2013 2014 2015 
Beginning balance $479,154 $573,337 $643,044 $668,131 $694,264 $721,472 $749,842 $779,835 
Net cash flow after 
rate increase $389,545 $132,589 $242,042 $261,174 $193,981 $340,093 $585,150 $626,956 
Transfer to capital 
fund ($295,362) ($  62,882) ($216,955) ($235,041) ($166,773) ($311,724) ($555,157) ($595,763)
Ending balance $573,337 $643,044 $668,131 $694,264 $721,472 $749,842 $779,835 $811,028 
(1) 2008 – 2013 analysis conducted by FCS Group.  2014 and 2015 values projected by Gray & Osborne.  
(2) Actual values used from records for 2008 data. 
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Table 9-6  2008 – 2015 Capital Funds Budget(1) 

Summary Capital Cash 
Flows 2008(2) 2009 2010 2011 2012 2013 2014 2015 
Beginning Balance $   181,256 $   226,195 $1,258,181 $1,580,212 $1,162,618 $2,661,145 $3,573,592 $   592,721 
(+) Rate funded system 
reinvestment $              - $              - $              - $   200,000 $   200,000 $   200,000 $              - $              - 
(+) Grants/Developer 
donations/Outside 
sources $              - $   390,000 $2,232,968 $   363,657 $              - $2,676,451 $              - $              - 
(+) Transfer from REET $   500,000 $              - $              - $              - $              - $              - $              - $              - 
(+) Existing bond 
proceeds $4,084,800 $              - $              - $              - $              - $              - $              - $              - 
(+) Connection charges $   189,104 $   189,104 $   189,104 $   189,104 $   189,104 $   189,104 $   189,104 $   189,104 
(+) Net debt proceeds 
available for projects $              - $2,140,000 $   750,000 $              - $3,220,000 $1,020,000 $              - $2,000,000 
(+) Interest earnings(3) $       5,673 $               - $     41,763 $    51,273 $     38,137 $     84,714 $   112,427 $     18,879 
(+) Transfer from 
operating fund $   295,362 $     62,882 $   216,955 $   235,041 $   166,773 $   311,724 $   555,157 $   595,763 
(-) Total Capital 
Expenses(4) ($5,030,000) ($1,750,000) ($3,106,000) ($1,454,383) ($2,313,390) ($3,567,328) ($3,852,043) ($3,089,000) 
Ending Balance $   226,195 $1,258,181 $1,580,212 $1,162,618 $2,661,145 $3,573,592 $   576,591 $   290,332 

(1) 2008 – 2013 analysis conducted by FCS Group.  2014 and 2015 values projected by Gray & Osborne.  
(2) Actual values used from records for 2008 data. 
(3) Interest rate = 3.1 percent. 
(4) Total of CIP projects from Chapter 8, inflated to the year the project takes place at a rate of 4.1 percent. 
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SUMMARY OF PROJECTED FINANCIAL STATUS 
The City will continue to update their financial report with FCS Group as new information 
is received.  They have managed their funds responsibly in the past and will continue to 
make funds available for the required CIP.  Rate increases are planned in the 6-year 
planning period, and funding is available.  

AVAILABLE CAPITAL PROJECT FUNDING SOURCES 
This section describes several funding sources available to the City without reference to 
any specific project, including information on the following: 
 
     Grants: USDA Rural Development (RD) 
 
      Loans: Public Works Trust Fund Loan 
  Drinking Water State Revolving Fund 
  USDA Rural Development (RD) 
  Community Economic Revitalization Board 
 
     Bonds: Revenue Bonds 

USDA Rural Development 
USDA Rural Development (RD) has a loan program that, under certain conditions, 
includes a limited grant program.  Grant determination is based on a formula that 
incorporates existing debt service and existing utility water service rates. 
 
In addition, RD has a loan program for needy communities that cannot obtain funding by 
commercial means through the sale of revenue bonds.  The loan program provides long-
term 30- to 40-year loans at interest rates that are based on federal rates and vary with 
the commercial market.  Interest rates currently range from 4.5 percent to 5.25 percent 
and require a 1.1 debt coverage payment to a capital reserve. 

Public Works Trust Fund 
The Public Works Trust Fund (PWTF) is a revolving loan fund designed to help local 
governments finance needed public works projects through low-interest loans and 
technical assistance.  The PWTF, established in 1985 by the legislature, offers loans 
below market rates, payable over periods ranging up to 20 years. 
 
Interest rates are 0.5 percent, 1.0 percent, or 2.0 percent, with the lower rates providing 
an incentive for a higher financial share.  The local community to qualify for a 2.0 percent 
loan must provide a minimum of 5 percent of the project’s costs.  A 10 percent local share 
qualifies the applicant for a 1.0 percent interest rate and a 15 percent local share qualifies 
for a 0.5 percent loan.  The useful life of the project determines the loan term, with a 
maximum term of 20 years. 
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To be eligible, an applicant must be a local government such as a City, Town, County, or 
special purpose utility district, and have a long-term plan for financing its public work 
needs.  If the applicant is a City, Town, or County it must adapt the 1/4 percent real estate 
excise tax dedicated to capital purposes.  Eligible public works systems include streets 
and roads, bridges, storm sewers, sanitary sewers, and domestic water.  Loans are 
presently offered only for purposes of repair, replacement, rehabilitation, reconstruction or 
improvement of existing service users.  A recent change has now made projects intended 
to meet reasonable growth (as detailed in a twenty year growth management plan) 
eligible for PWTF funding. 
 
The funding program operates on an annual cycle, with April and August application 
dates.  The August application date is for preconstruction only, and pre-construction 
money is typically available by the end of the year.  The April application date is both pre-
construction and construction loans, with money available in May of the following year. 

Drinking Water State Revolving Fund 
Loans of up to $2,000,000 are available from this program, which involves the 
administration of federal funds by two state agencies.  Applications are due in July of 
each year.  Terms of the loan vary according to the market interest rate and financial 
hardship considerations.  The most recently offered terms were an interest rate of 
3.5 percent over a 20-year repayment period, with no local match requirement.  There is 
also a 2 percent loan origination fee that can be included in the loan request.  Lower 
interest rates and longer repayment periods are available in cases of financial hardship. 

Community Economic Revitalization Board (CERB) 
This low interest loan and grant program is sponsored by the Department of Trade and 
Economic Development.  Funding is available for infrastructure that supports projects, 
which will result in specific private developments or expansions in manufacturing, and 
businesses that support the trading of goods and services outside the state’s border.  
Funding is not available to support retail shopping developments or acquisition of real 
property.  The projects must create or retain jobs.  The funding is one job per $3,000 of 
CERB financing.  The interest rate fluctuates with the state bond rate. 

Revenue Bonds 
A common source of funds for construction of major utility improvements is the sale of 
revenue bonds.  The tax-free bonds would be issued by the City, and the bonds are 
repaid and backed by water service rate revenue.  In order to market revenue bonds, the 
issuer must typically show that its net water utility operating income (gross income less 
expenses) is equal to or greater than a factor, typically 1.2 – 1.4, times the annual debt 
service on all par debt issued.  This 1.4 factor is commonly referred to as the debt 
coverage factor and is applicable to revenue bonds sold on the commercial market.  The 
required debt coverage factor may be specified in previous revenue bond ordinances.  If 
not, it will be determined at the time of bond issue. 
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RECOMMENDATION 
Scheduled capital improvement projects can be funded by operating revenues, system 
development charges, and PWTF loan financing.  Financial reserves are projected to be 
adequate and available for operations, contingencies, and capital replacement.  The City 
should aggressively pursue PWTF loan financing for capital improvements, closely 
monitor revenues, expenditures and reserve fund balances, adjusting water utility rates 
accordingly.  
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ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) FORM Quarter 1
Updated 0010312009

Printed 2OO9ן4ס1112

Wfl Prinled For()n...Oemand

=~~_""- $ubmssionReason:PopIComect
RETURN TO: Southwest Regional OffIce, PO Box 47823, Olympia, WA, 98504 Update

.:G. _ ..._.

~Health
1. Sy~ to NO 2. SYSTBI NAME 3. COUNTY 4. GROUP 5. TYPE

108002 CAMAS MUNICIPAL WATER SEWER SYSTEM CLARK A Camm

6. PRlIIlA,RY CONTACT NAME & ""UNG AOOR£ 7. OWNER MAME & IlIAlUHG ADORESS m , a 789

STEVENS MICHAEL A. [OPERATIONS SUP

1620 SE 8TH AVE
CAMAS, WA 98607

CAMAS, CITY OF
MONTE BRACHMANN
PO BOX 1055
CAMAS, WA 98607

TITLE PUBLIC WORKS 01

AnN

ADDRESS

C,'" STATE DP

ATn<

ADDRESS 616 NORTHEAST FOURTH AVE
CITY CAMAS STATEWA ZIP 98607

9. 2.HOlIR PRlMARY CONTACT INFORMAnOH 10. OWHERCONTACTINFORMAllOH

Primary Contact Daytl~ Pilon': (360) 817.1567 x4283

Owner MoblltICen Pho".: (360) 921-3799

Prlm• .y Contaet Ev.nlng Pnon.: (xxx)-XXX-)()(XX

11

E-mlIII: mstevens@ci.camas.wa.us

• -s

Owner Enning Phone: (xxx)-xxx-xxxx

E-rnall: mbrachmann@ci.camas.wa.us

• Notapplialble{SlUpIgj!12)

o OwnedWldM_~

o M~Only
o o-edOnly

SMA-NAME. SMA Number

12. WA'fiR S'tSTall~RACTaUS II*t IhIII

OAGrlcultur-.l
llCommercia11 Busine..

R:oaYCare

MFood Service/Food Parmlt

01,000 or more pertOll event for 2 or monl day. per yet<

o HospMVCllnoc

Jill: lrodullrilll

• licensed Relidential Facility

lIillodglng

o Recreational I RV Part<.

.R..i6en~a1
illlSd>'"
OTempo"ry Farm Wo<I<er

)liil(Other (el'1ureh, fire statton, etc.)'

13, WATERiVSTEMOWNERSMlP INl1Ion one

OAuociatJon 0 County

Ji(coty I Town 0 Federal

o Specwl Dtltric:t

DStale

14. STORAGE CAPACITY 1~llonsJ

8,500,000

-- SEE NEXT PAGE FOR A COMPLETE LIST OF SOURCE

DOH 331-011 (Rev. 06103 p,..
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WATER FACILITIES INVENTORY (WFI) FORM - Continued

1. SYSTEM 10 NO 2.. SYSTEM HAM J. COUNTY 4. GROUP 5. TYPE

108002 CAMAS MUNICIPAL WATER SEWER SYSTEM CLARK A Comm

" 16 17 18 16 , 21 " 23 24
SOURCE NAME INTERnE SOURCE C'"TeGORY "" 0 TREATMENT ~,~ SOURCE LOCAnoN

LIST UTlUTYS NAMe FOR SO\JRCI:
NoID WELL TAG 10 NUMBER. i

> z •9 ~
•• z

i ~~ o_
W 0 .' ••

! Eumplo' WELl,l XYz.tM ~~ • ,. ~ •• •• • 3 ~ i' 3' •z SYSTf:M j • h
• •• ~

-, 2• II' SCURe" IS NRCHASUl Of' Q r 9 • • • • > 2 z e" <' •0 ;I • • ,
j ~ ~ ~ •• u • • 2 ,,~ o. u z

~~~. ~.~ • • ; • ~ •• u
~

z • e • •• 0 z
UST SELLE.R"S N.....e 0 0 0 • : • • 0 0 u q • 0 • ~. • ~ ~ • •

j • j ~
z f z • 0 • • • g ~ • • z 0

Eu"",",,: SEATTLE • •• i' ~ •
z "

• ~ • •~ • • " 0 u • z
• ,

~ 0 • ,
5 • ". ~ • e ~• • • • • • • • • •

S01 BOULDER CREEK X X Y X X X X 500 SWNE 0402 04E

SO, JONES CREEK X X Y X X X X 500 SESW 0302N 04E

506 oeEP WELL 11:5 AFP623 X X Y X X X " 600 SWSE 1201 N 03E

507 DEEP '/'JELL 16 AFP624 X X Y X X X 85 1400 NESW 1201N 03E

60S DEEP WELL til AFP628 X X Y X X X $<I 950 NWSW 1201N 03E

S09 DEEP WELL IS AFP629 X X y X X X 90 1350 t'MI SoN 12 , 03E
511 WELlf9AFP631 X X Y X X '6' 850 NENW 0401 03E

5'3 'v\IELl '11 AHM259 X X Y X X X 90 1200 NWSW 1201 03E

5" III1E:Ll'12 AHM266 X X Y X X X " '300 NWSW 1201 03E

51 WELL '10 AGP495 X X Y X X X 82 1300 NWSW 1201 03E

51. WELL '13 ALL997 X X Y X X X 60 1325 SWNW 1201 03E

DOH 331·011 (Rev. 06103 Page:
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WATER FACILITIES INVENTORY (WFI) FORM - Continued
1. SYSTal 10 NO ..2. &Y5Ta1 NAME _ ~NT'f 4. GROUP 5. T'l'PE

108002 CAMAS MUNICIPAL WATER SEWER SYSTEM CLARK A Comm

...CTIVE 59l:v1CE OOHUSE Of.lV' 00t1 JS<: ()f.~y

CON~.ECTlON!" CAlCULATEO "'P<>'1oveo
"'CTl\IE :;ON·.ECrIO~Js

25. SINGLE FAMILY RESIDENCES (How mlny of the following do you hIYI?) 0 6966 Unspeafied

.... FuIlT...... SingIIoF.....,R_(~llOdwflor_l*y.., 6398
B. PIlt1 T_ SongIe F.moIyR_I (0t:0JPed leu IIIln 110 ~YI pel" y"r) 0

26. MULTl-FAMILY RESIDENTIAL BUILDINGS (How meny Of the following do you heva?)

.... "'pw\mI01 BuildngS. conoo•. duple'H._. dorm. 128
I. Full TImeR_Unot'l'llllll ~nmentI.Condot. aup.'H. Oormt lhM "' ocx:upoecl _ 'hln 110 568
C. PIlt1~R_UMtIn"'~.C<ln<IoIo, oupueo DonnI_.'OCICIJIlle<l /1""""" 110 0

71. NONoRESIDENTIAL CONNECTIONS (How many of the following do you hey.?)

.... R_ser-.-T.......... Accoti.'..-.. (c......_.RVatu.--..ghlunlbl 0 0
B.-.~ Scrood, o.,e-o _s--.iIC. 275 275

28. TOTAL SERVICE CONNECTIONS 7241

29. FULL-TIME REStDENTlAL POPlIl.ATlON
.... How many resodenb ... .-ved by 11111 .yltem UIO Of _ d.yt p 17415

30. PART.TlME RESIDENTIAL POPULATlON ." ". ~ ~, ..., ..., ." '" m '" '" ~,

A. H_ mlny part.time ...ident. "" p..tent etch
month?

B. H_ many day. per montlt "" tltey present?

31. TEMPORARY & TRANSIENT USERS "" ". .oo ~, ..., ..., ..., '"
.., oc, ~, ~,

.... How many IOtIIl _tort.•ttendHt. traYele<s.
campeno. pallettll Ofeu~hive aQI;leN to
lIM _tel" tY"te<TI each monlh?

•• How matlJ ""t per month Is _Met ac:ces.satlle to
lIM public?

32. REGULAR NON·RESIDENTIAL USERS "" '" ~ ~, ..., ..., ..., '" .... '" "" ~,

A. If you Mveld>ool•. dayc.tr••, Of blJlinene. 396. 396. 396. 396. 396. 396. 1857 1857 396. 396. 396. 396.
conne<;tod to your w.t" ty.lem, "- many
':~~l'e~~~n~~llrlnend/or employ"". a ..

9. How many day. per monlh Ire tIIey present? 20 20 20 20 20 20 20 20 20 20 20 20

33. ROUTINE COLIFORM SCHEDULE "" '" MAR .... MA' JU' Jue OUG '" OCT NOV CEC

20 20 20 20 20 20 20 20 20 20 20 20

35. Reason for Submitting WFl:

o Update· Change oUpdate - No Change Dlnactiyate o Re·Activate DName Change DNew System OOther

38. I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE:

I PRINT NAME:

__________________ DATE'

___________________ TITLE:

DOH 331-011 (Rev 06103 P... 2
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10800 CAMAS MUNICIPAL WATER SEWER SYSTEM

Total WFI Printed:
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Water System Plan Submittal Form
This form is required to be submitted along with the Water System Plan (WSP).  It will serve to expedite review and approval of your WSP.
WSPs will not be reviewed until submittal form and checklist are completed.

City of Camas  10800  City of Camas
1. Water System Name  2. PWS ID# or Owner ID#  3. System Owner Name

Mike Stevens  (360) 817-1563  Operations Supervisor
4. Contact Name for Utility   Phone Number   Title

1620 SE 8th Ave  Camas  WA                                   98607
 Contact Address   City   State Zip

Russ Porter, P.E. Gray & Osborne, Inc.  (206) 284-0860  Project Manager
5. Project Engineer   Phone Number   Title

701 Dexter Ave North, Suite 200  Seattle  WA                                   98109
 Project Engineer Address   City   State Zip

6. Billing Contact Name (required if not the same as #4)   Billing Phone Number   Billing Fax Number

 Billing Address   City   State Zip

6. How many services are presently connected to the system? ____7,095________

7. Is the system expanding? (seeking to extend service area or increase number of approved connections)  Yes  No

8. If number of services is expected to increase, how many new connections are proposed in the next six years? ________________

9. If the system is private-for-profit, is it regulated by the State Utilities and Transportation Commission?  Yes  No

10. Is the system located in a Critical Water Supply Service Area (i.e., have a Coordinated Water System Plan)?  Yes  No

11. Is the system a customer of a wholesale water purveyor?  Yes  No

12. Will the system be pursuing additional water rights from the State Department of Ecology in the next twenty years?  Yes  No

13. Is the system proposing a new intertie?  Yes  No

14. Do you have projects currently under review by the Department of Health?  Yes  No

15. Are you requesting distribution main project report and construction document submittal exception, and if so, does the WSP
contain standard construction specifications for distribution mains?  Yes  No

16. Are you requesting distribution related project report and construction document submittal exception, and if so, does the WSP
contain distribution facilities design and construction standards, including internal engineering review procedures?  Yes  No

17. Have you sent copies of the draft WSP or notice to adjacent purveyors for their review?  Yes  No

18. Have you sent copies of the draft WSP to local governments with jurisdiction within your service area for their review?  Yes  No

19.  Are you proposing a change in the place of use of your water right?  Yes  No

If answer to questions 17 and 18 is yes, list adjacent utilities/entities that have received a copy of the draft WSP: Clark County PUD, Clark County, City of
Vancouver, and the City of Washougal.

Is this plan:  an Initial Submittal  a Revised Submittal

Please enclose the following number of copies of the WSP:
2 copies for Department of Health
1 copy for Department of Ecology
1 additional copy if you answered “yes” to question 9 ___3___ Total copies attached
Please return completed form to the Office of Drinking Water regional office checked below.

 Northwest Drinking Water Operations
Department of Health

20435 72nd Ave. S, Ste 200
Kent, WA  98032-2358

(253) 395-6750

 Southwest Drinking Water Operations
Department of Health

PO Box 47823
Olympia, WA  98504-7823

(360) 236-3030

 Eastern Drinking Water Operations
Department of Health

1500 W. Fourth Ave, Suite 305
Spokane, WA  99201

(509) 456-3115

For persons with disabilities, this document is available on request in other formats. To submit a request, please call 1-800-525-0127 (TTY 1-
800-833-6388).

DOH Form #331-397 (Revised 02/08) B-1
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Chapter 1

Chapter 2

y
Re uired

( -V )
( -V )
( -V)
( -V )
( -V)
( -V)

WATER SYSTEM PLAN (WSP) CHECKLIST

Content Description

Water System Plan Submittal Form

Ownership and management (updated/current WFI)
System history and background
Brief inventory of existing facilities
Related plans: City/County land use map, CWSP, adjacent utilities
Maps: existing, future and retail service area
Discussion of service area agreements and policies, conditions of
service, Satellite Management Agency

Duty to serve policies for retail service area
Local Government Consistency from planning agencies
"Not-inconsistent" statement from Ecology for water resource
inventory area (WRIA) WRIA

13~$ic:ellinningData
Current: Population, service connections, & ERU's

Population, service connections, & ERU projections for 6 & 20
years

Demand forecasts w/ & w/o expected WUE savings for 6 & 20
years
DSL percentage and volume
Water Use Data: Monthly and annual production and consumption
totals per source, annual usage by customer class, annual usage
for water or purchased other sys,tenls

WSPPage#

7-2, ApxA
1-2. 1-3
1-7. Fig 1-4
3-11, Fig 3-1
Fig 3-2
3-2

3-3
ApxR
ApxR

3-11,3-13.
3-20
3-26, 3-31

3-26,6-13

3-19
3-14,3-17

Chapter 4

() System design standards (fire flow, system pressures, etc.)
( -V) System inventory, description and analysis
( -V) Source
( -V ) Storage
( -V) Distribution system/hydraulics (with equalization & FFS depleted)
( -V ) Add pressure zones
( -V ) Treatment

( -V) Capacity analysis source/storage/water rights/other
( -V) Water quality analysis
( -V ) Summary of system deficiencies
( -V ) Analysis of possible improvement projects

Vtlaler'.Use ••Effi,ciency(WUEJProg,ralTl.andWater'.Rights
( ,I ) .i!''l',§§Ijj~~~i#le·~~~~~q~Jrli:;;;'~hwA'J:»l~~!I~<r~'''f;;rm'J ,,~~~. J;P:dlE0~~~~~!l~~~"""!J~~4t"hti~~~j~rl?"",~0=~~1-,,,

( -V ) Describe your current WUE program
( -V ) Identification of efficiency goal and meet public process requirements

( -V ) Evaluation of measures for cost-effectiveness w/schedule & budget

2-10 to 2-14
1-7,4-11
4-13
4-18
5-9
1-15
1-11,4­
_2_
4-7.4-17
4-2
4-24
4-24

6-1
6-5

6-9

6-12

L:ICAMASI08495 WSPlAppendixlWSP Checklistdoc - 1 ­
implemented

*Counts as an efficiency measure if
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-(
Reauired

( )

( )

(

( )

(",j )

( )

Content Description
Description of consumer education process *
Estimate of projected water savings from selected measures

Description of process to determine effectiveness of program

Greater than 1000 Connections
• Estimate projected savings from efficiency measures for past 6 yrs
• Extra demand forecast if not implementing all measures
• Marginal cost identified
• Cost-effective evaluation of measures if shared with other systems
• Quantitative or qualitative evaluation of societal perspective
Less Than 1000 Connections
• Description of evaluation process used to select measures

~ilBUmi!iila"~~cm]jj~l~~~,,~~~,~J!1i!!!~!;;~~,9J~,~'''_
Total Production and Purchased (TP):
• Add any water purchased from other water suppliers
• Subtract any water sold to another water system
• Subtract all estimated authorized consumption (e.g. fire flow,

flushing of mains, etc.)
• Subtract any estimated transmission line loss, if applicable
Total annual amount of water delivered to customers from service meter
records (AC) Annual Distribution System Leakage (DSL)* in percent
and volume, gallons or millions of gallons

*DSL = [(TP - AC) I (TP)] X 100
Where: DSL = Percent of Distribution System Leakage (%)

TP = Total Water Produced and Purchased
AC = Authorized Consumption

Not fUlly metered:
• Schedule for installation, including interties
• Funding and meter account identified in bUdget
• Percentage of meters to install each year identified
• Activities to minimize leakage
• Leak detection survey scheduled
• Identify date for meter installation status report
Clustered entity, designated by land use or local zoning, (campground,
RV park, apartment bldg, designated mobile home park)

Alternate methodology to calculate distribution leakage

_ij!IP~:i:im_
>10% Distribution System Leakage for 3.yr average
• Schedule and Budget
• Technical and economic concerns addressed
• >10%· < 19% assessment of data accuracy and data collection
• >19%· < 29% assessment of data accuracy and data collection,

and field activities to reduce leakage wlin 12 mos.
• >29% assessment of data accuracy and data collection, field

activities to reduce leakage wlin 6 months
>10% DSL for last 3·year avg & < 500 request for 20% allowance
• Production volume identified
• Distribution system leakage volume identified
• Evidence of leak detection survey wlin past 6 yrs
• All leaks repaired
• Unable to locate additional leaks
• Active proQram to minimize leakaQe identified

WSPPage#

6-11

6-12

6-11

6-12,6-13

6-5

6-11

L:ICAMASI08495 WSPlAppendixlWSP Checklistdoc - 2 ­
implemented

*Counts as an efficiency measure if
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-(
Reauired Content Description

• Describes system specific characteristics that justify higher
leakage

WSP Page #

L:lCAMAS\08495 WSPlAppendix\WSP Checklist.doc - 3 ­
implemented

*Counts as an efficiency measure if
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Chapter 5

Chapter 6

Chapter 7

Chapter 9

Chapter 10

( ..j )
( ..j)
( ..j )
( ..j )
( ..j )
( ..j )

( ..j )
( ..j )

( ..j )
..j)

( )

( )

( )

(..J)
( )

( )

W~i~_ -1) Description of water right status. 2) Legal
description from water right. 3) Include a copy of water right
certificate(s). 4) Capacity table. 5) Water right self assessment
forms for existing, 6 & 20 year projections. 6) Well log and USGS
map showing point of withdrawal/diversion and place of use.
Water supply characteristics, description & discussion on effect of
water use
Source of supply analysis and evaluation of supply alternatives
Interties
"1,000 connections explore reclaimed water opportunities*

S.our<:ErlJ\lat~.r.p.rotection(Check··()Jl~.o.rB()th)

Wellhead protection program or two year update
Watershed control program

•·()per~ti()nalldlVla.illt~nancePr()gl'll'T,[•.
Water system management and personnel
Operator certification
Routine operating procedures and preventive maintenance
Water quality sampling procedures & program
Coliform monitoring plan
Emergency program, water shortage plan, service reliability per
WAC 246-290-420
Safety procedures
Cross-connection control program (> 1,000 provide copies of
annual summary report form)

Recordkeeping, reporting, and customer complaint program
Summary of O&M deficiencies

D.i$tri"uti()nE~(;iliti~l>[)esigJl.<lnd·9()l"l$tructi()l"l§tandards
Standard construction for distribution mains

Capital improvement schedule for 6 and 20 years

Financial Program (See Financial Viability Manual)

,,1000 connections - Balanced 1-year budget I UTC
<1000 connections - Balanced 6-year bUdget, wi Financial
Viability-Feasibility
Revenue and cash flow stability to fund capital and emergency
improvements

Miscellaneous Documents

Meeting of the consumers (date and description)
Local Government I Adjacent Utility Correspondence
State Environmental Policy Act (SEPA) Determination >1,000
Agreements
Satellite Management Contract and Water User Agreement

1-5, 1-6
ApxC,
ApxP

1-7, 1-8,
1-9
4-11
1-23

ApxP

7-2
7-3
7-3, Apx M
4-2
ApxH
ApxN

ApxN
7-9. Apx 0

7-11
7-11

9-6

9-4,9-5,

ApxD

*AII maps should be a minimum of 11"x17".
*When DOH is ready to approve the final WSP, the plan must be adopted by the governing body

(i.e. city council, board, etc.).

L:ICAMASI08495 WSPlAppendixlWSP Checklist.doc - 4 ­
implemented

*Counts as an efficiency measure jf
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'If requesting source approval with WSP, please include all source approval documents in a separate
section.

L:ICAMASI08495 WSPlAppendixlWSP Checklist.doc - 5 ­
implemented

*Counts as an efficiency measure if
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Table 1

WATER SY5TE'M PLAN
WAtER ttIGHTS SELF ASSESSMENt - EXISTING STATUS

," ..
PlUORI'tY .ANYPORTION EXISTINC EXlS'TINC ~Nl'\VATER

PERMrt NANIEON DAtt SOU!tCE
St1PPLEMENrA.L? WAlE:£{ KrGI-rts CONslf.M1?nON FlGHtsTATUS

.CERTIFICAtE oodJMENl." (List oldest NANffi/ (If yes, explain in ~
(Excess/Deficiency)

OR. a.Anv.t # 'Nt1M:BER Ma:.~util Ma.'lCimutn Maxitnl;'lt'h M.1....amum M'l."cift),uifi M.'1Ximutn
fltSt) foottlote) Instailta.n.eotls Annual Instantaneous Anbu.'\l Instantaneous Annual

Flow:Rate (0.) Volume (Qa) Flow Rate (Q~ Volut'tle (Qa.) Flow Rate (Q~ Volume (Qa)
Pertnits/
.Qtttt1dttes .

8/22/23 SOl/Bawd
1120 1820 590 530t. S712CS2-SWC erQeek

712(1) 679
; 'i:. ;.: :,:.: ..,."

2.S.711·CS2..SWC 9/05/30 502/ J9nes 450 730 450 0
711(1) . ,'. . ,"'. ,Creek .." '

3.G85~A 7/21/45 SOB/Well 120'0 118 1200 0
3

(ti-Msfe£ed' 3333 2288
::.: ; ,',; .• ....... , to"Welll1t .,,,, (ihc1udes

4.G4072-A 2/12/59 S016/Well 1325 1208 1325 5014, S015, 0
4 and

.' .(trlutsferteQ expanded
. . ,,,,,. "'- to Wen 13) wellfield

5.G663;$-A '3/22/9.8 . S06lWell..s /10'0 920 5.0'0 permit 1.00
6.G'6639..A 3/22/-/i8 , S07/W~JLq" l~~aO 21QO 1450 below) 50
7.G2..0o.S01 ··3/22/7-1 S08/W~li7 1000 ~~O 95'0 50
8.G2..24i:OO 2/0~/1J S09(V\[ell8. ~ .. 9QP 530 900 0 .\

9.G2-27384 8/13/86 SOIl/Well 210 Qais 650 210 (5) 650 127 0 83 (5)

,co '"
;, ... .. ~ .. , supplemental .

10~ G2..30144 8/13/86 Expanded 500 2150 450(4) Included 50 Included
':''''(:.'c:-'' Wellfield .,. above above

11. G2..30145(2) 8/13/86 Andetson 1000 880 0 1000 880
. " . .", •

Site .<

12-.G2-3Q146(2) 8/13/86 P:trkets 1000 880 0 1000 880
.• Lal'ldihg ...

13. G2..30147(2) 8/13/86 Treatdlen.t 1000 880 0 1000 880
r>latitWell

Oaitns 6/11/74 S014/Well 900 320 900 Included 0 Included
LG2..CVl-2P159 1, above above

121021 (trafiSfetted
to Well 10

&12)
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' .....;, '.'
"'''''' ....... ~ , .. '"..

2~ G2~CV1~2,P160 6/11/74- SOlS/Well 900 230 900 0
121023 2

,., (~f~rred
to Well 10

. .;1<:: . .. ." ',.j;" .4<. .... .' ~12).
" ~ . \

TOTAL *~*"'***"'*"'*'''** *"'****'"'''''' """"'''''''''',,,'''''' ,,,"'''''''''''''''''''''',,,,,,''''''',,,,,''' 12,475 11,090 8,695 3,460 3,780 7.630

EXIstiNG uMITs ON ,EXIS'ttNG CU~NT IMrERTIE

'fN'fERnENAMEI NAME OF PUItV"EY<JR INTE:RnE USE cONSt1MPnoN SU'PPLYS'TATus
'tHROUGH INtERnE (Excess/Deficienc~

IO:E:N1IFIE:R PROVlDtNG WA'mR ' .~ .
Maximum Maximutn Maxiinum. Maximun:l Maxiinum. Ma.-ciinum

Ibstatitaneous Abb.ual IOstatltatleous Ar1tlual Ibstantaneotls Annual
.. "FlowRate (Q~ Volutne (01) Flow:Rate (O~ Volutne (Oct) Flow Rate (On Volume (Oa)

1. ... "~ .,

TOTAL ,,,,,,****,,,**,,,,,,****************,,,******1,,,,,**,,,,,,**** ;....,.... . .,

PENbING WAtE1tRrGHt "NAM:f: ON DAn: ANY PORTION PENDING WATERRIGH'TS

APPIlCATIdN (N'ew/Change) APPuCAtldN SUBNfiTTE'.O Su)?PLE:MENTl\L? (If yes, M3xitnuin ItlSta1'ltabeous Flow Mmdi'nutnAtmual Volutne (Qa)
explaitl i.tl footnote) , , Rate (Q~J{e~uested Requested

1. Fire S~tidfi . .. J50"
,2.CarttasMead(j~

!
1000

3.
4. ,.. I. ..,,' ",: ""'

..,
i'

(1) These rights are not avatlable for use dunngpeak water use months. Only avallable between November 1 and May 14. Not included I111nstantaneous total.
(2) .these Site are l10t yet deve1ope&
(3) Welts 5, 6, 7, 8, 10, 11, 12, and 13 are capP'ed at 5,900 acre..ft per year.
(4) 'Ex:cess we:llfieldright beingutilized at Well '8.

Thebepartment of Health isafl equal oppor1:unityageney. For persons with disabilities, this document is available on request it'! other formats. To submit a request,
pliease caiI1-800-52S..0121 (rlY 1-800-833-6388). For additional copies of this forM, call 1-800-521-0323. This and other forms are available at
ftttriJIvJW'w.doltl.wa,.'gov/ehp/dw

bOHF6rWt#a31...311 '(09/01) To return form, please see reverse side.
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PI~asereturhcompleteci f6rm to the bffi.c~ of Drinking Water re'gional office checked below.

o NWRO Drinking Water
".Department of Health

2:'04a5 72hdAve. S, Ste200
f<ent,WA9aO?2~23'58
Fax: (253) 395..6750

~ SWRO Drinking Water
Department of Health

PO Box 47823
Olyfnpia, WA 98504-7823

Fax: (360) 664-8058

o ERO Drinking Water
Department of Health

1500 W. Four'th Ave, Suite 305
Spokane,WA 99201
Fax: (509) 456-3115
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table 2

WATER. SYSTEM PLAN
WATER. RIGHTS SELF ASSESSME'NT - 6 YEAR FOREcAsT

.,~'"

PRIORIfY EXlsTING F01\EO\STED WATEI{. FORECASTED WATER
PER'MIt SOmCE ;:;N¥PORTIdN

WAi'ERtuGHrS USE FROM soU'.RCEs RIGHI'STA1US
CERTrFIC'A'IE NANtEdN DAtE 'NAME/ SUPPLE:rvJE'NTAL? (6-year befnand) (Excess/Deficienc~

DOcuM:ENT (tist oldest (If yes, exphin in "' ,.
~-\J'

.. OR.CLAIM # . 'N'ttMBER M."lXimuin Ma.~utn Maximum Ma."ci1nutn Maxifnutn Ma.~um
first) footnote) ItJ.statitabeous Afmual Insta:titaneous Atmual Instantaneous Annual..

FlowRate (On Volume (OJ.) FlowRate (0.) Volume (Qa) FlowRate (Qn Volume (Qa). '

Permitsl
certificates 8/22/23 SOl/Bould

1120 18201.5712(52- erOeek
SWC712(1) ....

" ..
2. S 711 CS2.. 9/05/30 502/ Jones 450 730
SWC711(1) '. ~ . .<:;ce~k i" -
3.G85-A 7/21/45 S013/Well 1200 118

3
(transferred

..;", to Wellll) .<

4.G4072..A 2/12/59 SO16/Well 1325 1208
4

(mmsfen-ed
,,;. " t~ Well k~) ~

5.• G 663:6-A . 3/22/6.8 ,. SQ6/:We1l5 6QO 920
6·. G 663,5'-A: 3/:).2/6.8 .,s07/We1l6 1:500 2400

: 7:. G2-005,01 3/22/1.1 S08/Wel.J,;7 19J)0 530
. 8. G2-24400 2/04/17 S09/Well,~ , ... 90'0 530.
9. G2-27384 8/13/86 SOl1/Well 210 Qais 650 210 (5)

" .;;;,.;;. .i.\ ... 9 supplemental .
10. G2..3.014t4 8/13/86 Expanded 500 2150

Wellfield
11. G2-30145(2) 8/13/86 Anderson 1000 880

~
Sit~ ... ...

12. G2-30146(2) . 8/13/86 Parke~ 1000 880
;. ,Landin.~ - ,,"

:.,

13. G2-30147(2) 8/13/86 Trea.tment 1000 880
Plat1tWell

QaiItls . 6/11/74 S014/Well 900 320
l.G2;.C\11·2l?159 . 1,
lzi022' (~fetted

to WeJlI0
&12)
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,,;' ",',' .i, ",' " "", ",,; },'

Z.GZ..CV1- , 6/11/74 SOlS/Well 900 230
21>160 12102j 2

(trnnSferred
toWeU10

,', "
;., ," -". &121.- <, .;!c

TOTAL ********,~***** ,~****''"*** ,,"******** '~*''"******''"*'~**''"* 12,475 11,090 9,054 6,639 3,421 4,451

EX1S'ttNG UMi"tS ON FORECASTED FORECASTED

CONStfM:Pl1ON INTERnE SUPPLY

l~RnENA:ME/ NAME OF P~VEYO:a IN'tERnEusE 't.H1tOUGI-i INTE1{TIE STATUS
IOEN'tIFIE:f{' PROVIDING WATE:f{ ;i'" ' .CExcess/DeficiepcY)

Maxitnum Maximum Ma."<itnudl Maximum Maxitnufn Mroci.tnum
Instantaneous Annual ItlStantaneous Annual Instabtaneous Annual
FlowRate (Q~ Volume (Qa) FlowRate (Oil Volume (Oa) Flow Rate (01) Volutne (Qa)

1. ,~ ... ';' - .
TOTAL ***************,~*******,~****,~*************,,"* ;.,,~, ~ ,,<- "

PENbING WATEARIGHT NAlvtEON OATE. ANY PORTION PENDING WAT.'ERRIGHTS

APPUCATION (N"ew/Q.ange) APPuCA..ndN SUBNtI'ttEO SUPPLEMENTAL? (If yes, Maximum Instantatleous Flow Maximum Anhual Volume
eJ¢)lain ib. footnote) Rate (Q~,~1{equested (Qa) :Requested

1. Fire Statioll, 3S0
2. Catm1s Meado~ 1000

The department of He~rthisaf'l equal oppo~unity agency. For persons with disabilities, this document is available on request in other formats. To submit a request,
pleasecaI11 ..800..525..0127 (T1Y 1..800..833..6388). For additional copies of this form, call1 ..800-521-0323. This and other forms are available at
http://wWW.doh.wa~govlehp/dw .

OOHForm #331 ~3'12 «(),9107) To return form, please see reverse side.
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PleaSe return completed form to the Office of Drinking Water regional office checked below.

D:NWRO Drinking Water
,' O'epaJtrnent of Health

20:43'S12nd Ave.. S, Ste200
Kent, WA 98.032-2358
. Fax: ·(253) 395-6750

(gI SWRO Drinking Water
Department of Health

P08ox47823
Olympia, WA 98504-7823

Fax: (360) 664-8058

o ERa Drinking Water
Department of Health

1500 W. Fourth Ave, Suite 305
Spokane, WA 99201
Fax: (509) 456-3115
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Table 3

. WATER SYSTEM PLAN
WATER-RIGHTS SELF ASSESSMENT - 20 YEAR FORECAST

FbRECASTED WAtER
....,. '~ .".:-..-

PRIOlIty EXIs1":rNG FOREcAsTED WATER
PERMIT SOURCE ANY PORTION

WAtEaRIGHTS USE FROM SOURCES krGHI'STATUS
'(E1{1'IFICA'IE NANIEON DAtE NM1E/ Sl1l'PLE:ME'NTAl.? (20-year Demand) (Exc~ss/])eficienc:0

ORCLAI:M# D'OCUiv.tEN't (tist oldest NtJlvmER (if ~s, explain ib. lVIaximutn Maximum Maximwn Maximum Ma."<imum Maximum
futt) footnote) 111Statltaneous Annual Ii)stantaneous Annual ItlStant.'U1eous Annual

'. Flow:Rate (On Volume (Qa) Flow Rate (Qn Volume (Qa) FlowRate(~ Volume (Qa)
Pe:rmitsl
Cett:i£ic;tt~s' .-

8/22/23 sOllB-ouId
1120 1820Ls 712CS2- erCreel~

SWC7lZ(1). i<• ." --" , ,
2. S 711<:52- ' 9/05/30 S02/ JQries 450 730
S\VC-'711(1)'' '.. (Leek

I .• .'

3.G85-A 7/21/45 S013/Well 1200 118
3

(tmnsfetred
.,.., to Well 111

4.G4072..A 2/12/59 S016/Well 1325 1208
4

(tranSfen-ed
,-~ " ·toWe1L13) . ;. - ;

5.G~~-A 3/22/68 S06/Wel15 ~OO '. 920
6.G663SIoA , 3/2~l68 S07/We1l6 1500 2400
7. G2~OOS;01 3/22/'41 SOS/Well7 lOgO 530

:8. !G2-24400 .. 2/Q.,4/'l7, S09/WeU8 :L,,~ 90'9 ~30

9. G2-27J84 8/13/86 SOlI/Well 210 Qais 650 210 (S)
,;., ,'",. _.. 9 sup~lettletltal

10. G2-30144 8/13/86 "ExpaIlded 500 2150
",:;','. -' 'W'ellfield

11.G2-30145(2) 8/13/86 Andezson 1000 880

" x"
Site

12. G2-3014.6(2) 8/13/86 Parkets 1000 880
,",-

Ufidihg ","

13. G2-3'0147(2) 8/13/86 Treatment 1000 880
PlatltWell "

QaitfiS . 6/11/74 S014/Well 900 320
LGi..dVl-2P159 1,
121022 (trat1Sfetted

to Well 10
&12)
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2~G2..CV1.. 6/11/74 SOlS/Well 900 230
,2t>160 121023 2

(ttansfet.red
to Well 10

,.; &: 121, ,- . ' '. ~, '.
TOTAL ***"'********** *"'******* *******''"* ',"******',"**',"**''"*''" 12,475 11~O90 14,174 10,523 -1,69.9 567

E:xISlING uMlTS dN FO:f{ECAS'tEO FoRECAS1ED

cdNSuNIPTtdN INtERnE SU!>PLY
~R.nENA:MB1" "N.AM:t: OF PlJltWYOR fN1."'ER.11E USE 'tHROUGHINtERnE STAtus
'It>;gNtIFrER PR.Ov'IDING WA'IER. '(Excess/Deficiency)

Ma..-mi1um ~um Ma."cimum Ma."<i.mt:ttn Maximum Maxiinwn
It'1statita1'J.eous Atmu.1l Instantatleo\,1s Annual Instantaneous Annual
Flow Rate (On Volume (Oct) Flow:Rate (On Volume (Qa) Flow~te (On Volume (Oa)

1~ oS;
~ ..,;..

TOTAL ******************************""''"**********''"''" ,~

PENbtNC WA1ERRIGHt NAMEdN DA1E ANYPCRTION pENbIN~ WATER roGm:'S
,..

APPIlC4TION(New/01atlge) APPilCAnON slfBwttEb SltPPLE:rvffiNtAL? (If yes, M.1....amutn Instantaneous Flow M.'l..o.dmum Annual Volufne
, >; explaitl i11 foottlote) , Rate (Q;)~quested

"

(Qa) Requested
1.,,·FireSta;tion~; ,$50
2. 'Cui:tasMeado'WS 1000

the Department' of Health is an equat opportunftyagency. For persons with disabilities, this document is available on request in other forr'tlats. To submit a request,
please can 1-800-525..0127 (lIY 1-800-833-6388). For additional copies of this form, call 1-800-521-0323. This and other forms are available at
http://WWW.doh.wa.gov/ehp/dw

DOH Forrn#331~313 (09/07) To return form, please see reverse side.
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.Pl~ase return completed fdrin to the Office ofDrinking Water regional office checked below.

'0 NWRO O'nri'kihg'VVater
Department of Health

2043572ndAve.~,St~ 200
.Kent,' WA .9~3'0;3~~2~58

Fax: (153) 395-6750

~ SWRO Drinking Water
Department of Health
. PO Box 47823

. Olympia, WA 98504-7823
Fax: (360) 664-8058

o ERO Drinking Water
Department of Health

1500 W. Fourth Ave, Suite 305
Spokane, WA 99201
Fax: (509) 456-3115
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

WATER RIGHT ClAIMS REGISTRAT10N

WATER RIGHT CLAIM

CITY OF CAMAS, WASHINGTON .:' i i ~:I \ 32·212
......... ~ .. - .. I

I. NAME _

ADDRESS 616 N. Eo 4th Avenue

Camas, Was hi ngton ZIP 98607------ (ooE _

: ;;f:a .•:•.1;011(_

,2. SOURCE FROM WHICH THE RIGHT TO TAKE AND MAKE USE OF WATER IS ClAIMED:--,=-:-:-:::G"="r-,::o~u-::n~d=~~=:_- __\l
(SURfACE OR G~OUNl,lW,\ fER)

2.~lJ---------'- W.R.I.A·....:::;;::::..;~~~=---------1i
{lEAVE BLANK'

~~GROUND~U~T~SOUKE~~_O_e_e~p_W_e_l_1_N_o_._1~~_~ ~ ~

8, IF SURFACE WATER, THE SOURCE 15- ---.

3. THE QUANTITIES OF WATER AND TIMES OF USE CLAIMED:

A. QUANTITY OF WATER aAIMED_9_0_0~gpm~ ~__PRESENILY USED --:..900-·'~9~p-m--.---.u
(CUSIC FEET PER SECOND OR GALLONS PER MINUTE)

8. ANNUAL QUANTITY ClAIMED 3_2_O_____ PRESENTlY usEo~Av.;..;e~r__a.::::.ge_3_0.;,.,O f(

(ACRE FEET PER YEAR)

C.IF FOR IRRIGATION. ACRES ClAIMED PRESENTlY IRRIGATED
Jl1

o. T1ME(S) DURING EACH YEAR WHEN WATER 15USED:_A_l~1-Y-e-a-r------_----------It
4. OATE OF FIRST PUTTtNG WATER TO USE: MONTH__U_n_kn....ow_n YEAR Before 1942

4

5. LOCATION OF THE POINT{S} OF OIVERSIONIWITHDRAWAl: 2_'_5_9_ FEET__"_or_t_h---,,-- ANO_6_6_7 lil

FEET East FROM THE_S_o_u_t_hw_e_s_t CORNER OF SECTION~---:1.:::.2 -fl

BEING WITHIN
Southwest quarter 12 3 EOF SE<.iION_~__ T._1_"_ N•• R._...;;....__ (E.ORW.) W.M.

IF THIS IS WITHIN THE LIMITS OF A RECORDED PLATTED PROPERTY, LOT BLOCK OF

I
Within the City limits of the City of Camas

(GIVE ~AJ."E Of PlAT OR ADDITIONI

6. LEGAL DESCRIPTION OF lANDS ON WHICH THE WATER IS ·U5ED:_.:.:M~u!..!-nl:..l·c=..:iu::p~a..1.1_so:!;.lui:!Jp~p:.11J..y _"__ 1i

A HE OF S1.00 MUST ACCOMPANV THIS \'I~H~ RlCoWT CLAIM

~~~~~S)F~~I~WMffi~U~~~M~u;.;..n;.;..ic~i~p~a;.;..l_-~~~m~e=~~t~lc~~~u~W~l~y~__~ -~~~-fi

8. THE LE.GAl OOCTRINe(S) UPON WHICH THE RIGHT OF CLAIM IS BASED: ....;.-----41

n -.;..o. ...;C...;1;.;..a.;..;rk;.:..· ··;....COUN1Y Washin ton

~~~~f(!!I!~_~~~~~~::!!!!E~~ltJt!!~!::!!!i!J~::!¥::=O~~~~::ec....'
RETURN AU 1tlR££ CoPIES WnH:CARBONS INTACT. ·AlONG Wit.. YOUR FEE 10:
D£PA.RTM[Nt or ECOlOGY" . .
WATER ·RIGin CLAIMS REGtSTRA1'tON
r.o. BOX e29 OtYMPIA. WASHINGtON 9850.

l
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I

;.... ! I ;·1 I 32? 73
U~ltLI('t -.f-
i.:f.~il .. _ (::;;1 ft .......:;liOHE-

STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

WATER RIGHT ClAIM5 REGISTRATION

WATER RIGHT CLAIM
8~····"'··\
1 r. ,
1 ­

.......... J"':.

I. NAME CITY OF CAMAS 1 WASHINGTON

ADDRESS 616 ".E. 4th Avenue

Camas I Washington ZIP 98607---------- CooE _

Ground
2. SOURCE FROM WHICH THE RIGHT TO TAKE AND MAKE USE OF WATER IS CLAIMED: .~"",,=,=:-:----u

'1-~UI:FACE OR GROC....D WAtER)

------- W.R.I·A._--::=-:=-:~~--------..1I1
(lEAVE 8lAAK)

A.IFGROUND~ffi.THFSOURCE~__D_e_ep~W_el_1~No_._2 ~~ ~ ~

8. IF SURFACE WATER. THE SOURCE 15 1'1

3.-. THE QUANTITIES OF WATER AND TJMES OF .USE CLAIMED:

A. QUANTITY OF WATER CLAIMED 900 gpm(CU81C Fen PER 5ECON~R~~E~i~b~S;~-M-IN-U-~~-)o-g...;..p-m--~..o:.::..... -----1I
B. ANNUAL QUANTITY ClAIMED 23_0 PRE5ENTlY U5EO__2_O_O 1'.1

(ACRE rEET PER YEAR)

. C. IF FOR IRRIGATION. ACRES ClAIMED PR'ESENTlY IRRIGATeO ~__1II

D. T1ME(S) DURING EACH YEAR WHEN WATER IS USED:__T_he_ffiO_n_t_h_s_o_f_M_ay_t_hr_o_u.....9_h_A_u_9u_5_t --fj

:~ A. DATE OF FiRST PUTIING WATER TO USE: MONTH U_n_k_no_wn_~ YEAR Before 1945

'~') S. LOCATION OF THE POINT{S) OF DIVERSIONfWITHDRAWAl:__2_1_5_2_~FEET North AND_7_3_1 'JlI

"'- ./. FEET East FROM THE Sou_t_hw___...es_t__' CORNfR OF SECTION__1_2 ofl

BEING WITHIN. Southwest quarter 12 1 3 .;£OF SECTION T. N•• R.__-=-_{E.ORW.) W.M.

IF THIS ISWITHII)ITHE liMITS OF A RECORDED PLAnED PROPERTY.lOT ·BlOCK OF

Within the City limits of the City of ,Camas
(GIVE NAME Of PlAf OR ADDitiON)

6. LEGAL DESCRIPTION OF LANDS ON WHICH THE WATER IS USED:__~M~un~i:..:c:.:i..r::p.::.a1.:-:s::..:u:J::p..r::p~ly'_ 1I

·'·~1I··I--..;....------~--------------------~------------..;..-...-II
~.~

. ;A·...............---------------------........- ..........;....-------------........,.....,;...u

.:c.,'I ;.......c_l_a_rk COUNTY Washington

:.-;.-i,

'0 MOlftONAt ~fOuv.."OH 'qtAJI~G TO WA,flIOVAtIlY
.' "':tCV:OI,~u .CPNSfIVqlQl." IS 'AVAlt~l. .

.REJURkAU.1'HREE COftES WitH CAR8oN5tNTAcT. ALONG WitH YOUR FEE TO:
OEpARtMENT Of ECOlO(;Y . .' .
WATER RIGHT ClAIMS AEGI5TAATION
P.O. BOX 829 OLYMPfA. WAsHINGTON Q8S04 .

8. Tf:(,E LEGAl OOCTRINE{S) UPON WHICH THE,RIGHT OF CLAIM IS BASEO: --""-----------I

A FEE Of 51.9(1 MUH ACCOMPANY THIS WATER RICHT ClAIM

" .: .~9RIG-'NAl OWR
•,: (!)L

-
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STATE or "T.lSHl~CroXtCoosrr of===.Clark..:-_-.. _-.-__-.----

~

! ~:4tt O/~r!ashintton '.' , Aas ,node proof to the 'sat;Sjaction of the State Supervisor 01

• HyJrciH1iC..f; f)1·JJ~Q$]Ii".9.tQn.oj a rigM to lh~ use oj lite fcalcr$ of==:==-JDne.s.J:r.=.£ki£~.;;:.;:L::. ======...,
it . ._ .

:. ,tnoli/ory of::Lit.tl.eJlashQugalJt1.Y.~))'fortheplCrpo~esoj::-d.QmeJ::tic supplies--- -"

:

:

,

. i
1

t
t

·1.
.
i
t

CERTIFICATh OF 'VATER RIGHT
(f'x' r1cMa r«t'tdtd a.~tt orlc1c.al tnb.~mtlll Of ~~~~1T pennlU.)

(In .~~ ...Uh the 1'n'~1I.S c< ~(tr In. 1....... or ,,".~h~on for 1,.:. aDd u-. rqult.U«uI or the State
. lI1'4r, ...tt~ I:nI:ln.o« lhtt'tVndtr.~

T1lis i.f; to ccrlijy~ that~_Cit:r._oLCar::as.-__---- ._., 01-.-- ... - . c..\l~a.s.= -- __,

"t:.~~~~··'1·~~
i .:-;;'f1.-~~'t-J<.;q. ·.ft~
"J;~'!\'t':\~:;".~

r:~:~:;.:~1:~· ·;t~

A. Gumption ofthe lands i:;.~tr such right. and to w1:ich the water hereby confirmed ~ appvrlttUud,

sdltal(v btfteficiallyused for said purposes, alld sha:t tlot ex.ceed_~~...O_-==-cubic feet' per secolld.

....:..~.: .

. . ~. ..

· -

~ ~~or~F9 XK~~I~LEC.tL 6UBDn"1S10N
· a.etsoa ~.-o.hlp JtaDce

L-"(!i -t.V ni' C:tr:ms I
"

.:. I---
TAeri-gAil(J tI,e use of Ihewt;ller 0[0ruaicl Iierehy confirmed is restricted", to lite lands or plano[

.. ~ereiK de-scribctl" euept as prol'ided'in Seclion 39, Chapter 117, Session "Lotcs191'T.

fiil for ~'her. purpos~, the place where $u~ltwater is!,,,t to bCflcficial usc" is as follows:

t

i ,•.{t,_--.•.App.r.o.pria..t1.on.__.:.J>ermit No._.J._51.~_-==:; :;[ tIle Stale Supervisor of Hgdravlia, and
f . : :I :Aat said 09.111 10' tIle use of said u-aters has been p~rfcclt:a in !J«ordoNce with the lp~s of Wa$hittgfon"

. «
I

f ,.d is. nercbg cf;nfirmecI by tlte Slate Supen:isor of By'!ral!lics of W ~$hipgtOH and aderea 0/ reco~d in
!
: rol.,mt=-2:.._ . .., at i'age:=1.lk __~ on tlle~ ~llt!l::dtJy of --:=..J:.U1JL=·='===--_" 19.33-;" lJua
J
i t1( r1$At·her~bll confirmed dates front.-=-:=-.J1eJ. t~e.IAQe.r.._J:~tlt ~ ·19-3.0_1' that the amouRt of~ter10;
f . .i rAid: sitch ngltf is elltitled amI hereby cOJlfir~ned, jor tIle purpose! aforesaid, is lilt.iled 10 all omcnmf
j

f

i
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NOTICE or PErITIOB FOR CHAlOB OF
rom OF DlYERBIOI OF ![mm.

TO WHOK IT MAY COBCRPJl I

Notice 11 hereby given that ~e C1ty or C8JD8.,

Clark County, Washington, hr.! tiled a petition with the

State Supervisor or Eydraul1es, Ol)'1ap1a, Washington, tor

a permit to change the po1nt of diver,ion o! one cubic

toot ~er'8Cond or the water3 of Jone. Creek trora a ::o1nt

set out in water right pen:1t 1!57.t5 aa HIt or nt or 9J<1.

10, 1'trp. 2 R., Rg6.·4 E.W.ll., to a point 1d:th1n the,91

or aWl of Bee. 3, Twp. 2 H" Rge, .; E,I,X., such· point

being approxittately one-hal.l~ JZI.1le abGt"/j the point ot

diversion delcrlb~ 1n pem.1t, all in 'Clerk CotmtT,· "ath.

my person; firm 0:- corporaUt)n \':11018 right rtll

be injuriou31y at'1'ected by ~e gr.5Dt1ng or said pet!tlon

may file withtite SUpervisor or Hydraulic., atOlymp~.,

Ifash1nKtoz1, such obJ·ect1ons or r~pre.entat1on" in writing,

a5,he nay desiro to JDake 1r1th1n thirt,- (ro) 4'81" after the'

date ot last pub1.1catlon
"
. Irhich date 1. ,

Wltneas lIT 'hand and o:'!1clal .-enl. WI 24th day of

. AprU, 19ZZ.

.j

!

....~~...~......

L
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Th~ is 10 certifylAal 1 Mee C3:omi"ed the foregoing application ond do heriby grad lle Idru,. ";.:j
81lbject to the follcwing limitalioft8 Q"d comliJitmf••-(4.';" Yxhi·.m&«oaJli4JI,"'m 'hilA. miw : );

.' ..(

tePJIat, 'td IAdftl i_til bi tw is'MFAI' 10.' tlc4lJw it .~1ft'." &1"'» i W'n rrf I¥pb ...,&:.<--And--4a'.; ::.~.J:i

~~~1:.J~.~~J~~!Lt_t9_tl&ht. C?LQ.LJ.- .~~~~!!-._\m4.QT_c.e.r..t.1tica.te1l2l. ~or the appropr1aUo~':'~~:i;}l
J.Q}~.• Up'~. -9.1;'_.!:.l!~@..RtJ41.1J.e 1f~sh~eJ..~_~!.~_.c;>[.~~.J9P.l!~_C..~e:~~._b_urJ.butaI:7.. _ '.~c :" :~~.~

'.- .-:......;J£_..:-..,;._-.._---.._- .-...•...._..•.._._----_.. _ __._.._._ _--_.-... -------- ~

.'_._--_ ~ .•....- _- --~--~----_. __ -- ---_.. _. .._ - - __..-.- ._..---- _.__ --- -------:-

... - .._--- -----_..__._---_._---- ._-----_.-....__....._~.._-.-..._--~--------_ .. ~..

The amoun.l of wafer appropriated .thall be limited to the amount t-1hirA can be ~pplied to berufici!!l

usc a',uI tiot to ('..1"cccd_~.-:-:-:::":'"'7:"l ..O cubic /ef'lpe.r seco,,,], or its C'.qrtiralt:1l1 in case of roUllioft.

The pr;ori(V,dole 0/ this pertuit is_....S:eptember.~.~, .19~. ~ .•..•. .

.A.clrlol cOtl~tr"ction lQork shall begin Oil or before _.~ ... _Dec.emb.eLJ.n.,...19:01 _

aM3hall tllcrealter be prose~ed toltA reoMtrable diligence and be completed on or befort _

- _ ~- '" _".~~~r .l~.t, ..~~~?_. ._.__ .
-_ _~ _.u.~_ _.~.. ~~ __ ..

. -------.......-.-.-. --.~ ...

-----_._--~~------

. :

.. ~

. "<i-t I
i t

Pi
. i

~lj !
I
I

J 0 ;n,;c:

"I ~ ~;

.~ ~:a .0 J~ 0
~ t;t;

; .S ~.J
""

'J:;
.~ ~ Q
..~

l~ ~.\. ..0 :t!.t;. ··u f.~ ~

~ ~ ~

~

Oomplete application 01 the water to the proposed use thaU be made on or before..----

--';v-'e-tl-~~~~-~;-;"'ndGmi:=~~::6i'::' 0l1l"'via. W..."mglon, '''is :"2Dd ~:: .;{f-iJ
01_._·; _... .~~~~r ._.. ,1~__

\
I

~.,.,.,::.
~

:ncforC)'our(':Crtifi~te of ,,'alcrrigb.t is iS6t1£d. it. \\,iJlben~es$l\ryfor you ~ofile· with the State
Supcn'isor or UydrauliCs...acops· of cacho£. the following reports: .

1st.. Progress· i",eports (in Cn:setempt'rary Permit is issued).

2nd. ·.A1Iidavit ofpublieation ofn9ti¢eof water right application.

3ld. NoUee of be8inningofe6n'§tfuetioil;

4th•. Notioo Of~:pro8ecutionof 'Work with ·dilige:nee.'

!jthi ···Notice of co.JIlpletion Of.C9Dstraetion.
6th.. Notice of applicatioDof water to a beneficial U$~.
7th. PrOofofapproprinlioll of water.

Upon a satisfactory showing Omt· the. appropriation hns' been p<>declecl as pro"idcd 1)~" statute the
State Supervisor of HydraUlics will issue a ",ratt:r.right .ccrtificnlc.

. • .-qWin be rumlilhc41>y lhe oee.eot $tate S~.or .··U,.'lfn"llk.,.1
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.APPLICATION NO. ~126

crn OF CAllAS

..

~.- y."

".." ':;

.-~ ...-~ .

~_.. ......

;.::'..' .~ .

. ~ .--

Eramlnation made November Srd &: ·(th·, 19S0

: .~ ."

. lIr. :Cottrell' stated· that shortage w'as "xperi~ced only at extreJile loy
water. ' .

!
\
l',

~. ~

a tr1b~a:~~::~:ai·af;~:·O c.f••• for dOBle.tic use' rnm .JO~~~eek ..:~.•.lj
. . .... ':. .' '.:,:.' .~..~.?:~. '.:'.', ..~:.:.:. "; :':~"~;-.:':."!

.' November ~rd I talked tp'lfr. ·.R.· c•. SuUi';rAttorne1: ~~.:~.~~'~~._',~~.:: ;., ~ ··':i:t.,{.~:~~~:.:.:?··i
~tt~ll who.·is JDald.ng.prote~~ against the' 1.8~e ~r:~~ti~~.~:~·~~.:~~~~~:.~:·.. \i1.!:~::!
cation. Be stated 'he questioned the ·Cit,..:o!..~ right .:W··Jone8i..:.Creek}?u~1!.:,~'·::, {A'" ~
'rmggested I go over the..ground '1dtb Mr. eot:trell. ... ~.::.. ·.~:.';.?~r.: ':~;f~;~~i5;~~:·,';'~::~:~':':~t:1~;:~~<::.:.':;':?~'~~i .

.' '.. .'. .' '.' ";~ . ':." '::., . :.: :'~/~.;::~.:.'} ·:;):~~5/:~;~~:{:~;tt·::~/:~.:··~}~).
. Rovember (th I ·..ant "vor tlle;.grouDd rlth·;Ir.·. W.;·B~~,Barber;::O!:V,;~~~:<~~>·;:.;:.:-:.:·.::··t
and··BupGrintendent or Water :ror~Clt,-;~ot~·~,·~·&1aof;;1Ji;nt~uc.:~~t"iPPU:ca:::t;i~;~:;·;~~··~.

"tion ·Bo.·· 924.' Jlr~ 'Barber stated ·t!ia.·t·,:'a~:sUri:e_·1. ·~was,;,raaa.: ..i:ii?"192S:~i'jiti'J::t.id1i?t·~:~::~~!.~~~.~:.:. ,.
~ - • •• .,~. • ~".'1- ....""_'''''' ,,:-.. -...... i .......·.~!· ............._C'.~ t ...~" ... ,:.! .<o{~:f;'". ~::: :::~. t

e;rstem 1.netalledBalDe y-e~"~OI1:,~e..·Li~t~e;:1tash~"·.~o~i~t~i.~.~~~~:;r'~~~:~~~.:·\~'::'.:' }
Toirs on.hill above .Camu .and approXima~elT 11 JIdl'El8 ot :·p1ptr:':~~:'~~p'.~e~;~::~~.[··:2.: :i

. trOll resorV'o1ra to 'aI~"i8 or 10 inch "ateel·plpe·~the··~port16n~fi:o:cl':x~.:,~to···'f.:-J;.:'~~'t::·~/;::.,.:t
diversloD;or· Lit1ile Wa'shougal is ot 8 lncb' steel pl~·. :;~?e'f'~~".~":'~~~~~~'" ~;\.:~··:1
tor .the purpose ot diverting a portion ot Jone8~Creek'1Jben'.the :o.lt,...:Deeded ".~~:;'~.<>::~j'
additional water. . . .' ......::.. ;....,.. t

there 18 &pproxili&te1y6.0 0 •.f.~•. in J0n8eCreek .~.. .:. ;.::. .: jtiLr~~id.
I then went rlthllr. Cottre~·ov~r·the ground on:1f~h0':lB~ ~Ter. .~~"':'.:.:'. i.

1s a~prox1JI~tel,.15.0 c.i.a. in the L11!tle' '1faahougalat ·.the Jicrit!1.··:.:ltr•..CO:t~ ".-~- ~
has a 75.I.•W. plant on Washougal River about one-bal1' Jdle ·.below ZD011th:o~~""L1ttle:~·.· i.
',!~8.1 wh1.eh is a p'art of supplt. There: Is: approxiaate!T).2.0 ·e;·t~'tJ·~ ·io~·;·;.:~·..:··· It:
overd8.ll not utilized today. . : .. ,.:: ..• ~ ..) ~ :' ~.
. . .... ." .' :,. .,... : .y..~. ""::." <'.:" 1

lIr. Co.ttrell: has .ano.ther 2 unit. h1dro·jwmt. on lfa:s1iougal: R1,.er.:ebOTeiaouth:'·(~. t
ot L1ttl~':1'aiihougUwhich'this ·appl1c"atloD "does not attecti·;·it·dev.uopa .~.6·2::,t;~lt",\ \:. :t
Be alBOhas 4' 540' I.W. DisBel plant· at··WaShOugal. " ..... '::.., ·::~:.l:.,f :,;:' . ~

-" • • " . '. ••••. " .:•.•. .1 ., t

'.' ir. B~ber sta~that the water :supplT fro. Little ·J(8.shout&l.:·.w·: 8(f"'<:-: '..;.. :{
inad;qua.te th!sawmnerthat rigid restrictlQDs We19 nece88~ and::lt:thei:wOuld: t
ot had· tires the storagesupplt 1rO~ have been~&d~' .' f

. - -, t.

r

The City of Camas has no other l1oaneof1fiLter ·supp1:r. Apend.t'lJhould·be
lelJned :the ·applicant tor 1.00.f.s. tJUbject to existing rights.' ~ .

..4 :

0'
. . ~..... ,....

Signed. this I Ii" .. daT ot.N()~~,;c....,---...:19ro~·
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STATE OF 'VASHINGT02\,

Coti:.-n- :)'F TntmsroN.

:

nefore rour certificate'of n(e~Ti~htis: issue4it will be ncc~ss~ry for you to fill out and file v.ith'

the ·&tate nS4ra1i1io~~p~~ a copy of eudl of .the following reports:
.' '-j;."-:;,' .- ~

1st. Pi'ogrc.~r. repon.
2nd. Notice of ~'a(er tight #PJ11i~litln.

3nt. Noti~to~ con$tructiOD•

.4th. Notice ofptos:Oeutiol\'()fwcric with diJig"!l~:

St:,. ~otice~,f oompletionofeon$tt1\~tiou, ,1:

6th." XQt:i~o{aJlP1ichti~l1;or ",at-'r to .i\bo'm~fi~iitlll$~•.

1th:' . PNfOfcf'8Pljr9p4:~thm .Ctt~t~l".·.'
t;J~~\i 11 t:llli~f~~'t~Q' ~ho"'ink' thntlh~np.~~pti:\lh":nl1ri~ It''t'I' 'l)1~feetoo :l!S pr",-i.l('d l~· ;lthdut~ ih~

Ste.ie J1Ydra~licEngi'I~'T "'H' fuca wC\ter'righl e ·rfwentt'.
f U!~~ ..-fit be !·;:..."t....t b,. ,t.. om ~ :':a~' 1:'o1r.\..~!.- .:._. • - : •

This i.!t to certify thot l1Klt--e f~~l tilt: foregoUtg applictiJicm (J~cl cIo llert.b.v grtJ"t.tJ..e·~r
subject 10 the foUfJ'tOing limitations aM COfKlliio1ts. WAA ;"'(fa '"*J IiK' -11'" '.!" ito';. ,bRip, aei je.
;b'WilJ ii'''Mablv:r.=C,ite '~U.·"...ti.,••.; ..crull.!!, .'''.. i''v'', 11&11""'0 lia,_.,. ADd 1.

~.;.~~-~j.~.:t_t-.:LJ.:~~_~t.~,·._~J1Q~!~_~~J'_~,cn../).21, tor· the appropd,nUon

_8Ud_.ltD.fLoLy.a.1eJ:'lLQr....Ll!q.e_..~l;~9_t!&~_.~ ':~L~le!!_!~lLG~J..E_~_i;ctP3!.~_· - -fjil
----~-~._- ..... ~...._._...-_.- --_._~ ... __ ..-_.__ ._...-.-_..-.~---_._-----_._---------. ."- ....;

The amf)1lnt of waler opproptW1'.tl sluJl be liJlli/e.a to tlte o.m.nwtfl fchich Nfl be ""t."sied to ~eftciezl . ?~':-:1j
. - '. -., .' . '':' . . ..... ..". ' ...;.~.:.~~

t("~ and fWt to eue.ea.=-===:-:.' 2t: _.,,=,~.cubtC fe.d pusecoru.., vrits eqtlWalettt tfl:~ o!'f'otaltIJtV .;:;;.::.:..•.;

"I. "t "z_I. '1 t 1 :. .'. • ...--It ~d 'o~ ..~ :-{:/ ::.J... J.e .~f1.c)n y n-." 0 ~ pcnnit u~... .._-~.....-~~ .. '. :i

.A,-:tval constnlction fOi)rk shall"begin on or beforc--ne..ce.tbet:~'~_. ;,~~. "·~··>::,~4·
and ~'h4!1 tMreGft~r be prostetded with- reasOtl4ble diUgCfWe mul be·C-(»flpktd Ott or'before :~~!.:. '::~~
__________• De~..r_~llt,..19S~. "a:~. '. :'; f'"]

. . .' ..~~~~
COfJIpl.r.te applicalion of 1Ju: WQler to Ihe propn.-;ccl use ~hu1l be mcuI~ on Of" br./orc :__. ~ ·,.~'~~;l

--::ZTK~~S my hall" th~,__~~~=:_=:~:55~~2!r'.-JS;~ u, •• '··Z~j
_,.=...~""b."' ...."_..,__....,. .' _.._~Q~~~~i>L~

.0 . j ~ .~ <g.~:' -! r. ~ fiii, ....;
.;t;;; Jg ..,il!l tI."l I ~ ] ~; illl I J
'~_~~i 'I i.. ~J !I d~ i ~ j ~ ·~.·I! ·11'1..' '·:1

.... JIoIIi( '5 ""0 OJ, ~ .•~ CH \f ..~.~
.s.~ ~ C) C) .:;~ l: !! .-. ,
~: P-c .1.! ~! \.:, ;! it ~ ~ ':1 1
~ i ,. Cia til • : • ~ ~ ~ l' ~ '.' .:( i
~ ~ I ~•.. ~.'C)' . 3;: ." I ,5 ~ ~ ~. ~~_.. i. 1

....... c: ._. f·.· -.' Q !o "~'" r.!~.. ~ I -< ~ , ,~ I ~ t: t:,: f t ..'i

"

-__ Ii .=, .." 0 t" '.
C · e ::-t ~;:> -..;'::,',: ·u

I . ~ ~ i ~.

~...
• f
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eln OF CAlUB

APPLIC~!()N 110. 924

Examina.tion aade HOTembor " 19S0

.. .
\th18 application'18 in reference to a.pplieatioli No. lSl26...

,. . ~

~ "·;·i .

.;~,~1'
.. • .' l-

. . .::~

."t ;..

".::: /i
~~. . .' .~ ~

this application 115 tor 2.•S ·C.~•• II ~L1ttle:.~:~:trlbtt.- :··'::~.:··.~i:~;.\~
'tar1 to " ..bong&! RiTer tor doaest1e and Jimn1e1~. wPPJ.y.. . ,.... .: .. ':; :~..:.: .'; .. :.~:J

Mr. 8ugg etat8d he 'did bOt question in bi~··~'ti1e,.,i~giU·~t:~~i\~~·<·..';:t:L~ij .':
We application. I. .:'. "..•.. :::.:.'~,,;.~':'~~'" .-'~ ::: ~ ..~<~\~. : .'.:

I WeDt OTer the ground with 1Ir~ ·w. B. B~er~ Ci.t1·:~~·"~~d\~:::~::)[·S~~~;~;~·: :.<
inteDdent· of City 'Kater and found the tollow1Jig. .' :.::::;': ·.~,,,,··:···.·X~;{~:~~~~ J .::.

. ~ . . ~ ':'.: > '.:~~~ .:.~,:.:.7.:.:.. ':)~',:.:' ..!.\:.-;.:~!11
1'h1e ·8T111teii was. installed'111 1923· after .&. 1I'tI.......w:;had·Jjm~Ju.d.~¢·.:·.:;~: .. ":-;,,,,' : ..::.,....;..J

11.... .. .. _-..." ...f1 ...... '. . .......... ~7. .~._". ~... ... ...'\, , .. 1:-.:;.. .:r ~ f"1,.\ ..,

.part ot 1fhiCh ·1ncl1!ded· a' BUrT.,. tor 'pipel111e·· extebi:te4:~to::l~.~.~~;.:~:.:~..:~~,::·:':":<:' vG~J . . .... '
'!'be iMin 18 or'10· steel 'pipe '£rOII ihe~ tWo reaerVo1rs on a':ii1nlFAboUt~ ...;~:§t~;~~t.~::::.:~~~~

.. . . .... .. ..1~ ......... -, ...: .1':..... •it~.~"·..,· ·i:f •.,~. \~/' . \:..,,1

JI11e above town o'r 0411&8 a. distance· otabOut· 9 id1~8 ~.~ '~:'''~.~Er:~;· .:'::;::) :.P~:;..:~r.;.~~~';'·rf.?J : .....
approxiaatel7 2 mile" of 8t; pipe to point or ·d!Teralon.·. .;1h~e- ;~".epprox-'" ~'.: .:.... {::<1
1aa~ 2.Sc.C.s. now 1'UJ1Jl1ng in pipe line aDd ·~teli:'.l.S "0.(•.6 •.':' ;~.::\.'>.}~~~

"...... .L • ...'.L.~ . '. • ..' • . • .~ S1 .
'go~ pas" .un-cu... . . .. .'.•:...~..~ -:::':-::-: .

. .....::: .>. :.:..;'.. :~'::?J1
Mr. ·Barber stated that tbGT. were taking all or the water'. up to the .?:~

recent rains. about '" week ago and·was not.tilling the pipo'and the·Cit,..· ,.,.' .. '~'~{
or Caaae. was undei' a dangerous water .shortage. . ."J

...•···,/~r.
~ ..... :....

. ~. '~ii'::

.~( :···ir~

..' : :;.:J
.' .

'\
i

.. f

Signed this '0 day ot. -nnl........_._· 19S0•

'"'r:K·
.~.~ .

t
,!

~~ ..
R~)

,'L .,t--.

.";
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CmrITlC \"B fu::coRD No..-1 PACE N,,__._6.~-=A...--

STATE Of" \\~ASHIl-'CroNt Cot."lfTY OF .••_C~e.rk~_.__. _

r, Certificate of Cround Water Right
.!ssued ir\~ ,qth the ~,...doos 0{ a_pta- KJ. La,... ofw~ tor lHS. and the rukI .:~ rqubtioas of

~s~~&pu"isor" of ftT'ChWia~. .

TU~ IS TO C£Jmn. Th«1.

,
i

,
t:
}.:
,,~

·f
- {-

oj.. _ ...-...... ._. --_.C!:llaS,.. .Jissl--!:l&tCD-- __ . .__ .._, haS 1'llGde proof i
to t~ ..· $CtLt/action oJ thc- Stat-e Supert'isor oJ Hydroulia of Washingtoo

l
of a '-:9ht to the use oJ the f

ground waters of a.. l;el:'"

located within

;'c::' :;enr.-;

undeT Ground Water Permit No. 2 issued by th~ State Supen,isor oj Hydrall!kir, and that I4id

right 10 ,h(,l..se of said ground waten has been VN"lected in 4CC01"dance tdth the laws oj WC$hingtc,~

mul is herebyconfirtted b!,. the State S~pert.'i3OT oj Hydraulics of Wc..~ngt~ \md-entend of~
~

. i
, .;. f:..

it. lrolume _~ . at page . 85-11.. : that the quantity of ground water to which ,tlCCh rig1d:is en- :; .. ' _: .. ~.

tit~ a~d !&~byrof'.Ji""m~ Jor the purposes aforesaid, is :imited to an amount 'aCtU!lUy ben~·· ..;!
...=
.",-

t.-
- i: .
;.

1­r

A d~prion. of lh-e lands under such right to which the ground water here~ (thlfinr.ed is- ap­

purtenant. alld·the pioC'e wlteresuc!t tcC(ter is put to. beneficial use, is·os follows:
f·.
I

The. rightt!'· i11e~oJ tilegtOttnd tcatern/crresaidherd)yeo.uflrmed .~. '~$tricted to·the. 14tid.~ or

pk~e ofU$~ heTc'n.d('scri~d.e.I..~p::O$ pr-ol'idedinfeetions 6 tlrd.i. C/IQpter.1~2.LntC's·oJI929.

(j

·1 .WITNESS die $~l and S:~tun~ol~h-e Stqte 3upt"n:i$or ·4·11ydTttulic-s aJJind this

. 19 ... :-

,,- ... :,
-... .....~.- ... day·

1. !

.j

J,



C-22

~f*•

....
S. F. So.,~....~. !l:!3S. ,.-. --..

STAl"E OF WASHIHGTOH

DEPARTMENT OF CONSERVAT!ON AND DEVELOPMENT

DIVISION OF HYDRAULICS

Permit to Appropriate Public Ground Waters
of the State of Washingtoll

Book No _1 ~ of Ground Water Permits, on page ~ ..2 _ under Application No :.4. _

- .. -_ _ ~ _ 2:-be._Clt;y._o.r~...csuna.s _ _., ~ __ _..__ _

of .._.__ _ _.: _.._ ..__ _ "_''''' _C1..t.y:...Hall
t
._.C.am.a..s.._Wa.sh1ns;.t.o.n __ _ _., _

is hereby granted a pennit to appropriate tli~ :follo.wi~g de~cribed public ground waters of the State of
. .

Washington. subject tv existing rights, and to the limitation~: and provisions set tout herein.

Priority date of this pennit is __ __.T.uly_:.2.l.4'....i~t4.5..__·.._ _~.. _._.::..._._ _, .._ .. _. _

Source of the proposed gl'Ound water appropr~e.tfon is ._...a _Ji0.11_ __ : __.. ' ~._ _--_.

\\1thin _.._.~ __ _ ' _ .area, --:- ..~....... . __ __..:._..__ _;..;._..su~.'fea

_.__:- _._ _ _ _ ,Zone.. Name or number of works is..-=-_ _ ~......... . - __._--
.. '

Quantit)· of water appropriated· shall be .limited·.,to the amount. which can .be. beneficiAlly applied'

and not to excced.._...l200 gallons ~r minute; .110 : acre;feet ~r year, .to ~

used for the following purposes: :J!:Uni.cipal...8UPp.ly.._ ..:_ , _. ..__.__..__--

. ;

1·

"as more definit~ly set out below.

. Location of the' well. !unnel, or infihnltion trench is ...Horth... 1.~.51_'.....Eas.t_4.80_...ree..t....8Dd

_--S.o.uth...B~_46~_..EA.~. t ..."ll2...ros t . r~.om....tb~ ....H9J:~~r!."..8_~.....¢9.!~~.r_. ...P.f .:Jll9~};.j.__9r_~_,
-~, Oak' Parle Addition to the city of Camas., . .
being ~thin ...-....~HYi-..t_c~-.sJ1}.. ~~~$e.c..;..J2.f~~:wpA-...l_!1~ .•.u.Rgo.•.:_3.~E. ..J(..•lf.~..... u •••~- '

coiJr.ty of._ _: ..c.lark._._ "_ _ .

,usc, or .u~es (0 whic.h water is 10 be applied:

Jt'or mUnicipal $upply: .......~20Q . . ga])ons per' minule; .... _....

10 supply....__..:...... '..

.LEGAL' DESCRIPTION OF PROPERTY ONWHJCH WATER IS rOBE USED

Cl·ty ·0£ Ctur18.8'J: Clark CO'mty, W~shlngtoti

For inig.aUon:

{'~i":Jor 'A:he irrlriation of... ...:..

For miscellaneousus.e:\: , .
-.•~-

'····:~'for.....:. ...._.. :' .... .. .. ...

.acres.

. '" gallons per minute;

.gallons perminule; .

._ ..acre-feet per year,

. ... acre.feet·per year,

IJ ..
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'TPS"W •

~~} '[:f.~t

Dl."SCRIPTION OF WORKS FROM WHICH WATER rs TO BE WITHDRAW,.. >:3~--
Th "11 'lIb Dr.tlled d h: ... d' . f 14 1 h d d lh f O~ . i .it,,~~je \II ~ w ~ e_ .__ '__~'''''_'d_an ave a lameter 0 ._. . '" __...ile eSt an ep 0 ~ ....._I1_V'_,_._---J.eE. • . -'~41~'-

~smption of 1~:~~~I:lttalion ttmCh:\:}iiJ:
····~~1·~

. .. (Ple.-ue read· carefully p~vlsions. bclow) ~ .... :,: ~:"'. ,'.,. ',:~~~'~1 . ,
." " •• ~. : • • -~.- ~ 4

4

•••• I. ',. _. .~ ••• <~ :- .. '. ..... ..:~.: ~::-~1¥{11

Particular specifications requiC'ed b)~ the Supervisor .of, Hydraulics '·for'the f>U1pos.e'of preve~~~gA.'G
- '. .' . . ~ '. . .." . . . '.• : .·~·~5~ .~....~".{"~

waste of public ·waters: .. ': .:: ~,?\t::%jF:~:·-; .

. : .. .... , ~.~., ····~'~(;~~i~~
, : .:'... .'. ." . . . . . , ,.' . 9 ' . . , " . : .:.. .J-':~: "}'~li~i:~~
Construchon ;work sball i>eg1D on ()r berore ",-,.,~1M:s:._l •.-.,.:j,.~_._~.-;- .• ":'::'" ,'" -:: -~:;'-~,"';ii:'kl

-:nd.~~~~_::':fl;r:_:~=~:.Wi:~·~=:.:::t;:_:·_=~::_~~~~~o~~3~~.;
and coit~1'i~t~a.ppiicati()ri of w~i~r t9 proposed u"" shall,be mad~ on orbefore.-..~_,:-._",._,:~.:i::-fri:~t~ j!
-- :.:.:.:::_;: ....:..~~ :',"._:~~...~~~_:_.~~t;~~~_i.~.l,~.47: ..;._.._._-~-~~: ',:~--:~~~~$~IJJ~

Gi~en u~der my !'and ~~d the se.itJf thj~ om~ .~l O;~~ia, Wak);ingt6~.tbl;,~Ji.Q];h',- ':'1,!3Ifh~~~
. S'eptember 19 45 ,i. .........:;~:~:-.~-:,~.. ~~'

......_........ .. d ~..... • '" .. • ~ •

",. ......

1

. ,
\

Q.. '~'..--.~: .
'-"
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.. -- .. -- .... .._......

• -+ ..........

~mnurm iYATKR

... FPLICA710,'; flO. 4

·1... C1.ty of C6JI1G.8.

,,'l

"

. ~

j
....~

The app111}litlon or the Clt:1 of Canula .for tI1G appro­
priAtion of 12<.'0 gtillons per t!11nute r~o:n ground
water thrOU~,h.1l w$ll, whltil;l .-111 be dealgn!lte4 Wt\l~
~o. ~, ~Qn approved.tor ~·~r.mlt·on'Septe~ber6~

On September 21 the unaorsigne'd 't1.s1tod tho local1tY',
accompanle<! by 141'. Arthur }!. P1por, Ground Water
Gt:101og1Bt~

Tho,tlty has e. gravity lta.ter ~upply anti an additional
wator supply from two .~118. The 8upply rro~ both
or which 80urC13S· does not, tu~nl!Jh surrlo1~nt water
for tho town durln~,,~'thft ~l'y ~onth,. . It \'S!18 ~here fot'G
:fou~rl ..~~~ th(J Cityofflcl111e tbAt' additional nt~r bud
to be obte-ln6d in orde~ to meet its requtremsnta. Por
tha.t. relJ.son th~y planned Q thlr1 well toa.ugment the
ttntnr ~upply dur1ne critical perlcds.

. . -

J\ldgln~: fro:n. ,the wells now in· use, the ~l!noW1t 0:' l1atcr
applle\i fa:' 11'111· bo av9.11l:\ble and 1'111 bo put to an
1;npor.tar.t bonetlclr,.l c.se·. .

r~r~1t ,h~~ been approved •

..-

. i

SInned this ·2,5th day or
~eptembQr, 1945;

.. ®.,
,. "~.:".'

, -}- ".

L'
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: :--~ .. :.' .: ..... ~

withiD· :.,;....:....... ~..::~~.. .-;.:~_....:.....
. :.;. ' ..~"

.':> Y~~~:.·.: .:;."

'.
}
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i

\
'.:..

L

J

- ~.. ":'.

•

.'and rWon for tbJn&mment·

naw

----1.UediatL..toeove""n".·......,. _

Date of test _--J.ithO 20. 1-91$9
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,,
Perforated easing or screens: .'

.' j
~~'1'I 'f

. "81'10 S.~. Sjtnttet Lane, Portlan~, .Ore.

·~ ..tt·;:. >. '. ,~.

I.

:

:.........:..·.~:......:..~.;.:.:;.';:.f:.:.~..~.·-..'r..,f,::r..·'·~:~! ~
~: - :;..: .·ft(:i· :·:·~r

'J' "
. j

I .

0"
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• t .
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~

t
f

1
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~

I
{

f
!
I
-t

I
J
t
~
i
j
I
~

j
L

( \
..

Industrlal_ ~_._ ..... __.. . . ."_.~_,,_~__.__

RECOMMENDATIONS

Area.. ....._._ ... _ ._.__ Sub-area._..~_.__ ---_ .._-

'f

....~ ......J .....
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C),

.The -right fa use 'oJ tDaterafort.Jaid h;eby confirmed is rutricte.d to the landl-- OT place ojmelt~n
ck:~Wd,_except _M protJided in RCW 9O.~~.38!J, 90.03.390 and 90.44.020.

Thb certin~:,!~ ,or -ground water right 'IS ~peeifica 111,subject to rdinquisbntcDl for nonuse of water
as ,rovided'faRClV- to~14.18G~

WiTNESS the ·,eal ondrignatur~of the Auinant D::~"'lor'-Divuionof Water-Manageme:nt,Depart-

- f lV ' , -, -, _.17tl ,"~r --. 19"-i'J1eJ1t 0 ",_oter- RC,ouTccr,o1Jjxed. thu.:.. •.__"yo/...__ .-__._" ~ _ ... . __ --"0" ....-_'_. . .. . ~ .
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o
.. F.lf.. tJ:U.=OS , n.

$TATE OF·WAsHINGTON' .

··DEPARTMENr-:o,: .WAm··~RESOuRCES·
. . ~DMSioN ~"wAm'~MANAGiMENt

. '.~ ;. .

. . ~ . • = ." ••, 4'

• ~ <...' •••

permit to App~ria~. ~bij~ ....GrOun~ 'Waters
of ·.#te··staf-e "of WaShington

Use, or uses to which water is to be applied:

For municipalsupply~_._.. _ .._.....~.~_._ ..__... gallons p.!r minute; __..!!!~ acre-reetpcr.year;

. to supply _~lc~i ~J7._!o~ .!.~~ted_~_lat~~..!.JIJOOb.l...!9.;...;1.;...;O ,

For irngation: ..__..__._.__...__.._ .. _ gallons. per minute; •.

for the irrigation of :.. .... acres.

___ acre-feet per year.

For miscellaneous uses: __..__.. .__.. __ gallons per minute; ,

for _.__. _. ._.-.~. ._. ... __..__

_ acre-feet per year,..

LEGAL DESCRIPTIO~ OF PROPERTY ON WHICH ~ATERIS TO BE' USED

City of ca.as

'...~.... ..
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o
DESCRIPTION OF WORKS FROM WHICH WATER IS 10 BE WITHDRAWN

The well will be .;!1r1.llA4._ and have a. d$ametero! _J__. _ inches.~d depth of __.K.:-_

.. (DIC OC'.drlUH, .•:.:' . ...." . . ;. :~::. '.;. : ~.~ .

......Description of tunnel or infiltration trench:

.... -: : ..

~ .. ;~•• ~~:";. ~ .....p

. ". .: . . . .f.. /:~<~'.C(~.3i~t~~ii~
Pluie rita cardullr provislODi beloW).': .'. . ~ . .~ #. ;~'... : .' .: ;:::·..~~.rt.~t~~gr.~,

. . '.,: '. '. '.' •...• ~".::' .' ... ~ ~." .(.~5.: :.,': :.f..;>·,,:· :··~L:'-;'.~~"?~~

P~icu1ar specifications l:e<iuired 'b)- the Department''of'Wat~r:·R~O\1i~t.f6i.~~~~~~i;i:~f~1-=f~
~. ~... ~ . -r<: ...> ::.~ :..~: ~..... :':~~;i:~ :5= ':~\(:t~.~::!~~~::;~t~~~t;\~~ .

ven:mg waste of public waters: . . , ... :.. ".:~;' .. '..·.. I· ••~ '," •.••.ti-.,,, :;"" "'.; ~;. ·1t;~~1;~i~~./;.\ .~i.:·~~..~1&.'~

":r......... a ii!leiooD~ ;,;,,,,i~. t.o :sUdito<:8;,:ia~ :4.~~@#-:I:n.f~&!~iili~
~ Vatft' ~taa·B~ 4072;'A m~CeoDc:iirmlt~~~JI&·t·er;.!~~ft(~1t'f~~ i~~
932$'. for ~-aallono per Jll1nuta ·and 1J2G ..,.....i ..t .Per)-iii.iliei~~;[~ .1liI

~
&VIl ordberted frocaall .om:~.mt ~'~""dJOO ~l'~i~;t~ff;,tf;;" .'

trI '..• • - .. "...:- :.-:: ",,-:;.•• ,+. ".~ _•• t·; .~.. ;: _: !~: '- ..~:.~.,~:;.;.~"'~:~;'~ ~ .
4 VA '. ~ .,"":.::' "~·:~~~:~::ll~~·J;~.·: .:;··"tl!I.~I,,:~;!r;'\f··";,: ..~:"}t~~

.j~~\~. "".. .:~:~;,:::~.::;:::.,~~l:,~;.\~::;~~,r~~~fjyt~;~~
. Construction work shan begin on or before ..Started ~'. .: > •• : •. '. ~ :••••~. ~ :: .:: .~.::. :. ~~",/: ..···,;:~~e:~:f .J.

". . ."..<.;: .......'r ': ~;::.; '.~' .::~::.1~ t: ..';' ::f..~~~ ';::'~.:~~~~~1i
and shall thereaCtcr be'pro~uted v.ith reasonable diligence and co.mpleted.on.·or.:1:iefore"';:·· .' - .t. '. :., '~~'.fE-:\'t

_ ., ---•..-----.-..---.•••-. .. S~~t~.l;<~~~~;.j,: .:~.; ;.~..:·;';;;:~~~:~;;~~I
and comple.\(' application o( water to proposed use shall be mad~. d!t. o~. ~f~re:., :~ .~.; ·.:....>~-:f;t~~'f

. . ~.\. ;.... ...~ ' :.:-..,..:.<~~ ;r~~ ..
._- ~ __ .. Su.tember·l. 1970" . . . '. "~"<' :~:.; ...~~~

.. ~. .:....~. ~. -:.' ~ :: -.-' •=..t:::/~~;·-it~.it~t~.~t~~~
.. ".. '.' .. ;. . . ... \1.;··:··.~~:.::r~~··f34

. .... .:...:-: ~ ':'., .':. ~ .;:.~(: ,:;~:;;..~~..~;:~~:~~1f1~~
Given under m,. hand and the seal of.this office at Olympia,Washiilgton, thiS: 21,~ '.' day:of;:\~~~L:r:·

.~\is-i.-._~._ ..... __....__• IHL "" .:, :;<·.'tf.?~::~1

~~iI?~.. .:~>:~,
- Airilt4J1t Df1'~ctOT .•'~ ......'....... . ».:.::F;

Dlridcm of Water N4ncQ~t . .~.\~:·:0·
D~patCm'ent of Water 'RelOUf'«' ......;

'".. ::~ .
. ... ~/.-: .. ::

-{i~~~~~:~... ,
. .~....
.. ' .:~~ ~

n
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,
.-;

Started making vater ·at·35 feet~+-__-4 _

. i
.'. ,JO ~'.

~. : ~ .;.

. 45

/

Large{ii;;verc.-_i.1-}~,,",~.i"s:-·i-~"'--4-f.:--...",-....-_.-_-
/ 100 e 21. 24'.

------I--'----,--~-:-~~:---~~..;..(f--:'...4-+-::::3-=3.-;.-
Xed. slz~ gravel. fairly loose 2

.....:.:;;:.;:.~::;,=.;=.::fI....J:l.::.=.::...':::..r...-=..::::::.==.L~~=--_iI-------+-- •

-M":"'e~d~S~i-%'"":1e~(-x-r-a-v-e~1------.........---t--3:':3:rl:--;;3:::S- -

-!-ar.&.~ to fine)v:ravel. some red 2rllv el
'35

Perforations: Yeor eI N~ 0
1)rpe of pafontor \I:M'd__. __ ._~.. . •. _ "._ -- ._
StZX 6f pcrloratSons _._..J1B~.__ In. by .1~l/JL~. tn.

_40.8.._ pmontJotv front A!I.~.6.'~-. ft. to _65. __... it:
. ._._~ fJ'OOI _..:.__. It. to .• It.

_ __ ~Uottl from .__ • _. It. to '.. .-:-_ ft.

(6) CONSTRUCTION DETAILS:
~ installed: _ .~ _- t>bim. (com. . . _ .It. to ...•.. n.
~ 0 _- DUm. from _._ •• fl.~ . __ It.
W~.a ._." DI-. from .. _•. __ n. \0 _._ •. _·n.

j
+

f
i

~ ..
t· :
f

1,-_68

--.- ._- --
£o~l-:on '. f)8~61t 69'

sand 59 1 6" 71

_vi~~ concrete 71

.•. __ . --

Xed. to fine &t:;lVe!. clean some

. ~ ...... _-~•.. -----~

Serems.: YH. 0 ~13
)taauf~N .• • ~_ ._.... _. ._.•.

'1'>'Pt-.. -----.---- -.-".- Mood N.' .__•.
Dlam. _ Slot atz:,r .._ lrom "_".'''' It. to _ ..•-_ ft.
0UrD ._ _ Slot AU from ~_._ .... It. to •. n.

Gnvel packed: Yu a No cr· Stu of V'.ve): _.__ ..._ _ ..

Gcndp~ 'otn-=-'...::=:..::..~=-=-'7-tLto -- ...---- ~.. ~.

sttrU.ce seal: Ytc:J No ~ Co nat dt'plh' __ 2.7_ ... ,,~_. n.
Matcrl.aJ~ tr. .eal.•Conere.te. grou t_ ..._. _.......
md an1 wala C'On~ lUl~ble "11th" Yes 0 No W
Tjpe of ...tfl',__.•..._ ...•.•.. .:.~ ~tt: of .u.I.-....__. ".,._ . _...
)(dllod of.-J1nl mala ott... gravi.ty .. _' •..._..~

(7) PUMP: .ManUfrtC~·. Hfui61~~hnson._......•... "75" .....
T»:>t ••_." ....._ - .• "._. _.- •.. _... HP........::..:::=

(8) WATER LEVELS~ ~"'~'1::..:rr~~t' 38 ~.tt.
Statle 1.-ffl _._ ••.•.36 _11. below top o'-"eU D.tt'~ .7-25~fJb..
Arlt:dan prwwrt. .__ . .. .1tl4. per 1q\U" Inth o.(t'. •

Al1t:aJan "Itu tt controlled b, , __, _ __ .
. fCap. vllve. dc.'

".

...
iJ. '
j

~
~

A

~.

~
I'

This wt'11 was drill«l under my jurisdlcthm al'ld this~ Is
tr'IC to lM best o( my knowledge and belief.,--..,-.----.. - ---

---- -..._----
~ dllatttrne taken·" Ht'O when pump 1Um~ utrl (..ain- lenl

~red.tromwd1 t.op ~w.tf1' 1t'V~' • . O.J. NORRIS - VATER WELL DRILLIl(G
1'trM 'Wat", ~t I TIme Wll~ Ln ' I ThllC' Witl", Leccl l't'J.ME....._.... - ..- .....•...- ....•-.-•.-----.-----...- ........ _._-._.._._ _..__..-+ .. '" ! _:_ ~ _ ~ 4,.11~:rtn5~~lpO.r#Aue CType or print)

Addt"eSS...yancou'V:~_.Va·8b' ngt,on-__.~_._---

:·~··~~~~~··:=~::·2::~:i:'::.: :: :~.' ..,.:::::~::: :::::::::.::::: (Sl,nedJ.._.QL-i~·..-71..~./ll;..~ _ .._._ ,.-_,
BalJtr tert__ a1Jadn. W;th....... .._ ~n. dfaWdown .ner bn. . (Welllh1Uer) t

AntItaa !ow ..._. .p.m. 0.1•.__.__. . . 22) 2 4069 . s t 9 68 .' j
TtlDpeTJ;t\J..R of _m-_.5.3.~.ViM II eMmkll1 a.nalTIU 1nal:X! Ye-)() No a UC"en.Se No_.._ ._.__••..•_.:.._ D.te.•_ ..!.~.._.~ _ . 18__• :1

See attached co~prt ' ..,JJ, " fOSE ADDtt'10NAL SRU:rS IF N~ARY)
1.J'.N••Tm-(~.2-ee) c". /' ~ 'S

. .

L
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.1.UO ''' __ ' ..-acre-feet.per reer,lUbjf:Ct to aistJDg

_.Ji5C.(L. '- .as ol_ .._ ,_.-.IIL,,;i9~.z..J.A.O_

RepoI!tOf Examination 011 Grocd Water-. - . ..~

water rlghta.-. (l acre-foot 325.850 gallons.)

~mdate K:r.'dll2. t.9H . Da_.teol.-am - KU 28. 19§§__ AppU. No ,.. 9326

A.dcfraL_'16 S.t. 4th...AQ., _CaMe. Wub. 9860iName

Approved for_ ..... 122.... _.. _.... ,_ ._g.p.rn. "'_

11le follO\l1Dg vater rights uc ~ppurtenanc to this 13Dd:

U.e of the vatet.tobeamoprlate:d ~er thit appli"tf.oa rill be for .. pubUc,vateT
.5"PP_1y• Seate Board ofHealtbrales require every owner of 8 public vater .supply to obtain
vritt.en" #pprov.l··from the State Dtrec;tor of Hc:alth .. ,p,t;:iQr to anynetoF construction !Jr :lItera­
t10as of apuh,llc;va.ur.uppl.y. The applicant .1s advised to· Contact tI1eW..bb18tqoSta.t~
Do!p4CtDent of He,lth, 304 Pubt1cHealth Building, Olympia. with regst'd to the. nee<l [or·
e<mpli~•.

~;;!f~~.l tgpp't,x. .._..__._ .. __ .~ .. ._.....' . _

JtECOMM:ENDATIONS

Area._..... ... '_. Suh-area.--... __.._.. -_ ~Zooe'Ul~ _

Iriigatloo-~: PresenL._ .._._~ ~_ ... _ . FeufbJe.._.

It 1s noted that the vell site lind vatU' trmndas'lon facilities therefra.t are not located
upon the_ ~~ ~ by -the appllcmt. Applicant 1s, .cc:or~i.xtgly, acrn:..ed ,d:at -the 18au-

.. aace of perndt by th1. d~rt:Dent far appropriatiOn of 'the V&ter.s in qu~tlOil does 'not
couvey • right of aece•• to. or other right to use, land 'Which the app11~,t does not
legally' posses.. Obtala:Detlt of Stich right is , private matter' t>etvee:n applicant and owner
of that land.

Progressof~...__....§_~.K~~._~ .._. _.__~__
QuantitY . - -'-. . . . _ _ -

__fi_.J1 L-._ 700. .' . _ . _~ .~. _ _
~ .a.ua- -- •.•.__....._. ~:' ._•.. _. '" ......, _ ••----I-p.m. __..._. _ .. .__.~~~per year

Lot 9, Pl:tt of Orchard Booe vlthln City of Camu &. ro8d right of \1ay abutting thereto to· the east
~ sulJ. ... . Sec.. __l.~_ ..._ Twp-l.li.-._ Hie :) ~. County_Cl.J:rk__----:---.

..,.
~

.'

.~

O-·:.::.~·
_.

.~

4:~

n;
..• •

1.0 c"f.s.
2.Se.·f~s~
1200 g.p.m.
132Sg.. p.lll.-
lSOO_g.p.Dl.

(over)
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, .
• .. .~. 4 4 .,~ oil .4 4~ 4

. !. .:..':a.e tot~'~~.Dei:k~:~ .. q~1i>8 .~,. '~'J4S saU-per eaptta· per day
'f~" '~f••11 ~pat~&~:fot'::~;..tflMted PQpaiatlCft of MOO~;~191V. orapproxblatelY..-3300.
. :... ·....fMt·.pU·)'MT.· .. .. . .

...: ·f.:•. · ."-; '.' .If:if.:" ->~.~' '. ':';": ":. ....... .~ ~ ;;.......:. .' :...
..f·~· '.- ~ .:~ qumtlty ~DCfed UJ)(Ier thla applleatl91) is 700 ·1.l~oQ8 per -.tau t« .puutpi:as

~ ~17, or 1120 acre-feet per ye~•

.~ pendt ~·~~.ued v'lll urry··~th~ foil~tD8 pr~.~;..\~;~~ .. II .~l~taq.
aupply'tO SurUce .Water Ctttificates 711 -nc:t 712•.Grouod tlater.Certlfieat~5 a5-A and
4072.~·aad 'cOaCUttent ~ound llat« Appllc:.tl~Q 9:!2S. for 700 ..pU0'4s·· '.: per e1.aute and
1120,acre-feet Per :reart the tot.l· q~Dtity. w1. tbdrnn or d1~rte frOGs all .?UOes/1a
DOt to ex¢~ ·J300acre-teet pet year.It· .

S1ped .t. Olympl., Washington
.t:hl.s. ~;- . ~ dq of June, 1968

\
J

.....

.,,--;

o ./!'1'...
~_4.'-J

:~~.~., .. :.~' -. -:-

a; :

.'- ... ~ ......
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I

J The:· right to use oj tC\1tn- olOTaaid hereby confirmroi! Te$trictt!dtfl the land! or pl4« o[ U3~ hnrin

cuscribtcl. t.r«pt OJ providH !rt HeW 9O.OJ.J80. 90;03.390 and ,,90.44.020.

1'1ds eertificat~ 0( PoUDd. water right b specific-al:y ~ubjrt~ to r.elinquishmcatJor DO:lltIXO( water

a provided in RCW'CUo'80. .

VIlTN'ESS the $eclClnd signatlU'~ol the Auirtclnt Director:- Dit:'isionoj Weiter Managtmmt. Depctrt-
. ~-,~_. . . ~.-.- - -

',' \V R' ~.;...,..., thO 17ft ~- 1 Ir' ' . J~'mC'ltt OJ .at~r aources. 0»_...... lS_. __~. uuy 0 .. _ .' ._.- _'.•.. _~_ .. ......;..., g__ . i
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;---.<.-.-:')..
7.~

___. . ~·=___..mr ~CAIf.U __

for iniga~: 7-:--_.. ~ _.---- -- -- gallons per minute: -------

for the~ or naes.

Foe misceI1ane?us uses: __." . _ . ._. _. gallons per minute: ~ acre-feet per yeer.-
..

lor ..._... _ ....._... ... ......_--... _-__ ~._ .. _-.,. .. ~~ .... __ ~ ... ...-: <II.

LEGAL DESCRIPTION OF PROPERTY ON WHICH WATER IS TO BE USED

City of Ca~
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D~" OF WORKS' FROM, wmCli WATERJSTO BE wmIDRAwN

..-.. :=--: ..

~on of tUJUle1 or infiltration trench:

.~. ..

:~r::~~fr~f:;j
",:' ~::;'" .,:,~:,

:. ~.

~ ...-
• .~ -' • ...: =:-.:

: a:..~ ~.. ..
••• ,\i.t .

r ~••':: •

."
}

... ~ J ~ •• + •

.~.- .- ~ .:.~~. ~~'::.- ....

. ~...dQftfulln'''_~I - . . '~.. -~~~~S~i:i ~~;';:~;i)
Particular specifications'required by, the Department, of Water",ResOurce$ for ~_:~"~,'~J~-::~:t:~

• • •• - or ... • ,-.... ..... .-<t ·_!~.r;""1'..)!'·'"\-o~"'''''\.···}(~~'"·''''1

vatting-~ of public waters:' 1)'1!le 1GIt.il.:"~"~.eo -.. ~, ~:·~1~:l~i.:;:·~~·~ri~;;:::~~f
at~~ ....Cr0uD4 Vater Jul.letllllo. l'.hall be~r~.ci',rlor,·.to~I.~~Of~,:f~i:~:·:~~;·;{.~~,·:~:~Z~~
OtrUUeat.. of ·ll.tet'U&ht~ 2)IuMd ••• nppl....ui· .."l,..'to..~.;:~~te.:r~~.~"'iiC~:i,:~l\:::~:
CertJ.f£eat.. 711 ... 712. .eco-a Water CerUf1eat.. U-......·4072:':4: ~JiOi~:ia:x.~:tt",*.~;{'4hr:~t~
Gl'ocID4.... VUe'r. ~1.1eeU0Cl.1·26. for 1500···aallou per':aiDlrte'.d4 2~..·~fMt'.~~.~·~~~?~;}:r~,:
the t:t:'tal quaaUty v1t:bcir or cliYU"ted fCOll .11 aourcH 1s DOt ~t'exCee4'~:<:'f"'~~::::<'~:'~'F~:/~}'~
een-fut per yeu., . .i\;'';~ . . ." ,.. ::-: _'~~./::~:.~~~i~~t::~~~.:~

flt'·l 'L '-\0b ~;: :' ''''',: ',- .,: :,:-';~f
~~J ' '7.·.l:~: :

Construction work shall I>egin' on o~ before. ,july'I, 1969' .. ,~.. '>.'

and shall thereaf~ 1?e prosecuted with reasonable diligence and completed on or befOl'e... .:.; •>~t·~
,I

.~~~

.Ju1)· ,1. 1970 '~~" '.------'--------------- '..~:~.~~<: ..
and complete application of water to proposed ~ ~l be made On or oe{C"re __. _

.July l.!-.~,:...:1:.:.'.:.:.:71=__ _

Gh'~n under my hand and the seal of this office at OI)'1tlpia. Washington, th!·s' , 20th

__._ Jue__ ---t 19.!!-
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.~~ will be operated-. _~~tJnuE~.~JL . _..:.. _

Other ~ter riRhts aDOtUtenant to this JanL.SW_f~!..t~.711 for 1.0 eta froc Jones Cr •. fo~dOGl~ 5~pl,.; ! ,... ;
SWCert. 712 fot' "'2.5 cf. !rem. Little lla.shougal R.for, *Juic. supply; Ql Cere. 8S-A for 1200 '

ProxfmIty to exi:sUng worb,'1priJigs. wells, orstreams~.!.~8 ·.S-f·tJ.n. for J!!IiIJ1 e ••u~plX; GW Cttc:. ~
I - . 4072-A fOr 1m I;~: 1208 .c-ft/yr for .1mD. lIup.; .

. Cl t:y of C~a,ve8t 1300 feet: '. and eoncurr.ent ca Apt- 9326 fo~ am. supply. ~
----.- 700 gpmCity o~ W.shougal, east 1300 feet . •

.',

j

A.ppJ1 No,---..;;.9...;.32.;..;;.5~ __···

16" x 8S'

----Da.tf: of ex.n- ~l 28, .1968

.~ of Examination on GroCtd Water

Irrlg.Uon~: P~~nL- .... .__ Planne<L... '.'__

. . . a~ UMMunicipal: PopulatloD.....-__....... as oL__.._~~_ .~ _

lndtJStrial-.. .__..._- -----.....- __. _

Type of worb.--~~~!-_._.- .. ":~_

Progress of worU_ . .. __~_~_._~~~t.-~_. __

Quan~c!?'tirker-Ai~~ ;-Iio-: 4S----·· --f-p.JIL._-- --1.300. ._ --'- .-&a'f!-feet pery~
Lqal iub~_L.__· Sec..---E_ ...._Twp_l~~ __ Rge J.l~_. County__".. _Cl~!~ . __

Utt....-.:..... _~~~.l_._,:,.p'p}.z_~.. . .__

A.ree...._. _.__• ..__ Sub--areL-_. ~ZoneIQl[JC.. _

--_ •._---------------_--:__:...-_--------------~

Name-_ Clty__~~. Cac.._.__· . _ ........_ Addre- 616 H.E. 4th Ave., eaa., ll~h. 98607

t. I:

(owr)

na. 1na tall.tiOn of lin ecce•• port •• d••c-rlbed in attaChed Ground llate~ Bulletin No. 1
eball be required 'Pt lor tp 1eeuuce of flnalCer.tlflut. of Water l1&bt. lfut. appU,cant
may, fOT hi.' own eonTe1lI~cet rich to lutalt an arr-tine and &&8_ In addltloa. to til.
ae«•• port. . .

RECOMMEND~TlONS

'-----ag.p.m. ~.400_.. _. __._acre-feet per yur, subject to exiItIDgl.sDOApptoved 101' .

water rf.&h~ (l acre-foot 32:5,850 gallons.)

It i. noted that' the vell'llte :and vater tr.undslllon faci11ties therefrO'la are DOt located
upon the laoJ ovned by the .ppllcant. App'lleant 18, accoT.JlnglYt_ advised that the 1.lu­
'Inee of ~ra1t by 'Chl. deparbMnt tor .PP~opt'l.tton of the. ".ter. 10 queltloa doe.. DOt
convey • right of acce.1 to. or other right to u.~, laud vnlch the applicant does not
le&ally po.,.... Obtainment of such i tsht 111 • private·mtter. between appl1eant nd OYQer
of that land.

Use of the water. to ~ appropriated under this appl ~c~ticn \1111 be for a public vater
supply. Stace BOard of Healtb rule.·requir~ ~very CNner of ~ ~blic vater supply to obtain
~~1tteD 8ppToval from the State Director of Health prior to any nev construction or altera­
ttoa.. t)f • public vatel' supply. 'l'he applicant 1s adrl.aed -to contact the Washington State
DeparbHDt of Health. 304 Public Health Ikd.ldlng, Olympia .. with l'eg.rd to the'~ for
compli.nce.

t...
~...

L
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••,w;.",

I- ~~
v·

~~;f
.;
~: ,~~ ..

• ......-I .•.• 'G"_••1-, ,•.. ~.. ..a ..... "- .... ~ ~" . .. :"_.. ' _

i . i

~. '. !
••• I

. "

J ;-~(r~
~ . ."'"- .;

" ~, .
t- ":, . ,

'. ~'J

.: !
a" _..:

; .i ~
~ .:_~

:...: ~
I •• ,

~ .:;

'" ...

., ~".~.: ',-.-
_e.l._,l"p,...

1.0 'C.t!"'~. ­
2.' c.I•••
1200 a.·p••,
1.325 atp."

100 -g-, p.m.

S;x"'#~-~.J!!!hr
Sutf~ v.t-r Cnt. 711
~f~·"~ Cut. 712
GrOUDd· It.ter Cert. 8,..
CcouQd~ttrCut. 4072--A

.~r...t -Cr~ -Watex Appl!. 9326

B. A./CAKit&OH'~ .
Divi.lori·of Yater~~t

. - ,

.~ total r~~~ b..~ OD an ena1DeerlQg' .~"':1r_J4S&.BllOQll peT caplt-e',
for .11 purpo." for' an eltImated populationof~ J1'J70,..~cr .pprmt1mateli'~300
-"e-feet petX ,.U. ~ . . . . ......

the qu.lut1ty ~eCOCilie~td UDder thi.appllcatl0Q ·18 1300 6a11001 pet a1Dat~ pUqJU..
CODttDoous1)'. Ot'- 2400 acre-fee_t ~r )feU.

~ ·pet1I1t '-i;I 1••u~ viII c&rr)' the .following p~ov1..10ii: Hl!lnH". suPPl~tUy
.apply to SUrface Wat4r Certlfla~. 711 and 712. GrOUDdV2ter C,ttU1eatQ 8S-.\ aDd .
4On-A. aDd coDc:itt"C"nt Gron1)Cf tlater Appllcatlou 9326. for 1500 g.eliou. per·lliDUh .aDd..; .
2400· acre-feet per. :Je41r.. th. 'total quantity vltbdrawo.01" dlftrte4 frO.(.11··,Soas:c::ea····1a:~~"
DOt to ·.exc:Hd 3300 a.:re-fHt Per year. tl "

Slped a~ Ol)'1lpla, \l~hingtOQ
th.15 , day of June, 1968

~ ,

0­
,'-

. J

"'.j
.'-1

.._'. __ -.. ...-,_ _ _ a _-

t .:

! ;
t .
!~ ;
I-

f !
f. ;
\ .
-t ;··_ ..~~U..,.:

,- . - L
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1

(3) PROPOSED USE: 0GaMstk 0 ~ 0 ~ at
Imc-UoIl 0 ,... W-'I.O 0ttMr 0

(4) TYPE OF WORK: ~~o:..~».- __._.6. _
Nnr ..... a ~: D"C 0 Bond d
~ 0- c..··,·~ (J Dm_ 0
~c~o -_ 1totw70 .l~ 0

(I) CONSTJWCI10N DETAO.&

Cubac 1astaI1ed:_l~Q.1) ou.a.. rr- .Q..... ft. \o.85~_ It.
~ 0 _ '.' .... DIam. from • It. 10 _.__ fL
W~ IJ .__~ Dl-am. from .. ft. to It.

PerfentloeS: y_~ 1(00-
T)-pe of pertorator",-"--. MOl knl fe. _

SI%Z 0( pafOl"lldoal ~lf,.-- Ill. b7 ..:J-l:/-2-- b1.

SS2 pafClcadclcw tr-~:-- tL \0 -s.o- It.___ pufI:l..-.uoa. trVIIl __• tt. 10 . ft.

P4.focatSoal fnlm _. It. to ft.

'6"

(Ie) .WELL LOG:

tl&arM-t«« -n. _-16 .~.

DtoptIl of t'Ocftl>Ict...t -n... 6..5 •.. ......n.
($) DDIE:NSIONS:

D:UhcL.1J5. . .n

(
\ ..-

. 1

-'--" ------

WELL DRIlLER'S STATEMENT:

Thb well was drllled under l'n1 jurisdiction and \!-Jls~ is
true to the best of my know1edl'e and beUeL .

.1.68 . Compl~IN .. _. 6-.21:6B-.u_....."rk .t.o.rte-dune 5

. O.J.HORRIS-VATEB llXLL..DRILLl1fGNA.ME..••_ ..•._ •._.._ .•......_._.__. _.. . ;...;..:. . _
fhi'Jon. IIrm. or corpoRUon) C'T'7Pc or PfbrU

4411 If.E. .S9 th ATOtlUe
Address.Vanc.Oll:v~T·-V..b1ngtotl.~~·-·-··----·-

fS~J.. ••..O, ,;1 l7M~.~ :.__ _ .1" 11I-:tl1 Drlll«'

. Uccnse No;.~.~~....~:? ..~~?_~._ .DateJ!!P.~.~._.2.__._.• 18~_

--_. ._.-.----. - ..- ..-'-'

('). WELL TESTS: e"~:...-=tl::1I«lnd it

W... pcmp tNt'~, y", il Xo a u 7'" b7~, C1 ty.
YhJl!: ·16OQ.__ral.lnd~_~ __5_ .• ~_~~_.l_? .. __!'!!

-
Rce:: ..) I:=-~~ :: ::OtT~)P'ai'I'P Nmcod 0('1'1 l,,?lu ~I

=~=~·:~t:~::i7i~L~=.~~::~~=:=~
a.Da' f 1t . ,,_* . ....IJll\ln. With.. .ft drawdown anu ~".
~_ 1Joow....__ _.,. . ...•.•.p.m. o.~. '. .~.

T L4 ailtW"c of ter -. S3~ WM" c:bc-a\tw .naJ~ dDAoCk' Yu Or: N" a

L L
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.day

--_....._-_._-_.

JOHN A. BIGGS. Director
Department of Ecology

a?"·!I . J f/- I •by I • ~...... t~

I.~ _~...11M

c:D1 Of CANAl ._.-.-------.-----.---

G.... i •.•U ..... -----.----.---'-, h4s m4de proal

: dial tile (lUanticy (If c"ollnd 1caur undtT ch{' right h~Ttby con-

CE1m71CATE RECORD No -._. ._. 'PAGE No g 2=00501 c

nus Is To Camn That

Giv~ u.nd~ 'my hand Qnd .s(nfor:h;~ offitt! Qt, OlymPiJ1. Washington; th.is

-·'~"'-"'''··~~~~''''''··.7
So F.JI'tl. nn-illtv.S-101. ~

0/-..--- _

:~J('Qt~ tritk-irt-; • pwtw.·...~ c.....-·......··~.L..c_' •• J7UI~..uw... A"c·1rltMa
~ .city U1!dtal ef c...

Stt.. -,-·-12··--, TUiP---l-·_N., lLJ-I'--:W.M.,- .-.

<.,"'ERTIFICATE OF GROUND WATER RIGHT

. A d~$C"ription pt th~ lands to tehich fUCA ground: wotu right is appurtenant is u Jollo1Ds:

jor t11~ purpo$t(tl 01 • aie&,al • .,.,l, __._.__.
UndCr~t!d ~fU:izlfy. subjeCt to p'rovirions contained in Ground lVater Pennit No-ltJlS~------

t(\ tnt" :tatisfaClicm oj Ih~DePoTtm(>lifo/.-l::oolog!1 oJ 0 right to 'Ihel"'~f> 01 the. public gT(}1lnd water! of­

the SUlt.f' of Wa!hinglon from

- . ~
iuut"d'b!;' .he Depot :menr of £cology andthar said right to the use of $aid gTound ,cater! hu ben pn-,'

Jf('~f'd ill' tlccord~ru'f' tI~it11 Ih~ lou·! .-/ Washington. and i3 h("reby C'of1finntd by the Dt"partmenf of £cotogy
a 2-00$01 C . .

and t>n(t'red (if Ttt'"Ord in Volume at!JoIJgt I : Ololl·te priority ot the right hereby confirmed

"J- ..---_!~ ...

The ~ riglltto '~~ .(If' u'Gter aJOrtsaidhertby con!irl'lctf i""cJ:uicICcL (0 the lalld"or 'pl~tt 0/ ~c hemn

described. except as provid~ in neW 9O.0J.38O. 9f)h3.390 Gl'ld 9O.44.020~

This «tllfk.te~ of t:rouad 'water right is 5~ifi(allysubject to n'lin-quishmcnt for nonttseol water

as provided ill RCW90.14.180.

.1

... ;

.. - .-:
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ST~~· OF WASHINGTON

DEPARTMEm jf ECOlOGY

Wt!LL c\\o~
." . ". ~

,; ..

Priority date of this' pe~it is-__-XU4h..12,-U71. __•__... _

Source~ of the proposed ground water appropriation is/Bl: ..--a.~.....al1l)~--------­

The quantity of water appropr:3ted shall be limited to the amount which .can be b.enefidaUy app~ ..'

~.

.. ·1000.--' gallons per rninute_~__ ---UO~ _

Permit to Appropriate PublielVaters of the State of W~<.·. .._ ~. ...' ....:. ··..·· ..~··~·n
Book No. --..22-.. - of Ground \V~t.er P~m~Jts. 00 pa£c ~.1Dm~· under Application No. una'::·. ':;)

CIlUU\t!M- _ .._. <,;) :. "'ifJ
~:. pursuant to the Report of Examj~at=~hic~~·~;ted-by the·-;~pli~nt.hereby granted a'. :.... :-::'; f
permit !o appropriate the (ollowing described public grourd waters of the Stale of Washington. subject· . - i
to existingrights ..nd to the limitations·and pro\"ision..~ set oul herein. :

'<- j
1

i
f
I

J

and not to exceed

(
\ .....

. I'...... i.

" ~.!: ';:-~~t"<
,I.

i.......
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o
ADDITIONAL LlMITATIOXS k'lD PROV:SIONS: nu~-instaJJ;,\tiQn ,\l1<} mninte'lance.of an a('I,.'eSS p.•rl
as described in Ground Water Bulletin No;- • shall be n:<Juired prior to issuance of final Ccr:mcatf' of
'Water RighL -

arotIl1aa fa -tk& .....tshall. ... ~tnM .. ~taa the pem.teM f1"Oll eGIIpluDca,,1tta
......1l..~.,....,.••Ute. ~ l.oc&1 atatuta. Qr4'n~. 01: ntP1att- ~.idtq
~ ~.'.taH)y loeal ........ __r 1M-~ ........t ~- of un~.

-·n·..
- .... I

.-

. )~
.• ! -...

. ~ "

.'

"/ .. - -

~ .,
~..

.': t
~, : :

""':"'~i"'. :.. ~ ....~ ,
.... ~:~;.~:

• '.' I"

.. "~'"~ ·,:1

.. "~ +

The well will be (o;ct'1JtL~and have a -diameter of _. -14 _._- inches, and depth of __.....t5_.__t.eet. "_ .. ~.:.:~.~}.~., 11.1.~.:.~.f..r...~.~~~
Description of tunnel or in~ltration trenrh: _ ...._.._ ..__.__.__.. _~._._.__...._._.______ _ ~ ,:<

. . . -. :~:~ i \ ~.gli%~·::-
, ",. .. .::;:~~. ~.

... ... - :.......... -.:

DESCRIPnON OF PROP9SED WORKS:

·DEVELoPMEfl.c'T SCHEDULE:

Constructio~ viot:k shall begin on or before -'- _._.._ ...J~-'~_._--- - .: . -':'.? "t..
and -mali thereafter be prosecuted with reasonable'diligence and rompkted on ,"Ir befoTe.__' -"-'-_-' ... : ''''''''.

---_.--_._._--........_-_ .._-_.._-~._--_ ..._ ..- ..

and complete application 'of wah~lO to propos~ uS(' shall be made on or be(ore~_.•.._... ._~_.__:_

____..__..... ....._ .. __.__.._~x._1.-..uZ3--- ..._._...: .. _

. This per:nit shAll be subject to canceltn.tion should the permittee fail to comply with the aoo\Oe devel­
0Ploent schedule and/or fail to give notice to tile Department of Ecolog)' cm fonns provided by that

.-Department doCumenting such compliance.
.+ •••• ':. ••

• :. " Gi\'cn under my.himd and.thereal of this office at Olympia. Washington,this ---1Odt--.-

.JOHN. A. BIGGS, Director
Departirien~ of Erol~gy

"r..
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Gn.Td paekf.cJ: \'N 0 NI.l~ IlIrA (rlr.-_veJ: • ~~~ ..••. __•..• _
Ony~ p~ from _ ~_._. _ ..~._ :to w " _ • n.--------------------~_._--

sur&ce 'aeal: Yet){ No 0 ,;r.o whit P$' ....:..~'Q._ tt.
w.tftW \S.Md tr.eal........ -c""_t:1F..~ ...L..__a{?g'j{!.c.~.
Dtd any nntl cont.a!n unuubl....to:-tf Yea 0 • tr:
~ of wat«f_.•~... _.__•.__.• Dept... Of .tntll•. _

w.tbod of .-a1Jaf mat« on.__ "~...... .

~~l SPUJll.P: ),fUIutaot'J reT'. Ham.._ .. '-r'--J __...... ......_-:... --_.-
.').1 .......... <:Jot.,b... ,,#Y~.J,'''-' ~ .... u ....t" t''b LC'C>I'" m ..1_- _-c...:;. --.----.~-.---D-<"_ ••_.---

(S)WA.:rER LE\-"ELS: L&nd~a« eln-atloo
fJ" S- ,bon mMn IIU 1..-1..•••''l"-t;.~.

static kTtt _,.c2..!.. ._tt.MIo...top 01. wtU Datr_._Y/'::J...J:-!21..
ArteodaJI pre.ure _..._00 .. _~._Ibc. per tquan 1f\C'h Dtrtlr ... _ ...... _
~ Wllter .. contfoUttd b1~_ .....~ •••._._.__._.__.•••.••.
'. . . . (CaP. vJ1~. ete.) .

. . ..._- . ~ .._..~..~ ......~. ~ ... ..-,,- ~ ~ '-"" .
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water rights. (l acre-foot 325~850 gallons.)

lb. lutallattOQ ot an ace... port as de.crikd in attached GroUnd Vater Itdletin No. I
Mull be required prior to t.luanU of final u%t1fieatt of v.ter right. ~. IPplicut
may. for hU Ow con~enu. w1.b to 1nt:All 111 Airlia. _d· pge in additiOn to. the .
..:;ees. port'.

Zone.__....... -

., ...ac~feet per }·car, rubj~ to exlltJng

;>.,
.... . __ Feasfb~' .

_ J~~Q., .

RF£OMMENDATJONS

530.... g.p.m.. ...

... Sub-arcs-

Irrigation-acreage: Present ... ' .. ",_, ..... Planned ...
ArN. .~ned

MunIcipal: PfifJMil'"fmL 15,~ ,... ..... ...... as oc..

lndustrial_.. '~""." .. "

Area.

1000Approved for..... . _,

. Continuoua1,.Time pump .wiJl be operated.._ ., , _ _.~ _ __ _._ __ . . - .

hLc . t Sec SUrface Watar Certifieat.. 11041·. 712 , 7U;
etk&i"ftll£·.rJ8'Ci\fB.mri~tsao.i~i!tJ~107Z;· 66JS"·ana·~'6636"----·_·--,----.---.. - _ '''-'-''-' ..' .,.

Proximity it> exu-tJng works. spr'.ngt. we])s, or strearns..~ .. ~.~~ ~!..~.' ~~~.. ~.~ ~~. ~~- ~.!•.

.~t_~~~.:~>:. ~~~,~...~.~~~..o.~..~~.~~.~~~...~~~oU~_~~ River t north !~..~__._.. _

r;\ ~.,.;~p. ,.~

J ·Report of Examination on Gr9und Water ·~~·~··:~,:v;t
N. .ReceJved da~~_22.!.._1971 ..__..---Date of exam....!t.!8!!..L3J_t- 1971 ApplL No.......!!?J..L __

/

Name__. _~_,."...._~_~T._~..~_~_. _.--.- _. Address...,-!.l!..!.!~.!_ 4th A"~_~ VA 986Q7

Type of works~..!..!.!g_ .. ,.. " ...... _.._. . ....._. ~ Dimensions., ..._~~::.~.J~_~.__.. __ __.._,.. _~. _
~ Progress ot works.,.,,!~1 ~~1~~.~~...~~ "~P.P-~~ ..... ..:- ....._..~._. ." __._____ ...;'~.".....

Quantitv "000·· .
app·Iiedfor ,~ . .' 530 ft·

. . ., f -Dav1,Ce;' ·Parkci·'li:t::c'... ;4"& ··Y1th~t~e "'Ciey'crt-C.';"(i,,1ilz· 'Vit~~r~f,
LegalsubAJ!~.!~..!-OJ~/ Sec.,_ )..~_ ...; 'Twp~. _..~.._..:. "._ Rge.__~._~!__ County__ ._~~~ _.' _.__.:__

U~__ . _. ~~~~p~_ ~~P.P.;~1 '''__ _ _ __.__ . _._ _ •._.:- .__.__.

U..of·the. "~t.Dto be appropriated' under thiJ application .Vf.l1 be tOT a,public v.t~'C­
supply. State Boatd of B-..ltb r:uiuJ'~.uirefJVfqcwo.r of • public vater· .upply to '
obtdn vr~tten &ppTOYal frOll\ the hJ.t..cant S~cret&ry,.Dirl.1on of Realthprlor to 1J111
~ coutructiotl'oraltar.t;olUJ of •. pu.~Uc wtetltUPP1y. The appl1e.ntu-.4rl.a~d
to contact tM v..h.1st&t~ :Stat. DLrt.1on of Heuth, Pub.l1c~~b B,1dA. _0.1"; 'Ibur.ton
Ai-I'd_trial Cent.r~ Olp-p1&,,'tid.th ~gard to the u.oed fof' CORPliane.. -

f

~•,;
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. The follOYing vate.r rigbt. o.re, sfJPurtenAnt to this IJtf.d:

The quantity rac~nded under t~1s aprlic~t1on 1s 1000 g41~ons per ~nute not to exee8d
530 acrefH.t p~t"y(!ar AS -requested in thQ.?r1ication.. .

The total te1ulr_nt baa,,'! on an endn.."rlhlt ~ti"iY....fi3~. !"'reaplta p<l~""'"
for All pqrposas tor an ~stt~ted Povulat~on Olfi.J.~·~.000000)1 . -19'0 r approXlma.tel~· .7.SO .
aere-Ieet per y.ear, ~

.
-:

730
182C
lIS

1208
240\)
~20

ac-ft per I!..c.l.JJ./g_p_tt.

LO C.f.8~

2.5 c.f,F..
1200 g.p.r.i.
1325 g.p.n..
1.500 g.p.ta.
600 g.'P'V1.

C4ft1f.1cate No.

SWC 711
'SWC 112
ewe 85-A
C-~1C 4!J72-A
C\lC 66.35
cue 6636

.. : ~

The penftit vhenieeuftd vtll Cllt'ry the folloYing provl!'lio1\: 1The: total cwunt of vateT
to be v1thdratnt or <Hvertt!c. -,.,h1ch 1ncl1Jdt':s th~ a;t06unt" u a"nroved ·in: Surf.-e* ~t.r
C.rtific.tlls Hoe. 711 end 712 and Ground \lllt~r Cot't{flc:~·te. N~s _ 85. (072 t 6<135 and
6636 IIMIl not t\)(t:ced 5,750 IJCre-(flct p~r y~ar."

Additionslly .thr pC?nl1 t ""hen iflfJUtra~ ~ha11 car.ro, the fnllc.... lnr. p-rovi .ion: nNotbiul in this
pt!r'1II1t .hall be cOt\Atrur.d AfJ e:JrcuG1rir. tl\e penn!ttfte fro:A eooplicnc-t rich any a..pplieabl.· .­
fedor_l ••t.t~. or local ~l&ttlte,. or«!nBnc~~_ or re~ulBtion8 tnclud1b~ tho&e ad_tn1it.red
by local agene1" und«r th~. Short:1Jnc Manasr.tltenl Act CI! 1971.:'

Signed at OlYRP1.a. ""acltf.nstton
thl. Y.fJz day of· _ ..~/?/i~~.r-_t 1971.

",

j
;,

-2-

··~flT...:......:4
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STATE OF WASHINGTON

PEPARTME~7 OF ECOLOGY

CERTIFICATE OF WATER RIGHT

Surfa"e Water Uuutld in KCordance wirh the provisions of Chapter 117, Laws of Wam;nQton for 1917. and
.. .' amendmenu thereto••nd the,lules .nd regulations of tM! Oepllrtment 01 ~cology.J

Ground Water (Issued in ace.ordanee with 'the provisions of CJ:'lpter 263, LI..... Qf Washington for 1945, Ind
amendments the,eto. Ind the rules and regullllions of the Department of Ecology.)

.PRIORITV.q.t".TS

February'4, J.977

~AMe

CITY OF CAHAS

APPLICATION NUMBER

G 2~24400

PERMIT NUMBER

G 2~24400 p
CERTIFICATE NUMBER

G 2!""2MIOO C

ADDRESS {STREET' . (CIT'r' (STATE' CliP CODCI

P. O. ~QX 1055' " Camas Washington 98607

This i.f: 10' certi/Ylllatthe herein named applicant has made proof to Ihe"Satisfactiolt ofthe Departme"t ofEcolog)'
ot. a righ,. io··tlte usc of the public wau'rs 01 the State of Washing/Oil os herein defined. olld under and specifically
subject to the provl~iolls cOIlJallled ill /Ile Permit issued by thf! Depor/mentol Ecology, and that s.ai4 rigllt 10 the
uSe of said waters has been perfected ill accordance with the Jaws 01 the SIllIe of Washing tOil. and is hereby con· .
firmed by tlte Department ofEcolotyand entered:ofrecord"Qs s~lown. ~a:.:.

PUBLIC WATEIt TO~ BE APPROPRIATE.O
SOURCE

we11
TRIBUTARY OF (If. SURFACE WATERS)

MAXIMUM CUBIC fEET PER SECONO

( ') OUANTITY_ lYPfOF USE, PflUOp Of USE

~ 530 acre-feet pet year

MAXIMUM GALLONS PER MINUTE

900

municipal supply

LOCATION C'r DIVERSION/wiTHDRAWAl

MAXIMUM ACRE-FEET PER YEAR

530

co.ntinuously

. I

APPROXIMATE LOCATION"OF OJVERSIOf'J-WITIiORAWAL .
1375 feet .East and 2145 feet Norta of Southwest corner of Section 12.

LOCATED WITHIN (SMAllEST LEGAL SUBDIVISfON,

S"%

LOT BLOCK OF (GIVE NAME OF PLAT OR ADDITiON)

COUIITY
Clark

LEGAL DESCRIPTION OF PROPERTY ON WHICH WATER IS TO BE USED

Area served by the Cam.as Municipal water system.
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PReVISIONS

"The tot~l amount of wa~cr to be withdrawn or dive~tcd, ~hich incluG£s the a~ounts as approved
in Surface t.[ater Certlficate No. 711 and 712 and Ground Water Certificate Nos. 85.\, 40i2 A,
6635 A and G 2-00501 and this certificate shall not exceed 5150 n=re-feet per year."

...1'. .-. ?
. «,{:~ .!{./\ ,

The access port as required on youe perm1t shall be maintained at all times.

IIAlI ~ater Yell~ constructed Yithin the state shall meet the minimum standards for construc­
tion nnd maintenance as provided under Chapter 18.104 RCW (Hashington t.Jater Well Construction
Act of 1971) and Chap-ter 173-160 WAC. (Hinimum Standards for Construction and maintenance of
Water Wells). II -

)
;

The right to the usc o[the water aforesaid hereby confirmed uTestricled to the lands or pla<~ofuse herein ._
described~ except as provided in RCJV 90.03.380. 90.03.390, and 90.44.020..

This certificate of water right is specifically subject to relinquishment fot nonuse ~of water as provided in -heW
90.14.180. . >. •

1'.,' "h' . h" 23rd day"os mg/on. t IS ••••••"'.:•••Olyinpia./{.~..:..': .b!~~'} under my hand and-the sealoftlris. office ~t
··~·Ma ". -'.. 79'
~J;,:.,,,,,,,::t....•......~; •.:.:..~ ..: 19 .
..... • • • J ,
I' • 1- •.,~ .. .. ~

• WILBlJRG. llALLAUER~ ·DIRECTOR
.),. j :

• . .. \.... Department ofEcology
/~":ilj·l··)·()·· ~_. .-

..::~:~~~.~.... bY~~iiager"'-"""""'::'::;'-
..!]~\c;-.::;.•. ------- ..0..-_-_--

FOR COUNTY USE ONLY
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'VATER \VELL REPORT

Sereens: Yes 0 No XI
Man':ttacturer'. Name. ...... . ._._. __

T1Pc- ---"_- Mood No__ ••_._
Clam. Slot site _.__. (rom __._ It. to _ ...._._ ft.
Clam. _ ..__._ Slot ,Iu ._ lrom _ .__ It to it.

T1lc Ocildnaf and Fll"$t COPJ wllh
Dropar1mcnt ot ~1(>1O'
Se<ond COP)' - OwMC'S COpy
7l\Jrd Copy - Drillf-c's C<"p)' STATE OF WASHINGTON

.-.- --'-- .... _.._...__._---~----------
(1) OWNER: r-:AIl'le_.....q~.~y ~f_. ~.1D~~ .. __ .._......__:_. _._ Addc_.Ca.PJ.~.s.'f ..W.as.hlngt.o.n. . .._.~ .
(Z) LOCATION OF WELL: c.uoty q)..'!rIL""'__.-__.'-rIl./lf({ -W--.. s«_t2. T •.1 .N. "3~w.,,..
~~,"~~~~~_f.~~_!~~~"...E!..!.~b~~\'!~!..O~I5..o.!'!.~·!....L3'::2r__.F· " 2:13.£. 1JL~~_QZoL2-YJ.._~J.4
(3) PROPOSED USE: DomestIc 0 Industiinl 0 Municipal ~ ',(10) WELL LOG: . . ...._.__.. .... __ .,.

Irt1(IItion 0 T~t Well 0 Oth,'c 0 Formlltlon: Dcscrfbr bv ct'ior, charoctrr. si::t 01 "',!lCrill! rond slnacfllrt, 'Jlld
__________.-.,;,,_..,.-_______ show lhlcknt.u 0/ (lqulJrrs '(lnd t"r kind Gnd 1\lJturt ')1 thr mcttr1n1 In ClIch

s'U.alu~ ~nctralC!d. with at lellSt one entty lor .r'Zch t"on"t 01 10nnoUfl~:

(4) TYPE OF WORK: 8f'~C:;~ ~~b:~c~~.-:'~I.I ..~ MATERiAL -- -=~iROM: -=.?..
:::;: ~ Method: ~~:Ie ~ ~~r..~:n g _T.o'p'~ol.1 ... .__ ." __ . . _ . ..-!-...Q_.L.._. 6!'
R«'OndlUoned 0 RotAryQ Jdt~ iJ Gravel, small boulders '6" ' 4~

-----------:-.-----14--- _G..~lli........Qo.uld.tWJ._____ 'I' 4'! 21.'
(5) DIMENSIONS: Dilll1\clu of well ...... "-"---' Inchrs. _Gravel.•_8.malLbou1.d.e.r.s.,. -t-21.'-~J7'

DdUt<1..... Ji7. _~ ..._.tt. ~pth of completed weil_..:....tl.7---tt. b u.... ~, "" . • I
- ro~:t-s.e.aDUL-__----:r- -1-- ...-

(6) CONSTRUCTION DETAILS: Grava~....J.g_O..B.e-fJmnfLlmnrn~ .. ~J7-!...L-.J9.'
Casing installed: ._. .1.~t"Dlam. from __...Q_ n. to .JtL ft.· _~~ .a-md..-8.raY :sa:.~. . •.':; J.9~"=42!

Tbruded a -._--" D1am. from '"--''' !t. to..... tt. Gravel, _sand " ~av,' 1fB.ter I ~.2..!...L.J.11:9.!
Wddtd CI __" Dlam. from .._ fl. t.o "_'_ ft. - - - ~ 0I-l,' rl ser added for future TIIT)--- _bear1ng.._ ._ L J

YenoratioDs: Vee EI No 0 . GNv~~~e·.dlum a 1 Z e , $BUd, ! !l-9' I 55!
Type of p lrforator Wed_.~~~JJ._~._Igl1,.rJL-r-':"_ _g~~ l.o.Q.f1f4-]fater bear1 tlg- ! . f
Slr of lerforaUons --_'f._'J.-1ftt". by ..--.-3..-i-.,- In. '. -.O~y.e.L_fJ..!I1.S11 ·to large-t- I 5S'! :.7-'j.!
__t:.9l!.~rforatiOMfrom .., -- - - fl. to·__..29_ n. .M; at~ 1 ~ I

.__.._ pcrforatlonl!TOm __.__._ n. to __._~ tL' ., Q~.~. -. ar nB' .~--
_____ perforatioDAI from __.~ . ft. to . ft. G~a.vel, medIum to large, S' -J 79'

loose . !

.~~~~l~:~rge~l~ *~:I :~:
J ---r,--

Gravel ppcked~ YuO NoEl Sizeoflnvcl:._. . f=-=.=--=.----- .- -,' ,1'.__.--

Gr.lvel placed tram ----.-...-- It. to -------:.::!~ I

Surface seal: Yet ~ NB q, To Whta~ dcpth? --~!:_... n ,i ~~.-~~~~.:-.'- :_--~. f
. MaterlaJ wed In uaJ..__~.e!l1.en ... __...__._.__._. .. ..._ _--'-_. '__+j _

Did .n,. ,tr.te conWn unu.uble watcr? Yes 0 ::oX ._.__.'" .. . -.--t----I-.----
""- t t? . .... th t t ••.. In F'~ Ct ;'" Ii <;"'1 r-~.,,_ 0 wa er ......,p o. r........__:._... .• .., • ..~. 1.·"\
Method ot .calll1&' strata oft'•.:__._. . ._.__.. ---- .-. ------Ii'-. i. . V· ~·~~-=./~---!i---

-+---i-'--

H.P_

(7) rUMP: ManUfacturer's Name'-__...:.:. _

TnM:

tUStADDmON.AL..SllEJ!:TS. IF NECESSARY)

ni=plsSIj,1ErH (\:: Fr' .J.~~·i,-·-i----
_____ .. ----SWJ1HWEST RP'~'O!P I. £. :~~: >

-----_. -------------r-=-.J~
-----_·_----·-I-~
-.~-·------7rn·r 7~ .. t;./ff 7?
v.:orJrfUlt~d..,_.:r'~~. . ....-.18 ". CO.iJ\pleted. L_ 10_....1.

WELL DRILLER'S STATEMENT:

This weU'V:-as d:-Ill~ tind·.:r my jurisdiction and this. report is
true to the best of my knowledge and beUef.

ECY 0Sll-1·20

(8) 'WATER LEVELS: ~~;s:;::~s:i,.:..~c'~... __ " ..ft.

StaUe lnoel _.__J.3..~2--tt. !)dow top of wen D.tc....s7I.:6'h2.
AI1ffian preuure .----1bc. per aq\Ure Inch Date_. ._.__

ArUld;Ul watcr' k controlled b,.._~ ._. ~_.....
(Cap. valve, etc,)

(9) WELL TESTS: Drawdowr. II amount wate.; level(.
Jowued b<low mUe Jevd d .. 111· .

w.. a pump tm made? Yes ~ No 0 U yes. by whom? .••.! .. ~r_
YJdd: 1 f 04Q.aIJ~..With, t . t.5 ft. drawdown. after i hrs.

1,791 3--.-60 b ...
" '1,921 1..tl!5 7

Recover,. data tUnle lakeD U zero When ;tl1Jnp turned oft) (w«ler level
me~und!.rom n~U top {l' wakr levell

:(9:;1l~~ ..~3.t·~~·~·I"~~:_·· :~:~_Z::.~.J~~=~.- ..:~~~-~":~ ..,;ltf~"/' J.~•.Q.Q : ··•••..·••..•..••..··f··· ·..· .
v-rrt - ······..·····_·..·3·11·0."]'r;ij v· ..-····..••• •••-_ ..

Pate of tett __ __LLL_ _.__
Baller tM- ..1.:1 JmSn. Wlth.._ ..,._..ft.clr..wcro......n a«er__.--bn.
Aztet:IaD t'Iow__. ----O-.---e'p;m; Date~_.__· . ,_._._.

. . 'hmpcraeur. of w.ter_50-:- Was a chemical an.lysiunade7 Yesc. No a
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STATE OF \\"ASHJKGTO~

DEPARTMENT OF ECOLOGY

PERb-fIT
TO APPROPRIATE PUBUC WATERS Of tHE SlATEOF WASHINGTON

Surface. Water Unued in ~(,QI'dancewith the pr""isiOfIS 01 C~apter 117. L"ws of Wilshinglon for 1917. and
rnendmenlS tMleto.and the rul~. IT'd regulations of the Deparlment of Eco!OSV.1

Gr ound Water. !Issued in Kcordance \Vhh the orY~:sinns nl Ct,'Plel 263. laws vI Wl$hino:on fOI 1945. and
.fTt~ndmentsthertto. and the IU '", "nd rt"",lations of the Departmenl of fco1ogy.1

PRIOfUTV DATE

Februarv 4 1977
APPLICATION NUMBeR

G 2-24400
peRMIT NUMBER-

G 2-2~~OO P
CERTIFICAl E NUMElER

:>lAME

CITY OF CANAS
ADDRESS tSTREHI ....J ' .f ,,/ - ICITY)

'616 Ne-4=tb.,.4v.e.. }(C, h.x IIi Ij 2-' -Camas ._ Washington
eSTATEI

98607
(ZIP CODEI

Tile app/icallt is. pursuant to the Report ofExamination which has been accepted by thl' applicant, hereb.vgrollted
a permit 10 o/Jpropriate the [allowing described public walers oftlte State a/Washington, subject to existing rights
and to the liillitatiolls Dud pro I"isiOl1S set out herein.

PUBLIC WATER·TO BE APPROPRIATED
SOURCE

well
lRI8UT~R'r OF !IF SURfACE ~ATEASI

MAXIMUM cuelc FEE1PER SECOND MAXIMUM GALLONS PER MINUTE

, 900
MAXIMUM ACRE-rUT PER YEAR

530
QUANTITV, TY?E OF USE. PERIOD OF USE

530 a~re-feet per year municipal supply continuously

LOCATION OF DIVERSION/WITHDRAWAL
APPROXIMATE LOCATION OF DIVERSION-WITHORAWAL

1375 feet East and 2145 feet North of Southwest corner of Section 12.

OF (GIVE NAME OF PLAT OR ADDITION)BLOCK

LOCAnD WITHIN ISMAllEST LEGAL SueOIVISIONI

LOT.

COUNTY

Sw Clark
....----------- ~~~~~~~~~~~-----'L.--......------

LEGAL DESCRIPTION OF PROPERTY.ON WHICH WATER IS TO BE USED

Area served by the Camas 1'1unicipal water system.
.~

"i,
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OESCi\lPTION OF PROPOSED WORXS

~.

!~ell 14" x 85', 100 UP pu.op to rnunicipa ua~er s)·stem.

DEVELOFMENTSCHZOULE
BEC':-- ';IRO':E~T8 .... THIS Ol\TE: COMPLETE P~6 E~'" D" nUs DATE: WATE:'!; PUT TO FULL USE BY THIS DATE:

S_t_.:l_=_:.;..'::_:.. -'- J.:..u;.;.:l~y 1~ 1~79' July 1, 1980

PAOVI~IONS

r
I

i

"

"The toeal amount of tlaterto be withdrat.J'Il or dh'erted, t4hicll includes the amounts ae approved
in surface water certificate No.711 and 712 and 'Ground \-later Certificate Nos. ,85A, 4072 A,
:~~~, A. and G2-005.0l and this permit shall not exceed 5750 acre-feet per' year.

Thei.nstallation of an "access port as de.scribe:f in 'Ground l-later Bulletin No. 1 'shall be
required prior to issuance of fi-nal ce£t:ificate ofwterrlgbt. The permittee, may for his
own converiie~ce, ~ish to install an airl:ne ana g~ge' in addition to the acce~s port.

IIAll water wells constructed within tile state shall meet the minimum. standards for construc­
tion and t!laintenance as provided unde~ Ch:p..er 18.104 RCW' (Washingt"on Water Well Constru~tion
Act of 1971) and Chapter 11~-160'WAC' {Min~num St~dards for Construction and maintenance of
Water Wells).11

Nothing in this permit shall be conszrued as excusing the permittee from, compli~nce with any
applicable federal, state, or local statutes~ ordirAn~eSt or regulations including those
administered by loc~l agencies under the Shoreline ~~agement Act of 197i.

.,-

I .. ,
~.

I
..

,

!
.:.\.,~';

I
I
I.'
I

:
i

"
This permit s11all be subleel 10 'cancellation should tire pennitree!ailtocomplywith lire abol'e.derelopment j

schedule altdlor fail to gil-'e notice to the Department olEcology oil/arms provided by tltai Department documenting
such compli~"ce. ".

Gil'en under m.v !lalld to.::! the seo1 o/tllls office at Olympia

of : ~~~~~~.............................• J9 ..?1!..........•

hiashIngIon. 11l;S~•...~~.~J}; day

£:SCt:SEAR1;:,r D....TA

OK •••!(~t!IJ.., ,..

lJtLBUR HALLAYER. DIRECTOR
Dep:ntment··ol Ecology /J #:--
~y.U(LC.f.~ ..

E.\o1. Asselstine~ Regional Manager'
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~tlnE OF ,- ·\SmSGTO:-;

DEPART~JENTOf ECOLOGY

o o
EJ

HEPORT O~ EXAMINATION
'iO A?PROPRlATE PUBUC WATERS OF THE STATE OF WASHINGTON

Grou nd VVater (Is~ul!11 in ~cord.lnce with Ihe provoSlons of ChaD.ter 263, ~NS oi\"Jashin9ton for 1!J':S.,;)nd
am~:l·~ments therOlto. 'lod the rules and :~S''''J.ionsof the OepM:m<!nt of cco:oUy 1

P : "JR.l TV 0:"\ r::
fc~~uary ~) 1917

APPLl~A,TIt)N Nu.'.isEn

C 2-2~400
celt r I;: ICA. rE tn'''' HI:':"

':'jC'RESS ;5:'="':-='':''1

616 XE 4 th Ave
IClry,

Camas ~\·.::.shing ton
ISi.\T~J IZI;> COOEi

98607

PUBLIC WATERS TO BE APPROPRIATED
SOoJRCE

t.mll
T?13UTA::{¥ Of IF SURFACE WATERSI

"~XIMUM CUBIC FEET PER ~ECOND MAXIMUM GALLONS PEa MINUic

900
MAXIM;)M ACRE-FEET PER YEAR

530

~ontinuously
CUMiTITY. TYPE 0;: USE. PERIOD OF USE

530 acre-feet per year municipal supply
---------_.:.-_------------_--:._--~--------_..:.-_----.-;...----~-

lOr.AliON OF DIVERSION'WITHDRAWAL
~~;JROXI,·.'ATE LOCATIOr-; OF OlVERSION-wrTHORAWAL

1375 feet East and 2145 feet North of Southwest corner of Section 12.

lC::ATEO W:TH.N 'SMALLEST LEGAL SUBOIVISION)

st;~

LOT 3LOCK

RANGE. tEo OR \V.) 'V.M.
3 E '

OF (GIVE NAME OF PLAT OR AborTION)

COUNTY
Clark

LEGAL DESCRIPTION OF PROPERYV ON WHICH WATE~ IS TOBE USED

Area served by the Camas Municipal uater system.
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DESCRIPTION OF PROPOSED WORi{S

85 t
, 100 HP pump to_~unicip31 water ~ystcc.

DEVELOPMENT SCHeDULE

~

r
I

PEGIN PRO.Ji!CT tov THlsoATE:

Started
COr.WLt:..C PROJ!:.Cl £,.Y·1 HIS OAl E; \·/A~'Eq. PUT TO FULL U'iE av THIS··OATE:

July 1, 1979 July 1, 19BO---=-_.:..-._----------

PROVISIONS

Reeommend this application be approved for 900 gallon per minute and 530 ~cr::-feet per yaa-r for
a Dunicipal supply for. the City of Camas.

The follo~ng "ster rights are appurtenant to this land.

Certificate No.

SWC 711
SWC 712
GHC 85-A
GWe 4072 A
Glrwl(; 6635
GWC 6636
G2 - 00501 C

CFS/GPM

1.0 CFS
2.5 CFS

1200 GPM
1325 GPH
1500 GPH·
600 GPH

1000 GPH

Acre-feet per year
;t.,.,....

730
18io

118
1208
2400

920
530

. \- total requirement based on an engineering study is 345 gallons per'capita per day for all
\. ~ poses for an estima'ed population of 15,000 by 1990 or approximately 5,750 acre-feet per year.

The permit 'When issued will carry the following provisiori: liThe total amount. of water to be
w"ithdrawn or diverted, which includes the amounts as approved },J1 s~rface water cert:ifica·te
Nos. 711 and 712 and Ground Water Certific~te Nos. 8SA, 4072£, 6635 A 663~ A~~~ G2-C0501 and
this application shall_?:10t exceed STSOacre-feet per year.

The installation of an access port as d~scribed in attached Ground Water Bulletin No. 1 <.I.
shall be required prior to issuance of final certificate of water right. The applic8nt 1
may for his own convenience, wish to install an airline and gage in addition to the access
port".

Use of the tmters to be appropriated' under this application will be for a public,·water
supply. State Board of Health rules require every owner of a public water supply to
obtain vritten approval froin- the Water Supply and t~aste Section;'Department of Social and
Health Services, Mail Stop 4-1, Bui:Iding 4, Olympia, t~ashington, 98504, prior to any
new construction or alterations of a public water supply. .

nAIl water wells constructed within the state shall meetthetainimum standards for
construction and maintenance as provided under Chapter l8.104RCW (Washing~on Water Well
Construction Act of 19-71) and Chapter 173-160 l\!AC (Minimum Standa·rds for Construction .
and !1aintenance of Water Wells)."

Nothing in this application shall be construed as excusing the applicant from compliance
with any applicable fed.eral, state, or local statutes, ordinances, or regulations
including those adginistered by local agencies under the Shoreline Management· Act of 1971.

, 1977 •

. Raoert p~ Burrerl .
Department of Ecology
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. f'fIOATY,D.t.TE

August 13, 1986

NAMe

City of Camas

~..".. DE::'~O:~':~~~f..t~".
PERMIT

TO APPROPRIATE PUBUC WATERS OF mE STATE OF WASHINGTON

Surface Water ~"'~~h~ofOlePM It1."-"'W~fQI f811.and~~""'hNlMMd fI.~Jl
.... ~ofEicokl0'.J ".. . "

IOOAEsS (Sn£El)

616 NE 4th Avenue
. .W'f1

Camas
,"ATE) (ZIP 00ClE)

Washington 98607

\, )

. .1ht appliiOnt it, pursuant to 1M R~Port ojEtiuiWtatitm which has ~(en accepied bytheapplkMt, h?"ebyv9nttdapenniJ w appr(
1M foUowing described publk walen ofiM Stiilibf Washington, subject w" alsiing righjs and to the limitations andprovisicr.s j

herem

PUBUC WATERS TO BE APPROPRIAteD
SOUfJ:E

Well No.9

_1oWQMIJM=~CUlllO=':-:FEET~I'ER~Sl:CONO=~~ -JI_·1oWOI.lUM6,~~_o.._'JlJ_OHS_:_PER_·MINVTE_" o...-.JlL...._JlOMl........IM_~_,_--PER-'iEM---------'--= .. 210 Supplemental
0UANmY.nPEOf t,lSE. PEfIiK)Q Of USE

210 acre-feet per year Municipal Supply Year-round, as. needed
Supplell?ental- to existing rights

~ . LOCATION OF DfYERSIONJWJTHDRAWAl

lOT

COUHlY

Oark

Area served by the City of Camas.

OCOUIT"
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This P¢on1tb s~bj~. to tbe implementation of the minimum requirements established in the Interim:Ouidel
for Public 'Y~~cr ,~~te.ms:RegardingWaterUseRepprting;.Demand FQrecasting Method~IQgy and.Conserva
Programs; Jtilj 1990.' " . . . . . . .

UnderRCW 9Q~O~~JX.S-and 90.54.020(6), conserva~{m a.nd improved water use efficienCy must be emphas
in the munagement of the states water'reSour~ an(J mustbe ·considered·as a potential pew source of w;

A(COrdingly, as P3rt.of the terms of this pemnl,'theapplicant shaII prepare and implementa water conserva
plan·"approv~(l by. Department of Health. "The ·standards. for such a plan may be obtained from either
Department .of ~eaJth or the Department of Ecology~. ,.

The Water RC$ources Act of 1971 specifies certain criteria regarding utilization and ma1J,agement Qf the~
of the s.tatein the b:est public interest. Use of water may-be subject to regulation at certain times; based ali
ne<;essi~ .to ritait1~ water.quantities sufficientJ9f prese.n:~tion of the natura] .enwonment.

P~AMIT -3- No. G2-273
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' .• STATJ: OF WASHINGTON •.
DEPARTMENT OF ECOLOGY -.

o o
. REPORT OF EXAMINATION

TO APPROPRIATE PUBLIC WAn:R$ Of me STATE OF WASHINGTON

Sudace Water ~~~~~~d~U7.t-ofW~b1tlt.and~thIftolo.lM''''MM WNQW'
..,.'~~~_~.J .. _.,' '. '.- " .',' ".::.:

'f'AIOmY DATE

August 13, 1986

~
City of Camas
~jSTREE1)

616 NE 4th Avenue
~

Camas _
ISTATQ (ZIP 0XlE)

. Washington 98607··

SOUA:E

Well No.9

PUBUC WATERS TO SE APPROPBIATE£f

LOCATION OF DIVERSIONlWrmORAWAl

_Ai~WWI~"...,.WBIC~FEET' __PER~SE<:IONO-.,.-_.--.-__----,--.--...J.1_6_50_'_G_m_OHS_'_PER_MIHUT£_· ~- ImSu~i:n~nw
0UNtmY. 'M'£ OF USE. f'EfIOiO OF use
210 acre-feet per ye.ar Mtini~ipal Supply Year-round, as needed
Suppl~mental to existing rights

- N'PAOXIMATE lOCOUiOH OF OIVERSION-WITK)WAl

600. feet south and 700 feet west of the north quarter comer of Section 4.

Area served' by the.Oty of Camas.

00UHlY .

Cark
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•Report ContinueeJ

~s,ting City ofCamas rights. ,The City of Camas has several surface and ground.water -rights and <:Jair
sho'NII ~low: -

llttJeWashougal River (reach now known as Boulder Creek), Certificate N9. S 711 C, is fo'(!1f~1
_acre-feet per year (AFIY). This source is subject to low flow conditions in the summer. ..

t·: . - . -._._ -.c - -.. -<-

jones Creek, CertifiCate No. S 712 C. is fo@and 1820 AF/Y. uris ~otirce goes low in thesllmmel
. ,

Well No. l;.Qaim No. 1~1022 for vested rights, is for 900 gpm and 320 AFIY. The well is no longer usc
a regular Intsis. -

Well No. 2, Claim No. 121023 for vested rights, is for 900 gpm and 230 AF/Y. The well is no longer usc:
a regular basis.

Well No. 3,-Certificate No. O-~-AC, is·-for 120q gpin and 118 AFIY.

Well No.4, Certificate No. G 4072 C, is for 1325 gpm and 1208 AF/Y.

Well No. 5, Cert~cate No: 06636 C, is for 600 gpm and 920 AF/Y.

Well No.6, Certificate-No. G 6635 C,is- for 1500 gpm and 2400 AF/Y.

Well No. 7, Certificate No. 02-00501, is for 1000 gpm and 530 AFIY.

WeIl No. 8, Certificate No. 02-24400, is for 900 gpm and 530 AF/Y.

Under the provisions of Certificates No. G2-OOS01C and 02-24400, the total annual quantity allow~ UI

existing rights is 5,750 AFIY._ - / _:.-::

OarkCountj Reservation. Under the provisions ofChapter 173-592 WAC, Reservation ofFuture PUblic W
Supply for Oark County, ground water was reserved for future benefiCial use for public water supply in C
County. Since the enactment of this reservation, water rights issued pursuant to WAC 173-592 have rece
a priority date of August 13, 1986, the effective date of said regulation. The total reservation quantity is 97

,gpm and 65,300 AFIY prorated by aquifer as follows:

- 1) Columbia River-Alluvium (IA) and Sandy River Mudstone (IC) 77,00fJ gpm, S1,BOOAF/Y;

2) Upper Troutdale (1B-2B) 20,000 gpm, 13,500 AFIY. .

The subject well is completed within the Upper.Troutdale sediments. This appropri~tion, therefore, falls ur.
WAC 173-592 and wJ1~ when permitted, be debited against the reserved quantity for the Upper Troutc
aquifers. In addition, the ~rmit will carry the August 13, 1986, priority date of the reservation.

Annualquantity supplemental to exisling rights. The total annual allocation under the City's existing rig
5,750 AFIY, was based on a projected population of 15,000. The City of Camas' actual water use for the)
1989 amounted to 1,930 acre-feet for a population of 6,600 (Oark County Coordinated,Waterastem F
Update, April 1991; Intergovernmental Resource Center population summary, March 1990).

The City's annual water use should remain within existing rights -(5,750 AFIY) for the foreseeable fub
Therefore the annual quantity recommended for this permit will be supplemental to existingcrlghts, augment
system supply within the 5,750 AFIY already authorized.

Quantities from this.well. Due to the apparent limitat~ons of the aqUifer, t!\is well is probably not suitable
use as a major production wel1, but it could serve to boost system capacity du~g peak.periods. Mr. Levi

. requested that the permit authorize a maximum ~thdrawal of 650 gpIrt up to 20% of the time on average
allow the City to determine the optimum rate a~d pumping schedule. Accordingly, the permit will authol .
650 gpm and 210 AFIY from Well 9, subject to the provisions ~low.

Water right certificate._ Pursuant toRCW 90.03.330 and 90.44.080, a final certificate will be issued upo:
showing satisfactory to the·Department that the appropriation has been perfected incompliance with the tel

-of the subject permit. The certificated withdrawal rate and annual quantity will reflect a sustainable yield ~
protection of senior rights, within the amounts' specified on the perrilit. Monitoring anddafa submittal will·
required under the certificate as well as -the permit.

, .... --""II .......
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R.eport Continued
(~-"':.-

DATE:.,.-_Oc_t_o_be_r_'_2_, _'_99_2_

O·_~_·, .
The Water Resources Actof 1971$pecifies certai,n criteria regatding utilization and management of the'
Qf the-state in the bt?st public-int~rest. Favorable consideration oftlUsapplication has been based on-suB
waters available, at least dtIringportions of the year. However, it is-pointed out to the applicant-that tb
of water may be subject totegulation at certain times, based on the n~ity to maintain water q..uo:
sufficient for pres~lV8tio~ of the naturat:environment.

REPORWBY: ~~
The statutory permit f~ for this application is "$20.00.

•f:;_
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~l*4~j;ig~v~~i; .
STATE OF WASHINGTON

l)EPARTMJiNT OF ECOLOG1(
RepORT OF E)(AMINATION

"r f l~; H I: Y Surface Water (IS$u~ in aC(l!:rdance willi tl~ provisions ofChapter Il7,taws orW~shi~gtonfor 1917,aoo
amendm.~lIl' thereto. ~nd!he Riles and reg~lration! oftlie J;)eparllileni or~logY.l .

orOt)nQ Water (IS$l~d in aCl;Ordaftce Wilh the provi;ionl ofChapler 263,l.aws orW~shj!lglon for 1945. and
ame"dmenls therelo, and Ihe Riles ilnd regulatiofl! or Ilie Deparllflent ofr..cology)

PRIORITY DATE APPLICATION NVM~ER PERMIT NUMBER CERTIFICATE NUMBER

Aijgust 21, 2003 02~-30144
. ,

STA'tEcirv

NAMe

Q!y pf.Camas" ,
Al)bRESS (STREBT) . • .

616 Nij .Fourth Avepue Ga111~· WA. 98607,,,:,-J.,;.,.-~""""";"~. ~J.;....:,..;::.~,;...:;l ;f;,;""'.__--........_-_,+;::::.:;;;:~-'--_--_----i..--....;~'---------''"'''-.----'-io-o-'~. .....:.,;_--'-_...-i-

PIJBLIC WATERS TO·llE,APPROPRIA1'EO
SOURCE

MAXIMUM CUBlC FEBT PER SECOND MAXIMtjM GALLONS PER MINUTE:
, ~. f

MAXIMUM ACRE FEBT·PER YEAR

. t. -;

,5QO 2,1509V
A

NTITY. Type OF USE. PE:~R~I6~D:"-O~F:I:-' u~.S~,Et""·_~"':'-; -..I..__--J...-;:.-..o"-.-......J.--,-"..........__-,-,-,c;0....-..-'-'--"-'" ......c_"'-----"'e-....:-"""'--""'-_.............-.:...

2l J$~ a9,·e..~~et pet xe,ar .

)' ,... ,LOCATIQN OF I)IVE·RSIO~lWlrHDRAw.AL
APPROXIMAtE LOCATIONQF DIVERSION-WITHORA\VAL

Well 5: 2600ft E & 790ft N ofSW corner of Section 12, TINR3E; Parcel=87268000; Lat=45.58059763; Long=122.38336343
We116: 241 Oft E& 1795ft N ofSW corner ofSection 12~ TINR3E; Parcel=89927000; Lat=45.58340428; LOllg=122.384 12204
\\(eI17: 1280ft e~ 21 lOft N ofSW corner ofSection 12, 'T1NR3E; Parcel=~9891000;Lat=45.58431461; Long=122.38852327
Well 8: 1410ft E& 2080ft N QfSW corner ofSectioll 12, TINR3E; Parcel=89888000; Lat=45.58426809: Long= I22.38802699
Well 10: 790ft E & 2 f70ft N ofSW corner ofSection 12, tlNR3E; Parcel=89866000; Lat=45.58447735; Long=.122.39044258
Well 11: 1060ft E & 2145ft N ofSW corner ofSection 12, TINR3E; Pal'cel=89892000;. t-at=45.58439709; Long=122.38937969
Well 12: I03Qft E & 2145ft N of SW comer of Section 12, T 1NR3 E; Parcel=89892000;Lat=45 .58439492; Long=122.38950256
Well 13: 15ft e& 341Qft N ofSW corner ofSection 12, TINR3E;'Parcel=90928000; Lal=45.58783343; Long=122,39350782

; ,.

ffOwNSHlP N.
.. ~

,.

SMALJ."SST SUBOIVISION SECTION RANOe. (E. OR w.) W.M. W.rtJ.A. COUNTY

• <
12 IN 3,E.vy.M. 28, <;lark

' .

POINT OF WITI-IORAWAL NAMB PARCEL NUMBER

Washol,lgal River Wellfield See above

LATITUC>£

See above

LONGI'I'UDE

See above

DATUM
NAo83
(orthophoto)

RJ1;C<)RDEO·PL~Tt€O. pROPEn.TY
LOT BLOCK OF (GIVE NAME OF pl."A"r OR ADDIiION)

I LEGAL OESCRIPTION or PROPERTY ON WI-IleB WATER is T013EUSEO ' .
rAttachl~ent I shows lo~ation of the authorized place of use and point.~s) of diversioil or withdl'~wal]
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I)ij:SC~IPT]ON OF PROPOSEl) WORKS

8 Ex,isting Wells in the L9wer Washougal Wellfield

OEVELOPMENTSCHEOVLE
BeQIN PROJECT I;lY THIS PATE: COMPLETE P~OJECT BY THIS DATE: WATER PUT TO FULL ,JSE BY Ti-IIS DATE:

A\lg1Jst 1, 2008 August 1,2015
_-+---.-.--...;,.--;.-....--,_-n-------"";

MonitQring

PRQVISIONS

August 1~ 2025

The City of Canlas shall develop a monitoring plan that includes the following:

a.) Monitor water levels in existing wells (TW-C and Well 4) and three new ·luonitoring wells. The
new monitoring wells IUust be installed as a cluster in the lower Washougal River in general prox­
iUlity to the Georgia Pacific wellfield (where the largest dtawdown occurs in the area). Two wells
m\lst be completed in the lower penneabil.ity streambed unit that lies beneath the river, and the
third well nlust be conlpleted in the more pel'lueable PAA aquifer. All water levels nlust be 111eas­
urecl to the nearest tenth of a foot, on an hourly basis during baseflow periods. New monitoring
wells lnust be accurately located within 10 feet horizontally and 0.1 foot vertically. All monitor,..
ing wells must be constructed according to WAC 173-160-400.

b.)TIle City shall install a continuous river stage monitoring station in vicinity of the new monitoring
wells. The monitoring station m\,lst includea staff gage which is accurately located within 10 feet
horizontally and 0.1 foot vertically. Stage readings shall also be recorded 011 an hourly basis.

c.) Aquifer tests on the new Calnas production wells must coincide with summer/falliow-tlow peri­
ods and include seepage Sl,ll'veys during testing events. New supply wells must be accurately 10-
c~ted within 10 feet horizontally and 0.1 foot vertically. '

. d.) The City shall submit water level data from their monitoring network for the previous year by
. January 31. to the Department of Ecology. Data shaH be provided in a digital format along with a

two page sumolary attached. A more thorough monitoring report must be provided after 5 years
. from the date of issuance of this water right or when this perfilit is perfected (whichever COlnes
first), to further' evaluate the effects of pumping on the Washougal River.

Operations of Surface Water Systenl

1. Prior to groundwater being withdrawn under this. water right, the City of Canlas must cease their surface
water diversions from Jones and Boulder Creeks between May 15 and October 31 of each year. At the
State's discretion, the water rights associated with these diversions will be· placed into the State's Trust
Water Program as permanent, seasona.l donations.

Metering and Reporting Diversi~ns

1. An approved measuring device shall be installed and ffi.aintained for each of the wells authorized by this
water right, in accordance with the nl1e "Requirements for Measuring and Reporting Water Use ll

, WAC
173-173. .

2. Rep.orted water use data shall be submitted viathe Internet. To set up an Internet reporting account, access
If1tR~:atQ~·~r~§s.Wft.goy/ec'ylVfl'x!}Nr~/M~teringx/. If you do not have Internet access, contact the Southwest
Regional Office for forms to submIt your data. . -

3.· .·Chaptei~ .'11·:3,~,173VJlA¢- 4~.$cri-bes lhe requirements· for data accuracy, devi~e installation and operatiol~,
and Information reporting. It.alsoallo\vs a water user to petition Ecology for modificatiofis to some ofthe
~equirement$. Installation, operation; and maintenan:ce requirements are enclosed as a document ~ntitled
"Water Measurement Device .Installation and Operation Requirements."-

4.. Department of Ecology personnel, upon presentation of proper credentials, shall have accesS at reasonable
tin1es, to the records of water use that are kept to meet the above conditions and may inspect, at reasonable
times, any 111easuring device used to lneet the above conditions.

Development Schedule

1. The development schedule shall be as follows:

• Construction shall 1;>egin by" Atlgust 1, 2008
G2-30144_Wellfiled

Page 2
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STATE OF WASHINGT()N
DtPARTM~NTQF~COLOGY
REPORT QF EXA/llINATION

S~lrface Water {Issllt\l ill ~((ord~llCe wilh the provision! orCh~pter 117. l,./IWlI ofWnllington for 1917. lind
1I1nendt1'lenl! tfserelo. lind tile I'\Iles lind regulllllan! ofllle OeJ!IIr1l1lenl ofEcolo8Y.)

Ground Water lISS\Ie4 in a«ord~nee with the provisions ofChIpIer 26J.l,.aws or Washington for 1945. lI~d
. ~tnendmenls therelo, lind the rules lind regulations oflhe Depll111nenl of Ecology.)

PltIORITY DAT6

A\lfi;ust 21, 2003

l'iAt\ge

C~\¥ QfC9nJ~.

APPf.,ICATlON Nl)MBEIt

02-30145

CITY

PERMIT NUMBER

STATe

WA

. .
CERTIFICAiB Nt)MBER

ZIP CODE

98607

P1)B~IC WATERS TO (IE APPROPRIATEO
SOURce

PF9posed We~I,)~l1der~oJ) Site) .
iRII;iUTARy OP (I • sDi?;R~FA't:C;:;;E:;-;W~.·-::AT~e~·R;";;S7"")----------------------:..----'-----

,,:, ..~ .;

MAXIMUM CUBIC FEET PER SECOND MAX·IMtJM'"7:-:::0~A":""L~LO::::-::N:-:-:S::-:. P::::E::-;R~M-::I=:-N~U::::T=E----r.M:""':·"":-A=-:Xt':"iM~t"::'J~""':"I--A~C'"!-R~E -:F-E-ET-PE-"-~R....<y-E~A....R---

1000
Ql!AN'rl'~Y9 TVPE OF t)S.E. P6RrOD OF VSe .~- ~ 7 ,

8~O .apre-fr~~ per.)!ear ¥llllic,ipa~

880

y ear..roullq~ as lle~~ed

t ~QCATI<)N OF DI\fER-SION/WITHORAWAL
APPROXIMATE LOCATION OF OIVeR.$lO!i-WITHORAWAL

1900 feet north and 2050 feet west of SE corner of SectiOn 12

SMAL.LEST SU.BDIVISION SECTION ffOWNSHlP 14. RANOB;(E. OR W.) W.M. W.R.LA. COUNTY

NW 1/4SE 1/4 12 IN 3 E.W.lv1;. 28 .'Clarl<
- "

POINT OF WITHDRAWAL NAME
Anderson proposed well

PARCEL NUMBER
91045003

LATITUDE
45.58349 I61

LONGITUDE
122.38087177

DAtUM
NAD83
(orthophoto)

RECOROEO PLATTED PROPERTX
LOi BLOCK OF (GIVE NAME OF PLAT OR ADDITION)

I
.J

~EGAL DESCRIPTION OFPRQPERTY ON WHICH 'VATER IS TO BE t)SED
[Attachment 1 shows location of the authorized place oflJse and point(s) of diversion or withcjrawal]

Are.a served by the City of Calnas. The place of use of this water right is the service area"described in the cm'relltly

flpproved W~teF ~y§tcr~~..£..um as approved by th~ Washin?tol1.St~te~~~~:~l~:l1t~+~I:ea~~~T~~W 90."03.38~ lnay
have the effect of revISIng the place of use oft111S water nght lftne cntClm hi se""..lOh R.~v. ... 0.03.386(2) ale met.
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DESCRIPTION OF PltOPOSED WORKS

A proposed well

'BEGJN'PROJECT BY THIS DAtB:
DEVELOPMENT SCHEDULE A

.~OMPLETE PROJECT BY Ti-IIS DATE: ~ATER PUT TO FULL USE BY THIS DATE:

August 1,2015

PltOVISIONS

August 1, 2025

M()nitoring

the City of Ca1Ilas shall develop a monitoring plan that includes the tollowing:

a.) Monitor water levels in existing wells (TW-C and Well 4) and three new mOl1itoring wells. The
new monitoring wells must be i1?-stalled as a clus~e1' in the lower Washougal River in general prox­
imity to the Georgia Pacific wellfield (whereth~ largest drawdown occurs in the area). two 'NeIls
must be completed in the lower permeability streambed unit that lies beneath the river, and the
third well must be completed in the more permeable PAA aquifer. All water levels n1ust be lneas­
ured to the nearest tenth of a foot, on an ~ourly basis during basetlow periods. New l'l'lonitoring
wells must be accurately located within 10 feet horizontally and 0.1 foot vertically. All nlonitor-

, ing wells must be constructed according to WAt 173-160-400.
b.) The City shall install a continuous river stage monitoring station in vicinity of the 11ew monitoring

, wells. The monitoring station must include a $taff gage which is accurately located within 10 feet
horizontally and 0.1 foot vertically. Stage readings shall also be recorded on an hourly basis.

c.) Aquifer tests on the new Can18s production wells rnust coincide with surtltner/fall low-now peri­
ods and i~c1ude seepage surveys during testing events. New supply wells must be accurately lo­
cated within 10 feet horizontally and 0.1 foot vertically.

d.)the City shall submit water level data frol11 their 111onitoring network tor the pl'evious year by
January 31 to the Department of Ecology. Data shall be provided in a digital fornlat along with a
two page summary attached. A more thorough Inonitoring report must be provided after 5 years
from the date of issuance of this water right or when this pertnit is perfected (whichever con1es
nrst)" to further evaluate the effects of pumping on the Washougal River.

Op:er$ltions of S\lrtace~Water System

1. Prior to groundwater being withdrawn under this water right, the City or Camas n1ust cease their surface
water diversions from Jones and Boulder Creeks between May 15 and October 31 of each year. At the
State's discretion, the water rights associated with these diversions will be placed into the State's Trust
Water Program. as permanent, seasonal donations.

Metering and Reporting Diversions

1. An approved measuring device shall be installed and maintaitled for- each of the 'NeIls authorized by this
water right, in accordance with the rule "Requirements tor Measuring and Reporting Water Use", WAC
173-173.

2. :Reported wMer use data shall be submitted via the Internet. To set up an Internet reporting account, access
htt,ps:l/fortress.vya,gov/ecy/wrx!wrx/Meteringxl. If you do 110t have Internet access, contact the Southwest
Regional Offioe for forms to submit your data.

'3.' Chapter J 73-173 )VAC·d~s'cl'ihe.s, ..the re'quirements for data'accuracy~ device installation and operation,
and'information reporting. It also allows awater user to petitioil Bcology for modifications to sOUle of the
requirements; Installation, operation, and lnaintenance, requiretnents are enclosed as a dOCUll1ent entitled

, "Water Measurement Device Installation and Operation Requirements."

4. Department of Ecology personnel, upon presentation of prop~r credentials, shalll'1ave access at reasonable
times, 'to the records of water use that are kept to ineet the above conditions and tn,ay inspect, at reasonable
times, any measuring device used to meet the above conditions.

l).evelopmentSchedule

1. the development schedule shall be ~s fql1ows:

G2-30145_At'lderson Page 2'
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\ ... ~ ~ ... :. .. ~.

Ft,'I) i'il t \

. STATEOFWASHtNGTON
DEPARTM~NTOFECOLOGY
REPORT QF eXAMINATION

Surfaee Watel~ Ussu'~d in ac<;onj'ance with the provisiqns ofChapler 117.l,.awa ofWuhinglon for 1917. and
amendments lherelll',. and Ihe Alles and regulaliolli.ortlle Pepatlment ofEeology.)

G1'0\1nd Watel' (Iuue4 in accordance wilh lhe provisions ofChapler 26), I,.aws.of WuhinglQn for 1945 Ind
altl~lIdments therelo. an.d the rutes an4 re8\llations oflhe D~artln~n.l of ecology,) ".

lui,ve'the .effect ofre\{ising the piace,oftJse.ofthi~wate1" right if the cnteria 1n sectIon RCW 90.03.386(2) are n~et.

~

PRIORITY QATE APPLICATION NlJM8ER PERMIT NVMB'ER CERTIFICATE NllMBER
:-

A~,~u~t 2~', 2QO~3 02-30146

; j .. t. ~. , ,I

NAME " ;

<;¥a; O.f9E\mQs ; j : ';CITY';"'"~ ~ ....AI) RE~$ (S'f\tEBT)' .. STATB' 'ZI PCOO6

616 NEfoU11Jl AV~l1ue. C~J~1aS WA 9 607
1_ -1'. _ -;- _. ~_ r' {i i';S , f· ; ,.; !, .. ~. . . .. .- ;

: - ,

PlJI,lLIC WATERS TO B& APPROPRIATED
SO~R~E

~~qp9,S~d;;¥el} (~~rlfe.~·s. ~~n,d~l}&J. ' : ,.

I'Rf13lJTARy6r,(IF'sURFActtWAfI,SRS)
;

MXXIMOM 'CUBIC! FB~¥ PER SECOND :MftjdMOM'GALL6NS PER MINUTE MAXIMUM 'AClte FEET PI RYEAR

, .. 1000 880
QI)ANTI:TY.TYPBOF 0S8. peItIOOOF\JSe :

~89'~7re-f~rt Pr~ Y~~l'
l- ~ : M.uuiciRal Year-l'oun<t. as needed

, _ '. -.~. t.; ~ i ~ . - ~
;-r--, ;.. '. '. .~ .. .-

, .

LOCATlON OF DIVE~SIQN/WITHORAWAL
APPR<>XttvtA1~ J,...QCA'flON OF QIVERSION,-WITHQRAWAt,.

~.

200t~t llQrth &ltd 250Q feet west ofthe SE cQrl1er of Section 12
. ' :

·SJ~~Al.l"EST'Sl)BDIVIS1ON' SECTiON TowNSHIP"N, RANGE, (E. OR W,) w,fv1, w.R,LA. cot,JNTY'

SW 1/4. ~~ 1/4 12 IN 3~.W,M! 28 Clark
t IT -~ ~! .. : , .' ..

POINT OF W'ITHDRA\\fAL NAME PARCEl, NVMBER L.ATITUDB LQNGITUDE DATUM
Parkers ltanding proposed well 73134162 45,57960601 122.38210695 NAD83

(oI1hophoto)

,. f ,
R~C()RD (Ufr~ATTJ::J,> PR,.OPER'(V

I,.err ~ BLOCK·
{.

OF «(JIVE NAME O'P PLAT OR AODITION)

'"

. '

\ LEGA~ rh~SCRIPTION 'QF PROPERTY ON WHICH WATER IS TO BE QSED
IAttachmen~ 1 shows location of the authori,zed.place of use and point(s) ofdiversion Qr withdrawal]

f ~! _ _ .~: .t .~. - t- ~ ~ 11) ~ l . _ -,.. - - ..

.Area served QY the City of Camas. The place of \J.se of this water right is the service area described;ln the cu~rel1t1y
approved ~~t~F §,Y.§~x~'1,glfl!las approv~dbythe Washingto"n S~ate. D~l?a:t~ent o~Health. RCW 90.p3.386 111ay
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DESC.RIPTION OF PROPOSED WORKS

A ptoposed well

BEGIN PROJECT ev TH1S DATE:
OEVELOPMENTSCHEDULE

t:;OMPLETE PROJECT.BY THIS OATE: WATER put ro FULL USE BY TI-1I3 DATa:

August 1, 2008 August 1, 2015

P{{OVISIQNS

~ugust 1, 2025

Monitoring _

the City of Camas shall-develop a tnonitoring plan that includes the following:

a.) Monitor -water levels in existing wells (TW-C and Well 4) and three new Illonitoring wells. The
fiew monitoring wells must be inst~lled as a cluster in the lower Washougal River in general prox­
imityto the Georgia Pacific wellfield (where the largest drawdowtl occurs iil the area). two wells
must b~ completed in the lower permeability streanlbed unit that lies beneath the river, and the
third well must be completed in the more pertneable PAA aquifer. All water levels 111USt be l11eas­
ured to the nearest tenth of a foot, on an hourly basis during baseflow periods. New monitoring
wells must be accurately located within 10 feet horizontally and 0.1 foot vertically. All monitor­
ing wells must be constructed according to WAC 173-160-400.

b.) The City shall install a continuous river stage lDonitoring station in vicinity of the new 1110nitoring
well~. The monitoring station inust include a staff gage \>vhich is accurately located within 10 feet
horizontally and 0.1 foot vertically. Stage readings shall also be recorded on an hourly basis.

c.) Aquifer tests "On the new Camas production wells must coincide with surl1lner/falllow-tlow peri­
ods and include seepage surveys during testing events. New supply wells tnust be accurately lo­
cated within 10 feet horizontally and 0.1 foot vertically.

d.) the Ci.ty shall submit water level data froIll their monitorijlg network tor the previous year by
January 31 to the Department of :Ecology. bata shall be provided in a digital fonnet along with a
two page summary attached. A more thorough l'l1onitoring report must be provided after 5 years

~ from the date of issuance of this water right or when this permit is perfected (\>vhichever Comes
first), to further evaluate the effects ofpuQ1ping on the Washougal R.iver.

Q,perations of Surface Water System

1. Prior to groundwa.ter being withdrawn under this water right, the City of Camas nlust cease their surface
water diversions from Jones and Boulder Creeks between May 15 and October 31 of each year. At the
State's discretion, the water rights associated with these diversions will be placed into the State's Trust

_Water Program as per11'1aneilt, seasonal donations.

Metering and Reporting Diversions

-I. An approvecl measuring device shall be installed and maintained for each of the wells authorized by this
water right, itt accordance with the nde "Requirements for M~asuritlg and Reporting Water Use", WAC
173-173. .

2. Reported water use data shalll?e submitted via the Internet. To set up an InteI11et reporting account, access
_ https://fortress.wa.gov/ecy/wrx/wtx!Meteringx/. If you do fiot have Internet access, contact the Southwest
-- Regional office f~r forms to submit your data.

3. Chapter 173-173 WAC describes the requirements for data accuracy, device installation and operation,
and-information reporting. It also allows a water user to petition Ecology fOf tnodificatiofls to SOlne of the
tequirements. Installation, operation, and 1naintenance requirements are enclosed as a c1oCUll1ent entitled
"Water Measurement Device Installation and Operatibfi Requirenlents."

4. Department of Ecology personnel, upon presentation of proper credentials, shall have access at reasonable
times, to the records of water use that are kept to meet the above conditions and nlay inspect, at reasonable

- times, any nleasuring device used to Itleet the- above conditions.

Development Schedule

1. The development schedule shall be as follows:

G2.30146_Parkers Landing Page 2
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....
r r n ! ~l 1. i' SUI'face Water

$TATe OF WASHINGTON
l)EPARTMtNT OF ECOLOGY

RERQRT OF eXAMINATION

(h~ued in Jccord~nce wilh lhe provisions ofChapter 117, taws ofW8shinglon for 1917 lind
~mendments therelo, and the rule:s and.regul~lion~ ofllle D.eparlment of Ecology.) .'

Ground Water (Issued in 8ccon,l8n.ce willi the provisions ofChapler263, Law~ ofWlIshinglotl for 1945. lind
lIlnen~menls therelo,.-IInd the rules 8n<l regulations of the Dep8rtment of Ecology.) .

PRIORITY OATe' APPI,..ICAnON NUMBER PBRMIT NUMBER CERTI rlCATE NUMBBR

August 21, 20QJ' 02-30147

N,AME

CitJ{ Qf Caulas
A:BJiRESS ;(SfREBT) 4 CITY STATE ZIP CODa

VIA 98607

PUBLIC 'WAT~RST9 BE APPftOPRIATEQit' -'-

SOURCE

.Pr(H;)Q~ec;l jWrll (Treatn~~ntPla\lt Well)
TRf8UTARY OF (IF SURf./(cE WATERS~>'r-o--· --'-------:......-........--------~"""-----'---'-"""'-----'----....--"'------

MAXIMUM CUBIC FE~TPERSECONO MAXIMUM GALLONS PER MI~UTE
.... ~ .~ ,

MAXIMUM ACRE FEET PER YEAR

1000
Q\.}ANTITY. Type or: lJSE. p·eRIQO OF VSB

. ~8Qa?r;e-f~et~~r,¥e,~r MVP~9tP.~~

8S0

, • v LOCATION OF DIV&RSIONIWITHORA\""iAL
APPROXIMATE t-QCATION Op· DIVBRSION-,-\'lITHORAWAl,

2(),() f'~~t north and 200 feet west of the SW corner of Section 12
jlJ " :

SMALLEST SUBDiVISION, seCTiON rOWNSHIPN, I\ANGE.{E, on. W,) W.M. W.R:I.A. COUNTY

SW Jj4SWIf.t. 12 "1 N ~ E~W.M,. , , 2:8 Clark
. ·t. i..

POINTOr: WITHDRAWAL NAME PARCEL NUMBBR
Treatment Plant proposed well 87360000

LATITUOE
45:57902697

I,..ONGITUD8
122.39273145

DATVM
NAD83
(Of1hophoto)

',' OF (GIve NAME OF PLAT OR ADDITION)

t •

R€C<)RJ)EO PL~TTEO PROPI1;RTY' .
SLOCKLot

r;

LEGAL DESCluPtlON OF PROP&RTY ON WHICH WATER-IS TO BE USED
[Attach,ment 1 shows location ofthe authorized place of use and point(s) of~ivel'sionor withdrawal]

Are~ served by the City of Calnas. The place of use of this water light is the service area described in the currently
:~pprQ~ed ,¥n~q~ ~y,st~i11 £1~11 asappro\'edbynl~ W~h~l~~t~l~ .State..~~p~~t~ent ~~.y.,Ie~lth. RC\V 9q.03.38~ rnay
nave toe effect -~t l'eVlslttg the place Qf.\,ise of tJ'iisvvater'nght If t~1e cutCllft In sectIQn RC~. 90.03.3&6(2) ate .111et•.
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OESC~IPTI()N OF PROPOSED· WORKS

A proposed well

OEVELOPMENTSCHEDULE
BeGIN PROJECT BY THIS OATE: COMPLETE PRQJI;CT BY THIS DATE: WATER Pl)TTO FUl-L USE BY TI-IIS DAT8:

Aug\lst 1, 2008

Monitorillg

August 1, 2015·

PROVISIONS

August 1', 2025

) 1,

2.

3.

The City of Camas shall develop a monitoring plan that includes the following:

a.) Monitor water leveis in existing wells (TW-C and Well 4) and three new 111onitoring wells. The
new monitoring wells must" be installed as a cluster in the 10wer'Washougal River in general prox­
imity to the Georgia Pacific wellfield (where the largest drawdown occurs in the area). Two wells
must be· completed in the lower permeability streambed unit that lies beneath the river, and the
third well must be completed in the more permeable PAA aquifer. All waterleve'ls must be lueas­
ured to the nearest tenth of a foot, on an hourly. basis during basetlow periods. New monitoring
wells must be accurately located within 10 feet horizontally and 0.1 foot vertically. All monitor­
ing wells must be constructed according to' WAC 173.. 160-400.

Q.) The City shall install a continuous river stage monitoring station in vicinity of the new monitoring
wells. The monitoring station must include a staff gage which is accurately located within 10 feet
horizontally and 0.1 foot vertically. Stage readings shall also be recorded on an hourly basis.

c.) Aquifer tests on the new Caluas production wells nlust coincide with summer/falliow-tlow peri­
Qds and include seepage $\lfveys during testing events. New supply wells must be accurately lo­
cated within 1Qfeet hQrizontally and 0.1 foot v.ertically.

d.) The City shall ~\l~mit water lev.el data from their fil0nitorlng network for the previous year by
JaniJar)! 31 to the Depart)uent of Ecolog)!. Data shall be provided in a digital fOl111at along with a'
two page Stlmrnary attached. A lnore thorough nl0nitoring report must be provided after 5 years
from the date of issuance of this water right·or when this permit is perfected (whichever COllles
first), to further evaluate the effe~ts of pumping on the Washougal River.

Ope-rations QfSurface Water System

1. Prior to groundwater being withdrawn under this water right, the City of Camascmust cease their surface
water diversions fronl Jones and Boulder Creeks between May 15 and October 31 of each year. At the
~tate's discretion, the water rights associated with these diversions will be '.placed into the State's Trust
Wtiter Program as pernlanent, seasonal donations.

Reported water llse data shall be Sllbrnitted via the Internet. To set up an Internet reporting account, access
hH12s:(/~9r~1:es_s:~a.~g();'{les:x/~p~/~rx/M~~.eF!PJ~,X/.If you do not have Internet access, contact the SO~lthwest
R~gidnalOffice for forms to s\lbmit your data. . .

Chapter i 73-173 \VAC describes· the requirements for data accuracy, device installation and operation,
and infornlation reporting. It also allows a water user to petition Ecology for modifications to some of the
requirements. Installation, operation, and maintenance requirements are enclosed as a docuu1ent entitled
,"Water Me,asurement D,evice InstaUation and Operation Requirements."

4. :Oepartment of EcolQgy person,nel, upon presentation of proper credentials, shall have access at reasonable
. times, to the records of water use that are kept to lueet the above conditions and may insp.ect, at reasonable
tinles, a.ny measuring device used to meet the above conditions.

Dev.elopment Scbedule

1. The development schedule shall be as follows':

G2-3.0147_Treatment Plant Page 2
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REW....". ,,,..... ,.. '""", .,
Itlll"

RECI1
State of Washington'l~Q 4 dOl

Application for a Water Right, ..,. ' ..n,
Please follow lhe attached instructions to avoid U()(l6Ut8Sa~ deJa)'S',,-"

Fee Paid

O'Ie _

SocIion 1. Al'PLlCANT .. PERSON, OIlGANIZATION, OR WATER SYSTEM

Name Cit

M~itini Addre.'"",

Cily CalMS

of cam.a Home TtlI;L-)__ • _

616 NB 4th Ave. Work Tel:l.J§QJ~ - ;3.<.'"' _
Slale~ Zip+4 98607_+__ FAX;~-.JlX·_1~5~3~5'_ _

Section 2. CONTACT - PERSON TO CALL ABOUT Tim AJ'J'LlCATION
o Smile us above

NlI:Ine ~dc t.evieon __ Home Td;(.->__ . _

Mallin.. Atkln:'~$ 616 HE 4th Ave. WOt'k Tel:l360J.....!l3i - JiS,>l.. _

Cnt ea-a Slate~Zip+4 98607 + fAX:(J§Q.J~ • _l>,",,3~5,_ _

Relallonship 10 applicanl Fngineedng Kanagel:: - City or: Camaa

SecHon 3. STATEMENT OF INTENT

The QrrHcam ret.jut:$1:1 II rcrmil 10 tlSC 001 mure Ihlm 1,.QOO _ ( 00 gallons per minUlC or
[l cubic reet per second) from a 0 ~rface water SOur;::e or KI groulIll WOller source (ched only llIle) ror the
purpo!ll.-(S) of Ocm8stic{PUblic SUpplY . An'ACII A "LEGAL"
OI<:SCRIPTION OF' Tin: PLACt: OF USE. (Sre Ig$lrucUQgs.) NOTE: A /(~ pared numberora plat m,m~"IJ
nO(3u,Dicienl. Area served by City of Carras.
ulimate II m;u;imum annualiluamity IU hI: used in acre-tm pet year:'__o'200"''''''''''''lo'''''- _
o Oll,;ck if Ibe wale( us.. l~ 1"'If)lIsel,l lilr d sh"n-'tl';fll\ projecl llll.licau: lhe po::riod or lime thar the water will be

need.:d:
From '"

Section 4. WATER SOURCE

F"" No. 0 a· 300 I-q_...,

If SURFACE WATl::R lfOKOUNDWATER

Name !.he waler &O\Iree and illdicah~ if Slrl:MJl. ~"ring, A pennlt is desired for _2..._ well(s).
hike. etc. If Utlnalllt:d. write 'unmlmed spring,'
·unnamed Mream.' dC ..

Numher of diversions:

S"\lr~e nllWll in", (name "f h.llly uf walert Size &. del'lh (J{ well(s): 12-ineh deep
1SO feet. 6eep

LOCATION

Enter lhe nonh-soUlh and casl-wesl distane:es in feet from the poim of di ...·crsion or Wllhdrawallo the
neartSl !OCtlon corner: 160:> r:_t east. and 1000 feat eout.h of tile ... 1/4 of Section 28,

'I'oWnsh.ip 2 Nol::th, A3nge 3 Past

I( 1acoIl_ <4 __ .. pl:llUod, ~ldc

• •< ... ...~ T_mlRp
......

~(E(W) c ....nty
,~ .~. $o,I!ld;-""""

N' NW 2. 2N '" Clerk

-<:~r." EenlolJy Ute Del. R....OV.d' - " ....nIV 0 .... :

SVA, h_I1Nol Ex....' fEltC Uc_, ...' ot HMllth,

WRlAI~D.'.A"....,A.Comp+e'~C}I-Q\ .;i5L ~ 0 ..... II.t"",.d ..
ECl' Q+D.1,1. APPUCA"tQN

I
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Seetion 5. GEN~;RAL WATER SYSrEM INFORMATION

A, N~l1le of system, if named: Camas Municipal watec-sewer System

U. lJriclly descrihe yuur prop0f>e(j water ~ystem. (Moe inSlructions.)

1\ro 12-inch .!lupply wells will be constructed to depths of ISO feet. We
veIls will be used to provide water supply to municipal and industcial
watec ~Clll that ace served by the city of Camas.in the LaCA/M8 Basln
are.!\. See 1996 Water System Plan documents for other related water
system Info~tion.

iXl YES 0 NO
that arE!

0.., you alrt:lldy have lilly walt<r righ(.~ \If c1l\iIlL~ asso<,:iatt:d with thj~ Jlrlll>erty or syslcrn?
PRQVIOE DOCUMENTATION. See Ibt of City Water Rights and clailT\l3

attached.

St.'Ction 6. DOMF....')flC I PUBLIC WATER SUPPLY SYSTEM INFORMATION
(Completed for all domestic/public supply "sts.)

c.

A.

".
Numher of "(.>(Jnncctions· requcsted: 4896 Type vf cormectiurl Munici~l IndU5tdal Hookup
(current, l)unber of connectiOO$) (Home$. partment. Re.£!"eatlunal. etc.)

Art )'Qu wlthll1 lhe ~re:l of an aplJrIlvet! water system'! ~ YES 0 NO
If yt..-:i. e,,-plain why you are unable to conne.:t 10 the $y~tcm. Note: RcgiQlJfJl ....'(J./l:r Jy.l"lt:m$ 0" idt'fIlifit'(J by
)'our County Jkalfh Dt'f'arrntcIIf. 'ltle lI.ppliamt (City of C!lmaa) is the regionllll vater

provider.
Complete C. and D. only if the propo.~ed w~lter system will have fifteen or more connections.

C. l)(j yUII have It curren! wmer s)'su~m plan "pprovw by lht:
WashlngUJr1 State DC/larlmiml of Health" !Xl YES 0 NO
If yes, whtn was it approved'! 1996 Please :mad\ lhe ,,:orrent approvoo "enion of your plan.
Note: City is currently upc1ating water Bystern plan. New plan should be approved

D. Do you have an approved conservatiun plall? in early 2002. 1111 YES 0 NO
If yes. when wa~ it approvoo? 1996 P\e:lse altilch the l,;urrelll appn)Ved versi<:m of your rlan.
Note: Water Cono!lervatiOil"PIirlincor:porated into 1996 water System Plan, Which

is currently being updat~.

SecOnn 7. IRRIGATION/AGRICULTURAL/FARM INFORMATION
(Complete .for all irrigation alUl agriculture IIses.) N/A

A. Tlltul !lumber of a..:re.< tH he irrigated: _

H List Mlal number (.f a..:res for uther SII~'i;incd ~rkull\lraJ uses:

tJS::=============A.;r~ _USIl Acres:===
lJ.<e i\o,;res

C. Totl\l number of ll..:res tl) he cuvere(\ by this npplkatiun. _

D. Pamily Farlll Act (Initiative Measure Number 59. November J, 1977)
AdlJ up the llCrl':lgt: ill which yOll hav\', a collln>lling intdl"dl, induding only:

of; Acreage irrigatt:ll unlJcr water righlS acqninJtlafler December 8, 1977:
.t Acre~ye propt)soo tu he irrigated unlJer lhi~ 3llrliclttion:
:I: Acreage rroj)lISet.! III be irrigau~I under other pending nPl>IicaliOnlSj.

I.
2.

l~ the comhinoo :lncagt: greater than 2()()() ao,;res'!
Do ynll have a cnJltrolling interest in a Family Farm Developtnel1\ Permit?

If yes. enter lJermit nn:' _

(J YES (J NO
(J YES 0 NO

E. Farm USI:-<:

StlOckwaler - T{ltal ,'~n~(~':":in:,,:':, 'N<;;;:;;;;ik;~ 'A~":;m:,~'='Y~P:' (If dairy cattle, sec below)
Dairy - I Milking _ /I Nun-milking _

APPLICATION
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•
Sedion 8. WATER STORAGE

Will you be using a dam, dike, nr other stru~lure to relain or S10re water? [J YES ~ NO

NOT1i: Jfyou ",ill bt storing 10 "crt'-fUI Or mt>n '(""lIe mut/or ifllle "'Ill" II"!),,, will be /0 fUf or more al Ihf'- dUJ~ ".,;N.
mod SOl"" port;"" ollhe Slor"8'" 1"11/ br ooow: grod.. , >'tlU ,"USI auo ''I'P'Y jor a "serwir JH!mIil. rOil ",In S<:1 Q rnuvoir p<!rm't
"1'I,UC(IJ!"n/rooo IheLHpnn",em of Ikolo~y.

Sed;"n 9. ORlVlNG DIRECTIONS

l'n,Yide detailed driving in~truo,:l;<ms10 the Vr(,jeo;;( site. From Lacey, lilA. go southboUnd on 1-5.
Take 1~205 exit at HlIIzel Dell. Pl:'OCeed southbound 011 1-205 to SR-14. Take SR-14
eaetboUnd to Brady Road. Proceed north 011 Brady Roaq which turns into NW Packer
Avenue. COntinue nocthbound 011 NW Parker to SE lst Street. Go westoound 011 NW bt
to 216th Ave. Telke 216th Ave. nocthbound to CaJ'na,s Meadows Golt COUrse. Take 8ervice
rOlld through 90lf course to lo'el1 1!l1te.

St:etioll 10. REQUlUED MAP

A. Allach a Illap of the pmjl>l;t. (Si:!: jnstru..,ljons.)

Sectioo 11. PROPERTY OWNERSHIP

A, Does the applicant own th~ lailll un which Ih~ water will be used? lJ YES IX NO
If nn. uplain lhe applicalll's inl~r"st in the pJa..,~ of use lind provide- the name(s) lind addressees) of the
"wn~T(~):

The City 'till use the 'tatee foe §ul?Oly within tneir .service area.

8. Otle~ the applicant own the laml ~,n whidl the waleT" source is located? lJ YES IX NO
If ill>. suhmil II ,upy ul ilgreelllcnt:
The City will purchase property as part of the .supply well development.

I certify th:1l the illrorrn:lliun lIbove is true llud accurlHe tu the lIest ur Iny kllllwiedge. I under.o;lIllid that in
urder to 11r<~ess my lIppliClllioll, I ~rnnl slaff frum the Departnlellt uf EA:UJUgy ac:ces.S to the !lite fClr instK'Clioll
lInd monitoring purposes. Even tbuugh I 1I111y hao'e been :Lisistffi ill lhe ",rep.'lraliol1 of lhe nbol'" up",liclltion hy
lhe employet.."l or the De-partull.'llt of Et:olugy, nil r~l'ollsib1lil)' for Ihe atturllcy uf lhe informution resLs wilh
me.

~",c..!W r&
Aprlkam (ur authorized repres"ntativc) Date

Laoouwn\:r ((l( place-;;ruse (if .<ame a.s applicant. writll "same"j 'DC,C••::---------------

APPLICATION
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Use this page 10 conlillue your :U1swers to ltlly <lllCSliolls on the applicalioll, I'lease indicllte section
Ilumber berOl'c answcr,

WI:- are returning your 3[1()licatiUJl for the fnllnwinl; rcawn(s):

E)(amination fee w.~~ oot endo~~1 APPLICANT PLEASE-- RETURN TO CASHIER,
PO BOX 5128, LACEY, \VA
98:;(}9-5128

_ Se.::~i(ln nUlUher{~) is/are AI'I'Llw\NT PLEASE
in~'(}l\lplctc RETURN TO THE

APPROPRIATE REGIONAL
OFFICE

Explanatl()n:

Pleau prow/I! the udditloflal iliformali()II refllP.,lfed a!xJve /llul fe/urll your applico/ioll by
(I/<I/f')

r::.cOklgy s(l1f( _ Dalc _

To receive this document ill alternative format, contact Lisa Newman at (360) 407·6604 (Voice) or
(J60) 407-6006 (TDD).

i\PPI.JCi\TION
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, •
October 1,2001

City of Camas
Ann &ic Levison
616 NE 4" Avenue
Camas \VA 98607

STAn or WI\SHING10~

DEPARTMENT 01 l:eOlOG)
'.0.00' '''75 . 01>",p" W..h'o~loo .8504-7", .1360'r07·6JOO

Re: Walet Rig.ht ApplicAtion No. G2-30018

This lener is 10 8ckno\\'led~c Ihat the Washington State Department of ECOI1:irtteived your waler right
application. We have as..'iigncd )our application the number indicated above Please incJl1de this number
in future correspondence rt:garding your application with the Depanmenl of logy.

When we begin actively evaluating applications in your area, we will prepar! OJ public nolice and send it
to you" ilh publication instructions. It will be sometime before we arc able to begin working in your
area. In the meantime, please notify Ecology ofchanges such as address, pr perry ownership, or
variations in ) our proposed water use plans.

TIle availability of "ater in Washinglon state is a serious problem. Much 0 Ihe water in our slale has
already been approprialcd. The competition for water has t'scalatcd with au state's increasing
population, conflicting "'nter policy issues, and grave declines in salmon nn other fish populations. A
new watershed management law brings us a step closer 10 addressing some qfthese issues. It sets into
motio.l 8 locally based process to address water qualllity. quality. and habit} issues. Watershed
managemellt will help meet challenges for gelling water 10 people, induslrie , f"nns, and fish.

In some Meas of the slale, we are continuing to evaluate lIpplic81ions within vatersheds where we have
previollsly gathered infonnation and completed watershed assessmelllS. W arc also continuing to
process wmer right permit or change applications that arc intended to addrc s public health and safety
emergencies, the natural cllvil'OlIllIent, or are for nonconsumplive withdruW1ls. All other applications are
grouped by wlUershed lind proccssed according to the date of submittal, and when we have enough
inforJnlltioll and sUlff resources to make decisions.

If ),ou would like fUl1hcr information on your application, please contact th Southwest Regional Office at
(360) 407-0240.

Sincerely,

J- Mi7c.e '/fItITtJ

J. Mike Harris
Waler Resources Supervisor
Southwest Regional Office

JMH:th (applct.doc)
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•
STATE OF 'WASHINGTON

•
1

DePARTMENT or eCOLOG\
P.O. BQX 47775 • Olrmplil, \'iJshmglOn ~tJ504·;775 • rJ6Q~ 407.(,.:WO

October I, 200 I

City ofCamas
Attn Eric Levison
616 NE41lo Avenue
Camas \VA 98607

Re: Waler Righi Application No. G2·30019

This leher is 10 ackno.... ledge thaI the Washington State Dep..1nment ofECQlogy received your "ater right
application. We have assigned your application the number indicated above, Please include Ibis number
in future correspondence regarding your application with the Department arreola&)'.

When we begin actively evaluating applications in your area, we will preparF a public notice and send it
to )'OU with publication instructions. It will be sometime !>tfare we are able to begin working in your
area. In the meantime, please notify Ecology of changes such as address, pr~pcrtyo"'lership, or
variations in )'our proposed water use plans.

The Dvailability of water in Washington Slale is a serious problem. Much of the water in our state has
already bcclIsppropriated. The competition for water has escalated with ou slatc's increasing
population, conflicting water policy issues, and grave declines in salmon an other fish populations. A
n~w "alershed management law bJings us a step closer to ilddrt'ssing some fthese issu~s. It sets into
motion a locally based process to lIddress water quantity, quality, and habil issues. Watershed
management will help meet challenges for getting \\f11er to peoplc, industrie , farms, and fish.

In some aH~as of the state, we :1fe contiuuing to evaluate applica1ions within watersheds where we have
pre\riously gathered infonnaliOIl and completed wlltershed assessments. \V lire olso continuing to
process water right permit or change applications that are intended to addre s public health and safet)'
emergencies, the nntmal environment, or are for nOllconsumptive withdraw Is. All other applications arc
grouped by watershed and processed according to the dale of !iubmjttal, and when we have enough
information lllld sluff resources to make decisions.

If you would like further infonnation on )'0111' application, please contact the Southwest Regional Office lit
(360) 407-0240.

Sincerely,

J. Mike Harris
Wa\er Resources Supervisor
South"'cst Regional Office

JMH:th {lpfIld.docl

• •

s
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,
CITY OF CAMAS

616 Northeast Founh Avenue
P.O. Bol'. 1055

Camas. Washmgton 98607
hllP:lIwww.ci.camas_wa.us

August 29, 2001

• RECEiVED
CEPT. OF ECOLOGY/SIIR0

'01 Sf? -4 AID :37

DEPARTMENT OF PUBLIC WORKS

Mr. Mike Hanis
Department ofEcology
300 Desmond Drive
P.O. Box 47600
Olympia, WA 98504-7600

Subject: WlIter Right ApplicIIlioll Sllbmirtals
City oleamas

Dear Mr. Harris:

Enclosed you will find two water right applications along with the statutory examination fee 0($10.00 for
each water right application (total of $20.00). The enclosed applications arc for new water supply sources
in the Lacamas Basin.

The City ofCnmns would like 10 develop three new supply wells under thcs~ applications to meet the
rapid growth, which is occurring in the western portion of our service area. We recently completed an
extensive test well drilling program in this area. The results of the exploratoh drilling and aquifer testing
are summarized in the attached report titled City ofCamas, Westside Test wJiJ DriJling Program (PGG,
2001).

At YOUT convenience, we would like to schedule a meeting with you and your Siaffta discuss the results of
our tcst well program and strategies for obtaining water right pennilS for nc\v production wells.

We appreciate yOllT assistance on this matter.

s~
Eric LevIson
engineering Manager

Enclosures: Water Right Applications

t4:g;'iJ~rlo:s\erlc\banis082901 doc

Administration
36U·834·6864

BUilding
360·834-8860

Finance Fire
360·83H462 360·834·2262

i
I

Police !
360·834·4151

I

Public Works
360·834·3451

Parks & RecreatIon
360·8347092
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Printed B¥o- Dawn AfBrrymatf
OJ: 0SI0712OO1 At 10:10 am RECEIPT

Department of Ecology

PO Box 5128

Lacey, WA 98509-5128

(360) 407-7095

(4610 )

Receipt Number 02-{)05123

Current Document Number 461G0355CJ Date 09110/2001 FM 03

Remitter Name

CheckJDraw Number

Document Amount

Method of Payment
Comment Description

CAMAS CITY

4149

$20.00

Check
WATER RIGHTS

Receipt Name

Ref Ref Inv Id Prgm T R Fund Maj Mal Sub Cnty WOO< PIC AI Oro Prj Sui> Prj Sub SUb Val Sub Sub AlIoc
Doc Doc Nr C GfpS<c S<c CIs Prj Phs Ollj Sub GL Sid Sid Ami

N' Cd otlj Dr C,
14. Sty

HOO 001 001 .2 as ....1. 120.00

•
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- - _.. - .. -
TABLEl·3

.. - - -
City or Camas Water Right Summary

1!B-~--.
- -

FenllJl~l1o~t~t~Prli1i'lty Del< ~ t~ISl!~~:btllf.-:j:~Jl"'~{~,
ulrillOt ; _.,." -. . '~; m1 ._"" !"_'\Io~; ~ of

Claims
Well No.1 2159 fl N. 661 ft. E, from the SW CDnltr, 121022 6111174 900 320'''

512, TIN,ItlE
Well No.2 2132 ft. N. 731 ft. B. rrom thc.SW corner, 121023 6111n4 900 230'"

512, TIN.ItlE

C.rtifocales
Boulder (.ttdlhll~ S 712C 8122123 1120 1820'"
CruIc 12.5 ct.1 (PI

laoesCreek SE1I4. SW1I4. 53. l2NJt4E S 711 C 915f30 450 73Q'>'
fl.Odsl (PI

Well No. 3 1''''114, SWI/4, Sl2.TIN. JOe G85-AC 7(21/45 1200 118
(PI

Well No. 4 Wln. NWlJl, 512. TIN. R3E G4072-A C 2/12/59 1325 1208
(S)

WeUNo_ 5 Loc 9 0( 0rcIwd I:lomes. 2i60 ft. E. &JO ft. G6636-AC 3I22J68 600 920'"
Nfrom5W ....... Sl2, TIN.RJE rPI

Well No. 6 2300 It E, 1800 It N from sw C<>n><r, 512, G6635-AC 3/22168 1500 2400"1
TIN,ItlE (p)

Well No_ 7 1245 fl E. 214.5 ft. N fum SW am2CI', S12. 02-00501 C 312217 J Jooo 530'''
TIN, RJe rPl

Well No. 8 137$ ft. E, 2145 fl N fran SW oomer. SIt. G2-24400C 2l4n7 900 53Q'>'
TlN,R3E (PI

Permits
a 600 ft S 100 A_ W P- 8J.l3186 --6-50

TIN.ItlE I '51

Total Sam of all existing water right certifieates UId permits. Tb§t r.lllIfS do not lndodf daiJ!1!l!. SW= 1570gpm SW = 2550 ac-ft.

r..e. GW- 7175.pm GW - 3200 ae·ft.
Total- 8745 20m Total = 5750 ae·ft.

(I) CLlims. must ao throogb , '00 procedDre in stneCOlttt to <kU:m1ioe qfidity.
(2) 'This sourtt 'n$ fonbcdy bowS. !be little WasIOIpJ. Rh"Cr. tbe ce:ttifiate ram 10 an WtmlZDcOUS quanttty (QJ~ does Dot sprcify m aDana! wilbdnwu A DOE Report of Exummioa

forWeU No.7 (G2.oDS01 qsam:umrizes em:tiag ".<1terripn including l!20ac.ftIyr. fa 80aIdtr Cmek (5 712 C) Nsed (1:1 coo.t:iu:xds '-l.itbdr.lW<1l u (be ins~QMOaSri&htspecified.
(3) lheetttifiate refen: tom iastantmeou qtWIlilJ (Qi) aoddocs lIot specify 3D ZZlDual witbdnwal. A DOE Report of Eumin<1uoa (or WdlNCI. 7 (G2-00S01 C) summarizes aistiug "'''2.ter riplS

i!ldu.di:ng iJO lC.f\I)T. ftw lOdes Oed: (S 111 C) basa1 oe cxwhnUplt wilbdra"'21 at the iDstantllleal!i right specified.
(4) Tht-PermitMld Rcport~P"1'ni!\:lfjm ~g Ihi:a u:nif.a.c limited ~-m:r righIs 1O c total quantity wimdnv.-o or di'to'Crted rraman scurces is DOt 10 exceed 3300 ac-ftlyr.'"
(5) The hnIDl mel RqotofEu.mioa.liora. pn:ceding driJartifteateprovided for '"the total ammnt~~ to be wiChdrJ.'Iltn ordivatr:d••bicb i.Dctudes lheamouots II ilppto\oed in Surfx;.e Water

Ctnifu::Ifes No. 111 mel 112 aDd Ground WaterCer1ificatel No. 15.4012, 66JS. 6636.lbaD not eu:eed 5750 ac.ft.')'r."
(P) Primary wa1f:t right, additive to olbu rights.
(S) So¥pIcroec1aJ water rilh'. DOl additive or ClXlSidaed when SllIItmiDg il cumulative u:ol of.n ri&bu..

•

•
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ad View of Section 28, T2W, R3E
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Dwyer Creek

j-
1

Figu 1
Propo ed Well Location Map

I legend
~ Rivers, Streamsl: • Proposed Supply Well Site

I N Roads • WatfK bodies

.....J Parcels •! A
0 ""'" FootI j j

City de_""'!"__T.,,_
DtII.... ... II_. ­_...-
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l)

.-

Enlarged View of Section 28, T2W, R3E

Figu 1
Proposed Well Location Map

I

,

:.)'

Riven, Streams

Water bodies
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DwyerCreck

rtw 31m.. AV
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1

I Legend
I • Proposed Supply Wei $Ite

iNRoads

! 0 Parcels l ;'::~"'" • _""""
" 4000 Feet DfI..... "t90"'..
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''''",..,

Enla ed View of Section 28, T2W, R3E=
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Navy Federal Credit Union - Result

Account Transfers Recurring Transfers I Third·Party Transfers I External Transfers
IRAIESA Certificate Add-On

Third Party Transfer Confirmation

Page I of I

Transfer of funds successfully completed. See the new account balances below.

F,om Account' Share Savings 1274297009 KENNETH C ALEXANDER
From Account Balance: $14.25
To Account, EveryDay Checking 1274297710 ERNESTINE PALEXANDER
Payment Amount: $3,325.00
Effective Date: 03109/2009
Confirmation Number: 304756

I Print Receipt )

htt ps://myaccounts.navyfeu.0 rglcgi-bin/i fsewwwc?TransferRcsul t 3/9/2009



C-82

ROTORK CONTROLS, INC.
SCOPE OF WORK

START UP/COMMISSIONING OF ROTORK ACTUATORS

JOB SITE LOCATION: WARDEN, WASHINGTON

Rotork Field Engineer will:
1. Inspect all installed Rotork actuators for proper orientation.
2. Inspect all installed Rotork actuators for proper wiring terminations.
3. Electrically power up Rotork actuators and perform initial programming.
4. Set both the Open and Closed limits on the Rotork actuators.
5. Electrically stroke all valves with Rotork actuators to ensure proper operation.
6. Provide customer with the Field Service Report for their records.
7. Correct any discrepancies found during thjs course ofwork.
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rotOrlf--
factory service

11~SouIhIkI:lo\J;eUBlotd. SuiteS
PttItum,CA9~
Fhlne: (707) 769-4880
Fax: ('101) 769-4888

Service Relmtl

Job No.:
Engineer:
Date:
Site:

.....,
N,,~:

wodt Cgmpltttdj

Type:

V.Iv.
T~:

Site Contact:
Phone Number:
Date Service Performed:
PO Number:
Type of service:

RPM: Volt-:

V"".
T.", No:

Httzn " tddttfootl wom DttsItd. Dltg.Il!IlltCn,·
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Rotork Site Training Syllabus (for IQT)

I. Introduction to Rotork
A. Tech introduction
B. Rotork Conlrols, Inc.
C. Types and models of actuators. Sizing, classifications. Nameplates.
D. Documentation, Rotork.com

1) laT~ E110, E120, E17S, E185, Wiring diagrams

II. rQT
A. Nomenclature and parts ID.

1) Gearc8se, center column, drive bushings, battery, seals and a-rings.
2) Motor & wormwheel, resolver.
3) Handwheel, hand/auto lever, H/A cover.
4) Electronics- Cover (UV Window/local controls), main pcb, power module, motor control pcb
5) Options, If applicable

III. Operation, set-up and calibration (using live demo actuator)
A. Manual operatlon B. SeUlng tool and display
C. Menu structure and functions

1) Torque display, password screen
2) Pr1mary functions- open/close action, torque setting, limit setting.
3) Secondary functions-Indication, ESD(emerg shut down), options, lOT type and speed.

D. Local operation
E. Remote operation

1) Remote voltage supplies 2) Remote control configurations 3) Network options
F. Installation and adaption
G.Troubleshootlng

1) Alanns 2) Help screens 3) Common faults and checks
H. Maintenance - 1) Lubrication 2) inspection 3) spares

IV. Advanced Functions and Utillties (using laptop and PDA)
A. Insight
B. Configuration Files
C. Datalogger files

1) Torque profiles (for baseline filesltrendlng, torque issues)
2) Event logging and review

V. Conclusion- Review and Follow~up
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RWS300

TYPE I
TAP NOH RANGE

Z 120 96-144
F51-2S0mA A/S
FS2-5A A/5

TRANSFORMER TAPPING

120V
'PH

60HZ
SUPPLY

1
1

1

1
I
I
1

I
I
I FUSE F53 - 20"' ATO FAST ACTING

IJ'~I -?E.!:F_R~S~TTJ N~ £.U~E _
1

~1~~~'I\NOTE
,REfER TO PUBLICATION E175E FOR
,APPROVED FUSES f51, f52 AND FS3.

I MAX EXTERNAL LOAD ON TERMINALS
1 4 &STOBESW.

I CONTROL SIGNAL THRESHOLD VOLTAGES
I TO 8E MINIMUM 'ON' 20V ACIDC
I HAXIHUM 'OFF'= 3V
I HINIMUM CONTROL SIGNAL QURAfiON
I TO BE 300mS.

I CURRENT DRAWN FROM EACH REMOTE
I CONTROL SIGNAL IS SmA ON 24 V DC

OR 12mA ON 120V AC
I WIRES ARE IDENTIFIED AT EACH END
1 BY TERMINAL No. OR TAG No.
I
I
lINDICATlON CONTACTS 51-54 ARE SHOWN
liN THEIR DEFAULT CONFIGURATION.
~ONTACTS MAY BE CONFIGURED FOR ANY
OF THE FUNCTIONS DESCRIBED IN EI7SE
I
1

1

1

I
I

I
I
1

1

I

e r':).J A"'"~~,
2-0 ~

': '51 ~
C / I

'" 5K.1 ~
CtllTRCL

TRAtB'ORtER
I~~ ~~

HOTOR 5K.711 1 1, TOIO 'C, fl?~ pca s~
W~

51(, I 51::.4
,

120YACPSI ov DC SUPPLY •L1NtT 24V DC SUPPLY
,

5 "SENSING
~

PCB 51<.6

fl1 00"
~ "'"51::.8

SIC 14 - - -- 5IC.3

~:~~~r
,
, "68,- 44

5<. I
5K.4

~0
51::.10

HAKE AT FULLY I 51
,

SHUT
MAIN MAKE AT FULLY I 52 €
PCB OPEN

~~TI£RI1OSTAT MAKE ON VALVE I 53
TO'Olo~,rSI",) 51:.6 ALARM "HAKE TQ TRIP I -0J@g: ANY POSITION S4 13

LOCAL
5\(.2 ,.,-

CONTROl 51( 1
CLOSE

~:PCB . 51<.12 STOP/MAINTAIN

J~o",
OPEN -@35
COMMON -VE 20-GOV ACIDC

,
COMMON -VE 60 120V AC @

LQ.
T/SHT BYPASS ESO -S
OPEN INTERLOCK • (®
CLOSE INTERLOCK -@BfS' 51::.9 COMMON -VE 2a-GOV ACIOC

'" JBATTERY'
,

COMMON -VE 60-120Y AC
IRe' El?'iEl - , 'C3

FS4 loo.UOHLY FIHE
,..

ON AlEX ACTUATORSI

~SKS
~5K.1

INo 01. Te "R~E~VLIS,-"IO~N,-"Il€"-I.T~'~IL~S,
01 06100II FIRST 15Sl£ www.l1JtC)~.com CONFIG BY TPW

DATE 061008
6000-000 B1,C1,41,Ml

CUSTOMER SPECtFIC
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Rotork Site Training Syllabus (for IQMKII)

I. Introduction to Rotork
A. Tech introduction
B. Rotork Controls, Inc.
C. Types and models of actuators. Sizing, classifications. Nameplates.
D. Documentation, Rotork.com

1) IQMKII- Ell0, E120, E170E2, E170E3, E1BO, Wiring diagrams

II, IQMKII
A. Nomenclature and parts 10.

1) Gearcase, center column, resolver drive, battery, terminal bk>cklcover, seals and o-rings.
2) Motor & wormwheel. torque transducer (pleza assembly).
3) Handwheel (THW, SHW), Hand/Auto (HlA) lever
4) Electronics- Cover (UV window, local controls), main pcb, power module, resolver
5) Bases. drive bushings.
6) Options. gearboxes, if appUcabie

III. Operation, set-up and calibration
A. Manual operation
B. selting tool and display
C. Menu structure and functions

1} Torque display. password screen
2) Primary functions- open/close action, torque setting, limit setting.
3) Secondary functions-Indication, ESD(emerg shut down), options

D. Local operation
E. Remote operation

1) Remote voltage supplies 2) Remote control configurations 3) Network options
F. Installation and adaptlon
G.Troubleshooting

1) AlalTnS 2) Help screens 3) Common faults and checks
H. Maintenance

1) Lubrication 2) Inspection 3) Spares

IV. Advanced Functions and Utilities (using laptop)
A. Insight
B. Configuration Files
C. Datalogger files

1) Torque profiles (for baseline filesltrendlng, torque issues)
2) Event rogglng and review

v. Conclusion- Review and Follow-up
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RWS300

NOTE
REFER TO PUBLICATION EI'lOE FOR
APPROvED FUSES FSl AND FS2.

MAX EXTERNAL LOAD ON TERMINALS
~ & 5 TO BE sw.

CONTROL SIGNAL THRESHOLD VOLTAGES
TO BE MINIMUM 'ON' 20v ACIDC
MAXIMUM 'OFF'~ 3V
MINIMUM CONTROL SIGNAL DURATION
TO BE 30OfnS.

CURRENT DRAWN FROM EACH REMOTE
CONTROL SIGNAL IS SmA ON 24V DC
OR 12mA ON 120v AC
WIRES ARE IDENTIFIED AT EACH END
BY TERMINAL No. OR TAG No.

"""

120V I
L 3PH I
N 60HZ' TRANSfORMER TAPP I NG

SUPPLY \ IVOLTAGE 1 60HZ I
I LOW 92-135
I
(FUSE FSI - SOOmA ANT I-SURGE
IPSI SELF RESETTING FUSE.

r---------------
~ tCAPACITOR START/RUN

(Ii'" (CS/CS2 and CR/CR2l

24'1Ot lSUPPLY VOLTAGE & ACTUATOR SIZE.

~ W··.."" -,
~ I

..'x

•

u

r
OV DC SUPPLY

2-4V DC SUPPLY
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CITY OF CAMAS

616 Northeasl Fourth Avenue
PO. Box 1055

Camas, Washington 98607

httplfwww.ci.camas.wa.us

• flECEIYED
DEPT. OF ECOLOGY/SVIRO

·01 SEP -4 Al0:37

August 29,200 I

DEPt\RTMENT OF PUBLIC WORKS

Mr. Mike Harris
Depmtmenl of Ecology
300 Desmond Drive
P.O. Box 47600
Olympia, \VA 98504-7600

Subject; Water Right Application Submittals
City ojCamas

Dear Mr. Harris:

Em:loscd you will find two water right applications along wlth the statutory xamination fee of $10.00 for
each waler right application (total of $20.00), TIle enclosed applications are for new water supply sources
in the Lacamas Basin.

The City ofCamas would like to develop three new supply wells under thes applications to meellhe
rapid growth, which is occurring in the western portion of our service area. Ve recently completed an
extensive lest well drilling program in this area. The results of the explorato y drilling and aquifer testmg
tire summarized in the aUached report titlt:d City a/Cullla.f, Westside Test w: It Drilling Program (PGG.
2001).

s~
Eric LeVison
Engineering Manager

We appreciate your a:>sistancc Oil this malter.

At your convenience, we would like to schedule a meeting with you and you staff to discuss the results of
our test ,"ell program and strategies for obtaining water right permits for ne\ production wells.

Enclosures: Wnter Right Applications

Administration
360834·6864

Building
360·634-8660

Finance
360·634·2462

Fire
360·834·2262

Police
360.834-4151 1

Public WOrKs
"360·834·3451

Par1l.s & Recreatwn
360·834·7092
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Figure 1
Proposed Well Location Map
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Figur 1
Prop' sed Well Location Map
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Enlar;ed View of Section 33, T2W. R3E

Figure 1
Prop sed Well Location Map
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TABLE 1-3

City of Camas Water Right Summary

•

--e-
(I) Cbims muS( go tbIOagh aD adJudicltJOb procedt:re In JUte COlDt toddttmioe validity.
(2) This SOUIte .....-as fcnnerly bow as the little Washougal Rivtr. The «ttifica1c ram to tn instantaneous quantity (Q) and docs IlOl specif)· an 3IUlual witbdnt",u A DOE Rqlort c:L Enmination

eo.- Well No. 1 (02-00501 C) summ.uizes existing \Wlt;J rights iac:ludiog 1820 ac:.f'V)T for BooJdu Creek(S 112 C) based CD coatiDuou: withdrawal al the instaatlDC:OQS rigblspecifi.ed.
(3) The CCJtifica~refetS to u msba131U'n1!'15 quanlity (Q) md does aoupc:eify tn an:uW llrithdnwat A OOE Re-port ofEnminatioll lOr Well No. 7lG2-OO501 C) tummarizes aisting~"Uc1 rip.ts

iDcIudicg 730 ac·tvyr. fa Jmes Creel (S 711 C) based 00 CUlUnllOaS withdr.l".,'aJ 031 the: iDsrantanccus right specified_
(4) The Penmt aDd R.epm ofP.nmiIwioo preceding this certificate limitftl ntcrrights to e lDW quantity witbdrau (I' di\-ated from ill SOUIaS is act toaceed 3300 ae-ft1}T.'"
(5) The Pennilaod Report oCEuminatioo precedill:g this c:ertifzaLe pro"ided for "the k)b.I amoutltofwaur to be 'Aifbdrayo.ll crdiYUted. which iocktdes tbeunoonts as apprm"ed in SurfaceW~

Certif'~tes}olo. l11aud lJ2and Grouad Water Cc:rtificatel No. 85.4012, 6635. 60"" shan l10I aa:~ S1SO ac·fr/yc."
(P) Primary wau:r tight, additive to~ righIs.
(S) Supplemental wau:r rizht, Dot additive CI' ccasidcred ...tIeD s:lmJmiIl:g JI c:uma.b.n\e total ~an rights.

~d~li{jftl'fill4~¥f;~~~PffDritynal< ·?I.~~us.~ilih~,J,.~..l1!'antlti,..;,;
"". ~lIfu1lii . . '" .'. .~ '·.C .~~. . ae.- • .;

Claims
Wen No. 1 2159 ft. N. 667 ft. E. &om the SW ecruer. 121022 6111174 900 320(1)

512, TIN. RJ8

Wen No.2 2152 n.. N. 731 fl E. from dJc sw corner, 121023 6111n4 900 2.30")
S12. TIt'. RJE

Certificates
Boulder fnM_Jilill S712C 8n'2J'13 H2O 1820'"
Creek [2.5 <fJ1 (I'l

Jones Creek SEI/4, SWIJ4. S3. T2N.R4E 5711 C 915f30 450 73{f')
JI.Ornl (I'l

Wen No.3 NWll4., SWJJ4, SI2,TIN,lOE o 85-AC 7n1l45 1200 118
(I'l

Well No.4 Wll2. NWt/4. SIl. TIN. RJE 04072·AC 2112159 1325 1208
(S)

Well No.5 Lot 9 ofOl'dwd Hama, 2160 fL E. 840 ft. G6636-AC 3122/68 600 92lf-'
IHro•• SW """'". SI2. TIN. RJE ""Well No. 6 DO() fL e. 1800 fL N from SW comer. 512- G6635-AC 3/22/68 1500 2400' )

TIN,R38 (PI

Well No.7 1245 It. E, 2145 It. N _ SW ett=, 512, 02·00501 C 3/22171 1000 530'''
TIN. RJE ""Well No.8 1)75 ft. e. 2145 ft. N from SW ctmcr, Sl2, 02-24400 C 214n7 900 530'"
TIN, R 38 (PI

Permits
Well No.9 600 ft. S, 700 ft. \V from NI/4 cortJC". 54. G4-2ll84.E.- 0/1 >I0~ - «n . --.21 -

T1N,RJE I (S)

Total SIlIO of all uisting v.-alU ripe ttttificms aDd pnmjts. Tbes nlug do not jnclude daims. SW= 1570 gpm SW = 2550 ae-ft.
GW= 7175 gpm GW - 3200 ae·ft.
Total = 8745 lWm ToW = 5750 ae·Ct

. .
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Printed By; Dawn "!"<ryman
C>!: D9.1l7/200' AI: '0:'0 am

RECEIPT
Department of Ecology

PO Box 5128
Lacey. WA 98509·5128
(360) 407-7095

(4610)

Receipt Number 02~05123

Current Document Number 461 G0355CJ Date 0911 0/2001 FM 03

Remitter Name

•
Check/Draw Number

Document Amount

Method of Payment
Comment Description

CAMAS CITY

4149
$20.00
Check
WATER RIGHTS

Receipt Name

Cd

001 02 as 000010

Ref Ret InY
Occ Doc

Sf:< Nl-l,.

•
ld
Nr

Prgm T R Fund Maj Maj
C Grp Src

HOG 001

Sub
Src

Cnly W<n PIC
CIs

AI Org PIj Sub Plj Sub Sub Vat &b
Plj PI1s Obj Sub Gl Sid

Obj Or

Sub
Sid
Cr

Aloe
Ami

$2tJlO
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REeE/YEO
J£PT. OF £COLOGYISWP0

October 31, 2001

State of Washington

DEPARTMENT OF FISH AND WILDLI~ '01 /,\IV-5
Maiing Address; 600 Capllol Way N' Olympia, WA iSSOH091 • (360) 902· . TOO (360) 902·2207

Main Dfl"a location: NalUral Re5OUR:ft aulding' 1111 \'I/ashing\on S I 51:.· Olympia. WA

I

I1J 1 '16

Department of Ecology
Southwest Regional Office
7272 Cleanwater Lane
Olympia, Washington 98504-681 I

WATER RIGHT APPLICATIONREVIBW

City 0 Camas
616 N 411I Avenue
Cam' ,Wasbington 98607

Applicant:

WRIA: 28
Water: Well near Lacamas Lake and the
Columbia River.
This water and/or affected reacbes downstream are Inhabited by:

Based on: BSite-specific observations 0 WDFW database or GIS
Literature 0 Knowledge ofth type of stream

AIJplication Number: G230018

Amount:
Point or dh'crsion:
Point of use:

ers 359.00 gp 1

NWI/4 SWII4 of 533 TIN R3E.
300.00 acre-ft

'WDF\V reCOhllnended conditlolls:o lnstream flows in WAC l73-5

o This water right should be subject to any established lake eve(s, ifany.

lnstream flows based on: 0 IFlM study
o Other:

o USGS loe-wid o Tennant

s

\VDF'V requests that water right be subject to the following instr am flows or oatunll now,
whichever is less:

Jan
Feb
Mar
Apr
May
Jun



C-95

•
( lui

Aug
~ Scp

Del
Nov
Dec

Instrcam fluws to be measured at:

Other conditions requested by \VDFW iudicated by 0:
o HPA

o Screen intake ifaccessible to fish (to be determined durin application for HPA)
accordillg to WDFW standards.

o Based upon review offish resources prescnt, type and am unt of water usc, condition
of habitai, ilnd amount ofwaler available, WOFW REQUEST DENIAL oflhis
application, in accordance with RCW 75.20.050, 1F THIS SP CE IS CHECKED.

o WDFW recommends modification oflhis proposal to Ill" lire impacts to fish.

o WDFW is a landowner and water user that will be affect by this proposed usc.

o Please HOLD tbis application pending field review. WD W stafTwill provide
detailed response by

D Granting this water right application would adversely aife t WDFW's existing waler
rights for a facility. We requestlhc following conditions for t is water right if it is
granted.

Rationale for \VDFW recommendations if not based on cx.Jsting r~lcs or statutes: WDFW
has no objections to lhis application. :

Additional Comments:

~~.-V""-r'~_
Karen KJoempkcn
Water Rights Biologist
360-902-2615
Fax: 360-902-2946
E·mail: kloemkak@dfw.wa.gov
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Application for a Water Right
Please follow the attached instructions to avoid unnecessary delays.

Fee Paid

Date ~;

5«';00 I. API'LICA I' - PERSON. ORGANIZATION. OR WATER SYSTEM

Name Cit.y of e.-
Mailing Addre:u 616 HE 4th Ave.

City Camas Statl:~ Zlll+4 98607

HIJIlltl TeI:L...-J__ . _

Work Tel:(360 ) 834 - 3451

+__ FAX:U§QJ~- ~1~35,-----__

Section 2. CONTACT - PERSON TO CALL A110UT TIlE APPLICATION
o Smne 11<; llbovc

N1Ulll: Eric Leviaon HUllle Tel:L-)__ ' _

MaIling AlldrtsS 616 NIS 4th Ave. Work Td:(360 ) 634 - "34".5"'~ _

City CIIlniae Stale~ Zlp+4 96607 + FAX:U§QJ 834 - "1~5~3~5 _
Relationship ltl applicarn__f;ngineedng Kanager - C""t>"o~f,-,C _

M'CtiOll 3. SfATRl\1E IT OF INTENT

The appIi(::ln! fl!(jUe!lts • l~rrllil tt. uw not fIl(Jft than 350 ( (J gallons per minute ur
o !;Ublc. feet per 5ea>nd) (rom I 0 surface ..... ltCf $Ollrcc or l!l ground water ~\lrce (check only one) for the
IlUrpose(5) uf Daneatic/Public SUpply . ArrACIl A "LEGAL"
DESCRIPTION OF TIlE PLACE OF USE. (Stt IO!ilructlQD5,) NOTE: A fax parcel number or" plm /I"/t,be,. b
/101 :m(jidenl. llJ:e.a 8e['Ved by City of Cerna"
E"tirllale II muximum ltnnu:1I "Ulllllit}' til be us~'(I in acre-fc:et Iler y.:ar:__"3OQ""'---""',lo'""" _

o Check if the water use is proposed for II shan-Itfm project. Indkate the period of time thai the waler will be
~«I:

F'~ __'-.J__ <0 __,_,__

&'Clion 4. WATER SOURCE

F... NO.~' 300{~CA ON""' ............,

Jr SURFACE WATEJ( II GROUNDWATER

Name the. wat« source and in/,hcale If $Irwn. sprint. A permit is desired for 1 "'eU(I).
like. t:(c. If unnamaJ. write ·unnamed Iflrin,.·
·unnal1l«l 5lream.· e!l.:.:

Number or llivendn/l~:

SlJurct \lOW$ itllO (name "f bolly of waler): Sile & llcpth uf well(s): 12-inch 11.11
400 feet deep

LOCATION

&ltef" the north-S()IIlh and ~-"'cst distan,,:es In feel from the point of diyenion or withdrawal to the
nearest section comer: 160) feet north and 8lXl feet east of the SW 1/4 of Section 33.

'1'OIInI5hip 2 North, Range 3 East

I'~ vf_.... "rblted.~o. o. ""M T.....oohIf' R....EfW) C......,.,. ~-
'-" 8'''' SUbd...i....

NW sw 33 2N 3E Clark

cJFo, ~..oIO\lV U.. D.re !'lee,"""", - _P"..rfly D"., c.:z.-c...(Q I
S~P"", ~ •...",tJfol.., Exc....,t HRC IJ_-. t Oepc. 01 H.III.~ I

w••~D..c ....ccepMd "'5 Coo•.,le,eq ....Q).1 Ol .... ~o.oCRCC"""" ..
." AWLI 1'1
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Se«ion 5. GENERAL WATER SYSTEM INFORMATION ••
A. Name l,lf systtln, if named: _.':Carnae:",!"'O..'Mun~~i,:c~ipa~i~wa~t.!ro-:,se"":w~.:,,r_s~y~s~t~~"!.. _

B.

A.

Il Uriefly descritle your proposed water system, (S~"C lllsirucl!olls.)

One 12-inch supply well will be constructed to a depth of 400 feet. The
well will be use(! to provide watec supply to lwnicipal and inCIuetcial watec
useC!! that ace 88eved by the City of Ca/Mls.in the wcarnas Basin Area. See
City's 1996 Wetec System Plan documents foc othec related wetec system
intormation.

C. Do ~JII alf\:.;toJy ha\'e any water rights or clailllli a&.~ociateU with this property or system? l)I YES 0 NO
PROVIDE DOCUMENTATION. See Hat: of city watec eight permita and clai~ that:

are attached.

Sect;on 6. IlOMESTIC I PUBLIC WATER SUI'PLY SYSTEM INJ<'ORMATION
(ComjJleled for all domestic/public supply "ses,)

NU/llber of ·connt:eti(JlI3" requested: 4896 Type of llOiUtt:etion MUnicipal Industcie~
(Home.<!, Apartment, Recreatltma etc.

Are you within lhe area of an IIppruved water system1 []J YES ti 0
If yes, ~plain Why you are unable 10 connect to the sy~lelll, Note: RIlgiollul wule" systems are Identified by
your Gmllty Hrll/tll lk!l(Jrlmt"t. 1he epplicant (City of camas) is the regional watec

providec.
Complele C. and D. only if the proposed waler system will have fifteen or more connections.

C. Do you have a current watet systtm plan approved by the
Washington State Department of Hcahh1 C2I YES 0 NO
If yC$, IVhjn was it apllwved1 1996 I'le.l~e allad, thtl o.;urrcm approved vtrSlon of yuur plan.
Note: C ty is currentl~Ufi(j tffiiic WMter System Plan. The new plan !ShoUld

O. ~ ~'iB'(.r:iJ5PI~!X ~~'\'aliQn plall" [}I, YES 0 NO
If ye'i, when was it appruv«l? 1996 Please al1ach th~ currell( approved vtrsiOIl of your plall.
Note: Water conservation Plan iocorpClcated into 1996 wetec System Plan which

Section 7. t/\iiY8'X1flo~I~G~m:ruRALII'ARM lNk'ORMATION
(Complete for aU irrigation and agriculture uses.) tVA

/I.. Total number of llcre'i to boo:! irrigllled: _

II. List tOlal number of aGr~ tor other spedfiecJ agricultural U${)5:

C, Total number of acres tl,l he covered by this application: _

D. Family Farm Act (InitJ:dive MIl~sure Number .59, Nuvembt:r 3, 1977)
AoJd up the aertagt in which yOll have a controlling intercst, including only:

:j: Aaeagt irrigattd under water rights acquinoJ a/ltr Decembcr 8, 1977;
1: Acre3gt proposw \0 he irrig:lloo under this application;
1: Acreagt propo~ttJ \0 b~ irrigattd under othtr pt"nding ~pplicalion(s).

I.
2.

Is the comhinttJ acreag~ gr~at~r than 20Cl0 at:re.~?

Do you have a oomrollillg interest ill a Family Farm Developmem l'ermJl?
If yes, emtf ptl"mil 00" ~ _

[] YES [] NO
[] YES [] NO

E. Farm u~es:

Stock water - T()(al"''.::Of~,:":;:m:",:,.,,,';:;;;;;;d;;j 'A:,,:;m:,:I~,,~P:'> (If dairy cault, see below)
D~jry - , Milking. , Non·milklng_

APPLICATION •
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SecOon 8. WA"('ER STORAGE

Will yuu be u.,illg a ,Jam, dik~, or other ~tructure to retain l,lr $h:lre water? DYES rJNO

NOTF.: I/ytlu will ~ stori/lg 10 IIcre-jur or //lore oj .."'I.... and/or if rhe wale,. d"plh will be JOf~1 or more (/1 the dupur p<Jim,
(/1>(/ ,'()IIlt'; porI;OIl oj Ihe SI<II¥tg<l will ~ ubm'f!. gMde. y"" In"" /Ilso "",'ly fo/' <l rt'Jerw;r 11""",;1. You <"''' gel <l T"UerWI'r pnmll
""I'ual/iollfmm Ihe D"f",,.,,.,t'/ll of Ewlog)'.

Section 9. DRIVING DIRECTIONS

I'mvide detailed drivIng instrul,:'{ions 10 the Ilroject sitll. From Lacey, WA, go aouthbound on 1-5.
TMe 1-205 exit at Hazel Dell. Proceed ~thbound on 1-205 to SR-14. Take
SR-14 easttxlund to Brady Road. Proceed northboUrlCl on Brady Road, which turns
into NW Ptlrker Avenue, contin~ northbound on NW Parker Avenue pIlst 20th Street
NW. 'I\:lrn into Fire station Property, lI'hich is locsted on west side ot NW Parker
Avenue.

&x:tion 10. REQUIRED !\tAl'

A. Attao.;h a map of the projet;l. (See jnstruc!inrIS.)

Section 11. PROPERTY OWNERSHIP

A. Does the applicant own the land on which the water will ht:l u§~1 0 YES Xl NO
If nil. explain the applicant's interest in the pla,1: of lise and provide the narne{§) and addre85(es) of the
(lWnL"f(~):

The City will use the water to~ supply within thei~ service area.

B. DUell t!lll 3pplicallt own the lanoJ 00 which the wtllcr SllUr<:1l j~ locatoo1 0 YES 0 NO
tf rill. slIhrnit a LVpy of rlgr~ment;

The City will purchase the prope~ty as part ot the supply well development.

I cd"lify Ihlll the information lIhm'e is Irlle lind uccunlle III Ihe JK~t <If III)' knowledge, J IIll1lcrsl:md Ihol in
order to I,rl>a~~ Ill,)' :Ipplicaliun, I grullt staff from the IleJlllrlmeflt uf Eculogy lICCl'S'l to the !\"ile fur ilispectiull
oml lllullitorllll; pllrp.tlS~~. Even Ihough I Inll1 lll>~e 111:\.'" assisted in the prepl>l'1Ition of lhe 1Il1o~e application by
the elJlploy~ of the Oepllrlllleni of Ecology. all rc:;ponslbillty for the I)ttl!rl)cy of the informallon re!its \tilh
IIIC.

Apr1kanl (nr aurhori:!;L'tl rerrcsenlative)

LanoJOWll~r for plac~ of use (if same a'l applicant. wrile ~sam~') "DC,~,.C--------------

AI"PLICATION
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Use lhis page to cOlltinuc yuur allSWel1i to 1II1,}' lIuC!>1ious 011 the apl)\lcation. I'lease indlcllte secHon
nmubcr berol'c auswer.

We are returnlnllyour applil.:3lion for the following re:tWn(s):

Examination fee wa~ nlll enclQs~1 APPLICANT PLEASE-- RETURN TO CASHIER.
PO BOX 51211. LACEY. WA
98509-5\28

____ Seclion number(s) is/are APPLICANT PLEASE
incomplele RETURN TO THE

'n
APPROPRIATE REGIONA.L. . OFFICE

Expl:lIIatlon:

Please prQlide 1M Gildifiollal injorm/l/!()I/ requested abol't' alNl return ),our t/(lpli.:OIUJrl by
(dalt').

Ecology ~lafLf _ Date' _

To receive this document in alternative fortTmt, contact Lisa Newman at (360) 407·6604 (Voice) or
(360) 407-6006 (TDD).

• "rrUCATION
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PO Box lO~5

Camas WA 98607

STATE OF WASHlNGTON
CERTIFICATE OF CHANGE ONA CLAIM

...............
" .. " .. " .'leo L 0 C T
Doc-lIment Tille: Certificate or Water Right

Agency: Department of Ecology
SoulbWC$t Regional Office
P.O. Box: 47775
Olympia, WA 985()4..7775

Applicant: Cltyo£Camu
'Hi NE ...... Ave
PODOll 1053
Camas, W A 98607

R.e£eren~e Number:

PRIORITY UATli
3/091200\

CtAIM NUMnER
02-121022

PERMIT NUMBER CERTIF1C"TE NUMBER
02-CVI-2PI59

1'11.., b I~«l1rfy 1JtC2, In. ~,.,'" ltU_d app/,CflfI' htu 1Mtk proqf10~ 1OJ1~Q&fI<1tl 0/11. Dcpruu-", qf&:0100' 0/0 ./th' 10
,Iv ....., 0/~ pub/I(; _ter~ qftIN SIQM 0/ WaIJr.",/OI!lU ftfrtltt (kf/Md, 4M~rand~if.mlly,u6}«1 /Q~ promfoM
tXIIf"'/1td II! 'M P".,u fMWd "y,he OqJarlmtUtt o/Ecol.,. -a /hQ' ..ldOl"" w~ _ ifMIld ..flfln 1wu iIftII fNrftctd it!
~ .,.,1/" • Irrw~ ~dtt. SUM qfWadI'ttglOIf. QIff/ b ~"b)' Ct1fff~ by 1M~ q{EcoIOrY""IfUOlt~of
rt«xr/ tu sIt_... "", II 1IM1""d (0'" 4".DIltI(QdIlOJIy~Iy ltItd.

PUBLIC WATERS TO BE APPROPRIATED

SOURCE

Well 12

TRIR\TfAllY OF (IF SURF"CE W"TERS)

MAX. CUBIC FEET PER SECOND MAX GAu...oNS PER MlNl.JTI;

900GPM

MAX. ACRE-FEET PER YEAR

320 AFIY

QUANTtTYrrYf'E OF US&PERIOD OF USE

320 Acre-feet per year Municipal Supply Year-round, as needed

LEGAL DESCRIPTION OF LOCATION OF OIVERSIONIWJTIIORAWAL

APPROXIMATE LOCATION OF WlnlDRAWAL

fSec' 122240(0 N hand 000(, na fh So.., ort \ eet'stote ut Iwest comer 0 tlon

V. V. seCTION TOWNSIIIP N. RANOE(E.OR W.}W,M. W.R,l". COUNTY

NW Y. SW V- 12 I 3E 28 eM

PARCEL' 89892000

114 114
NJA

TOWNSHIPN. RANOE(E.ORW.)W.M.
N/A NJA

COUNTY
elarl<

PARCEL'

Area served by Clly of Cam., £or D1unltlpt.l supply.
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NIA

CONTINUED LEGAL DESCRIPTION FOR PROPERTY ON WHICH WATER IS TO BE USED

NIA

PROVISIONS

All conditions and requirements contained in reports ofexamination or pennits previously issued apply to
this certificate unless specifically noled below.

The water appropriated under this application will be used for public water supply. The State Doard of
Health rules require public WIller supply owners to obtain written approval from the Office of Water
Supply, Department of Health, 1112 SE Quince Street, PO Box 41890. Olympia, W!l.Shington 98504·1890.
prior 10 any new constnlction or aItCllltions ora public water supply system.

An approved measuring device shall be installed and maintained for each orlhe sources identified by this
water right in accordance with the rule "Requirements for Measuring and Reporting Water Use". Chapter
173-173 WAC.

Water use data shall be recorded monthly. The maximum rate of diversion/withdrawal and the annual total
volume shall be submitted to Ecology by January 31st of each calendar year.

The following infonnation shall be included with each submittal of water use data: owner, contact name if
different, mailing address, daytime phone number, WRJA. Permit/Certificate/Claim No., source name,
annual quantity used including units, maximum rate of diversion including units, monthly meter readings
including units, peak monthly flow including unitt, Department of Health WFI water system number rooo
source number(s), weU tag number, and period of use, In the future, Ecology may require additional
parameters to be reported or more frequent reporting. Ecology prefers web based data entry, but does
accept hard copies. Ecology will provide forms and e1«:tronic data entry infonnation. Submit data to:
Deparunent of Ecology, SWRO/WR PO Box 47775. Olympia. WA 98S04-7775.

Chapter 173- t73 WAC describes the requirements for data accuracy, device installation and operation, and
infonnation reporting. It also allows a water user to pelition Ecology for modifications to some of the
requirements. Installation, operation and maintenance requirements are enclosed 8S a document el\titled
"Water Measurement Device Installation and Operation Requirements".

Depanment of Ecology personnel, upon presentation of proper credentials, shall have access at reasonable

(continued on page 3)

The ri&ht to use of the wllter aforesaid hereby connrmed I. restricted to the land. or place of use
hertln dest:rlbed, neept liS provided in RCW 90.03.380, 90.03.390, lind 90.44.100.

This certificate of wllter right Is .peelnully subject to relinquishment for non-use of water as
provided in Chllpter 90.14 RCW.

Jay Manning, Director
Department of Ecology

BY~
Thomas Loranger Section Ma
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LEGAL DESCRIPTION ANDIOR PROVISIONS CONTINUED

Provisions Continued

times, to the records of water use that are kept to meet the above conditions, and to inspect at reasonable
times any measuring devicc used to meet the above conditions.

All wells constructed in the State shall meet the construction requirements of Chapter 173·160 WAC
entitled "Minimwn Stlltdards for the Construction and Maintenance of Wells" alld Cbapter 1&-1 04 RCW
entitled "Waler Well Construction, Act (1971)."

in accordance with Chapler 173·160 WAC, well'i shall not be located within certain minimum distances of
potential sources of contamination. These minimum distal\Ces shall comply with local health regulatioll:i,
as appropriate. In general, wells sllall be located at least 100 fect from sources ofcontamination. Wells
shall not be located within 1,000 feet ofa solid waste landfill.

Nothing in Ihis approval shall be construed as lessening or enlargiDg any waler rights represented by Water
Right Claim No's 121022 & 121023. The water use authorized under Ihis filing (fill in with water right
no.) :shall be considered supplemental to any water rights conftnned for said elaim as a result of a general
adjudication through Superior Court. should adjudication be undertaken.

CERTWICATE 3 No. G2-CVl-2PI59
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....... ....... .............
PO Box lOSS
Camas WA 911607

STATE 0.' WASIUNGTON
CERTIFICATEOFCHANGEONA CLAIM

"1I11SCIi 11111"""_C_' ••
E t 0 L 0 C Y
Document Title: Certificale of Water Right

ACenc=y: Department orEcology
Southwest Regional Offic;e
P.O. Box 41715
Olympia, WA 9I1S04~777S

Applanl: CUy ore'ma,
616 Nit ..• Ave
PO JJox 1055
eamu, WA 98607

Reference Number:

PRIORITY DATE
4106flOO1

(..'LAIM NUMBER
02·12\023

PERMIT NUMI3ER CERTIFICATE NUMBER
G2-CV 1-2P160

T1Tu u 10 o.,t!fy 1iTQ1/~ hI",ft ntVIt«JDppi,Nlftt hlR "Idfk prtHJjto liN ItlIt.ifaa.OII (Ifill_ ChJIQrl""ttr '"&c>l0fY of(I ,lgfoI /Q

Iht. use "'1M pub/.c uVJtrrl qI/I,. SID,e c;WlUhlftgtOfl a.r hcnlll tJ4/Md. ondund.,anJ3p«f!/m/ly~"/0 IN p'tlVUlOlU
~IOMed 1ft llor Penn.' "nluJ b1 ",. CMpwf_nr q Ecology, lMtd IJNn l(IuJ """ ttl IIw IJU at10MW<I/lon haJ ."per:fecWI '"
Qttonbx.'l!! Wit" the '-'I rtfr'" SIo.tc <IfW4Ullftgron. and I, lterdy tofIfi"".d by W OqxuflMft/.oIEcoIOfJ'olld fflfUfd oj
,"on!D.I ..... bill '" ,,,,,lied to CII'I _I«t/l(llfy buMj/dalfy curd.

PUBLIC WATERS TO BE APPROPRIATED

SOURCE

Well 10

TRIBUTARY OF (1f SURFACE WATERS)

MAX. CUBIC FEET PER SECOND MAX. GALLONS PER MINUTE

900

MAX. ACRE-fEET PER YEAR

230

QUANTrTYffYPI! Of USFlPERIC){) OF USE

230 Aae-feet per year MlUlicipal Supply seasonal Use, May 1 - August 31

l.EGAl. DESCR1Yfl0N OF LOCATION OF DlVERSlONIWITHDRAWAL

APPROXIMATE LOCAll0N Of WITHDRAWAL

2220 feet North and 710 feel East nhe Southwest comer ofSecfon 120 ,
Yo Yo SEcrlON tOWNSHIP N. RANGIi (E. OR W.) W.M. W.RLA. COUNTY

NW I/. SW V- 12 I 3E 2' Clark

PARCEL' 89866000

LEGAL DESCRIPTION OPPROPERTY ON WI:UCH WATER IS TO BE USED

114114
NlA

TOWNSHIP N. RANCE (E. OR W.) W.M.
N/A N/A

00\1N7Y
Clorl<

PARCEL'

A.-u sened by City oreamu for municipal Jlapply.
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NIA

CONTINUED LEGAL DESCRIPTION FOR PROPIO:RTY ON WHlCH WAT€RIS TO BE USED

NIA

PROVISIONS

All condilions and requiremcnl3 contained in reportS ofexamination or pem1it3 previously issued apply to
this certificate lIDless specifically noted below.

The water appropriated under this application will be used for public water supply. The State Board of
Health rules require public water supply owncn to obtain written appro....1from the Office of Water
Supply, Department or~eallh. 1112 SE Quince Street, PO Box 47&9'0. Olympia. Washington 98504.7890.
priM 10 any new C01lSlTUc1ion or elteratioos ofa public water supply system.

An approved measuring device shall be installed and maintained for each orlhe sourees identified by this
water right in accordance with the rule "Requirements for M~urin& and Reporting Water Usc", Chaptu
173-113 WAC.

Warer use data shall be: reoon:Ied monthly. 1be maximum rate ordivcnionlwithdBwa' and the annual lolal
volume shall be submitted to Ecology by January 31st oreach calendar year.

The following infonnation shall be included with ea.;h submittal of water use data: owner. contact name if
different, mailing address, daytime phone number, WRJA. PermiVCertificatelClaim No., source name,
annual quantity wed including units, maximum rate ofdivenion including units, monthly meter readin~
including units., peak monthly flow including units. Department of Health WFI water system numbet' and
source number(s), well tag number, and period of use. In the future, Ecology may require additional
perameten to be reported or more frequent reporting. Ecology prefers web based data entry, but does
accept hard copies. Ecology will provide forms and electronic data enlry information. Submit data to:
Department o{&ology, SWROIWR PO Box 41nS, Olympia. WA 91504-7175.

Chapter 113-113 WAC describes the requirements for data accuracy, device inSU.lllllioo and opc...tion. and
infonnalion reporting. II also Allows a water user to petition Ecology for modifications to some of me
requirements. Installation. operation and maintenance requirements are enclosed as a docUment entitled
"Water Measurement Device Installation and Operation Requiremenu".

Department of Ecology penonnel, upon presentation of proper credentials. shall have acccu aJ reasonable

(continued on page 3)

The rlgbt to use of the watu aforeukl hereby confirmed b rntnelcd 10 tbe I.Dds or place of use
herelD described, eIcept a. provided 5D RCW 90.03.380, 90.03.390, and 90.44.100.

Thb certificate of water right" .pec.lfkall)' subject to rellnqul.hmenc for nOD-lile of waler as
provided In Chapter 90.14 RCW.

Glvtln "5f'\Y hand and lhe seal f)

this • day of
lhIs office aI Olympia, Wtuhlngron,

t"'i r 1008.

OK-#-
Jay Manning. Director
Department ofEcology

BY~~~
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LEGAL DESCRlPTION AND/OR PROVISIONS CONnNUED

ProvjsjOIll Contjnued

timu, to the records of water use that are kept to meet I.he above conditions, and to inspect at reasonable
times any measuring device used to meet the above ooaditions.

All welb constructed in the State shall meet the conslnJction requinmc:nl$ orChaptc:r 173·160 WAC
entitled "Minimum Standards for the Coostnlctioo and Maintc:nancc: of Wells" and O'8Ipter 11-104 RCW
entitled "WatC( Well Construction, Act (1971)."

In accordance with Chapter 173·160 WAC, wellilhall not be located within certain minimum distances of
potential sourocs of contamination. 11tc:x minimum distances shall comply with loc:a.l health n:gulations,
as appropriate. In aenc:ral, wells $hall be: 10000cd at least 100 feet from IOun:ICS ofcootamination. Wells
shall not be located within 1,000 feet of a solid wute landfill.

Nothing in this approval shall be construed as lesJenina or enlarging any water ri&hts represented by Water
Right Claim "NO'I 121022 It. 121023. The water usc authorized under this filing (fill in with water right
no.) shall be contidered supplemental to any water rights confumed for said cll..im as a result of a general
adjudication through Superior Court, should adjudication be undertaken.

rr.DTTJ:1rATJO , No. G2.cVI-2PI60



         

Table 1 

WATER SYSTEM PLAN 
WATER RIGHTS SELF ASSESSMENT  EXISTING STATUS 

EXISTING 
WATER RIGHTS 

EXISTING 
CONSUMPTION 

CURRENT WATER 
RIGHT STATUS 

(Excess/Deficiency) 
PERMIT 

CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. S 712 CS2-SWC 
712(1) 

 8/22/23 SO1/Bould
er Creek  1120 1820 590 530 

2. S 711 CS2-SWC 
711(1) 

 9/05/90 SO2/ Jones 
Creek 

 450 730 450 

679 

0 

3.G 85-A  7/21/45 SO13/Well 
3 

(transferred 
to Well 11) 

 1200 118 1200 0 

4. G 4072-A  2/12/59 SO16/Well 
4 

(transferred 
to Well 13) 

 1325 1208 1325 0 

5. G 6636-A  3/22/68 SO6/Well 5  600 920 500 100 
6. G 6635-A  3/22/68 SO7/Well 6  1500 2400 1450 50 
7. G2-00501  3/22/71 SO8/Well 7  1000 530 950 50 
8. G2-24400  2/04/77 SO9/Well 8  900 530 900 

3333 
(includes 

SO14, SO15, 
and 

expanded 
wellfield 
permit 
below) 

0 

2288 

9. G2-27384  8/13/86 SO11/Well 
9 

210 Qa is 
supplemental 

650 210 (S) 650 127 0 83 (S) 

10. G2-30144  8/13/86 Expanded 
Wellfield 

 500 2150 450(4) Included 
above 

50 Included 
above 

11. G2-30145(2)  8/13/86 Anderson 
Site 

 1000 880 0  1000 880 

12. G2-30146(2)  8/13/86 Parkers 
Landing 

 1000 880 0  1000 880 

13. G2-30147(2)  8/13/86 Treatment 
Plant Well 

 1000 880 0  1000 880 

Claims 
1.G2-CV1-2P160 
121023 

 6/11/74 SO14/Well 
1, 

(transferred 
to Well 10 

& 12) 

 900 320 900 Included 
above 

0 Included 
above 
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2. G2-CV1-2P160 
121023 

 6/11/74 SO15/Well 
2 

(transferred 
to Well 10 

& 12) 

 900 230 900 0 

TOTAL ************** ********* ********* **************** 12,475 11,090  3,460 3,780 7,630 

EXISTING LIMITS ON 
INTERTIE USE 

EXISTING 
CONSUMPTION 

THROUGH INTERTIE 

CURRENT INTERTIE 
SUPPLY STATUS 

(Excess/Deficiency) INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER Maximum 

Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1.         
TOTAL       ********************************************       

PENDING WATER RIGHTS PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  (Qa) 

Requested 
1.  Fire Station    350  
2. Camas Meadows    1000  
3.      
4.      

(1) These rights are not available for use during peak water use months. Only available between November 1 and May 14. Not included in instantaneous total. 
(2) These site are not yet developed.  
(3) Wells 5, 6, 7, 8, 10, 11, 12, and 13 are capped at 5,900 acre-ft per year.  
(4) Excess wellfield right being utilized at Well 8. 

 
The Department of Health is an equal opportunity agency.  For persons with disabilities, this document is available on request in other formats.  To submit a request, 
please call 1-800-525-0127 (TTY 1-800-833-6388).  For additional copies of this form, call 1-800-521-0323.  This and other forms are available at 
http://www.doh.wa.gov/ehp/dw 
 
DOH Form #331-371 (09/07) To return form, please see reverse side.
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Table 2 

WATER SYSTEM PLAN 
WATER RIGHTS SELF ASSESSMENT  6 YEAR FORECAST 

EXISTING 
WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(6-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 
PERMIT 

CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. S 712 CS2-
SWC 712(1) 

 8/22/23 SO1/Bould
er Creek  1120 1820     

2. S 711 CS2-
SWC 711(1) 

 9/05/90 SO2/ Jones 
Creek 

 450 730     

3.G 85-A  7/21/45 SO13/Well 
3 

(transferred 
to Well 11) 

 1200 118     

4. G 4072-A  2/12/59 SO16/Well 
4 

(transferred 
to Well 13) 

 1325 1208     

5. G 6636-A  3/22/68 SO6/Well 5  600 920     
6. G 6635-A  3/22/68 SO7/Well 6  1500 2400     
7. G2-00501  3/22/71 SO8/Well 7  1000 530     
8. G2-24400  2/04/77 SO9/Well 8  900 530     
9. G2-27384  8/13/86 SO11/Well 

9 
210 Qa is 

supplemental 
650 210 (S)     

10. G2-30144  8/13/86 Expanded 
Wellfield 

 500 2150     

11. G2-30145(2)  8/13/86 Anderson 
Site 

 1000 880     

12. G2-30146(2)  8/13/86 Parkers 
Landing 

 1000 880     

13. G2-30147(2)  8/13/86 Treatment 
Plant Well 

 1000 880     

Claims 
1.G2-CV1-2P160 
121023 

 6/11/74 SO14/Well 
1, 

(transferred 
to Well 10 

& 12) 

 900 320     
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2. G2-CV1-
2P160 121023 

 6/11/74 SO15/Well 
2 

(transferred 
to Well 10 

& 12) 

 900 230     

TOTAL ************** ********* ********* **************** 12,475 11,090 9,054 6,639 3,421 4,451 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1.         
TOTAL       ********************************************       

PENDING WATER RIGHTS PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  

(Qa) Requested 
1.  Fire Station    350  
2. Camas Meadows    1000  

 
The Department of Health is an equal opportunity agency.  For persons with disabilities, this document is available on request in other formats.  To submit a request, 
please call 1-800-525-0127 (TTY 1-800-833-6388).  For additional copies of this form, call 1-800-521-0323.  This and other forms are available at 
http://www.doh.wa.gov/ehp/dw 
 
DOH Form #331-372 (09/07) To return form, please see reverse side. 
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Table 3 

WATER SYSTEM PLAN 
WATER RIGHTS SELF ASSESSMENT  20 YEAR FORECAST 

EXISTING 
WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(20-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 
PERMIT 

CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. S 712 CS2-
SWC 712(1) 

 8/22/23 SO1/Bould
er Creek  1120 1820     

2. S 711 CS2-
SWC 711(1) 

 9/05/90 SO2/ Jones 
Creek 

 450 730     

3.G 85-A  7/21/45 SO13/Well 
3 

(transferred 
to Well 11) 

 1200 118     

4. G 4072-A  2/12/59 SO16/Well 
4 

(transferred 
to Well 13) 

 1325 1208     

5. G 6636-A  3/22/68 SO6/Well 5  600 920     
6. G 6635-A  3/22/68 SO7/Well 6  1500 2400     
7. G2-00501  3/22/71 SO8/Well 7  1000 530     
8. G2-24400  2/04/77 SO9/Well 8  900 530     
9. G2-27384  8/13/86 SO11/Well 

9 
210 Qa is 

supplemental 
650 210 (S)     

10. G2-30144  8/13/86 Expanded 
Wellfield 

 500 2150     

11. G2-30145(2)  8/13/86 Anderson 
Site 

 1000 880     

12. G2-30146(2)  8/13/86 Parkers 
Landing 

 1000 880     

13. G2-30147(2)  8/13/86 Treatment 
Plant Well 

 1000 880     

Claims 
1.G2-CV1-2P160 
121023 

 6/11/74 SO14/Well 
1, 

(transferred 
to Well 10 

& 12) 

 900 320     
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2. G2-CV1-
2P160 121023 

 6/11/74 SO15/Well 
2 

(transferred 
to Well 10 

& 12) 

 900 230     

TOTAL ************** ********* ********* **************** 12,475 11,090 14,174 10,523 -1,699 567 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1.         
TOTAL       ********************************************       

PENDING WATER RIGHTS PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  

(Qa) Requested 
1.  Fire Station    350  
2. Camas Meadows    1000  

The Department of Health is an equal opportunity agency.  For persons with disabilities, this document is available on request in other formats.  To submit a request, 
please call 1-800-525-0127 (TTY 1-800-833-6388).  For additional copies of this form, call 1-800-521-0323.  This and other forms are available at 
http://www.doh.wa.gov/ehp/dw 
 
DOH Form #331-373 (09/07) To return form, please see reverse side.
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D-1

CITY OF CAMAS
616 Northeast Fourth Avenue

P.O. Box 1055
Camas, Washington 98607

PH: 360-834-6864· F: 360-834-1535
http://www.ci.camas.wa.us

COMMUNITY DEVELOPMENT DEPARTMENT

Date Published: April 6, 2010

To Whom It May Concern:

Please fmd enclosed a Determination ofNonsignificance (DNS) for the City of Camas Water System
Plan Update (SEPA10-04) that was issued pursuant to the State Environmental Policy Act (SEPA)
Rules, Chapter 197-11, Washington Administrative Code. The enclosed review comments reflect
evaluation of the environmental checklist by the lead agency as required by WAC 197-11-33O(1)(a)(i).

A CD is enclosed that contains the draft Camas Water System Plan Update.

Written comments may be submitted on this determination within fourteen (14) days of its issuance,
April 20,2010, after which the DNS will be reconsidered in light ofthe comments received.

Please address all correspondence to:

City ofCamas, SEPA Official
Community Development Department
616 NE Fourth Avenue / P;O. Box 1055
Camas, Washington 98607

Human Resources Community Development Finance Fire Library
360·817·.1530 360·817·1562 360·834·2462 360·834·2262 360·834·4692

Police Public Works Parks &RecreaU
360·834·4151 360·817·1560 360·834·7092



D-2

Distribution

Bureau of Indian Affairs
C-Tran
Camas School District, Heidi Rosenberg
Camas Mayor Paul Dennis
Camas City Administrator, Lloyd Halverson
Camas Council Members (7)
Camas Engineering Department, James Carothers
Camas Fire DepartInent, Randy Miller
Camas Finance Director, Joan Durgin
Camas Operations Manager, Eric Levison
Camas Parks and Recreation, Jerry Acheson
Camas Planning Commission (7)
Camas Police Chief, Mitch Lackey
Camas Public Works Director~ Monte Brachmann
Camas Public Library, David Zavortink
Chinook Indian Nation
City ofVancouver
City ofWashougal
Cultural Resource Program, Cowlitz Indian Tribe, Dave Burlingame
Cultural Resource Program, Yakama Indian Nation, Clifford Washines
Cultural Resource Program, Yakama Indian Nation, Johnson Meninick
Clark County Community Development
Clark County Department of Transportation, Steve Schulte
Clark County Parks Department, Jeroen Kok
Clark County Natural Resources Council
Clark Public Utilities
CPU Canst., Service Manager
Department ofEcology
Department ofFish and Wildlife
Department ofHealth, Washington State
Department ofNatural Resources, SEPA Center
Department ofNatural Resources, Pacific Cascade Region
Department ofTransportation, Washington State
;Parks & Recreation Commission
'Port ofCamas-Washougal
Post Record Publications
Southwest Air Pollution Control Authority
US Anny Corps ofEngineers
Washington Office of Archaeology & Historic Preservation
DCAN (United Camas Neighborhood A~sociation)
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CASE NO:

APPLICANT:

REQUEST:

STATE ENVIRONMENTAL POLICY ACT

DETERMINATION OF NON-SIGNIFICANCE
(Non-project Action)

SEPAI0-04 - City of Camas Water System Plan Update

City of Camas

Adopt the City of Camas Water System Plan Update to provide a long-term
planning strategy for the City's water utility for the 6-year and 20-year planning
periods.

Location:
The proposal covers the corporate limits of the City of Camas.

Legal Description:
The planning area is bounded by:
Portions of Township 2 North, Range 3E, Sections 17,20,21,27,28,29,32,33,34,35 and 36;
Portions ofTownship 1 North, Range 3 E, Sections 1,2,3,4,5, 8, 9, 10, 11, 12, 13, 14, 15, 16; and
Portions of Township 1 North Range 4E, Section 7, and further defmeo as the Camas City Limits.

SEPA Determination:
Detennination ofNon-Significance. (Non-project Action)

Comment Deadline:
April 20,2010

As lead agency under· the State Environmental -Policy Act (SEPA)- Rules [Chapter· 197-11, Washington
Administrative Code (WAC)], the. City of Camas must detennine if there are·- possible significant adverse
environmental impacts associated with this proposal. The options include the following:

• DS = -Detel1l1inatign ,of Significance (The, impacts cannot_be mitigated through conditions· of
approval and, therefore, requiring the preparation of an Environmental Iffipact Statement
(EIS).

• I\1DNS = Mitigated Determination of Non-Significance (The impacts can be addressed
through conditions of approval), or;

• DNS = Detennination of Non-Significance (The impacts can be addressed by applying the
Camas Municipal Code).

Published: Post Record on April 6, 2010.-
Posted: Camas Post Office, City Hall, Camas Library, & City of Camas web site at:
http://www.ci.camas.wa.us/governlpublicnotice.htm
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Determination:
Detenninatibn ofNon-Significance (DNS). The City of Camas, as lead agency for review of this proposal,
has determined that this proposal does not have aprobable significant adverse impact on the .environment.
An Environmental Impact Statement (EIS) is not required under RCW 43.21C.030(2)(e). This decision
was made after review of a completed environmental checklist and other information on file with the City.

Date of Publication & Comment Period:
Publication date of this DNS is April 6, 2010, and is issued under WAC 197-11-340. The lead agency will
not act on this proposal until the close of the 14-day comment period which ends on
April 20, 2010.

SEPA Appeal Process:
An appeal of any aspect of this decision, including the SEPA determination and any required mitigation,
must be filed with the Community Development Department within fourteen (14) calendar days from the
date ofthe decision notice. The letter of appeal should contain the following infonnation.

1. The case number designated by the City of Camas and the name of the applicant; and,
2. The name and signature of each person or group (petitioners) and a statement showing that each

petitioner is entitled to file an appeal as described under Section 16.28.060 of the Camas
Municipal Code. If multiple parties file a single petition for review, the petition shall designate
one party as the contact representative with the City Planner. All contact with the City Planner
regarding the petition, including notice, shall be with this contact person.

The appeal request and appropriate fee is to be submitted to the Community Development Department
between 8:00 a.m. and >5:00 p.m. Monday through Friday, at the address listed below:

Appeal to the City of Camas SEPA Official
Community Development Department

616 NE Fourth Avenue / P.O. Box 1055
Camas, Washington 98607

Staff Contact Person:
Responsible Official:

James Carothers (360) 817-1'561
Phil Bourquin (360) 817-1562

J ..

Phil Bourquin, Community Development Director
apd R~ponsi~~e Official

~pril6~ 2010
Date

Published: Post Record on April 6, 2010.
Posted: Camas Post Office, CityHall, Camas Library,& City of Camas web site at:

. http://www.d.camas.wa.us/governlpublicnotice.htm. . ·.
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WAC 197-11-960 Environmental checklist.

[:NVIRONMENTAL CHECKLIST

Plilpose ofcheckhl,t:

The State Environmental Policy Act (SEPA), chapter 43.21C RCW, requires all governmental agencies to consider the
environmental impacts of a proposal before making decisions. An environmental impact statement (EIS) must be prepared for all
proposals with probable significant adverse impacts on the quality of the environment. The purpose of this checklist is to provide
information to help you and the agency identify impacts from your proposal (and to reduce or avoid impacts from the proposal, if
it can be done) and to help the agency dccide whether all EIS is required,

Instructiollsfor applicants:

This environmental checklist asks you to describe some basic information about your proposal. Governmental agencies
use this checklist to determine whether the environmental impacts of your proposal arc significant, requiring preparation of an
EIS. Answer the questions briefly, with the most precise information known, or give the best description you can.

You must ans\ver each question accurately and carefully, to the best of your knowledge. In most cases, you should be
able to answer the questions from your own observations or project plans without the need to hire experts. If you really do not
know the ans\ver, or if a question does not apply to your proposal, write "do not know" or "does not apply." Complete answers to
the questions now may avoid unnecessary delays later.

Some questions ask about governmental regulations, such as zoning, shoreline, and landmark designations. Answer
these questions if you can. If you have problems, the governmental agencies can assist you.

The checklist questions apply to all parts of your proposal, even if you plan to do them over a period ofti.l11e or on
different parcels of land. Attach any additional information that will help describe your proposal or its environmental effects.
The agency to which you submit this checklist may ask you to explain your answers or provide additional information reasonably
related to determining if there may be significant adverse impact.

Use ofchecklist for llonproject proposals:

Complete this checklist for nonproject proposals, even though questions may be answered Hdoes not apply. II IN

ADDITION, complete the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D),
For nonproject actions, the references in the checklist to the words "project," "applicant," and "property or site" should

be read as "proposal," "proposer,ll and Haffected geographic area," respectively.

A. BACKGROUND

L Name of proposed project, if applicable:
City of Camas Water System Plan Update

2. Name ofapplicant:
City of Camas Public Works Department

3. Address and phone number of applicant and contact person:

Monte Brachmann
616 NE Fonrth Avenne
Camas, Washington 98607
360817-1561

4, Date checklist prepared:
February 2, 2010

5. Agency requesting checklist:
City of Camas
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TO BE COMPLETED BY APPLICANT

6. Proposed timing or schedule (including phasing, if applicable):
Adoption of plan anticipated in 2010.

EVALUATION FOR

AGENCY USE ONLY

7. Do you have any plans for future additions, expansion, or further activity related to or connected with this proposal? If
yes, explain.
This Plan will provide a 6-year capital improvement plan (CIP). These projects will be implemented based on
need and available financing.

8. List any environmental information you know about that has been prepared, or will be prepared, directly related to this
proposal.
None

9. Do you know whether applications are pending for governmental approvals of other proposals directly affecting the
property covered by your proposal? If yes, explain.
No

10. List any government approvals or permits that \'lill be needed for your proposal, if known.
This Plan will reqnire approval by the Washington Department of Health prior to adoption by the City.

11. Give brief, complete description of your proposal, including the proposed uses and the size of the project and site.
There are several questions later in this checklist that ask you to describe certain aspects of your proposaL You do not
need to repeat those answers on this page. (Lead agencies may modify this form to include additional specific
information on project description.)
• Chapter 1 provides an introduction, Plan summary, historical information about the water system, and a

summary of existing facilities.
• Chapter 2 provides an overview of the regulatory requirements regarding legislation, regulatory

agencies, system design standards, and water quality standards.
• Chapter 3 provides the basic planning data and water use projections used in developing the planning

strategy for the next twenty years.
• Chapter 4 provides an analysis of the City's water qnality, inclnding Department of Health regnlations,

water treatment information, and recorded water quality information. This chapter also analyzes the
water system components and their ability to meet the projected demands on the system.

• Chapter 5 provides the hydranlic analysis for the water system using H20 Map modeling software. This
chapter illustrates how the system responds to various modeling scenarios, including identifying available
fire flows and system pressures.

• Chapter 6 outlines the City's water use efficiency program, including current conservation efforts, target
water use reductions, and an investigation of the potential for water reuse as a component of the water
use efficiency plan.

• Chapter 7 provides a summary of the operation and maintenance (O&M) program. This chapter
summarizes water system management, system operations, emergency response planning, safety
procedures, cross connection control, record keeping, and identifies O&M improvements.

• Chapter 8 presents the capital improvements, needed to address requirements identified by the analyses
provided in Chapters 4 through 7.

• Chapter 9 presents the current financial status of the City, along with a discussion of funding for the
identified capital improvement projects.

12. Location of the proposal. Give sufficient information for a person to understand the precise location of your proposed
project, including a street address, if any, and section, township, and rangc l ifknown. If a proposal would occur over a
range of area, provide the range or boundaries of the site(s). Provide a legal description, site plan, vicinity map, and
topographic map, if reasonabiy available. While you should submit any plans required by the agency, you arc not
required to duplicate maps or detailed plans submitted with any permit applications related to this checklist.
The City of Camas water service area and Jones and Boulder Creeks' watershed area and transmission main.

2
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TO BE COMPLETED BY APPLICANT

B. ENVIRONMENTAL ELEMENTS

EVALUATION FOR

AGENCY USE: ONLY

This is a nonproject action, therefore a number of the environmental elements will not apply. A general answer will
be provided where appropriate. The answers will apply generally to the Water Company's service area.

I. Earth

a. General description of the site (underline one): Flat, rolling, hilly) steep slopes) mountainous, other __.
Topography in the area ranges from flat in the older core of Camas and on the west side of Prune Hill, to hilly on
the flanks of Prune Hill, to steep slopes in some areas of Prune Hill and in some canyons on the south side of
Prune Hill. On the northeast side of Lacamas Lake the topography ranges from flat to hilly, with some steep
slopes.

b. What is the steepest slope on the site (approximate percent slope)?
The steepest slope in the area is well over 40%, in the southern area of Prune HilI overlooking the Columbia
River.

c. What general types of soils are found on the site (for example, clay, sand, gravel, peat, muck)? If you know the
classification of agricultural soils, specify them and note any prime farmland.
The US Soil Conservation Service survey of Clark County shows a number of soils series in the Camas area. The
area northeast of Lacamas Lake contains approximately 330 acres in agricultural use.

d. Are there surface indications 01' history of unstable soils in the immediate vicinity? If so, describe.
There are areas of potentially unstable soils within the City Limits. This plan would have no affect on soils.

c. Describe the purpose, type, and approximate quantities of any filling or grading proposed. Indicate source of fill.
The adoption of the proposed plan wonld not directly resnlt in filling or grading.

f. Could erosion occur as a result of clearing, construction, or use? If so, generally describe.
Non-project action.

g. About what percent of the site will be covered with impervious surfaces aftcr project constTuction (for example) asphalt
or buildings)?
Non-project action.

h. Proposed measures to reduce or control erosion, or other impacts to the eat1h, if any:
None.

2. Air

a. What types of emissions to the air would result from the proposal (i.e" dust, automobile, odors, and industrial wood
smoke) during constnlction and when the project is completed? If any, generally describe and give approximate
quantities, ifknown.
None.

b. Are there any off-site sources of emissions or odor that may affect yonr proposal? If so, generally describe.
Non-project action.

c. Proposed measures to reduce or control emissions or othcr impacts to air, if any:
None.

3
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TO BE COMPLETED BY APPLICANT

3. Water

a. Surface:

EVALUATION FOR

AGENCY USE ONLY

1) Is there any surface water body on or in the immediate vicinity of the site (including year-round and scasonal
stTeams, saltwater, lakes, ponds, wetlands)? If yes, describe t)1,e and provide names. If appropriate, state what
sh'cam or river it flows into.
There are six main surface water bodies in the area: Lacamas Lake, Round Lake, }"'allen Leaf Lake,
Lacamas Creek, Washongal River, and Colnmbia River.

2) Will the project require any work over, in, or adjacent to (within 200 feet) the described waters? If yes, please
describe and attach available plans.
No

3) Estimate the amount of fill and dredge material that would be placed in or removed from surface water or
wetland, and indicate the area of the site that would be affected. Indicate the source offill material.
None

4) Will the proposal require surface water withdrawals or diversions? Give general description, purpose and
approximate quantities, if known.
No

5) Does the proposal lie within a lOa-year floodplain? If so, note location on tlie site plan.
There are areas within the City of camas that lie within the 100-year floodplains of the Colnmbia River,
the \Vashougal River or Lacamas Creek.

6) Does the proposal involve any discharges of \vaste materials to surface waters? If so, describe the type of
waste and anticipated volume of discharge.
No.

b. Gronnd:

1) Will ground water be withdrawn, or will water be discharged to ground water? Give general description,
pUlpose and approximate quantities, if known.
No. This proposed plan is a non-project action.

2) Describe waste material that will be discharged into the ground from septic tanks or other sources, if any (for
example: domestic sewage; industrial; containing the following chemicals... ; agricultural; etc.). Describe the
general size of the system, the numbcr of such systcms, the number of houses to be served (if applicable), or the
number of animals or humans the system(s) is expected to serve.
None.

c. Water Runoff (including storm \vater):

I) Describe the source of runoff (including storm water) and method of collection and disposal, if any (include
quantities, ifknown). V\There will this water flow? Will this water flow into other waters? If so, describe.
Non-project action.

2) Could waste materials enter ground or surface waters? Ifso, generally describe.
No.

d. Proposed measures to reduce or control surfacc, ground and runoffwatcr impacts, if any:
None.

4
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TO BE COMPLETED BY APPLICANT

4. I'lants

a. Check or underline types of vegetation found on the site:
X deciduous tree: alder. maple, aspen, other

l evergreen tree: fir, cedar, pine, other
.1L shrubs
l grass
.1L pasture
l crop or grain
.1L wet soil plants: cattail, buttercup, bulhush, skunk cabbage, other
.1L other types of vegetation

b. What kind and amount of vegetation will be removed or altered?
None.

c. List threatened or endangered species known to be on or near the site.
Non-project action.

EVALUATION FOR

AGENCY USE ONLY

d. Proposed landscaping, use of native plants, or other measmes to preserve or enhance vegetation on the site, if any:
Non-project action.

5. Animals

a. Underline any birds and animals which have been observed on or ncar the site or are known to be on or near the site:

birds: hawk. heron, eagle, songbirds, other: osmev, watelfowl
mammals: deer, bear, elk, beaver, raccoon. possum
fish: bass, salmon, trout, herring, shellfish, other: ~

b. List any threatened or endangered species known to be on or near the site.
Five saJmonoid species - Fall Chinook, Chum and Coho salmon, Summer and Winter steelhead, and Bull tront­
are present within Lacamas Creek, the Washougal River and the Columbia River within the community. Bald
eagles have been knO\\'n to be along the Lacmnas Lake/Lacmllas Creek corridor and the Columbia River.

c. Is the site part of a migration route? If so, explain.
Portions of the City are within the Pacific Flyway, which is used by migratory waterfowl species.

d. Proposed measures to preserve or enhance wildlife, if any:
None.

6. Energy and Natural Resources

a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet the completed project's energy
needs? Describe whether it will be used for heating, manufacturing, etc.
Non-project action.

b. Would your project affect the potential usc of solar energy by adjacent prape11ies? If so, generally describe.
No

c. What kinds of energy conservation features are included in the plans of this proposal? List other proposed measures to
reduce or control energy impacts, if any.
Non-project action.

5
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TO BE COMPLETED BY APPUCANT

7. Environmental hcalth

a. Are there any enviromnental health hazards, including exposure to toxic chemicals, risk
of fire and explosion, spill, or hazardous \vaste, that could occur as a result of this proposal?
If so, describe.

The proposed plan will not resnlt in any health hazards.

I) Describe special emergency services that might be required.
Nonc.

2) Proposed measures to reduce or control environmental health hazards, if any:
None.

b. Noise

EVALUATION FOR

AGENCY USE ONLY

1) \\1hat types of noise exist in the area which may affect your project (for example: tTaffic, equipment, operation,
other)'?

None

2) What types and levels of noise would be created by or associated with the project on a short-term or a long-
term basis (for example: traffic, constmction, operation, other)? Indicate what hours noise \vould come from the site.

Non-project action.

3) Proposed measures to reduce or control noise impacts, if ally:
None.

8. Land and Shoreline Usc

a. What is the current use of the site and adjacent properties?
Camas is an urbanizcd and urbanizing community that has a variety of land uses from a large historic pulp and
paper manufacturer to a modern semi-conductor plant, and from older residential neighborhoods to new
subdivisions, as well as some areas in agricultural use. Commercial development centers are in the downtown
core ncar the pulp and paper mill, and in outlying corridors. Camas also has natural open spaces, parks, and
other public areas.

b. Has the site been used for agriculture? If so, describe.
Portions of the community (in Grass Valley) were in agricultural USe in the past, and some southern portions
appear to still be used for hay production or pasturc. Approximately 330 acres northeast of Lacamas Lake are
currently being used for agriculture.

c. Describe any stmctures on the site.
There are several thousand structures in the city, including more than 6,400 dwelling units.

d. Will any slmclures be demolished? If so, what?
The proposed plan will not result in structures being demolished.

6
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TO BE COMPLETED BY APPLICANT

e. \\That is the current zoning classification of the site?
The City of Camas has adopted the following zoning districts throughout the commnnity.

EVALUATION FOR

AGENCY USE ONLY

District

Residential

Residential

'Residential

Residential

Residential

:Residential

)Residential

!Multifamily

Mul tifamily

Multifamily

20,000

15,000

12,000

10,000

7,500

6,000

5,000

10

18

24

Symbol

iR-20

15

R-12

'R-IO

R-7.5

R-6

R-5

MF-IO

MF-18

MF-24

Comprehensive Plan Designation

Single-family Low

Single-family Low

Single-family Medium

Single-family Medium

Single-family Medium

Single-family High

Single-family High

Multifamily Low

Multifamily High

Multifamily High

Neighborhood Commercial

Community Commercial

Regional Commercial

Mixed Use

Downtown Commercial

Light Industrial

Light Industrial/
Business Park

iRC

MX

DC

LI

LI/BP

Commercial

Commercial

Comrnercial

Commercial

Commercial

Industrial

Light Industrial/Business Park

f. V/hat is the current comprehensive plan designation of the site? Please see table above.

g. If applicable, what is the current shoreline master program designation of the site?
Non-project action.

h. Has any part of the site been classified as an "environmentally sensitive II area? If so, specify.
No.

1. Approximately hO\v many people would reside or work in the completed project?
The City of Camas has a current population of approximately 16,950, with a forecasted population of
approximately 22,000 in a twenty-year planning horizon.

J' Approximately how many people would the completed project displace"
The proposed plan will not displace any people.

k. Proposed measures to avoid or reduce displacement impacts, if any:
None.

1. Proposed measures to ensure the proposal is compatible with existing and projected land
uses and plans, jf any:

7
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TO BE COMPLETED BY APPLICANT EVAL.tJA'l"JON FOR

AGENCY USE ONLY

The Plan will he reviewed by all applicable land nse authorities for compatibility. This includes Growth
Management planning requirements.

9. Housing

a. Approximately how many units would be provided, if any? Indicate whether high, middle or lO\v-income housing.
None.

b. Approximately how many units, if any, would be eliminated? Indicate whether high, middle, or low~incomc hOllsing.
None.

c. Proposed measures to reduce or conhol housing impacts, if any:
None.

10. Aesthetics

a. What is the tallest height ofany proposed stTllcture(s), not including antennas; what is
the principal exterior building material(s) proposed?
The proposed plan will not result in structural construction.

b. What views in the immediate vicinity would be altered or obstructed?
None.

c. Proposed measures to reduce or coniTol aesthetic impacts, if any:
None.

11. Light and glare

a. What typc of light or glare will the proposal produce? What time of day would it mainly occur?
Non-project action.

b. Could light or glare fro111 the finished project be a safety hazard or interfere with views?
No.

c. What existing off-site SOurces of light or glare may affect your proposal?
Non-project action.

d. Proposed measures to reduce or contTollight and glare impacts, if any:
None.

12. Recreation

a. What designated and informal recreational opportunities are in the inmlediate vicinity?
There arc numerous active and passive recreational opportunities within the City of Camas and the immediate
vicinity. Active recreational opportunities exist in the twelve developed parks, and on the major waterways
within city limits. Passive recreation opportunities exist within the approximately 436 acres of open space areas
within the city. A 312-acre regIonal park (Lacamas Lake County Park) provides both active and passive
recreation. Numerous paved and unpaved trails within residential developments, parks, and open space areas
also provide both active and passive recreational opportunities.

b. Would the proposed project displace any existing recreational uses? If so, describe.
Non-project action.

c. Proposed measures to reduce or control impacts on recreation, including recreation opporhmities to be provided by the
project or applicant, if any: None.

8
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TO BE COMPLETED BY APPLICANT

13. Historic and Cnltnral Preservation

EVALUATION FOR

AGENCY USE ONLY

a. Arc there any places or objects listed on, or proposed for, national, state or local preservation registers known to be on
or next to the site" If so, generally describe.
Several sites within the City of Camas are listed on national, state or local preservation registers.

b. Generally describe any landmarks or evidence of historic, archaeological, scientific or cultural imporlance known to be
on or next to the site.
There are five sites on the Clark County Heritage Register, twenty-one sites on the Clark County Historical
Resources Inventory, and two sites on the National Register of Historical Places.

c. Proposed measures to reduce or control impacts, if any:
None.

14. Transportation

a. Identify public streets and highways serving the site, and describe proposed access to the existing street system. Show
on site plans, if any.
The basic roadway system providing circulation to and from Camas is the federal and state highway system:
Interstate 5, Interstate 205, State Route 14, and State Route 500. The interstates link Camas and surrounding
areas to Portland to the south, as well as Olympia and Seattle to the north. State Route 14 is the major east-west
connection from Camas to 1-205 and 1-5. State Route 500 provides access to the northern parts of the County.

There are some major arterials: Pacific Rim Boulevard, SE 1st/Lake Road, Leadbetter Road, Brady/Parker
Road, and NE 3rd Avenue, to name a few, and several minor arterials that provide circulation between Camas
and communities to the east and west. These arterials also provide a significant amount of circulation within the
community.

b. Is site currently served by public transit? Ifuot, what is the approximate distance to the nearest transit stop?
Yes, the City is served by public transit. This proposal will not affect any routes.

c. How many parking spaces \vould the completed project have? How many would the project eliminate?
None.

d. Will the proposal require any new roads or streets, or improvements to existing roads or streets, not including
driveways') If so, generally describe (indicate whether public or private).
Non-project ~lction.

e. Will the project use (or occur in the immediate vicinity of) water, rail or air transpOltation'? If so, generally describe.
Non-project action.

f. How many vehicuiar trips per day would be generated by the completed project') Ifknown, indicate when peak volumes
would occur.
Non-project action.

g. Proposed measures to reduce or control transportation impacts, if any:
None.

IS. Public services

a. Would the project result in an increased need for public services (for example: fire protection, police protection, health
care, schools, other)? If so, generally describe.
No

9
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TO BE COMPLETED BY APPLICANT

b. Proposed measures to reduce or control direct impacts on public services, ifany_
None.

16. Utilities

EVALUATION FOR

AGENCY USE ONLY

Date Submitted:

a. Circle utilities currently available at the site: electricitv, natural gas, water, refuse service, telephone, sanitary
~, septic system, other.

b. Describe tbe utilities that are proposed for the project, the utility providing the service,
and the general construction activities on the site or in the inunediate vicinity which might
be needed.
The proposed plan will not result in utility construction.

C. SIG ATURE

Tlie above answers are true and complete to the best of my knowledge. I understand that the lead agency is relying on them to
make its decision.

Sigl1atureH~4~J .

...:?-/4/?P1l? .

10
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TO BE COMPLETED BY APPLICANT

D. SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS

(do not use this sheet for project actions)

EVALUATION FOR

AGENCY USE ONLY

Because these questions arc very general, it may be helpful to read them in conjunction with the list of the elements of
thc environment.

Whcn answering these questions, be aware of the extent the proposal, or the types of activities likely to result from the
proposal, \vould affect the item at a greater intensity or at a faster rate than if the proposal were not implcmented.
Respond briefly and in general terms.

1. How would the proposal be likely to increase discharge to water; emissions to air; pro~duction, storage, or release of
toxic or hazardous substances; or production of noise?

It is not anticipated that the proposed plan wiII increase discharge to water; emissions to air; production, storage
or release of toxic or hazardous substances; or production of noise.

Proposed measures to avoid or reduce such increases are:
Construction Best Management practices.

2. How would the proposal be likely to affect plants, animals, fish, or marine life"

The proposcd plan is not likely to affect plants, animals, t1sh or marine life.

Proposed measures to protect or conserve plants, animals, fish, or marine life arc:
N/A

3. How would the proposal be likely to deplete energy or natural resources?

The proposed plan will not likely deplete energy or natural resourees,

Proposed measures to protect or conserve energy and natural resources are:
None

4. How would the proposal be likely to use or affect environmentally sensitive areas or areas designated (or eligible or
under study) for governmental protection; such as parks, wilderness, wild and scenic rivers, threatened or endangered
species habitat, historic or cultural sitcs, wetlands, floodplains, or primc farmlands?

The potential for construction related affects to wetlands and the floodplain does exist, however,
construction is expected to occur on or adjaccnt to municipal roads and/or property, outside of
environmentally sensitive areas as much as possible.

Proposed measures to protect such resourccs or to avoid or reduce impacts are:

Project~specit1c affects to sensitive areas wiII be minimized and, if necessary, mitigated.

5. How would the proposal be likely to affect land and shorelinc usc, including whether it would allow or encouragc land
or shoreline uses incompatible with existing plans?

The proposed projects in the capital improvement plan are compatible with existing plans.

Proposed mcasures to avoid or rcduce shoreline and land use impacts are:

None

11
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TO BE COMPLETED BY APPLICANT EVALUATION FOR

AGENCY USE ONLY

6. HO\v would the proposal be likely to increase demands on transpOliation or public services and utilities?
The proposed plan would not increase demands on transportation. Demands 011 public services and utilities will
be determined on a project specitic basis.

Proposed measures to reduce or respond to such demand(s) are:

The proposed plan is intcnded to address supplying future demands to the Camas Water System.

7. Identify, if possible, whether the proposal may conflict v·"ith local, state, or federal laws or requirements for the
protection of the environment.
The proposed plan does not knowingly conIlict with any local, state or federal laws.

12
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City of Camas Water Details - INDEX

•

Detail No.
W1
W2
W3
W4
W5
W6
W7a& b
W8
W9
W10
W11
W12
W13
W14
W15
W16
W17
W18
W19a & b
W20
W21
W22a & b
W23

Detail Name
Water Notes
1" Water Service - New (Subdivision)
1" Water Service - Replacement
1~ Water Service - Meter Relocation
1" Water Service - Rural
2" Water Service
3" Water Service
2" Standard Bleweff
6" Low Peint Blowoff - Ditch
6" Low Point Blowett - Street
Fire Hydrant
Valve Box and Riser
Water Main Line and Valve
Pipe Joint Restraint
Thrust Block
2" AirNacuum Release Valve
2" Pressure Relief Valve Assembly
4" Vacuum Relief Valve
6"x2" PRV Station with 3" Relief
Above Ground PRV ReHef Drain
Water Quality Sampling Station
Standard Double Check Detector Valve Assembly
Utility Crossing Detail

Rev.
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1

Rev. Date
5/1/2007
5/112007
511/2007
5/112007
5/1/2007
511/2007
511/2007

9/18/2007
5/1/2007
5/1/2007
5/1/2007
51112007
5/1/2007
5/1/2007
51112007

9/1812007
511/2007
5/112007
5/1/2007
511/2007
511/2007
5/1/2007
5/1/2007

J:\GI$\ENGINEER\CAO\OETAlLS\2001 Detal!s\WATER\waterlndex,xls 911812007
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WATER CONSTRUCTION NOTES:

1. ALL TRENCH EXCAV,6,TlON AND PIPE INSTAllATION SHAll CONFORM TO THE MOST CURRENT A.W.W.A.
STANDARDS, AND THE MOST RECENTLY ADOPTED EDITION OF THE w.S.O.O.l. STANDARD SPEClFlCATlQNS
SECTION 7-08.3(1) AND SECTION 7-08.3(2). All EXCESS MATERiAl FROM THE TRENCH EXCAVATION
SHAll BE DISPOSED Of' AT AN APPROVED SITE.

2. PIPE BEDDING. PIPE ZONE lotATERlAl AND TRENCH BACKFILL SHALL BE AN APPROVED GRANULAR
MATERIAL OF ElTHER WASHED SCREENINGS OR 5/8 INCH MINUS CRUSHED ROCK SAND BACKfiLL IS NOT
ALLOWED.

3. TRENCH COMPACllON SHALL CONFORt.4 TO THE MOST RECENTlY ADOPTED EDIllON OF THE W.S.D.O.T.
STANDARD SPECIFICATIONS SECTlON 7-08.3(3). CONTRACTOR TO DETERMINE THE TYPE OF EQUIPMENT
AND METHOD USED TO ACHErVE THE REQUIRED COMPACTION AND BE APPROVED BY THE CITY OF CAMAS.
EACH urT SHALL BE COMPACTED TO A MINIMUM OF 95 PERCENT OF THE MAXIMUM DENSITY AS
DETERMINED BY THE A.A.S.H.T.O. T-180 TEST METHOD.

4. SETTI.EII4ENT or THE FINISHED SURFACE WITHIN THE WARRANTY PERIOD SHALL BE CONSIDERED TO BE A
RESULT OF IMPROPER COMPACTION AND SHALL BE PROMPTI.Y REPAIRED BY THE CONTRACTOR AT NO
EXPENSE TO THE CITY.

5. ALL VALVES 10 INCHES OR LESS IN DIAMETER SHALL BE A.W.W.A. APPROVED RESILIENT 'HEDGE GATE
VALVES, BUBBLE TIGHT AT lOOPSl, HAVE NON RISING STEMS. AND OPEN BY TURNING TO THE LEFT.
PROVIDE A 2 INCH SQUARE NUT TO CONfORM TO A.W.W.A. C-504. ALL VALVES 12 INCHES OR LARGER
IN DIAMETER SHALL BE A.W.W.A. APPROVED BUTTERFLY VALVES.

6. ALL WATER PIPE 12 INCHES OR LESS IN DIAMETER SHALL BE DUCTILE IRON CLASS 52 PIPE. ALL WATER
PIPE 14 INCHES IN DIAMETER AND LARGER SHALL BE DUCTILE IRON ClASS 51 PIPE. RUBBER GASKET
TYPE SHAll BE U.S. PIPE. TYTON OR APPROVED EQUAl. All FlTIlNGS SHALL BE OUCTlLE IRON AND
SHAll CONFORM TO THE A.W.W.A. STANDARD C-llO.

7. All TEES. FLANGES, CAPS, BENDS AND OFfSETS. AS WELL AS All OTHER APPURTENCES 'WHICH ARE
SUBJECT TO UNBALANCED THRUST. SHAll BE PROPERLY BRACED BY ONE Of THE fOlLO.......NG METHODS:
A. CONCRETE THRUST BLOCKING- AS DETAILED IN THE PLANS, SHAll BE PLACED AT BENDS, TEES,

DEAD ENOS AND CROSSES. BLOCKING SHAll BE .:soDa PSl CONCRETE POURED IN PLACE. CONCRETE
BLOCKING SHAlL BE AGAINST SOlID UNDISTURBED EARTH AT THE SIDES AND BOTIOM OF THE TRENCH
EXCAVATION AND SHAlL BE SHAPED SO AS NOT TO OBSTRUCT ACCESS TO THE JOINTS Of THE PIPE.
6 MIL PLASTIC SHALL BE USED TO INSULATE PIPE.

B. MECHANICAl JOINT RESTRAINT-USE ~EBBA IRON SERIES 1100 MEGA LUG MECHANICAL JOINT THRUST
RESTRAINi' OR APPROVED EQUAL CONTRACTOR TO RESTRAIN THE MINIMUM REQUIRED PIPE LENGTH
WITH -FIELD-LOK- GASKETS OR APPROVED EQUAL

B. ALL WATER MAINS SHALL BE TESTED AT 200PSI IN ACCORDANCE 'MTH SECTION 7-11.J(11) OF THE
STANDARD SPECIFICATIONS. THE CITY SHALL 8E NOTlflED 48 HOURS IN ADVANCE Of ACCEPTANCE
TESTING. MAXIMUM LENGTH OF PIPE TO BE TESTED AT ONE TIME IS 1000 FT.

9. CHLORINATlON SHALL BE PERfORMED IN ACCORDANCE WiTH SECTION 7-11.3(12) Of THE STANDARD
SPECifiCATIONS. CITY INSPECTOR Will TAKE SAMPLES AND DElIVER TO LABORATORY fOR BACTERIA
TESTlNG. NEGATIVE SAMPLE RESULTS SHALL BE CONfiRMED, PRIOR TO PRESSURE TESTING. DECLORINATION
OR DISPOSAL TO SANITARY MAIN MAY BE REOUIRED.

10. APPROPRIATE DISPOSAL AND OR DECHLORINATION OF fLUSHED WATER DURING 8LOWOff IS THE
RESPONSlBIUTY OF THE CONTRACTOR. METHOD USED SHAll BE APPROVED BY CITY AND OTHER
REGULATlNG AUTHORITIES.

11. WATER MAIN TO HAVE A MINIMUM COVER Of 30 INCHES. WATER SERVICES TO HAVE A MINIMUM 24- Of
COVER.

12. All EXISTING VALVES TO BE OPERATED BY CITY Of CAMAS WATER/SEWER DEPARTMENT PERSONNEL
ONLY.

, J. NO CONNECTIONS TO EXISTING WATER MAINS SHAll BE MADE PRIOR TO SATlSfACTORY PRESSURE
TESTlNG, DISINFECTION, AND THE CONFIRMATION Of A NEGATlVE BACTERIA TEST.

'"",=."...".--"'DAC=n:~"BY=-"""_='-----''"'" ~~c:nITYrYcO)fF'Ic:;MIlWi!'S;;s.-:::wWAATTiESiRiDDEE-TjjA\iILL---------lpjP~~1A!!,!iLN!iiol·1~
~~~~I~' o~

J 0/1/07 so ./C WATER CONSTRUCTION NOTES W1 z

~:'--~~""';;';f9:,,~<,~f1-~.q,~~~~:::.--~=s~.~,~~~[O~7:"- ..J;N!£012S£CA~L~El J~
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INSTALL CHRISTY
POLYMER WATER METER
BOX MODEl NO. FU 2
BOX AND Fl12D UO

SET NEW METER BOX
TO SIDEWALK GRADE.

METER SET BY CITY

NEW 1" BALL ANGLE METER
STOP. MUELlER 110 OR FORO
EQUAL WITH 1"X~" BRASS
METER BUSHING (NOTE 3)

8" MIN.
12" MAX.

~MIN. 6"R

,.

R.O.W. OR
APPROVED
EASEMENT

=
1. INSTALL METER BOX OUTSIDE OF SIDEWAlK.
2. SEE TRENCH SECTION DETAIL FOR BACKFILL REQUIREMENTS.
3. CONTRATOR SHALL B£ RESPONSIBLE FOR SUPPLYING THE

BRASS METER BUSHINGS TO THE CITY OF CAMAS.
4. MITER BOX LOCATION SHAlL BE OUTSIDE OF SIDEWAlK

EXCEPT WHERE NOTED IN PlANS.
5. METER BOXES FOR ADJOINING LOTS SHALL BE WITHIN 2" OF

lOT UHE Wl'1ERE POSSIBLE (SEE BELOW).
5. WATER METER SHAll. BE INSTALlED BY THE em'.

,-

, .

WATER METER
BOX (TYP)

- RQWOR-Pill:-

~I

"
-0

,

NEW
SIDEWALK

NEW CURB &
GUTITR

'z'

"~ "

- . .,. >' •.. SIDEWALK

LOCATION OF ADJOINING LOT METER BOXES

NEW 1" 8ALL CORP
STOP, t.lUELLER 11011CC
OR FORD EQUAl

D.I.? MAIN - 6
H

OR LARGER
REQUIRES DIRECT TAP.
4" MAIN - DOUBLE STRAP
SADDLf REOUIREQ FOR
SE~CE CONNECTION

1"TY'PE K FlEXIBLE
COPPER SERVICE, NO

,PUCES AlLOWED~ t ~

•
... I~I;;;!

z
p

~I~r, " "~ i
-•

~I~I~

"il~

(1

, l:i
~
j;:

~,

~
"iil

zl:!1\;! r

~

UJ
C
OJ
o
;;
\Q
o
z
~

" I~N ?

~

z
o
~

~

WTR-WS.DWG
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INSTALl. CHRISTY
POlYMER WATER METER
BOX IAOOEL NO. F112
BOX mo Fll2D LID

SET" NEW METER BOX
TO SIDEWALK GIWlE.

~

1. REPlACE ALL SERVICES WHICH MEET AJ('( OF THE
fOll.OW1NG CONomoNS:
A. I.4ETtR eox IS RELOCATED
8. SUBSTANDARD EITHER BY tolATERIAl..S OR l.N:K

OF COVER
2. If SERVICE UNE TO HOUSE IS DEEP. HAlF Of A

METER YOKE tolAY BE REQUIRED.
3. SEE TRENCH SECTlON DETAIL FOR BACKFILL

REOUlREMENTS.
4. WATER METER SHALl. BE INSTAllEO BY TH£ CITY.

MIN. 5"R

8" MIN.
12" MAX.
~ ~'NSTAU.l\' BRASS GATE OREl BAlL VALVE WI MUEllER

......... ~ OR FORO 110 CONNECTION
COUPUNG PER U.P.C. WHEN
DIRECTED BY TH£ Cm'.

R.O.W. OR
APPROVED
EASEt.lENT

5"

r
8AU. ANGLE
METER STOP

...
..

[o~

METER YOKE

••

z,
'5J;

NEW 1" BAlL CORP STOP, MUEl.LER
110xCC OR FORD EQUAL.,.

t:;:---- O.I.P. MAIN - 5" OR lARGER REOUIRES DIRECT TAP.
4" MAIN - DOUBLE STRAP SADDLE REOUIRED FOR
SERVICE CONNECTION

NEW 1" BAll ANGU: Io4ETER STOP,
l'TYPE K fLEXlBl£ MUElLER 110 OR fORO EQUAL WITH

COPPER SfR\I1CE. NO 1~" BRASS METER BUSHING

,PUC" AU.OWED"t #
"..-

"'I-I~
~

~Iili~i;;l
-

::~ SIDEWALK

CURB &: GUTTER

()

::!
'" 0,. "-< ()

~~
U1 en'" ,
'" "S ,.
() ..,
'" m

'"
~
;=

~ ~

z
o

~

WTR-WS.DWG
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INSTAI.l.. ~ - BRASS GATE OR 8AU.
VALVE. Io4UElLER 11Ox110 OR FORO
EQUAl., PER U.P.C. WHEN DIRECT£D
BY THE CITY.

TYPE K COPPER TUBING. SIZED
TO MATCH EXIS11NG COPPER
TUBING FROM MAIN

-=
1. REPlACE AI.l.. SERVlCES WHICH MEET ANY OF THE FOUOWING

CONDmOHS;
A. METER BOX IS RElOCATED
B. SUBSTANDARD EITHER BY t.lATERlALS OR L.ACK Of CCMR
C. METER IS TOO DEEP AND A YOKE MUST BE ADDEO.

2. IF S£RV1CE UNf TO HOUSE IS DEEP. HALF or A METER YOKE
MAY B£ REQUIRED.

3. IF SERVICE IS NOT COPPER. CONTRACTOR IS TO REFER TO
OETAJL W3 (REPlACEMENT WATER SERVICE) FOR INSTAUATlON.

4. FOR SERVICE RELOCATlONS, ONLY ONE FITTING IS ALLOWED
BETWEEN THE CORP STOP AND THE METER STOP. A Io4Ef(R
AO.'PTER REDUCING FROM A 1- SERVICE TO A SMALLER METER
MAY BE ALLowED iN ADDITION TO THE ONE FTrnNG.

5. INSTALL METER SOX OllTSlOE OF SIDEWALK
6. CALl FOR INSPECTlON OF COUPUNG UNDER PRESSURE PRIOR TO

BACKFlWNG.
7. S£E TREI'ICH SECTION OETAIL FOR BACKFILL REQUIREIolENTS.
6. WATER METER SHALl BE lHSTAU.EO BY THE CITY•

r
""'- ANClE
METER STOP

..

INSTALL CHRISTY
POLYMER WATER Io4ETER
BOX MOOEL NO. F'L12
BOX AND F'L 120 UO

" !'.. • / I S£T NEW "E1£R BOX
..' TO SIDEWALK GRADE:.

l. . ,.,' " '. I a- MIN. L EXISTlNG HOUSE SERVICE.
12- MAX. TYPE &: SIlt TO BE FIELD

"'MIIi"'l=~-' --..II , '. 'I II I "-_"',!" VERI"'D BY CONTRACTOR
~L__ .J '" ;:-;:;:=~ -- TO HOUSE

z
~.•l!i:

METER YOKE

NEW 1· 8AU. ANGLE METER STOP, -I .... CONNECT TO
hlUEU£R 110 OR fORO EOUAl. WITH EXISTING WATER

1"X~- BRASS METER BUSHING hlETER.

-----_.------------------ ~
-\-----------~~~:::-1~~/ MIN. 6-R

COhlPRESSlON
COUPUNG, 00 FORO

EQUAl (TYP.)

EXlsnNG COPPER ruBING, SIZE TO
BE FlElO VERIFIED BY CONTRACTOR

TO WIIN ---

"I_r~
~

~I~ c

~ ~ ~
R.O.W. OR
APPROV£O

l!J1~ ~
I I

EASEMENT

'! SIDEWALK EXISTING METER TO BE

"'0 CURB. WffiR~
RELOCATED loS SHOWN

ON PlANS

.'

"~
~ !i1

i:0
'~l~ VI

'" ,
::!

~()

'" :0
I 0'11 m

~l~ ~ ~
:0

:0

'"r0
()

~
0
Z

z
0

~

Ii
r

"'

'" ~...
I
WTR WS.DWG
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INSTALl CHRISTY
POL'l1oIER WATER METER
BOX MODEL NO. F1.12
BOX AND Fl120 UO

SHOULDER ROCK
AS REO'D.

4" MIN. ClASS "A'
A.C.P.

cor BACKFIll

SAWCUT EXIST.
A.G.P.

"I-I~
~

~Iili~i~

81~1~-
'I~I~

•. .
", ~ "

6" MIN. INSTAll ~. BRASS GATE

~.. -- 12" MAX.

~
0

OR BALL VAlVE WI

~
SELEC KATlVE BACKFILL

MUELLER OR FORO 110

;;1 \) • COI.4PACTfD TO 9SX Of T-99
CONNECTlON CouPUNG

I~\ ::0 ~
, PER u.p.e. WHEN

• --~.. DIRECTED BY THE CITY.

VI
•

'"
, N

~ ;
....

0 l /~ '-- NEW ,. BALL ANGlE METER

'"
'1\ I 0 ""

STOP. MUEllER 110 OR FORO

'!l
MIN. 6"R EQUAl... WITH 1"'X~' BRASS

~ ~ ~I
METER BUSHING

I ~NEW1'BALL
.~ 4~ CORP STOP, '-..t.PPROVEO GRANULAR "- 1"'TYPE K FLEXIBLE

MUElLER 11 alICe BACKFILL COMPACTED TO COPPER SERVICE, NO

OR FORO EQUAl 95::C: T-160 SPLICES ALLOWED

5

~

~ !

D.J.P. MAIN - 6" OR lAAGER
REQUIRES DIRECT TM'.
4~ MAIN - DOUBLE STRAP
SADDLE REQUIRED FOR SERVICE
CONNECTION

tlllID;

I. BACKFIll REQUIREMENTS PfR eflY/COUNTY/STATE ROAD
CUT PERMIT. CONTRACTOR MUST SECURE PERMIT PRIOR
TO START OF CONSTRUCTK)N AND COORDINATE
lNSP£CTION WITH .-.PPRQPRIATE JURlSDIC"TlON.

2. WATER METER SI-Wl. BE INSTALLED BY THE CITY

WTR-WS.OWG
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"I-I~
~

~I~I'~j~

'INSTALl r BRASS GA.TE
OR EW...1. VALVE wI
IolUEl..L£R 11 0
CQWPRESSION COUPUI'fG
OR FORD EOllAL. PER
U,P.C. WHEN DIRECTED
BY THE CflY.

WAD t.lmR:
INSTAUEO BY CfTY

2" COPPER MUEU.£R
110 COMPRESSION
FlTnNG5 DR raRD
EQUAL

INSTALL CHRISTY POL'I'\ol[R
l.lETER BOl(, ~OOEl NO.

Fl.36BOX18 AND F'U&D WO

R.O.W. Oft

"""""""""""00

NEW 2~ ANGLE BALl
METER STOP, MUElLER

110X2* F1. OR fORO
Eel""-

2" COPf>ER 90 DE:G. BEND.
MUELLER 110 COMPRESSION

nTIlNC OR FOR{) EOUAL

2" S£fMCE. TYPE
I< RIGID COPPER

CURB·

~

,§

&

NEW 2" IP THREAD
X t.lUEl.!..ER 8AL.L
CORP STOP w/
110 COlr.lPR£SSlOH
CONNEcnON, OR
F<lRll E_

2" I.P.T.
OOUBLE STRAP
SADDLE

~,
~
"o
~
~

'Ii'~
'III~

'1\

~

1~6

z
o

g

~ !

""'"1. REPlACE AlL SfR'.1CES 'M11CH MEET ANY ~ niE fOLLO'NING CONOITION5:
A. t.lETER BOX IS RElOCATED
B. SUBSTANOARO EITHER BY MATERIALS OR LACK Of COVER

2. INSTAlL CHRISTY POl.'fl.lER METER BOX, t.lOOa NO. F\.36BOX18 AND
Fl.360 UO, OUTSIDE Of SIDEWALl<. INSTALL Fl.:JeXI5 OR F1J6X6 eASE
EXTENSIONS AS REQUIRED.

J. INSTAlL COMPRESSION FITTINGS OUTSlO( OF STREET ~ERE POSSIBLE.
4.. S£[ TRENCH SECTION O£TAlL FOR BACKfJl.L REQUIREMENTS.
5. WATER METER SHALL BE INSTALlED BY THE CITY.

WTR-'NS2.DWG
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CEMENT GROUT

OUTLET

4"

4~xJ· Dr t.4J REOUCER
WI MEGA-lUGS (TYP)

PRECAST CONCRETE
UTILITY VAULT (SEE
NOTES ON DETAIL W7b)

J- FLGD RW GATE VALVE
wi 2" OPERATOR NUT

VAULT HATCH OPENING

JA
•.

•

GALVANIZED STEEL WALL MOUNTED
CHAM8ER lADDER WI EXTENSION
UNDER ACCESS DOOR

Y WATER METER
INSTALLED BY em

3" flGD RW GATE VALVE
WI HP.NDWHEEL

,
~.3"_

PLAN VIEW

•
•

,.•:J:..

,,.~.'

3~ Fl.GO Dl TEE. BLIND
FLANGE WITH TEST PLUG

3- flGD RW GATE VM...VE
wi I-WIDWHEEL

4"

J ~ 01 PlAIN END X
FLG SPOOL (TYP)

INLET
FROM
MAJN

"m
.. I-I""

•?

~I~r- - >
~i;;l

-

'Iil~
"

'I~I~

n
~
'iiI I.
n,.

All: z(f) "' Ie;'" . • ~
;0 :;

STEEL SCREW •
::; ~ •

JACK (4)
N

(") m ,:;~~

'" ;0 11""%Cl -m ?..--<

" CONNECT 4- pvcr
DRAIN PIPE TO STORM

SYSTEM, OR OTHER
APPROVED LOCATION

~,

'"
°1'"~6

"

z
o
~

'"M
:;
"o !

WATER METER NOTES;
1. FOR NEW MAINS, INSTALL MAIN SIZE MJ x 4" FL TEE. FOR EXISTING MAINS, LNE TAP TO BE PERFORMED BY

APPROVED TAPPING CONTRACTOR.
2. PROVIDE APPROVED JOINT RESTRAINT FOR AU. JOINTS ON 4· DUCTILE IRON PIPE. MINIMUM COVER 30·,
3. PROVIDE FLANGED CONNECTIONS FOR All JOINTS ON J- DUCTILE IRON PIPE AND nTIINGS.

WfR-WSJ.DWG
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•",1-''<

SECTION A-A
(BY-PASS LINE REMOVED FOR CLARITY)

"

OUTLET

4"x3" DI MJ
REDUCER WI
IolEGA-LUGS (lYP)

PRECAST CONCRETE
UTlUT'f VAULT (SEE
NOTES ON DETAIL W7b)

J- FLGD 01 TEE

""- PIPE TRENCH
BACKFILL PER
TRENCH DETAIL

,
".",

Y WATER METER
INSTALLED BY el1Y

r FlGD Fffl GATE V/JJ..VE
WI HANOWHEEl

"~

, -
•
~I II 17. FLOOR

SLOPE

1/.'-0 COMPACTED TO 95? T- 180 '. ,
, ,
12" MIN. 1

STEEl SCREW
JACK (')

"."

....

•

•
:,«"

....!

36~ll72· HATCH

3" FLGO 01 TEE, SUMO
flANGE WITH TEST PlUG

3" FlCD fWf GATE VAlVE
WI HANDWHffi

3" FlGD Dr TEE

.'
INLET

""'"WJN

CONNECT 4" PVC
DRAIN PIPE TO STORM

SYSTEM, OR OlHER
APPROVED LOCATION

~

"::;)
o
~

~,
~
o

~
~

"il~
·'i'~

~I"I'%l~

"

z
o
~

~

~ ~
CO ~

VAULT CONSTRUCDON NOTES;
1. VAULT SHALL 8E PRE-APPROVED PRIOR TO INSTAlLATION.
2. VAULTS SHAll. HAVE A tr.4INIIoIUt.4 OF :r ClEARANCE FROt.4 AlL STRUCTURES.
J. APPROVED VAULT SI-W..l BE RATED FOR H20 LOADING AND INCLUDE AN EXTENSION LAOO€R, t.4INIMUM INSIDE

DIMENSIONS 8'l.xS'W1l5'H.
4. VAULT SHAll BE SET fOR 1:r; SLOPE TO DRAIN.
5. ALL BACKFIll SHAll BE APPROVED GRANULAR MATERIAL •
6. HATCH SHALl 8E />N H20 RATED. 36"ll72" SPRING ASSISTED, HOT DIPPED GALVANIZED DIAMOND PLATE DOUBLE DOOR.

FOR !RAFFlC INSTALl..AnONS A 30~ MANHOLE UD SHAll 8E USED INSTEAD OF A HATCH.
7. SUMP PUMP MAY 8£ REQUIRED ON INSTALL.AnONS WHERE DRAIN PIPE CANNOT BE CONNECTED TO ADEOUATE STORM

DRAIN S"fSTEM. THE APPROVED SUMP PUMP SHALl BE A COMMERCIAL GRADE WATER POWERED VENTURI DESIGN WrTH
BACKfLOW PREVENTION. SIZED TO PROVIDE IOCPM AT 10 FEET OF HEAD AT THE AVAILABLE SYSTEM WATER PRESSURE.
E1ACKFtOW OE'llCE SHAll. BE CEJmFlED BY WASHINGTON STATE CERTlflEO BACKFtOW TESTER N'TER INSTAllATION AND
PRIOR TO ACCEPTANCE. TEST RESULTS SHAlL BE SENT TO CITY OF CAWS WATER DEPARTMENT.

WTR-WSJ.OWG
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.-, .'.

"(@)""',, " ,

;:(~.";,:
.. '."'. '-'.' '".'

"--'--
CONCRETE COLLAR

PLAN VIEW

DOUBLE STRAP
SERVICE SADDLE
2" IF THREADS

-,~.."

2' DIA. X 6" DEEP
CONCRETE COUAR

AROUND VALVE BOX IN
UNPAVED AREAS

2" GALV.
CQUPUNG

SEE VAlVE BOX
AND RISER DETAJL

2" I.P.T.
CORP. STOP

2" ~v. PIPE II

~ CONCRETE
PIER BLOCk

SECTION A-A

..TO BLOWQff SEE
SECTION A-A

PLAN VIEW

6" P'iC ASTM
3034 CIJT TO
LENGTH

RICH 1910 VAJ....VE
BOX, COVER
MARKING TO
READ "WATER"

I :Z4" hlINIt.lUt.4

CLASS 52 DUCTILE IRON PIFE
SIZE AS SPECIFIED ON PlANS

"Ii n "n _____! FULL sEenON OF PIPE

D~~ Iu ! PLUG,

R.W. AWWA GATE VALVE-CAST---­
IRON BODY 2" IF X 2· IF
THREADS WITH 2" SQUAAE

OPERATING NUT - N.R.S.

•
•

II 12' I I
5 FOOT It.lINlhlUt,t SPOOL

,
,",,-./ LA

PlASTIC

•
•

,

. ,

,.

"...,J-t-" MIN:

2" PVC OR ASS SQUARE
HE'AD PLUG. SCREW IN,

HAND TIGHTEN ONLY

CONCRETE
THRUST

BLOCK

2" GALV. 90' BEND

2" Gl'J..V. CQUPUNG

SEE VALVE BOX AND
RISER DETAIL

i A

UNDISTURBED
EARTH

=s;
1. TIGHTEN All. THREADED PIPE

JOINTS SECURELY. USE APPROVED
JOINTING COMPOUND.

2. SWAB All PIPE W!TH CHLORINE
MIXTURE PRIOR TO SERVlCE.

~~

~
<001"'1-1:<

%
?

• 1.

~I~I"I?~i~~, ' .
m

()

Nl~

(I) ~:;
~z

0

" en
;0 ,
0

~OJ
r m0 '"~ ~" -., ....'-.,,,?N _

>~ r" ,
~

z
o
~
n
~
~
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A

6" BLliD FlANGE.
~D POINT 90"
8ENO IN DtRECTlON
or Fl.OW IN DrTCH.

e"FlGXMJ
GATE 'IN-lIE

0.1. t.V.IN

""""RO'THRUST BLOCK

I
I

~

'CCE or
RQH)WAY

PLAN VIEW

·1
Ii'fSTALL AT
CENTERUN'
DITCH

SEE Vf>J..1IE BOX
AND RISER DETAIL

~EGA-LUG JOINT
RESTRAlI'IT

,.

OJ. IoIAlN

'.
DITCH

6" FLGX MJ
GATE VALVE

SECTION VIEW A-A

ALL CONNECTlONS
TO BE Fl..ANGEO

6- FL 90' BEND

1 CUBlC YARD MIN.
DRAIN ROCK OVER
12 loin.. PI.AST1C

;;:--;::;:;:::;-;;;~;;;~~;;;;;:;:;:;n.:;;':il-----------'[l;Q;ii::~lc!E

m m O"AIlHO.P.£.'I. NO. DAlE BY N'PR. CITY OF CAMAS - WATER DETAil u..:
1 5/1/07 SO JC 6" LOW POINT BLOW OFF - DITCH W9 ~

I' ,-8-0 NO SCAlE il1n.. VEO BY C/on:
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6" BLlND F1.ANGE
(WANHOlE FRAME AND
CCNER NOTE SHOWN)

6" FlO X MJ
GATE VAlVE

OJ. MAIN

CONCRETE
"THRUST BLOCK

PlAN VIEW

24" 8EU. NolO SPIOOT
RFJWQRCfll CONCR£1E SEWER
Pf'E CONFORWING TO AS1\ot C
16, ClASS •• CUT TO
REOUlRED lENGTl4

ll" BUNO f1..AI'IGE

",=:i!1l~C:OlENT GRaUl

.'

C.l. WANHOl.E RlNC NolO COVEll: OlYWPlC
PATTERN 15822 'MTli UD TYPE A OR

NoI~ EQUAl. 10 READ V

PAI/EMEKT SURrAC£

SEE VAl'lt BOX
AND RlstR [)£TAlL

, 2 IIlIL PLASlIC

ll" 0.1. flANGED SPOOL

" t.llN

-~~

"*'''IIU"'",N
6" Fl aO' BEND

8 EA. ,.." l)I,A, HOLES

,," WIN. GRANUlAR PIPE
BEOOING t.lATUMl.. SEt PPE
TR£NCH CROSS SECTlOH [)£TAl.

6" FlG X MJ
CATE VALVE

ll" OJ.
SPOO<.

MEGA-lUG JOlN'T
R£STRNNT

CONCRETE
THRUST BLOCK

Ig~~~~~~~~~r~ii~~~~;S!E!C~n!Q!N~YJ~EjWiA!-!A~~~~~::~~~::::J:~::jDETAlL NO. ~REV.NO. DAlE ElY oll'Pfl GCrTYOFCAMAS-WATERDETAll __ ~
5/1/07 SO JC . l.a..

6" LOW POINT BLOW OFF STREET W10 0

,/2 ~ §6l'r1l~~ 5~8-;:l NO SCALE :g
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POOREO
IN PLACE
CONCRETE
THRUST
BLOCK

HYDRANT

24' TYPICAL

•
. -

o
~

~

4

- '

o

• •4

•

•
4 •

SEE VALVE BOX AND
RISER DETAIL

..
&E VAL'IE BOX AND
RISER DETAIL

CONCRETE COlLAR PLAN VIEW

f1'*$'''''@+-+
~ SEE. SURfACE DETAIL

6~ FLANGE X MECHANICAL JOINT
RESllANT WEDGE VALVE.

SQVARE 00 ROUND
CONCRETt COl.LAF!

.•"",,

CURB AND GlITTER

MEGA-LUG JOINT
RESTRAINT (NOTE 6)

<\-" MIN. APPROVED
GRANULAR BEODING

NATIVE MATERIAL UNDISTURBED

PRECAST CONCRETE PIER BLOCK
APPROX. 16"x16" SQUARE BASE.

MINll.lUM 1 CUBIC YARD Of 3/4~ DRAIN
ROCK TO 8" ABOVE 'W£EP HatE IN BARREL
PLACE 6 MIL PLASTIC OVER TOP Of DRAIN
ROCK PRIOR TO BACKFILL

VARIABLE 0.1. SPOOl lENGTH
(SEE NOTE 5)

5~ PUMPER NOZZLE WITH 5-4 NH THREADS
AND HARRINGTON 15 STORZ ADAPTER, CAP,
AND CABLE OR APPROVED EOOAl

RRE: HYDRANT /JS SPECifiED:
1. MUELLER CENTURION A423
2. WATEROUS PACER WB67
3. M&:H RELIANT 929
4. ClOW t.4EDALUON

L:=:;;l
"

1 " "'N .1

z•
N

0
w•s
8•
~ APPROVED

i<
GRANULAR
MATERIAL:

~
m
~

6 MIL
0 PLASTIC

~w
0

2 - zS NOZZlES WITH
2.5-7.5 NH THREADS

24~ TYPICAl, 20" MINIMUM
AT CURB SIDE

L GRADE ;, t- ill~ ~CONCRETE COLlAR.

I v$:\}\"j .• I

«<lID;
1. HYDRANT St-LAll BE SET PLUf.l6.
2. HYDRANT TO BE PAINTED WITH TWO COATS Of PAINT, TYPE

AND COLOR SPECIAED BY eflY.
3. LOCATE OUTSIDE OF SIDEWALK UNLESS DIRECTED BY CITY.
4-. IffllRANT SHALL t.4EET AWWA C-502.
5. IF PIPE: SPOCt. HAS TYTOO JOINT, CONTRACTOR SHAlL

PROVIDE APPROVED PIPE JOINT RESTRAINT.
6. EBSA IRON SERIES 1100 MEGA lUG MECHANICAl JOINT

THRUST RESTRAINT.

l
el
~
~

~

z
o

~
>
M

•
»r ....'1~

z
p

°lili" P

i~~

gl!l~
"ltffi!~.

f)
." Q
;0:1
"'0
I

."

C§ i'"»z •
-< !

'";;;
;0
c
m

~l '" ~
r

WTR-FH'r'D.DWG
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•.' .."

2' DIA.. X 6- DEEP
CONCRffi RING

AROUND V/JLVE BOX
IN UNP....VED AREAS.

•

.', ,.
•

,. ,

CONCROE COLLAR PLAN ViEW

z..
6" P.V.C. ASTM
3034 PIPE

. .~"

r
CONCRETE
COLlAR IN

NON-PAVED
AREAS

..L--L'-7-'--t_Lt='~'~'='::::='!RICH NO. 910 VAlVE

BOX & COVER CUD
TO BE MARKED "W-)

1
USE VAlVE STEM

EXTENSION FOR AlL
VALVES WI OPERAnNG

NUT DEEPER THAN 4 fT.

8- ~ OR SMAlLER PIPE:
ClASS 250 GATE VALVE

10- tb OR lARGER PIPE;
BUTTERFLY VAlVE

!~""'.~"~~Ol'!"~~j"~j-~~gr;:-~c~lTY:Y.!o~F~C~Ml~~AS~-~w~A~T~E~R!ED~ET~A~I~L-----------T'OEfjrti",uH2:~l ~7/'7;0. ~ e5
2 5/1/07 !iO"; "'~>Jl VALVE BOX AND RISER W12 ~

~:J~~...1:""""""!i!!!!!!'~~t·,~~=--::~===5'=-8~o~~..t7=- ....':!N02....!S~CA~L>!EJ. J~
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6 MIL PlASTIC
SHALL BE WRAPPED
AROUND FIniNG

FLANGED DUCTILE §J j
IRON TEE

r--l.lJ-'8~--

_

\ ~ ClASS 52 DUCTILE
IRON PIPE SIZE AS
SHOWN ON PLANS

~ (TYPICAL)

~)----_.L FLANGE )( MECHANICAL
JOINT RESILENT WEDGE
GATE VALVE

CONCRETE THRUST BLOC~ ~
SEE DETAIL FOR SIZING "

,-----"-~-,.~\ .. ', .'.:))

FlANGE , MECHANICAL-]
JOINT RESILENT WEDGE

GATE VALVE

1. VALVES TO BE INSTALLED AT ALL BRANCHES. fOR LONG MAIN LINE RUNS
INLINE VALVE SPACING NOT TO EXCEED 500'. LOOP WATER SYSTEM
WHEREVER POSSIBLE. KEEP DEAD ENDS TO A MINIMUM.

2. MECHANICAL THRUST RESTRAINT MAY BE USED DUE TO UNSTABLE SOILS DR
THE ENGINEER'S DISCRETION

f~~~~~~~I~~gii~~~;~~~~~~~~~~~~~~~~::::I:~~]~
REV, 110. OATE 8Y APPR.. CITY OF CAMAS _ WATER DETAIL DETAIL NO. w

1 ~/l/07 Sll.ttl - .' WATER MAIN LINE AND VALVE W13 ~

£itAlAPPRO'~S-~~11..Z NO SCALE ~
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NOTE: CHART USES WORKING PRESSURE OF 200 PSI

MINIMUM REQUIRED PIPE LENGTHS
FOR RESTRAINED JOINTS

PIPE DIAMETER

lc

L..lAlN RUN" I X I

FOR 6~ TEES USE FORMULA
Lb-SO - 1.63 (Lr)

WHERE:
Lb= THE MINIMUM REQUIRED

RESTRAINED PIPE (IN FEET)
ON THE BRANCH 8NE

Lr- THE TOTAL LENGTH (IN FEET)
BETWEEN THE FIRST JOINTS
ON EITHER SIDE OF THE TEE
ON THE MAJN RUN.

TEES:

MINIMUM REQUIRED PIPE LENGTHS
FOR RESTRAINED JOINTS

JOINT Jd I JOINT

z
"oc

RESTRAJNEO~ II'" Ilb
JOINT ~

00
l

RESTRAINEDE
M.J. JOINT

RESTRAINED~
JOINT """

FOR HORIZONTAL BENDS:

6" 8" '0" ,,"
90 25' 33' 39' .,'
45 10' 13' 16' '9'

22 1/2 5' 6' 8' 9'

11 1 2 3' 3' 4' 4'

I l 'I
m U:,\,

"00mm
OZ
~o
m­"'z

•".. 1-1:<'
z•

~I¥~
-

'I~I~,
-

'Iil~

"" ~
"'" 0

~

L ~0
Z ~-<
;U

,
f'1

~'"-<;U m
J> ;0

- "
'" Z m, -<-<

~1C1l ~
.' r

z
o

~
~

~ I~

FOR PRESSURES OTHER THAN
200 PSI USE;

(l) x (PRESSURE)
200

NOTE: FlELD-LOCK GASKETS ARE APPROVED FOR
RESTRAINED JOINT INSTAllATION.

NOTE: CONDITIONS TO BE FIELD VERIFIED
BY ENGINEER.

IF (X) IS LESS THAN 5 FEET THEN PIPE
MUST BE RESTRAINED TWO ruLL LENGTHS.

FOR 8~ TEE USE FORMULA
Lb=64 - 1.65(Lr)

FOR 12 w
TEE USE FORMULA

lb=90 -1.67(lr)..
I~

WTR-JOlNT.DWG
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(

>
.. I-I~

"

J

NOTES:
1. CONCRETE THRUST BLOCKING TO BE POURED AGAINST
UNDISTURBED EARTH
2. KEEP CONCRETE ClEAR Of JOIt'fTS AND ACCESSORIES.
3. THE REQUIRED THRUST B£ARING AREAS fOR SPECIAL
CONNECTIONS ARE SHOWN ENCIRCLED ON THE PLANS. e.g. @
INDICATES 15 SQUARE fEET 8EAR1~ AREA REQUIRED.
4. IF NOT SHOWN ON Pl.ANS REQUIRED BEARING AREAS AT FmlNGS
SHAlL BE !'S INDICATED BELOW, ADJUSTED IF NECESSARY. TO
CONFORM TO THE TEST PRESSURE{S) AND ,o\ll.QWED SOlL BEAAIf'«>
STRESS(ES) STATED IN THE SPECIAL SPECIFlCAllONS.
5. BEARING AREAS AND SPECIAL BlOCKING DETAILS SHOWN ON
PLANS. TAKE PRECEDENCE OVER SEARING AREAS !\NO BLOCKING
DETAILS SHOWN ON THIS STANDARD DETAILS.
6. AlL FITTINGS SHAll BE WRAPPED IN 6 MIL PLASTIC PRIOR TO
THRUST BlOCK PLACEMENT. MAKING SURE THE BOLTS AND NUTS
ARE PROT£CTED.
7. THRUST SLOCKS SHALL BE GIVEN 72 HOURS TO SET UP PRIOR
TO PRESSURIZING UNE OR f>S DIRECTED 8'Y CITY INSPECTOR.

PLUGGED CROSS

PLUGGED CROSS

~
~

", , ..

TEE

"

BEND

lUI lUI

FlTTING m. WYE, 90" BEND TEE 45" BEND 22 I/Z 11 l/Z
SIZE PLue OR PLUGGED PLUGGED BEND 6ENO

CAP CROSS ON RUN
AI "'-• 1.0 I.' 1.9 I., 1.0

6 2.1 3.0 '.3 ,~ 1.6 1.0
6 3.8 5.3 7.6 5.4 2.9 1.5 1.0

:~ ;:: ,~~ t ~.~ .~.~ •• ,.' ':7I . 17. 12. 6.6 3.4

:: ~~:g i~·J 2;:g 16..:5 ~:~ :',6 ~:~1.3 30 1.3 II. .0

l~ ~~:~ 27.0 38.0 ~~:o 14.6 7.6 3.8
33.3 47.0 3 .3 18.1 9.' '.7

24 34.0 48. 68.0 48. 6. I .6

~I~I~
~ .

()

:;J~
;0 0
C ~

~ 9
CD ~r
0 I
()

~A

0

'" ;0

,;;!o-m
r-~

r

'I!I~

~I'IO%i~

PLUG OR eN"

z
o

~
~

"-'" ~

PLUGGED TIT

HOTES,
AOOVE S(AAING AA£).S BASED ON TEST PRESSURE Of 150 PSI AND AN ALLOWABlE SOIL BEARING STRESS OF 2.000 l8S. PER SOUARE FOOT. TO COIolPUT(
BfAAING AROS FOR DIFFERENT TEST PRESSllRES AND SOil BEARING STRESSESM US( TIlE FOLLOWING EQUAOON:
BEAAING AREA- (TBT ?RtSSURE/150}x{200c/SOH. SEARING STRESS)x(TAEll£ VAlUE)

EACH I>i':£A IS 1/2 OF REOUIRED TOTAL AREA

WTR-THRUST.OWe
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"INI_I~

tmI:S;

1. CORPORATION STOP, ANGLE VALVE. AND
CONNECTING PIPE SHAll BE THE SAME
OIAMETER AS THE AIR INLET.

2. USE APPROVED JOINTING COMPOUND ON
AlL THREADED CONNECnONS.

J. ROTATE AlR/VACUUM VALVE TO PROVIDE
MAXlt.4UM CLEMENCE fOR ACCESS TO
ANGLE VAlVE.

1. AlR/VACUUI.l VALVE TO BE EOUAL TO
APeO HEAVY 0I1TY COI.lBlNATION .AJR
RElEASE VALVE, I.lODEl 1145C.

S. AlL PIPE SHALL BE SCHEDULE40 GALV.
STEEL PIPE CONFORMING TO ASlM A 120.

6. DETAILS SHOWN ON THE PlANS TAKE
PRECEDENCE OVER nilS STANDARD
DETAIL.

7. NR/VAC ASSOIBLY MAY BE LOCATED
ADJACENT TO MAIN LOCATION AT THE
D1SCREOON OF ENGINEER.

24R BELL AND SPIGOT RElNFORCED CONCRETE
SEWER PIPE CONFORMING TO ASThl C 76,
ClASS II, CLfT TO REQUIRED lENGTH

.... t:MENT GROLfT

2" NR VACUUt.4 RELEASE VALVE

GALVANIZED IRON
CLOSE NIPPLE

FINISH GRADE

.... "

.
•

;1:3 COBIC--YARD MIN.
DRAIN ROCK OVER

12 MIL Pl..AST1C

"~IN.
- I r - ~3/4" GATE V.AJ..,VE &: GALVANIZED

IRON CLOSE NIPPLE
CONCRETE PIER BLOCK

GALVANIZED IRON COUPUNG

12R MIN.
18" MAX.

DOUBLE STRAP SERVICE
SADDlE I.P.T. CORP.
STOP, TAP, AND
NEOPRENE GASKETS.

MUEll.ER 110 BALL CORP.
STOP WITH STANDARD IRON
PIPE THREADS, AND 2

R

IRON
PIPE 0UTt£T THREADS.

12 MIL PlASTIC

•

PIPE UNE, SIZE AND
TYPE AS SPECIFIED

ON PlANS

STREET EtL·

C.1. MANHOLE RING AND COVER OLYMPIC
PATIERN 15822 WITH UD lYPE A OR AN

APPROVED EQUAL, TO READ -viR

PAVEMENT SURFACE

4 R LONG GALVANIZED
IRON NIPPLE

ANGLE VALVE WITH HAND
WHEEL TO BE BRONZE

BODY, PLUG DISC. TO HAVE
THREADEO CQNNECllONS AND

BE CRANE 116-l/2P, OR
,APPROVED EQUAL. SIZE IS

SAME AS A1R/VACUUM VAlVE.

GALVANIZED IRON NIPPLE

T' MIN

~~'"en

~~~~

~'i"

z
o

~

~

~

()

"', :;i
~ ~

~g
f) ~
c ,

c '";:: "...
" m
", "r <:)

s:: !:'l
'I~ Ul ")0 I l""l ;=
"t:!.j;'

"<"m
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~
~

"1°, >

il "

191~

hl~
"

VENT TO STORM CATCH
BASIN. SEE 'ABOVE GROUND
PRV REUEr DRAIN' DETAJL

2~ I.P.T. X 110 CONNECTION
MUELLER CORP. STOP

'iF\<V'\~~~~(
4~ DEPTH OF.

CLEAN ORAl N ROCK

BROOKS CONC. METER
BOX 17",28" 65 SERIES~

r .•".. .' ~. .
~I J I

2- LP.T. MUELLER CORP.
STOP (2 EACH, TiP) _

DOUBLE STRAP SERVICE
SADDLE 2- IP THREADS

PIPE SIZE AS SHOWN \ r 2~ TYPE K
ON PlANS COPPER TUBING

()
N :;),
." 0
;0 ~

r'1 ()

~ ~C
;0
r'1

,
;0 ~
r'1 ;;jc:
r'1 '"." 0

m
< ;j
:> rr
;;;
:>
(f)
(f)
r'1
s:
OJ
r
-<

z
0
~

">-r
m

~ !"
I
2PRV.QWG
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FINISH GRADE

4' PRECAST FLAT TOP WI 3~ HIGH
SUBURBAN FRAME & COVER, SEE
MANHOLE COVER & RISER DETAIL

PROVIDE GRADE RINGS
AS REQUIRED, SEE
MANHOLE COVER &
RISER DETAIL

4' PRECAST FLAT-TOP
M.H. SECTION

CONNECT 4" PVC
DRAIN PIPE TO STORM
SYSTEM, OR OTHER
APPROVED LOCATION

48' DIA, PRECAST
MANHOLE BASE SECTION

••

CONC. BLOCK
OR SCREW f"'>L-n
JACK

•

•• •

_~-+--+- APCO MODEL 1504 AIR &
VACUUM RELIEF VALVES

~-+-+- 4" X 4" FL TEE WI
BLIND FLANGE

-:_-~~-jr-ct- THREADED NIPPLE W/
.;J .. GATE VALVE

6~ CLR, MIN .

••
•

•

12" MINIMUM t -y.~ MINUS
COMPACTED TO 95~ T-180

4~ FLG RW •
•GATE VAlVE

•
FIELD CORE HOLE
AND PLACE NON-

SHRINK GROUT

,.

6- X 4" FL REDUCER, '.
8" X 4~ Flo TEE, OR .. .
6~ X 4- FL TEE AS

SHOWN ON PlANS •• • '.

tml:S;
1. MANHOLE SHALL CONFORM TO ASTM C-478.
2. MASTIC SEAL REQUIRED ON ALL KEYLOCK JOINTS.
3. VAULT SHAlL BE SET FOR 1~ SLOPE TO DRAIN.
4. ALL BACKFlLL SHALL BE APPROVED GRANULAR MATERIAl.
5, SUMP PUMP MAY BE REQUIRED ON INSTALLATIONS WHERE DRAIN PIPE CANNOT BE CONNECTED TO

ADEQUATE STORM DRAJN SYSTEM. THE APPROVED SUMP PUMP SHAlL BE A COMMERCIAL GRADE
WATER POWERED VENTURI DESIGN WITH BACKFLOW PREVENTION, SIZED TO PROVIDE 10GPM AT 10
FEET OF HEAD AT THE AVAILABLE SYSTEM WATER PRESSURE. BACKFLOW DEVICE SHAlL BE
CERTIFIED BY WASHINGTON STATE CERTIFIED BACKFLOW TESTER AFTER INSTALLATION AND PRIOR TO
ACCEPTANCE. TEST RESULTS SHALL BE SENT TO CllY OF CAMAS WATER DEPARTMENT,

~~~~~~~i~~;~~~~~====:]~~~
/lEV. NO. DATE BY APPR.. CITY OF CAMAS _ WATER DETAil OETAIL NO, ~

1 5 1/07 SO JC a:::
,'. 4

H

VACUUM RELIEF VALVE W18 1
~RO'~--5""S:~7 NO SCALE ~
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~
~

5

0lIT1.ET-e'';T; .. --

~
T1E ROO LUGS
(TYP. OF' 4)

REINFORCED
CONCRETE
THRUST BLOCKS
(BY CONTRACTOR)

" • 12" • 12" DEEP
SUlotP C!W SUMP GRATING

~
VAULT 110565 (H2O LOADING) INSIDE OI/,lENSlONS
lQ'LX5"WX6'e"l-t

SJNilWlQ fABRICATION '" fiNISHING SPEClflCADOt:!:
ALl 2" AND SMALLER PIPE TO BE THREADED BRASS.
AlL J" -'140 l.ARGER PIPE. INSIDE WETTED SURfACES TO
BE SANDBlASTED, EPOXY UNEO AND COATED TO AW'NA
C-210 AND NSf'-61 SPEClFlCAOON. FINISH COATING
WILL BE BLUE £NAMEL

fABRICATED STEEL PIPE ok FlmNGS TO BE SCHEDULE
NO. 40 STEEL PIPE fOB SIZES TO 10· ANO ~r WAlL
F"OR 12- ANO LAAGER.

.......-..-,
~ '.

J" OPENING FOR
SUMP DRAIN EJECTOR

.,

PlAN Y1EW

",'

• I ,~.I,.·

"Q..,
"
~

:ltk.
"7"

SEE NOT(

// // // /¥/>'/ // //
/ // // // // // /
// // 1'/ /'1// // // /f J

~/r#-rr-h"~ 7"h4t'7,[v>/ // // ~ / // // //
/ // // / // // //
// // /./ 'l.// // // /

a\lj

:\0" x 82" 0F'ENt(; FOR
,36" • 72" ALUIoIINUIII 1VITCl'i

II ". (',;~21 I I

l-q(~l~ .. (~~-; ~ -'~I~ i ~~.~~.b.)

17' ,~ (:t: 1/2'

c__ - --4- -~- _:::J
ELEVATION

J6" • 72" AlUIoIINlJIot HATCH
(30". WANHOLE SIW..L BE USED

AS APPROVED BY em' OF <:MIf<S)

l!J1~

~I~

!

-':1°- >,,-
"

:E

'"c

~

""', ':l
~ 0, ~

~~
<J>

Ul ,
;;! ~:::J
0 ;;l
Z '"
:E ~~~ ........
",r,

'""'C

"'..,

WTR-PRV3REUEF.OWG
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-~
~~ 30- .. WANHOLE COVER a:

FRAME-H20 LOAOING (0PTl0N)
~~
i~ / ' "."!. r/// ~//// . \

~... "." ~;
. .

~/// ~///
.
" :.' .. . .

"', .. . .
~ ~

~-_._-~ ~:..
~~

... . . BOTI'OM Of VAULT•
. EXTENSIONS REQUIRED. - - - -• 3" RElJEF TIE INTO S'TORhl SYSTEloi

I)
• • OR OTHER ItS DEl'ERI.1INEO BY CITY.
~

'" .' STEM GlASS ItmlCATOR SEE ·...eOVE GROUND PfN REllEr

.~. & T! .- DRAIN' O£TNL

r- 1->-.I j . ,
. • i= "" " <:> ....() INLET n-ra ..:. '. I

en :l " iWt- -3-t :
.~c:~ ~ -IH- ... 1+- . ~ +eo OUTLET

>!
Sfi ~ i.::~

• '-.....J . .'1 --uJ e-

'" '; ...- w Q ,:~..J,

i •
<~

." •
~ " ;~

~
,-- ...... "" ............... , .. ' ·.L'·

U) , . .... ...• .., .. ' . ...... . . , " .
ii ~

2' :1:1/2" ,~~~~.~~~~.,J,:::tY'~?~1-;'1l4.~~·~p~l.nhi5~')~18b?:;'<I· .. SUt.lP P\JI.lP ON
:;j ___ .:':--:;:'f'.~~·-:~:~::,-,~.""'::: :.~, ~?"';. ::::;-:.: ;""'r~" ,", :2:·,;~:" .;-~'~ ~.' ~ " ... • ALL STATIONS

0 I E1£YAIJONz '" (BY-PASS lJN[ RD«MD roR a.ARfTY)

~ :E ~
>~

..... ., MATERIALS lID< OlY. DESCRIPTION

""1 IT'Dl QTY. OESCRl'TlON 12 I Al.U~INlN lAOOER WIlli l..AOOER-UP ASSEMBLY

'" 1 1 6- ClA-VAL 9O-o1YBC$ PRESSURE REDUCING VALV£ " 1 J" l.lUEUER A2J60-6W41 NRS GATE VALVE c/W,.,
c c!W X 101 POsmON INDICATOR, OlBT-Il5Q FLC (15-75PS1) HANDWHEEL-II25 FlGO.,.,..,

2 I 2" elA-VAI.. 90-01Y6CS PRESSURE REDUCING VAlVE 14 I J~ CLA-VAL 5OA-01 B PRESSURE REUEF VAlVE
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~ • 2 5~ PIPE SEAL. ASSEMBLY 18 1 SUt.lP DRAIN INJECTOR

7 2 4" W1KA (0-200PSI) PRESSURE GAUGE C!W GAUGE COCK " I ::5. PIPE SE:AL. ASSDlBL'l'

~ :.
1 '10565 PRECAST CONCRET£ VAULT CjW YiHITE INTERIOR, BLACI< EXTERIOR 20 , 1· APeO 143C.l cot.lB. A.R.V. C/W ISOlATION VALVE

" I 36"l{72~ .AlUIolINUM HATCH w/ SPRING ASSIST " I 6" MUEU£R 7~ Y-STRAINER - '125 FlGO-'" • ADJUSTABLE PIPE: SUPPORTS 22 1 2" MUElLER ::55' V-STRAINER - ll-lD
0-

11 I ::5" V1CTAUUC '741 F'lAHGE ADAPTrR .ADAPTOR " I 6" VlC'TNJUC 1741 F1.»lGE ADAPTOfl
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NEW CHRISTY POlYMER f112
BOX AND FL12D LID.
SERVICE DEPTH MAY
REQUIRE STACKED BOXES.

z

"

WASTE VAlVE

2' OIA. X 6" O£EP
CONCRETE RING
AROUND VALVE BOX
IN UNPAVED AREAS~

SET HOUSING PLUMB

FILL HOUSING WITH PEA
GRAVEL, SAND, CONeRITE
OR OTHER MATERIAL
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TOP
~EW
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~EW ~EW
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KORALEEN WATER QUALITY SAMPLING STATION;

1 ALUMINUM LID

2 ALUMINUM HOUSING-6~ CIA. (00)
J FLUSH MOUNTED LOCK

4 ~~ X *" BALL VAlVE

MIN. 6"R

3/4" TYPE
K COPPER

0.01 SLOPE

DRAIN ROCK -.i

MATERIAlS
PROVIDED BY CITY

TO WATER MAIN

NEW ," INUNE BALl.
STOP, MUEllER 110xl10
OR FORD EQUAl

PROVIDED BY CONTRACTOR,
INCLUDING METER BOX
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GALVANIZED STEEL WAll MOUNTED CHAMBER
lADDER Wi EXTENSION UNDER ACCESS DOOR
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CONCRETE
UTIUTY VAULT
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STEEL
SCREW JACK
(4 REO'D)

~~ COPPER
TUBING

6~ MIN.
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VAULT HATCH OPENING
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~'-CHECK VALVES

O.S.Y. GATE VAlVES..

1I" X l\"
flYl'ASS
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..

6" MIN.

CONNECT 4" PI/C DRAIN PIPE TO STORIo4 SYSTEM, OR OTHER
APPROVED LOCATlON

PLAN VIEW
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DOUBLE CHECK PETECTOR VALVE ASST. NOTES;
1, APPROVED DOUBLE CHECK DETECTOR VAlVE ASSEMBlY TO LAY HORIZONTAL WITH THE GROUND, SHALl. BE lNSTAlI.£D ON FlRE

PROT£CTION S'r'STEMS WHEN CDNNECTUl TO POTABlE WATER SUPPLY, THE ASSEMBLY SHAll BE A COIo4PlETE ASSO,4BLY
INCUQING UL USTEO RESIUENT SEATED OSY SHUTOff VALVES AND TEST COCK$. THE UNIT SHAlL BE UL/FIlI APPROVED WITH
UL/F'M APPROVED OSY SHUTOFF VAlVES. THE AUXIUARY UNE SHALL CONSIST OF AN APPROVEO BACKFLOW PREVENTER AND
WATER METER. THE ASSEMBLY SHAlL MEET THE BASIC REQUIREMENTS OF ASS[ 1048; AWWA STD. C510 FOR DOUBLE CHECK
VALVES, AND BE APPROVED BY THE FOUNDATlON FOR CROSS-CONNECTION CONTROL AND KYDRAUUC R£SEAACH AT THE
UNIVERSITY OF SOUTHERN CAUfORNlA.

2. SYSTEM SHALL BE DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE.
S. THE WATER UNE SHAlL BE DISINFECTED. flUSHED. AND PRESSURE TESTED PRIOR TO JNSTALUNG THE BACKFLOW ASSEMBLY.

THE BACKFLOW ASSEMBLY SHAlL BE PROTECTED FROIo4 FREEZING AND FLOODING.
4. ALl PIPE. VALVE. mo ffITlNG JOINTS FROM THE SUPPLY MAIN SHALL BE FLANGED AND RESTRAINED. MINIMUtol COVER 30".

CROUT PIPE ENTRANCE AND EXIT IN VAULT WITH WATER TIGHT GROUT.
5. THE a.-.cKFlOW ASSEMBlY SHALL BE TESTED AFTER INSTALLATlON AND PRIOR TO ACCEPTANCE AND AlSO YEARLY THEREAfTER BY

A WASHINGTON STATE CERTIFIED BACKFLOW TESTER. T£ST RESULTS SHALl BE SENT TO THE CITY Of CAMAS WATER DEPAImlENT.
6. ALl BACKFILL SHAll. BE APPROVED GRANULAR MATERIAL
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VAULT CONSIRVCJK)N NOlES;
1. VAULT SHAll. BE PRE APPROVED PRIOR TO INSTALLATION.
2. VAULT SHALL BE INSTAI..l.£O AT PROPERTY UNE OR EASEMENT LINE AND ON OWNERS PROPERlY.
J. VAULTS SHAlL HAVE A MINIMUM Of 3' ClEARANCE FROM ALL STRUCTVRES.
.... APPROVED VAULT SHAlL BE RATED FOR H20 LOADING AND INCLUDE AN EXTENSION LADDER, MINIMUM INSIDE DIMENSIONS 8'lll~'w)(6'H.
5. VAULT SHALL BE SET FOR 1To SLOPE TO DRAIN.
6. AlL BACKFILL SHALL BE APPROVED GRANULAR MATERIAL.
7. HATCH SHAlL BE AN H20 RATED, 36°)(72" SPRING ASSISTED, HOT DIPPED GAlVANIZED DIAMOND PlATE DOUBLE DOOR. FOR TRAFFIC

INSTAl.1.,AnONS A 30~ MANHOLE UD SHAll BE USED INSTEAD OF A HATCH.
8. SUMP PUMP MAY BE REQUIRED ON rNSTAL..LATIONS WHERE DRAIN PIPE CANNOT BE CONNECTED TO ADEOUATE STORM DRAIN SYSTEM. niE

APPROVED SUMP PUMP SHAU BE A COIolMERCIAl GRADE WATER 'Po'NEREO VENTURI DESIGN WITH BACKFlOW PREVENTlON, SIZED TO PRC1Y'IDE
lOGPM AT 10 FEET OF HEAD AT niE AVAIlABLE S"T'STtJ,l WATER PRESSURE. BACKflOW DEVICE SHAU BE CERnFlED BY WASHINGTON STATE
CERTIfiED BACKFLOW TESTER AfTER INSTAlLATlON AND PRIOR TO ACCEPTANCE. TEST RESULTS SHA.L1.. BE SENT TO CITY OF CAMAS WATER
DEPARTMENT.
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CROSSING WITHOUT ENCASEMENT

ClASS 3000
CONCRIT£ CASING

SANITARY
SEWER PIPE

SANITARY
SEWER PIPE

ClASS 200 PVC
PIPE CASING

2X4 CENTERING
BLOCKS

18~ MINIMUM CLEARANCE
AT WATER MAIN SEWER
CROSSING

l-- 6" TYPICAL

A-ASECTION

SECTION B B

WATER
W\JN

CLASS JOOO CEMENT
CONCRETE PLUG

ClASS 3000
CONCRETE CASING

SANITARY
SEWER

B

PVC PIPE ENCASEMENT

NOTE;
1. IF VERTICAl... ClEARANCE IS LESS THAN 18", THE

SEWER PIPE SHALL BE ENCASED. MINIMUM
CLEARANCE WITH CASING SHAlL BE 6",

2. CASING SHALL 8E A 20' LENGTH OF CLASS 200
P.V.C. WITH 80TH ENDS PLUGGED, DR 6" ClASS
3000 CEMENT CONCRETE AS SHOWN BELOW.

3. MINIMUM VERTICAl... CLEARANCE FOR
WATER-ENCASEMENT, WATER-STORM OR
SANITARY-STORM CROSSINGS SHALL BE 6",

A
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What’s Ahead 

2008 Water Quality Report 
We are pleased to report that our drinking water is safe,  

and meets Federal and State requirements. 

HOW TO CONTACT US: 

Water Department  

 817-1567 

Operations Center  

817-1563 

Billing (Finance) Dept.     

834-2462 

Finance Dept. Location: 

616 NE Fourth Avenue     

Camas, WA 98607 

Emergency After Hours/

Holidays: 737-0592 

City of Camas Website: 

www.ci.camas.wa.us 

City Council Meetings:   
Two Workshops/Council meetings 
every 1st and 3rd Monday.  

Workshops start at 4:30 p.m., 
followed by a Council meeting at 
7:00 p.m.  

Note: If Monday is a holiday, the 
workshop and council meeting 
are on the following business 
day.   

At the City of Camas we understand how important it is to 
ensure the quality of the water we provide. The health of 
our consumers and their families is paramount. Our goal is 
to provide you with a safe and dependable supply of     
drinking water. We work diligently to provide top quality 
water to more than 16,700 consumers (this equates to 
6,801 utility customers which include residential, industrial 
and commercial users) each day. We are therefore pleased 
to report that our drinking water is safe, and surpasses all 
State and Federal health standards.   
We ask that all of our customers help us protect our water 
sources, which are the heart of our community, our way of 
life, and our children’s future. This report provides a       
summary of the tests and processes performed to ensure 
the safety of your drinking water. For more information or     
questions about this report, please contact Mike Stevens 
at 817-1563, extension 4283.  This report can also be 
found on our website at www.ci.camas.wa.us.  

Attention Non-English             
Speaking Customers 

This report contains important 
information about your drinking 
water. Translate it or speak with 
someone who can translate it for 
you. 

Russian 
Это  сообщение  содержит 
важную информацию о вашей 
питьевой воде. Переведите это 
или говорите с кем - то, кто 
может перевести это для Вас. 
 
Spanish 
Este informe contiene informa-
ción importante acerca de su 
agua potable. Haga que alguien 
lo traduzca para usted, o hable 
con alguien que lo entienda. 

 
 

 

Our water system continues to change and expand to keep pace 
with the demand for reliable clean water for industrial, commercial, 
and residential use. In 2008 the Department of Ecology granted 
Camas new water rights that will meet the  projected demand for 
the next 20 years.  As part of the water right’s grant, the City will 
forgo use of our surface source from May 15th through October 31st 
of 2009. To replace the surface source during the summer months, 
the City will start construction on Well 14 in 2009.    
This year the City will complete an update of the Water Facility Plan 
that is required every six years.  The plan analyzes our water system 
operations, capacity, infrastructure, regulatory compliance, and 
outlines improvements needed for deficiencies that are found. 

City of  Camas Public Water                 
System ID 108002 

City of Camas Consumer Confidence Report 

   2008 Water  
 Quality Report 

2009 Rate Increase 
The City of Camas  

Water Department  is 
Ensuring the Quality of  

Your Water is Safe 

City of Camas Water Department             360-817-1567                                              www.ci.camas.wa.us                 

Water is a precious resource. Let’s use it wisely! 

Financial Consulting Solutions Group conducted a water, sewer, sanitation, and stormwater 
rate study that was presented to the City Council on February 2, 2009. Subsequently, an 
increase in the water rates was approved and became effective in April, 2009.  For a typical 
customer using approximately 800 cubic feet of water per month, the water portion of their 
bill will increase 82 cents per month. In the coming months, City staff will be briefing the 
City Council about necessary system improvements and future rate implications. The rate 
study presentation can be viewed at the City of Camas website at  www.ci.camas.wa.us. 

Conserve and Protect  
Our Water Resources 
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Important Health Information 

   Page 2                                                                                                      Consumer Confidence Report 

2008 Water Quality Test Results 
The City of Camas has its water analyzed for more than 200 different contami-
nants, some regulated and some not regulated.  Only the contaminants that have 
a test result are required by law to be reported to the public.  The contaminants 
listed on page three are REGULATED and were in Camas’ water during 2008.  All 
samples taken are from treated water that is delivered to the distribution system.  
All are below levels allowed by Federal and State agencies.  We have provided 
definitions to help you understand the terms and abbreviations that are used in 
the Test Results on page 3. More information about contaminants and potential 
health effects can be obtained by calling the EPA’s Safe Drinking Water Hotline at 
800-426-4791. No violations were found in the test samples. 
                                                                              
                                                                                                       Continued on Page 3 

Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants. 
The presence of contaminants does not necessarily indicate that water poses a health risk. More information about contami-
nants and potential health effects can be obtained by calling the EPA’s Safe Drinking Water Hotline (800-426-4791). 

The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs, springs, and 
wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring minerals and, in 
some cases, radio-active material, and can pick up substances resulting from the presence of animals or from human activity. 

Contaminants that may be present in source water before we treat it include:  

♦ Microbial contaminants, such as viruses and bacteria, which may come from sewage treatment plants, septic systems, 
agricultural livestock operations and wildlife. 

♦ Inorganic contaminants, such as salts and metals, which can be naturally-occurring or result from urban storm water     
runoff, industrial or domestic wastewater discharges, oil and gas production, mining or farming. 

♦ Pesticides and herbicides, which may come from a variety of sources such as agriculture and residential uses. 

♦ Radioactive contaminants, which are naturally occurring. 

♦ Organic chemical contaminants, including synthetic and volatile organic chemicals, which are by-products of industrial 
processes and petroleum production, and can also come from gas stations, urban storm water runoff, and septic systems. 

In order to ensure that tap water is safe to drink, EPA prescribes regulations which limit the amount of certain contaminants in water       
provided by public water systems. We treat our water according to EPA’s regulations. Food and Drug Administration regulations establish 
limits for contaminants in bottled water which must provide the same protection for public health.  

Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised persons such 
as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with HIV/AIDS or other immune 
system disorders, some elderly, and infants can be particularly at risk from infections. These people should seek advice about drinking water 
from their health care providers. EPA/CDC guidelines on appropriate means to lessen the risk of infection by cryptosporidium and other 
microbiological contaminants are available from the Safe Drinking Water Hotline at 800-426-4791. 

Please report possible water pollution (illicit discharge) to the City of Camas at 360-817-1561,  
or the Department of Ecology Southwest Regional Office at 360-407-6300 
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                             Page 3   Camas, Washington 

Terms and Abbreviations: 
Color Units - Color may be indicative of dissolved organic material, inadequate treatment, high disinfectant demand and the 
potential for the production of excess amounts of disinfectant by-products. Inorganic contaminants such as metals are also 
common causes of color. In general, the point of consumer complaint is variable over a range from 5 to 30 color units, though 
most people find color objectionable over 15 color units. 
Maximum Contaminant Level – The “Maximum Allowed” (MCL) is the highest level of a contaminant that is allowed in drinking 
water.  MCLs are set as close to the MCLGs as feasible using the best available treatment technology. 
Maximum Contaminant Level Goal – The “Goal” (MCLG) is the level of a contaminant in drinking water below which there is no 
known or expected risk to health.  MCLGs allow for a margin of safety. 
Milligrams Per Liter (MG/L) - a unit used in reporting the concentration of matter in water as determined by water analyses. 
Nephelometric Turbidity Unit (NTU) - Nephelometric turbidity unit is a measure of the clarity of water.  Turbidity in excess of 5 
NTU is just noticeable to the average person. 
Ug/L – Units of measurement in micrograms/liter. A unit of concentration for dissolved substances based on their weights. 
uMhos/cm (Micromos Per Centimeter) – Used to measure conductivity. Conductivity is the numerical expression of the ability 
of water  to carry an electrical current. It is determined by the number of ionic particles present. 

2008 Water Quality Test Results 

 
Contaminant           

(Unit Measurement) 
Violation 

 
Range of 

Level    
Detected 

Ideal 
Goal  

(MCLG) 

Maximum 
Allowed 
(MCL) 

Description & Origin of Substance 

Health Related (Primary ) Standards: Inorganic  

Fluoride (MG/L) No 1.06 2.0 4.0 sodium fluoride added to Camas water to maintain good dental  
hygiene 

Chloride (MG/L)  No 3.90 250 250 chlorides in groundwater can be naturally occurring in deep  
aquifers or caused by pollution from brine, or industrial or  
domestic wastes 

Copper (MG/L) No .034 0.0 1.3 corrosion of household plumbing systems; erosion of natural  
products 

Iron (MG/L) No .25 .30 .30 erosion of natural deposits 

Nitrate (MG/L) 
(As Nitrogen) 

No 
 

1.46 5.0 10.0 runoff from fertilizer use; leaching from septic tanks, sewage;  
erosion of natural products 

Nitrite (MG/L) 
(As Nitrogen) 

No .10 1.0 1.0 runoff from fertilizer use; leaching from septic tanks, sewage;  
erosion of natural products 

Sodium (MG/L) No 18.6* N/A N/A erosion of natural deposits and ph adjustment 

Aesthetic (Secondary) Standards and Other Characteristics (Physical) 

Turbidity (NTU) No .29 to 
2.45** 1.0 1.0 naturally occurring; soil runoff 

Color (color units) No <5 15 15 naturally occurring 

Conductivity 
(uMhos/cm) No 241 700 700 naturally occurring 

Sulfate (MG/L) No 10.97 250 250 naturally occurring 

Disinfection By-Products and Residuals within the Distribution System 

Haloacetic acids No .90-12.3 48 60 by-product of drinking water disinfection 

Total ***  
Trihalomethanes (Ug/L) 

No 1.1-11.8 60 80 chlorination by-product caused by the reaction of chlorine with  
organic matter 

Table Notes 
*A recommended level of concern for those on diets with daily sodium intake restrictions. This “Level Detected” was the highest level  
detected in one of  many samples taken throughout the water system in 2008. 
** Number 9 Well exceeded MCL in May, 2008. 
*** The sum of the concentration in milligrams per liter of the trihalomethane compounds (trichloromethane (chloroform), dibromo-
chloromethane, bromodichloromethane and tribromomethane (bromoform)), rounded in two significant figures.  

The City of Camas routinely monitors for constituents in your drinking water according to Federal and State laws. Field and 
laboratory analyses include tests for bacteria, as well as chemical and physical indicators.  Reports are submitted monthly to 
the Department of Health to report that your water meets all drinking water standards.  Should there ever be a public health 
concern, you would be notified immediately. 

Water Quality Monitoring 
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The City of Camas has multiple water 
sources that include surface and ground 
water. The surface water sources,      
Boulder and Jones Creeks, are located on 
the south side of Larch Mountain, north-
east of Camas. This surface water is   
disinfected, and then filtered at the 
Water Filtration Plant located near 
Lacamas Lake, before it enters the distri-
bution system. The ground water sources      
include eight wells near the Washougal 
river, and one well in Grass Valley. All 
water sources are treated with chlorine 
for disinfection, fluoride for good dental 
health, and sodium hydroxide to reduce 
the corrosion of copper piping to meet 
State and EPA standards. Water pressure 
and fire flows are maintained throughout 
the service area with six distribution    
reservoirs, seven pumping stations, and 
over 137.5 miles of pipeline. 

Check out this helpful website www.epa.gov/watersense/fixaleak 

Washington State law requires every irrigation system to have a backflow device installed and 
inspected annually by a certified backflow tester to ensure it is working properly.    
Backflow devices are important because they prevent irrigation pipe contaminants 
from backing up into our community’s drinking water supply. A list of certified backflow testers 
can be obtained from the City of Camas Building Department, or our City website above. For   
questions regarding backflow device testing, please leave a message on the City of Camas’ Backflow 
Hotline at 817-1569.  For more information go to www.ci.camas.wa.us/services/utilities/irrigation. 

Water Leaks 

Our newest water source is Well 
13.  It was built to look like a 
residence to blend into the exist-
ing neighborhood. It produces 
1,325 gallons per minute, and 
will be a great water asset during 
the hot summer days. 

 

 

 

 

 

 

 

Our Water System 

Surface Water Source Boulder Creek  

Newest Water Source 

  Water Conservation & Protection 
The average daily consumption of 
water for Camas in 2008 was 
3.71 millions of gallons per day 
(mgd). During our peak day on June 
28th, the temperature in Camas was 
97° F, and we consumed 7.8 mgd. 
Most of this increase in the sum-
mer months is due to irrigation 
demand.  
We are once again asking for your help 
to reduce the amount of water wasted 
this year by implementing a voluntary 
odd/even lawn watering program for 
residential customers.  Water on odd 
days if your house number ends in an 
odd number, and even days if it ends in 
an even number. 
 

        Tips for Conserving and  
    Protecting Water Resources 

• Fix leaks inside and outside, 

including old leaky faucets, 
toilets, hoses and sprinkler 
systems. 

• Choose water saving fixtures 

and appliances, such as high-
efficiency clothes washers and 
water-efficient dishwashers, 
which use 30% less  water than 
traditional machines. 

• Sweep porches, driveways, and 

sidewalks rather than hosing, to 
not only conserve water, but to 
avoid runoff. 

• Water late at night or early in 

the morning (10p.m. to 6a.m.). 
An inch of water per week is 
enough to keep lawns green. 
Amend your soil, which allows 
the soil to more easily absorb 
water.  

 

For more water saving ideas see 
our newsletters, news releases, 
printed material available at City 
Hall and the Operations Center, 
or  v is i t  our  websi te  at 
ci.camas.wa.us/services/forms/
Utilities/WaterConservation.pdf, 
or the State website at 
ecy.wa.gov/programs/wr/ws/
wtrcnsv.html.  

  Page  4                                                                                           Consumer Confidence Report 

The majority of leaks in residential plumbing systems are found at the toilet tank (fill and 
flapper valves). Locate your master water supply valve and label it.. The master supply-valve 
can be turned off easily  in case of a major leak or broken pipe. 
 

 
 
 
 

Other Common Leaks 
• Lawn irrigation valves and lines 
• Hose in yard turned on or leaking 
• Ornamental fountains, fish ponds 
• Relief valve or fittings on water heater 

• Leaking pipes or fittings in the house 
• Line between the meter and the house 
• Dripping faucets in bathrooms or sinks 
• Outside faucet open or dripping 

Irrigation Systems 
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Water service requirements: Process, cost, time frame and
appeal process

In-City:

• Application for water service is made through the Building department and in accordance
with CMC 13.52.050.

• Fees for service are in accordance with CMC 13.36.050-Connection Charges and CMC
13.52.060 - System Development Charges.

• Typical process time is two to six weeks after payment of fees.
• Appeals for water service related issues will be addressed by City Council in accordance

with CMC 13.12.100

Retail Service area in UGA:

• Application for water service is made in accordance with CMC 13.52.050.
• Prior to staff approval, the request is processed through City council for approval.
• Fees for service are in accordance with CMC 13.36.0S0-Connection Charges and CMC

13.52.060 - System Development Charges.
• Typical process time is one to two months from time ofapplication to Council approval.

Service installation is two to six weeks after payment
• Appeals for water service related issues will be addressed by City Council in accordance

with CMC 13.12.100. Applicants may also -file suit in Superior Court

Service area boundary out ofUGA:

• Application for water service is made in accordance with CMC 13.52.050.
• Prior to staffapproval, the request is processed through City council for approval.

.• Fees for service are in accordance with CMC 13.36.050-Connection Charges and CMC
13.52.060 - System Development Charges.

• Typical process time is one to two months
• Appeals for water service related issues will be addressed byCity Council in accordance

with CMCl3.l2.100. Applicants may also file suit in Superior Court
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Referenced CMC's

13.36.050 Connection charges.
A. Charges for connection to the city water system including setting the meter, installing a
service line and tapping the water main shall be computed as follows:
1. Except as hereinafter provided, the connection charge shall be the cost ofmaterials, the labor
costs for city personnel billed at then existing rates for such personnel, and any fees or charges
that were necessary to be paid to third parties in order to make such connection.
2. For installing a water meter for services one inch or smaller, the connection charge shall be:
TABLE INSET:

5/8" $325.00

3/4" 350.00

I" 395.00

or the actual cost to the city calculated as in accordance with subsection (A)(I) of this section,
whichever is greater.
3. For installing a water meter, service line, and tappmg the water main for a service one inch or
smaller, the connection charge shall be one thousand live hundred dollars or the actual cost to the
city calculated in accordance with subsection (A)(I) of this section, whichever is greater.
B. There shall be no charge for connecting a sprinkler system to a water main for fire protection
other than the installation cost ofthe same, providing that such system shall include a detector to
record water usage.

13.48.010 Water main extensions.
A. Extensions to water mains will be made only upon proper petitions to the city. The city shall
have the right to reject such petitions or enter into contract with the petitioners under such
conditions as the city may elect.
-B. All·water main extensions installed, whether within or without the corporate Hmits of the city,
shall be six inches in diameter or larger. '
C.AII extensions of mains required' to serve new customers shall be constructed at the
expense' of such customers.
D.lf ·in .the judgment ,of the water department of the city, it is in the·best 'interest of the city and
ofthe .general area where a new main is contemplated to install a larger main than that required
by the immediate development, the city may install such larger main and shall pay the increased
difference·in cost between installation of the smaller and of the larger main.
E..Every service pipe shall be provided with a stopcock and service box at suitablelcrvation J

either on or off the premises to be served, which shall be accessible to eniploy~es of the city
water department only. Where curbs and walks are' in place, or where Space has been provided

. for future curbs and walks, the stopcock .and serviee 'box shall. be .Jocated in said space or
between ·said··walk and ·curb. There shall be·a short· piece of pipe and a union plac.ed in the
stopcock or meter, as the case may be, so the service can be extended to the premises orplace
of consumption. .
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CITY OF CAMAS
616 Northeast Fourth Avenue

P.O. Box 1055
Camas, Washington 98607
http://www.ci.camas.wa.us

November 4,2004

DEPARTMENT OF PUBLIC WORKS

Elaine Spray
City of Vancouver
PO Box 1995
Vancouver, WA 98668-1'995

.SUBJECT: Inte!-Local Agreement-Water Service Boundary

Dear Elaine:

Building
360·834·8860·

:~.:/. .

·ll,~~rachmann .
;"iic Works Director

~-"fi'jf!tr

Please find the enclosed "Interlocal Agreement For Establishing Water Utility Service
Boundaries". It has been signed by your PW Director and our Mayor. This adjusts the City of
CamasNancouverwater service boun~ary so that the City ofVancouver can serve the Evergreen
School District and the Glad Tidings Church site between NW Friburg Street (Camas) and NE
192nd Ave. on NE 1st Street. . I see that the agreement is supposed to be approved by the Clark

,1~;:" ~ounty Commissioners. Since the agreement originated with the City ofVancouver, I will let
ji~~;·Y~.ll folks carry that through. . .

~}~~1ii~~~;:i?'. .
.il;~~~i~~f;ff:¥o~ have questions about this, please call me at 817-1534. Thanks foryour help!

;ifi;~~t1~lti.':~~~relY, .

i.:;:~~ ~L-<~
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INTERLOCAL AGREEMENT FOR ESTABLISHING
WATER UTILITY SERVICE BOUNDARIES

BETWEEN

City of Vancouver and City of Camas

THIS AGREEMENT, entered into by and between City of Vancouver and City of
Camas, (hereinafter referred to as the WATER PURVEYORS), WITNESS THAT:

WHEREAS, Clark County and theWATER PURVEYORS conduct capital facilities and
land use planning under the Growth Management Act as adopted by the State of
Washington and subsequently amended; and

WHEREAS, RCW 70.116 Public Water System Coordination Act, and WAC 246-293­
250 require development of a Coordinated Water System Plan, including establishment of
service. area boundaries; and

. WHEREAS, the designation of·service area boundaries will help facilitate efficient

. planning and delivery of water services within Clark County, will help ensure that
unnecessary duplication of service· is avoided,· and will provide predictability to the
WATER PURVEYORS, Clark County, and to citizens using water services; and

WHEREAs, the designation of service areahoundaries will help assure that water
reserved for public water supply proposed within the ·CWSSA will be utilized in the
future in an efficient planned manner;

NOW THEREFORE, in consideration of covenants, conditions, performances, and
promises hereinafter contained, the undersigned parties hereto agree as follows:

1. Service Area Boundaries. The undersigned acknowledges that the nlaps
identifying their service area boundaries, dated May 28, 2004. and attached to this
agreement, accurately·identifies the water system's future service area. This signed
Interlocal Agreement verifies that there are no service area conflicts with adjacent water
utilities. .

2. Boundary Streets.· Where streets or portions of streets. serve as a service area
boundary, both WATER PURVEYORS may·extend service within the street itself. The
utility which is located to t1)e north and/or east of the portion of the street serving as a
boundary will also be entitled to extend service across the "boundary to abutting streetside
lots. Any other service extensions into adjacent service area· boundaries shall require
agreement of the WATER PURVEYORS involved.
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~Date

3. Boundar Ad'

the . Ustments. If, at sOme ti e' h , , ,

UnderSigned Parties to make . m 11] t e future, It IS 11] the best i/lterests of
l1]

U

h

st ~ave the Written concUlTen~:rv~cfe allre~ bOUndary adjustme/ltS, sUch mOdificationsaut OntY(ies) d a Involved partie d h . "
D ,an mUst be nOted and til . . s an t e proper legislatIveepalTme/lt ofHealth.. I ed lVlth Clark COl1l]ty and Washington State

As specified in WAC 246-
29

3_250 .

:greeme/lt shalJ beCome effective onc~ t~~n;;ce Area. Agreeme/ltS-ReqUirelllents, this
°arcI ofCOmllliSsioners. IS ocument IS apProved by the Clark County

Th'
IS I/lterlocal agreement for '.

approved. estabiJsmng Water utility service bo·

UDd

' 'h b

anes IS ere y

Chair .

Resolutioll No. .

Date:~.
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C,TY OF VANCOUVER
Post Office Box 1995 - Vancouver, Washington 98668-1995

November 22, 2004

Mr. Monte Brachmann
Public Works Director
P.O. Box 1055
Camas, Washington 98607 .

.SUBJECT: ·CamasNancouver Inter-Local Agreement as signed 10/12/04 - CORRECTED MAP

Dear Monte-

Thank you for returning the recently signed- Inter-Local Agreement documenting the proposed
. changes to the CamasNancouver Water Service Boundary in the vicinity ofSE 1st St and SE

1920d Ave. As you had noted, the document still needs to be signed by the County
Commissioners. In order tocomplete this last step, the Agreement is now with our Public Works
Director, Brian Carlson. After we get all signatures on the final document, I make sure you get a
copy for your records.

While we were reviewing these documents, we realized the original map had an incorrect scale
on it. Please use this updated map, re-plotted· with the correct scale, as the pennanent attachment
for these records.

Thank you again for aSsisting us ·with coordinating this revision to our respective Service Area
Boundaries.. Ifyou have any questions, please do not hesitate to call me at 360-696-8008.

Sincerely,

.~~3/>1ay
.Elaine Spray,·P. E. _.
Water System Planning and Design
City. ofVan~ouver

Cc: Brian Carlson, Public ·Works Director
Victor Ehrlich, City Engineer -
Thomas D. Boyer, Assistant City Engineer
F~ -

ENCL (
\,
- .-......

- .

Correcte4 ~ervice Area Boundary Map
11/22/2004 . - Water Engineering Services

Phone (360) (i96-8008 flax (360) 696-8460

page 1
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INTERLOCAL AGREEMENT FOR ESTABLISHING
WATER UTILITY SERVICE BOUNDARIES

BETWEEN

City of Vancouver and City of Camas

THIS AGREEMENT, entered into by and between City of Vancouver and City of
Camas, (hereinafter referred to as the WATER PURVEYORS), WITNESS TRAT:

WHEREAS, Clark County and the WATER PURVEYORS conduct capital facilities'and
land use planning under the Growth Management Act as adopted by the State of
Washington and subsequently amended; and

WHEREAS, RCW 70.116 Public Water System Coordination Act, and WAC 246-293­
250 require development of a Coordinated Water System Plan, including establishment of
service area boundaries; and

WHEREAS, the designation of service area boundaries will help facilitate efficient
planning and delivery of water services within Clark County, will help ensure that
unnecessary duplication of service is avoided, and will provide predictability to the
WATER PURVEYORS, Clark County, and to citizens using water services; and

WHEREAS, the designation of service area boundaries will help assure that water
reserved for public water supply proposed within the CWSSA will be utilIzed in the
future in an efficient planned manner;

NOW THEREFORE, in consideration of covenarits, conditions, performances, and
promises hereinafter contained, the undersigned parties hereto agree as follows:

1. Service Area Boundaries. The undersigned acknowledges that the- maps
identifying their service area boundaries, dated May 28, 2004 and attached to this
agreement, accurately identifies the water system's future service area. This signed
Interlocal Agreement verifies thafthere are no service area conflicts with adjacent water'
utilities.

2. Boundary Stre.ets. Where streets or portions of streets serve as a service area
boundary, both WAtER PURVEYORS may extend service within the street itself. The
utility which is located to the north and/or east of the portion of the street serving as a
boundary will also be entitled to extend service across the boundary to abutting streetside
lots. Any other service extensions into adjacent service area boundaries shall require
agreement of the WATER PURVEYORS involved.
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3. Boundary Adjustments. If, at some time in the future, it is in the best interests of
the undersigned parties to make service area boundary adjustments, such modifications
must have the written concurrence of all involved parties and the proper legislative
authority(ies), and must be noted and filed with Clark County and Washington State
Department of Health.

As specified in WAC 246-293-250, Service Area Agreements-Requirements, this
Agreement shall become effective once this document is approved by the Clark County
Board of Commissioners.

This Interlocal agreement for establishing water utility service boundaries is hereby
approved.

Utility Representative,
Br" "11\" It.. CA" S""

Utility Repres tative

~..u...( ~VW\~~

s/zs/Dtf
Date

/0 ro-/2-OL(
Date

APPROVED BY CLARK COUNTY BOARD OFCOMMISSIONEERS

Chair

Resolution No.--'----

Date:-------
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fflTERLOCAL AGREEMENT BETWEEN
the

CITY OF WASHOUGAL and the CITY OF CAMAS

The Corporate limits ofthe cities ofCamas and Washougal are irregular along their common

boundary. In particular, an area within the Camas corporate limits (herein referred to as "subject

area", as descnbed in attached Exhibit "A") located north ofthe intersection ofShepherd Road and

3rd Avenue is currently surrounded on approximately eighty-four (84) percent ofits perimeter by

Washougal's corporate limits.

Further, the cities have mutually entered into an Interlocal Agreement which designates the

City of Washougal as the utility service (water and sewer) provider to the land located within the

subject area.

The City ofWashougal is in the process ofpreparing a Comprehensive Subarea Plan for an

area lying north ofthe subject area, including the land surrounding the subject area. The Subarea Plan

will address land uses, environmental protection, storm water drainage and infrastructure impacts for

the area. Including the subject area would assure the orderly and logical progression of land

development under the jurisdiction ofthe City ofWashougal.

The purpose of this agreement is to establish the City of Washougal as the presiding

jurisdiction with respect to land use planning and implementation, including, but not limited to the

following:

1. Implementation ofland division regulations.

2. Imposition and implementation ofzoning regulations

3. Implementationofdevelopment standards, including streets, storm and sanitary sewer,

water and other utility provision.
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Pursuant to this, the City ofWashougal and the City ofCamas hereby agree to the following:

1. Presiding Jurisdiction. The City ofWashougal shall be the presiding jurisdiction in all

planning programs, land use designations and land use application processing for land

within the subject area.

2. Land Use Planning and Implementation. All land use actions shall be processed under

the rules and regulations ofthe City ofWashougal, including but not limited to Titles

15 (Building), 16 (Environmental), 17 (Land Divisions) and 18 (Zoning) of the

Washougal Municipal Code, the City ofWashougal Engineering Standards for Public

Works Construction and any and all provisions ofthe Woodburn Hill Comprehensive

Subarea Plan. No provision of this agreement shall preclude future revisions,

amendments or addenda to these regulations from being implemented by the City of

Washougal within the subject area without prior written consent ofthe City ofCamas.

3. Annexation Both the City ofCamas and the City ofWashougal agree to pursue the

necessary routes to transfer true corporate jurisdiction for the subject area from the

City ofCamas to the City ofWashougal.

4. Effective Date and Duration. This agreement shall be effective upon signature by the

presiding officer ofboth the City ofCamas and the City ofWashougal, and shall be

in effect until terminated by one ofthe following methods:

a. . Ninety (90) day Mitten notice of termination by either party subject to the

agreement.

b. Termination ofagreement upon formal annexation ofthe subject area by the

City of Washougal, said termination being effective .concurrent with the

effective date ofthe annexation.

Interlocal Agreement between the City ofWashougal and the City ofCamas
Page 2 of3
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5. Application Processing Upon Termination. Upon termination ofthis agreement, the

city of Washougal shall complete processing of any technically complete land use

application filed with the City of Washougal pursuant. to the provisions of this

agreement.

, 1997 by:

~O::::::::----__.

ayor Dean Dossett

Approved as to form:

City ofCamas

~ Ii ftlt~
-'Roger Knapp, City Attorney

f\eric\woodbum\intrlocl

Interlocal Agreement between the City ofWashougal and the City ofCamas
Page 3 of3
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CITY OF CAMAS
616 Northeast Fourth Avenue
P.O. Box 1055
Camas, Washington 98607

October 8, 1997

Mike Conway, Director
Department of Public Works i

City of Washougal
1701 C Street
Washougal WA 98671

Gentlem1'f';),J
Enclosed please find an executed copy of the INTERLOCAL AGREEMENT BETWEEN
the CITY OF WASHOUGAL and the CITY OF CAMAS. Said agreement designates the
City of Washougal as the utility service (water and sewer) provider to the land located
north of the intersection ofShepherd Road and 3rd Avenue.

Any questions pertaining to this agreement may be directed to Eric Levison, our Assistant
City Engineer, at 834-3451.

Sincerely,

J.)
Douglas A. Quinn, P.E.
Director

enclosure

Administration
(360) 834-6864

Building
(360) 834-8860

Finance
(360) 834·2462

Fire
(360) 834·2262

Library
(360)~4692

Police
(360) 83~4151

PublicWorl<s
(360) 834-3451

Parl<s&
Recreation

(360) 834-7092
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INTER-LOCAL COOPERATION AGREEMENT

THIS AGREEMENT made this day by and between the CITY OF CAMAS, a Inunicipal

corporation organized under the lawsofthe State of Washington, hereinafter referred to as

"'Camas", and the CITY OF WASHOUGAL, a municipal corporation organized under the laws

of the State of Washington, hereinafter referred to as "Washougal",

In accordance with the Inter-Local Cooperation Act (RCW Chapter 39.34), Camas and

Washougal, in consideration of the payments, covenants and agreements hereinafter mentioned,

to be Inade and perfonned by the parties, do covenant and agree as follows:

'Section 1. PURPOSE: The purpose of this agreeluent is to allow Catnas and Washougal

to sell water to the other due to the occurrence of an emergency situation where either city is

unable to meet their service demands within internal water s9urces. The designation of an

emergency shall be made by the respective Public Works Directors ofeach city and shall include,

but not be limited to, drought conditions or a break in a water main. The delivery ofwater upon

the designation of an emergency sh~ll be-through Inter-Ties between the respective water systems

of Camas and Washougal at locations approved by the Public Works Directors of each city.

Section 2. DURATION: This agreement shall be for an indefinite duration.

Section 3. ADMINISTRATION: No new or separate legal or administrative entity is

created to adtninister the provisions of this agreelnent. This agreelnent shall be administered

jointly by Calnas and Washougal by and through the Public Wor1<.s Directors of both cities, who

shall jointly administer this undertaking in accordance with the tenus and conditions of this

agreelnent.

Section 4. FINANCING: In the event either CaJ1l8S or Washougal r-eceives water
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lnter-Local Agreement Page 2

pursuant the provisions of this agreement then the receiving city shall remit paytnent in full for

the water received at a rate equivalent to the receiving city's residential, inside city, water volume
__ , ~ .• __ ._ •• _.,. ",•• , ". .--__---•••.. , ••_ ••• • __ ' •. '''••_ •••, n .• _ __

rate at the thne of provision of the water. Invoicing shall be on a Inonthly basis.
.------~._.~-._ .....••....._.._' .. " ......

Section 5. WATER QUALITY: The water supplied by either Camas or Washougal, in

accordance with the tenns of this agreement, shall be deemed "finished and treated ll drinking

water at the point ofdelivery. The city providing water shall have no responsibility to maintain

drinking water quality standards once the water has been provided to the receiving city's

distribution system. The receiving city shall be solely responsible to maintain drinking water

quality standards upon receipt.

Section 6. INDEMNIFICATION: Camas and Washougal shall indemnify and hold

hannless the other, its officers, agents, and employees, 'or any of them,. from any and all claims,

actions, suits, liability, loss, costs, expenses and damage of any nature whatsoever, by reason of

or arising out of any action or omission of the respective employees, officers and agents, in the

execution and administration of this agreement.

Section 7. INSURANCE: Each city shall obtain and keep in full force and effect

liability insurance protecting itself and its employees, officers and agents, and the party, its .

employees, officers and agents, for claims of any persons for injuries to life~ person or property

by reason ofanything done or pennitted to be done oI-suffered or admitted to be done by the

parties in the adlninistration of the project. If either party withdraws frOln the Washington Cities

Insurance Authority, that party shall deliver a certificate of insurance showing cOlnpliance with

thi s section.
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Inter-Local Agreelnent Page 3

Section 8. -TERMINATION: Each party shall have the right to tenninate this entire

agreement, with or without cause, upon 180 days written notice to the other party. Such notice

shall be sufficient if it is in writing and deposited in the United States mail, certified mail, return

receipt requested, with postage fully prepaid and addressed to the parties.at their last known

addresses as follows:'

City of Camas
p.O~ Box 1055
Camas, WA 98607

City of Washougal
1701 "C" Street
Washougal, WA 98671

Section 9. FILING: This agreement shall be filed with the city clerks of Camas and

Washougal and with the Clark County Auditor and the Washington Secretary of State.

Section 10. EFFECTIVE DATE: This agreement shall be effective upon signing by the

respective parties hereto.

DATED this '7 day of__4..<..-;u'---l-5lJ=---.>r:J_7- ., 2006.

CITY OF CAMAS '

Atie~... .A~J
Clerk

Approved as to fOlm:

.~;Ly~-
City Attorney

CITY OF WASHOUGAL

Attest: ---4----4'--f------L..'----
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INTER-LOCAL COOPERATION AGREEMENT

THIS AGREEMENT made this day by and between the CITY OF CAMAS, a municipal

corporation organized under the laws of the State of Washington, hereinafter referred to as

"Camas", and the CITY OF WASHOUGAL, a municipal corporation organized under the laws

of the State of Washington, hereinafter referred to as "Washougal",

In accordance with the Inter-Local Cooperation Act (RCW Chapter 39.34), Camas and

Washougal, in consideration of the payments, covenants and agreements hereinafter mentioned,

to be made and performed by the parties, do covenant and agree as follows:

Section 1. PURPOSE: The purpose of this agreement is to provide for the drilling,

testing and evaluation of drinking water wells in the Steigerwald Lake area east of the Port of

Camas-Washougal Industrial Park, more particularly described, and subject to that certain Option

to Purchase Exclusive Easement for Well Site attached hereto as Exhibit "All, and to allocate the

costs and responsibilities associated for such projects.

Section 2. DURATION: This agreement shall be for an indefinite duration.

Section 3. ADMINISTRATION: No new or separate legal or administrative entity is

created to administer the provisions of this agreement. This agreement shall be administered

jointly by Camas and Washougal and there is hereby created a board co.mprised of the Public

Works Directors ofboth cities, which shall jointly administer this undertaking in accordance with

the tenns and conditions of this agreement.

Section 4. FINANCING: Camas and Washougal shall each be responsible for fifty

percent (50%) of the total actual costs incurred onthis project, including any project costs

associated with the discovery of an available and useable source of water \vithin the property~
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Inter-Local Agreement Page 2

Section 6. INDEMNIFICATION: Cmnas and Washougal shall indelnnify and hold

hannless the other, its officers, agents, and employees, or any of them, from any and all claims,

actions, suits, liability, loss, costs, expenses and damage of any nature whatsoever, by reason of

or arising out of any action or OIn ission of the respective employees, officers and.agents, in the
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execution and administration of this agreement.

Page 3

Section 7. INSURANCE: Each city shall obtain and keep in full force and effect

liability insurance protecting itself and its employees, officers and agents, and the party, its

employees, officers and agents, for claims of any persons for injuries to life, person or property

by reason of anything done or permitted to be done or suffered or admitted to be done by the

parties in the administration of the project. If either party withdraws from the Washington Cities

Insurance Authority, that party shall deliver a certificate of insurance showing compliance with

this section.

Section 8. TERMINATION: Each party shall have the right to terminate this entire

agreement, with or without cause, upon 180 days written notice to the other party. Such notice

shall be sufficient if it is in writing and deposited in the United States mail, certified mail, return

receipt requested, with postage fully prepaid and addressed to the parties at their last known

addresses as follows:

City of Camas
P.O. Box 1055
Camas,~A 98607

City of Washougal
1701 "C" Street
Washougal, WA 98671

.Section ? FILING: This agreement shall be filed with the city clerks of Camas and

Washougal and with the Clark County Auditor and the Washington Secretary of State.

Section 1O. EFFECTIVE DATE: This agreement shall be effective upon signing by the

respective parties hereto.

III
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DATED this 7 day of .. 4~V-l'f.=.V_Jl-l.t --,,2006.

CITY OF CAMAS CITY OF WASHOUGAL

Attest: -4--I---~-I------1----
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OPTION TO PURCHASE EXCLUSIVE EASEMENT FOR WELL SITE

In consideration ofthe recognition by the parties hereto ofthe need for enhanced
water capacity benefiting the respective Cities and the Portis Industrial Park and the sum
ofOne Thousand and no/l 00 dollars ($1,000.00), in hand paid, receipt of which is hereby
acknowledged, the undersigned Optionor(s) hereby grant(s) to the CITY OF CAMAS,
WASHINGTON, a municipal corporation of the State of Washington, and the CITY OF
WASHOUGAL, WASHINGTON, a municipal corporation ofthe State of Washington,
and their respective successors, assigns, lessees and agents (herein collectively called
"0ptionees") an option to purchase an Exclusive Right-of-Way and Easement as
described in the document marked "Exhibit All and entitled "Grant of Right of Way
Easement and Agreement" as said document is attached hereto and made a part hereof.
The Easement shall be for approximately 2. acres ofland, generally described in
"Exhibit B".

In addition to said approximate~ acre parcel, Optionor(s) agree to grant to
Optionees a~wide easement for ingress and egress and utilities to the proposed well
site. Said access easement may be j01nt use with the Optionor(s) .until such timeas the
remainder property is developed. .

This option shall be subject to all terms and conditions of said attached document
and·shall continue in force from the date hereofuntil midnight DEL" 6 , , 2006, and at
any time within said period Optionees shall have the right to exercise said option by
giving Optionor(s) notice thereof, either in person or by letter mailed to the address given
below. At any time within said period, Optionees or their contractors may enter upon
said land for the purpose ofmaking surveys and performing other work for the purpose of
obtaining information to be used in exercising the nghts above described without being
deem~d to have exercised the option..

If the Optionees ex~rcise this option, bptionees agree to pay to Optionor(s) an
amount equal to the fair market value ofthe perpetual easement provided for herein, to be
deteJ;111ined by an appraiser mutually acceptable to both parties. In the alternative to
payment of fair market value, in whole or part, the parties agree to negotiate in good faith
for an exchange in value based upon the assumption offmancing by Optionees of
improvements to water capacity at the Grove Field Airport. The costs for said 'appraisal
shall be shared by the parties hereto. Optionor(s) agree that at such time as Optionees
may elect to exercise this option, Optionor(s) will execute and deliver to Optionees, a
properly executed instrument of conveyance, in the form ofsaid document marked
"Exhibit All, attached hereto and made a part hereof: wher.eby the above described rights
ofway and easements are conveyed to Optionees.

It is understood and agreed that this option may be renewed for an additional 6
month period, upon payment by the Optionees to the Optionor(s) ofan additional One­
Thousand and no/1 00 dollars ($1,000.00).
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[t is understood and agr-eed that the exercising of this option is subject to
acceptance by the Optionees, of an adequate public water supply, based upon the results
of a test well, completed by the Optionees, which will determine whether the site is
acceptable for municipal welles).

[f the Optionees do not.exercise this option, the consideration paid for this option
shall be retained by Optionor(s) with no further obligation to Optionees.

The terms, conditions, and provisions herein shall.extend to and be binding upon
the heirs, executors, administrators, personal representatives, successors, assigns, lessees
and agents of the parties hereto.

EXECUTED this 11- day of---:.,J;_v_1-LY .' 200lL, at

OPTIONEES:

,;:lo ••

OPTIONOR(S):

PO~lIgal
By: 'r

Title: Executor Director

Notice address of Optionor(s):

24 South A Street
Washougal, WA ~8671
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COUNTY OF CLARK

STATE.OF.WASHlNGTON )
) 5S.

COUNTY OF CLARK )

o.~ -=-
On this \ U - day of :.JU'-''i , 2006, before me personally

appeared :PAVCL:Q§JU\~ ,known to me to be the
M.4s'102- ,of the CITY OF CAMAS, a municipal

corporation, that executed the within and foregoing instrument, and acknowledged said
instrument to be the free and voluntary act and deed of said corporation, for the uses and
purposes therein mentioned, and on oath stated that he was authorized to execute said
instrument.

fN WITNESS WHEREOF, rhave hereunto set my hand and affixed my official seal
the day and ilear first above 'written.

JAMES MHODGES
.. STATE OF WASHINGTON
NOTARY---e---PUBUC

Mycorrummon &pires Dec. 15.2009

STATE OF WASHINGTON )-
) ss.
)

On this ;)G> day of .ru' y ,2006, before me personally
ZPeared :SCc::=~ ~.Lr ' known to me to be the

lAbIle..... W6rM-; ,of the CITY OF WASHOUGAL, a municipal
corporation, that executed the within and foregoing instrument, and acknowledged said
instrument to be the free and voluntary act and deed of said corporation, for the uses and
purposes therein mentioned, and on oath stated that he was authorized to execute said
instrument.

IN WITNESS WHEREOF~ I have hereunto set my hand and affixed my official seal
the day and year first above written.

TOMMYE J. BRATTON
NOTARY PUBLIC

STATE OF WASHlNGTON
My Commission Expires

NOVEMBER 18,2007
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STATEOFWASHINGTON )
) ss.

COUNTY OF CLARK )

On this fJ day ofC:S-~ , 2006, before me the undersigned, a Notary
Public in and for the State of Washington, duly commissioned and sworn, personally
appeared SHELDON TYLER, to me known to be the Executor Director of the Port of
Camas-Washougal, the muniqipal corporation that executed the within and foregoing
instrument, and acknowledged said instrument to be the free and voluntary act and deed of
said corporation, for the uses and purposes therein mentioned, and on oath stated that they
were authorized to execute said instrument.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal
the day and year first above written. J A I

.~~~.

OTARYPUBLIC in and for the State of
Washington, Residing at ~ M

My appointment expires: l "'"t. - ~- a) .
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RETURN ADDRESS:

City of Camas
616 NE 4th Avenue
Camas, WA 98607

GRANT OF RIGHT OF WAY EASEMENT AND AGREEMENT

Grantor: Port ofcanias-Washougal, a municipal corporation
Grantees: City ofCamas, Washington and':'City of Washougal, Washington
Legal Desc. (abbrev.): ,~.,<
Tax Parcel ID No.:

THE GRANTOR, PORT OF CAMAS-WASHOUGAL, a municipal corporation, in
consideration ofTen and no/IOO -dollars ($10.00), in hand paid, hereby acknowledged, does grant
and conveys to the CITY OF CAMAS, WASHINGTON, a m~cipal corporation of the State of
Washington and to the CITY OF WASHOUGAL, WASHINGTON, a municipal corporation of
the State ofWashington, its successors and assigns, including joint users, an exclusive and
perpetual easement and right ofway together with the right ofingress and egress for the purpose
of installing, constructing, erecting, altering, repairing, maintaining and operating thereon and
therein a municipal water supply system, including all appurtenances necessary thereto, in, on, _
over, under and across the lands in Clark County, Washington; described as follows:

TO BE SUPPLIED BY- SURVEYORS

Together with a~ foot wide easement for ingress, egress and
underground uti1iti~s to said well-site.

This e~ement is subject to the following conditions:

1. The subject -.:L acre (approximate) parcel will be surveyed and a legal description
provided ~or recording purposes by the Grantee:;.

2. The ingress, egress and utility easement may be relQcated in the future to accommodate
development ofthe parcel. Any relocation shall be agreed upon by both the Grantors and
Grantees.

3. Upon development of the remainder property of Grantors, Grantors agree to identify this
easement area as tlTract A" (or similar) on the face of the plat, and dedicate said "Tract
All to the City ofCamas, by recital and recording on the face of~e plat.

EXHiBIT At-..:.:....-----
. PAGE __{ OF _2_'__



G-28

Grant Of Right Of Way Easement And Agreement Page - 2

4. The, Grantees herein agree to conduct their well drilling and operations in a safe and
prudent manner so as not to cause any harm to the Grantor

5. Upon compLetion of any well drilling operations, and when weather is suitable) the
Grantees shall restore any disturbed surrounding property as nearly as possibLe to its
condition prior to the well drilling operations and to the reasonable satisfaction of the
Grantor.

6. The Grantees shall indemnify and hold the Grantor harmless from all claims for damages
or injuries alleged to arise or to accrue to any person or entity as a result of any activity or
conduct ,assumed or perfonned by the Grantees.

7. Upon completion of the test well, if said test well proves to be inadequate for a public
water supply, the Grantees agree to properly aban40n the well so as to prevent any
injuries and to restore the property as specified above. Q!, at the discretion of the
Grantors, the Grantees may abandon said facilities Il~ place".

The Grantor covenants for itself, su.ccessors and assigns, that it will not build or place, or allow
to be built or placed, any structure of any kind over the easement granted herein.

The Grantor also covenants to and with the Grantees that Grantor has the right and power to
convey an ~asement for the purposes mentioned over the tract of land described herein.

PORTOFC~~OUGAL
:-- -=,.~\

By: ~__-=-- _
Title: L::::="'(::. ,,-=-c p, rz:

EX1ilBIT ----:---------A~
PAGE __.-..:/_'_OF L----
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Exhibit "A"
Legal Description

For
Proposed Well Field and Transmission Line

A tract of land for a future water well area t9gether with an
easement for a transmission main located in portions of
Sections 17, 20 and 21, Township 1 North, Range 4 East,
Willamette Meridian, Clark County, Washington; said tract is a
portion of that particular parcel shown on the official record
of survey recorded in Book 43 at Page 9, Records, of Clark
County, Washington, being more particularly described as
follows:

Beginning at the Northwest corner of said Section 21 per said
record of survey in Book 43 at Page 9; Thence South 62°02'18"
East a distance of 3,104.73 feet to the northerly right of way
line Df the dike road as shown in said survey 'and the point of
beginning of this description; Thence along the following
described courses:

North 10°34'45" East a distance of 461.58 feet;
South 88°36'01" East a distance of 347.39 feet;
South 68°07'52" East a distance of 343.29 feet;
South 73°19'26" East a distance of 198.86 feet;
South 73°26'56" East a dista~ce of 160.51 £eet;
North 17°28'45" ~ast a distance of 102.65 feet;
So~th 65°33'04" East a distance of 376.31 feet;
North 63°42'19" East a distance of 112.43 feet;
'South 91°23'59" West a distance of 292.78 feet to a point

here and after referred to as Point UA", said point also being
located on the northerly dike road right of way line; Thence
following along said northerly line the following'described
courses:

North 88°35'14" West a distance of 850.42 feet to the
beginning of a curve concave to the north having a radius
of 2,782.47 feet;
Thence northwesterly 113.96 feet along said curve through
a central angle of 2°20'10";
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Thence North 86°15'03" West a distance of 141.48 teet;
Thence North 03°44'56" East a distance of 30.00 feet;
Thence North 86°15'03" West a distance of 51"6.09 feet to
the TRUE POINT OF BEGINNING.

Together with an easement beginning at said Point "A"; Thence
South a distance of 35.00 feet to the c~nterline of said dike
road and the beginning of this easement description being 20
feet in width and lying 10 feet on each side of the following
described centerline: Following westerly and northwesterly on
and along the centerline of said dike road to a point due South
of said Northwest corner of Section 21; Thence North 38°03'10"
West leaving said dike road centerline a distance of 432.82
feet to a concrete monument with brass cap located in the
centerline of Index Street as shown on Record of Survey
recorded in Book 14 at Page 50, Records of Clark County,
Washington, and the terminus of this easement description.
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Parcel Boundary

Elevation Contours

31 Foot Contour

Other Contours (1 foot) o Feet 200
I

1:2,400

Figure 1
Proposed Location
for Test W~lIs
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INTERIM INTERTIE AGREEMENT

City of Camas and City of Washougal

Currently, no formal agreement between the Cities of Camas and Washougal exist
concerning the emergency interties between the two water systems. Camas and
Washougal are working to develop an intertie agreement that satisfies both parties
involved. Upon approval by both the City ofCam3s and City ofWasholigal, the
Department of Health will be forwarded a copy of said agreement.

In the interim, the City of Camas and City of Washougal have an understanding that
allows the City ofCam3s to provide supply to the City of Washougal. This
understanding exists under the conditions that lhe two cities share operation and
maintenance expenses for the interties, and that the City of Washougal pay the existing
Camas water rate. The emergency interties exist at the following locations:

In crtlc Location Type
SE Shepherd Street Nonnally closed one-way PRY station
lntersection of SE 3'u Street and Whitney Street Nonnally closed one-way PRY station



 
 
 
 
 
 
 

Appendix H 
 

Coliform Monitoring Plan 
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APPENDIX H 
 

TABLE H-1 
 

City of Camas Water System Coliform Monitoring Plan Sample Stations 
 

No. Address 
Description/ 
Pressure Zone Sample Point Upstream Repeat Downstream Repeat 

1 NW 24th Avenue and 
NW Elgin Street Hydrant/852  Sample Station 

(Hydrant Leg) 
2424 NW Elgin 
Garage Wash Sink 

636 NW 24th 
Laundry Room  
Wash Sink 

2 NW 24th Avenue and 
NW Maryland Street 

Distribution Piping 
852 Sample Station 

3555 NW 24th Circle 
Kitchen or Bathroom 
Sink 

2427 NW Maryland 
Hose Bibb Left Side of 
House 

3 600 NW 18th Loop Lower Prune Hill 
Booster Station/697 Sample Station 1815 NW Fargo 

Hose Bibb 

461 NW 17th 
440 NW 17th 
Hose Bibbs 

4 2822 NW 18th Avenue Upper Prune Hill 
Booster Station/852 Sample Station 

LDS Church 
Hose Bibb on West side 
by Step Tank Box 

2612 NW 18th 
Back of House  
Hose Bibb  

5 NW 9th Avenue and 
NW Hoquiam Court 

Distribution Piping/ 
852  Sample Station 

1034 Hoquiam 
Upstairs Laundry Rm 
Wash Sink 

3323 NW 9th 
Garage Wash Sink 

6 418 NW 6th Avenue Forest Home Booster 
Station/455 Sample Station None Available None Available 

7 200 NE 23rd Avenue Angelo Booster 
Station/455 Sample Station Well 13 or  

Washougal Wellfield 
Lower Prune Hill 
Booster 

8 1707 NE Ione Street Camas School District 
Bus Shop/343 

Wash Sink 
Paint Room 

1617 Ione Loop Rd 
Hose Bibb 

1608 Ione Loop 
Hose Bibb 

9 616 NE 4th Avenue Fire Station 41/343 Wash Sink 
Fire Bay 

Lutz Hardware 
Storeroom Wash Sink 
Library 
Janitor Closet Sink 

713 NE 4th 
Camas Family Doctor  
Hand Wash Sink 
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TABLE H-1 – (continued) 

 
City of Camas Water System Coliform Monitoring Plan Sample Stations 

 

No. Address 
Description/ 
Pressure Zone Sample Point Upstream Repeat Downstream Repeat 

10 NE 2nd Avenue and  
SE Yale Street 

Distribution System/ 
343  Sample Station 2815 E 1st  

Garage Sink 

2709 NW Lake Road 
Wash Sink 
(833-0775) 

11 26306 SE 15th Street Butler Booster Station/ 
542 Sample Station Gregg Booster  

(Old or New) 
535 NE 43rd 
Garage Hose Bibb 

12 27200 SE Robinson 
Road Residence/542 Sample Station 27224 SE Robinson Rd 

Hose Bibb 
27117 SE Robinson Rd 
Hose Bibb 

13 26306 SE 15th Street Gregg Booster Station 
(Old or New)/542 Sample Station 945 NE 43rd 

Hose Bibb Butler Booster 

14 2600 NW Lake Road Underwriters 
Laboratory/544 

Loading Dock Entry 
Wash Sink 

3008 NW Lake Rd 
Bathroom Sink 

2709 NW Lake Rd 
(833-0775) 

15 4302 NW Dahlia 
Drive Residence/544 Sample Station 

(Meter Box) 

2630 NW 44th 
Laundry Room  
Wash Sink 

4069 NW Dahlia Loop 
Jim Schubert 
(210-7563 

16 4620 NW Sierra Street Lacamas Booster 
Station/544 

Hose Bibb 
(Inside Back Wall) 

1826 NW 45th 
Wash Sink 

Heritage Park Restroom 
Janitor’s Wash Sink  

17 SE 46th Way and SE 
Grand Ridge Drive 

Grand Ridge Phase 4/ 
852 Sample Station None Available None Available 

18 SE 11th Avenue and 
SE Polk Street 

Distribution System/ 
343 Sample Station Wastewater Treatment 

Plant Lab Room Sink 

1718 SE 11th

River Place Apts 
Hose Bibb  
by Garbage Bins 

19 3263 NW 45th Avenue Residence/544 Sample Station None Available None Available 

20 4231 NW Parker 
Street Fire Station 42/544 Wash Sink Grass Valley Park 

Utility Rm Wash Sink 
Skyridge School 
Janitor Rm Wash Sink 
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TABLE H-1 – (continued) 
 

City of Camas Water System Coliform Monitoring Plan Sample Stations 
 

No. Address 
Description/ 
Pressure Zone Sample Point Upstream Repeat Downstream Repeat 

21 NE Everett Street & 
NE 15th Avenue Crown Park / 455 Sample Station None Available None Available 

22 2702 SW 6th Avenue West End / 455 Sample Station None Available None Available 

23 NE Adams Street & 
SE Leadbetter Road Deerhaven / 455 Sample Station None Available None Available 
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ROUTINE COLIFORM MONITORING PROCEDURES 
 
As shown in Table H-1 as well as the Figure at the end of this Appendix, the City of 
Camas has 24 sampling locations in its distribution system for its total coliform 
monitoring program. 
 
The City is required to collect 20 samples per month in its distribution system.  
Sample sites are rotated seasonally within each pressure zone.  See rotation schedules 
below. 
 

TABLE H-2 
 

Coliform Sampling Station Rotations by Zone 
 

No. Address or Facility Rotation 
Butler Zone (343) 

8 1707 NE Ione Spare 
9 616 NE 4th  Winter 
10 NE 2nd and Yale Summer 
11 Butler Booster Station Winter 
18 SE 11th and Polk Summer 

Lower Prune Hill Zone (455) 
6 Forest Home Booster Station Spare 
7 Angelo Booster Station Summer and Winter 
21 Crown Park Spare 
22 SW 6th West End DOH Compliance Samples (non-coliform 

water quality testing) 
23 Deerhaven Not in Use(1) 

Gregg Zone (542) 
12 27200 SE Robinson Road Summer and Winter 
13 Gregg Booster Winter 

Lacamas Zone (544) 
14 Underwriters Lab Winter 
15 4302 NW Dahlia Summer 
16 Lacamas Booster Station Winter 
19 3263 NW 45th Court Not in Use(1) 
20 Station 42 (Parker Street) Summer and Winter 

Upper Prune Hill Zone (852) 
1 NW 24th and Elgin Summer 
2 NW 24th and Maryland Summer 
3 Lower Prune Hill Booster 

Station 
Winter 

4 Upper Prune Hill Booster 
Station 

Winter 

5 NW 9th and Hoquiam Summer 
17 SE Grandridge Not in Use(1) 

(1) Normally not used because of low water use. 
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FOLLOW-UP COLIFORM SAMPLING FOR UNSATISFACTORY 
SAMPLE 
 
If a routine total coliform sample is positive, follow-up sampling is required within 
24 hours for each source per Ground Water Rule as well as distribution system 
samples upstream, downstream and at the sampling location that tests positive for 
total coliform.  
 
Below is a list of sources and the zones served for those sources: 
 
BOULDER AND JONES CREEKS (S01 AND S02) 
 
These sources run from November 1 to May 15.  Water from these sources can go to 
all zones. 
 
WELL NO. 5 (S06) 
 
This source feeds the 343 Zone.  With Forrest Home Booster Station in operation, it 
will also feed the 455 Zone.  If the Lower Prune Hill Booster Station is in operation 
with the Forrest Home Booster Station is in operation, it will feed the 852 Zone. 
 
WASHOUGAL WELLFIELD 
 
Well No. 6 (S07), Well No. 7 (S08), Well No. 8 (S09), Well No. 10 (S15), Well No. 
11 (S13), Well No. 12 (S14) and Well No. 13 (S16) feed the entire distribution 
system. 
 
WELL NO. 9 
 
Well No. 9 (S11) feeds Zone 544. 
 
For distribution system samples that test positive, three upstream and three 
downstream samples must be collected along with three samples from the location 
that tested positive.  Also a sample is taken before treatment at each source that was 
running during this time. 
 
In addition to taking the samples described above, a thorough inspection of the 
distribution system is required to determine the potential source of contamination, 
including “openings” in the system and/or treatment equipment failure.   
 
Review of sampling procedures is also required to verify samples are taken correctly 
to avoid the possibility of cross contamination. 
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EMERGENCY NOTIFICATIONS 
 
The list on the following page shall be used as needed to contact business that may be 
impacted by a water outage or contamination incident. 

 
MEDICAL FACILITIES 
 
Camas Hearing Clinic 
605 NE 5th Avenue, Camas, WA, 98607 
(360) 833-0609 
 
Community Pregnancy Clinic of Camas Washougal 
1542 NE 3rd Avenue, Camas, WA, 98607 
(360) 834-2829 
 
Columbia Medical Group 
3400 SE 196th Avenue, Suite 101, Camas, WA, 98607 
(360) 834-6700 
 
Pacific Dermatology PC  
3400 SE 196th Avenue, Camas, WA, 98607 
(360) 834-2000 
 
Elite Laser Spa  
3400 SE 196th Avenue, Camas, WA, 98607 
(360) 834-6740 
 
Camas Vision Centre  
225 NE 4th Avenue, Camas, WA, 98607 
(360) 834-2063 
 
Vancouver Vision Clinic  
405 NE 6th Avenue, Camas, WA, 98607 
(360) 834-4802 
 
Beri Eye Care Associates, PC  
19301 SE 34th Street, Suite 104, Camas, WA, 98607  
(360) 817-2700       
 
Lacamas Medical Group PC  
3240 NE 3rd Avenue, Camas, WA, 98607 
(360) 838-2440 
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Adventist Health/Medical Clinics 
411 NE 6th Avenue, Camas, WA, 98607 
(360) 834-2863 
 
Supplement Clinic  
30201 NE Stauffer Road, Camas, WA, 98607 
(360) 210-7117 
 
Blossom Natural Health & Wellness  
417 NE Birch Street, Camas, WA, 98607 
(360) 834-2732 
 
Allen, Trevor W DMD PC  
736 NE 6th Avenue, Camas, WA, 98607 
(360) 859-9115 
 
Design Dentistry  
531 NE Everett Street, Camas, WA, 98607 
(360) 834-4990 
 
Align Orthodontics  
19301 SE 34th Street, #101, Camas, WA, 98607 
(360) 817-2747 
 
Harris, Bryan D  
316 NE Cedar Street, Camas, WA, 98607 
(360) 834-2682 
 
Messinger Eric P DDS PS  
4400 NW Pacific Rim Boulevard, Camas, WA, 98607 
(360) 834-3533 
 
Gessford Orlan J  
506 NE Everett Street, Camas, WA, 98607 
(360) 834-3963 
 
Nevin Robert B Dntst  
2462 SE 11th Avenue, Camas, WA, 98607 
(360) 834-7653. 
 
Nevin H R DDS Jr  
1636 NE Ione Loop, Camas, WA, 98607 
(360) 834-3546 
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Nevin Robert B Dntst  
403 NE 6th Avenue, Camas, WA, 98607 
(360) 834-2182 
 
Premier Dental  
19221 SE 34th Street, Suite 106, Camas, WA, 98607 
(360) 882-9595 
 
RESTAURANTS 
 
Angelo's Pizza  
3136 NE 3rd Avenue, Camas, WA, 98607 
(360) 835-1205       
 
Big Lou's Texas BBQ  
1924 NE 3rd Avenue, Camas, WA, 98607 
(360) 834-4114 
 
KFC  
3545 NE 3rd, Camas, WA, 98607 
(360) 835-2434 
 
Pizza Palace Inc  
3136 NE 3rd Avenue, Camas, WA, 98607 
(360) 835-3313 
 
Kop Chai  
325 NE Cedar Street, Camas, WA, 98607 
(360) 834-5287 
 
Burgerville No 24  
518 NE 3rd Avenue, Camas, WA, 98607 
(360) 834-3289 
 
Papa Murphy's Take 'N' Bake Pizza  
2406 SE 8th Avenue North, Camas, WA, 98607 
(360) 834-6907 
 
Domino's Pizza  
3512 NE 3rd Avenue, Camas, WA, 98607 
(360) 835-1500 
 
Subway Restaurant  
602 NE 3rd Avenue, Suite B, Camas, WA, 98607 
(360) 834-0210 
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Old Fashion Maid Drive-In  
3414 NE 3rd Avenue, Camas, WA, 98607 
(360) 835-3434 
 
Mill Corner  
204 NE 4th Avenue, Camas, WA, 98607 
(360) 833-0474 
 
Smittys  
1816 NE 3rd Avenue, Camas, WA, 98607 
(360) 834-4257 
 
Camas Thai Cuisine  
308 NE 5th Avenue, Camas, WA, 98607 
(360) 833-1175 
 
Taco Bell  
3405 NE 3rd Avenue, Camas, WA, 98607 
(360) 835-9201 
 
Roots Restaurant and Bar  
19215 SE 34th Street, Camas, WA, 98607 
(360) 260-3001 
 
Top Burger Restaurant  
1436 NE Everett Street, Camas, WA, 98607 
(360) 834-3867 
 
Lakeside Chalet  
3533 NE Everett Street, Camas, WA, 98607 
(360) 834-3430 
 
Mill Corner  
204 NE 4th Avenue, Camas, WA, 98607 
(360) 833-0474 
 
El Rancho Viejo  
231 NE 3rd Avenue, Camas, WA, 98607 
(360) 834-5856 
 
Jorcody Restaurants Vncvr  
2013 NW Lacamas Drive, Camas, WA, 98607 
(360) 833-2927 
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Rice Time  
412 NE 4th Avenue, Camas, WA, 98607 
(360) 833-9111 
 
McDonald's  
3354 NE 3rd Avenue, Camas, WA, 98607 
(360) 835-8958 
 
Prune Hill Cafe  
228 NE 4th Avenue, Camas, WA, 98607 
(360) 907-7899 
 
Piccolo Paradiso  
309 NE Birch Street, Camas, WA, 98607 
(360) 834-7044 
 
ELDER CARE FACILITIES 
 
Mountainview House  
2647 NW Kent Street, Camas, WA, 98607 
(360) 834-3988 
 
Prune Hill Adult Family Home  
2247 NW Cascade Street, Camas, WA, 98607 
(360) 834-5556 
 
Heart Two Heart Care LLC  
1745 Division Street, Camas, WA, 98607 
(360) 210-7883 
 
Lacamas Adult Family Home LLC  
2746 NW 20th Avenue, Camas, WA, 98607 
(360) 210-5761 
 
Assisted Living Concepts  
2647 NW Kent Street, Camas, WA, 98607 
(360) 834-3988 
 
Highland Terrace Nursing Center  
640 NE Everett Street, Camas, WA, 98607 
(360) 834-5055 
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CHILD CARE FACILITIES 
 
Camas School District 117 - School Districts, Camas Childcare  
1919 NE Ione Street, Camas, WA, 98607 
(360) 817-4400 
 
Parkside Christian Preschool and Day Care  
1243 E 1st Avenue, Camas, WA, 98607 
(360) 834-4002 
 
Children's Villiage At  
3500 SE 196th Avenue, Camas, WA, 98607 
(360) 833-1230 
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: AddyLab, LLC Service Request: K0708094

Project: Camas/108002/07AL0803 Date Collected: 09/0512007

Sample Matrix: Drinking water Date Received: 09/08/2007

Volatile Organic Compounds

Sample Name: Well 9 Units: ugIL
Lab Code: K0708094-001 Basis: NA

Extraction Metbod: METHOD Level: Low
Analysis Metbod: 524.2

Dilntion Date Dale Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Nole

DicbJorodifluoromethane NOD 0.50 1 09112/07 09112/07 KWG0709880

Chloromethane NOD 0.50 1 09112/07 09112/07 KWG0709880

Vinyl Chloride NOD 0.50 1 09112/07 09/12/07 KWG0709880

Bromometbane NOD 0.50 1 09/12/07 09/12/07 KWG0709880

Cbloroetbane NOD 0.50 1 09112/07 09112/07 KWG0709880

Tricblorofluorometbane NOD 0.50 1 09/12/07 09112/07 KWG0709880

1,I-Dichloroethene NOD 0.50 1 09112/07 09/12/07 KWG0709880
Methylene Chloride NOD 0.50 1 09112/07 09/12/07 KWG0709880

trans-I,2-Dichloroetbene NOD 0.50 1 09112/07 09/12107 KWG0709880

2,2-Dichloropropane NOD 0.50 1 09112107 09112107 KWG0709880

cis-l,2-DicbJoroethene NOD 0.50 1 09/12/07 09/12/07 KWG0709880

Methyl tert-Butyl Ether NOD 0.50 1 09112/07 09/12/07 KWG0709880

1,I-Dichloroetbane NOD 0.50 1 09/12/07 09112/07 KWG0709880

Chlorofonn NOD 0.50 1 09112/07 09/12/07 KWG0709880

Bromochlorometbane NOD 0.50 1 09/12/07 09/12/07 KWG0709880

1, I, I-Trichloroethane NOD 0.50 1 09/12/07 09112/07 KWG0709880
1,I-Dichloropropene NOD 0.50 1 09/12/07 09/12/07 KWG0709880
Carbon Tetrachloride NOD 0.50 1 09112/07 09112/07 KWG0709880

Benzene NOD 0.50 1 09/12/07 09/12107 KWG0709880
1,2-Dichloroethane NOD 0.50 1 09112/07 09112/07 KWG0709880
Trichloroethene NOD 0.50 1 09/12/07 09/12/07 KWG0709880

1,2-Dichloropropane NOD 0.50 I 09/12/07 09/12107 KWG0709880
BromodicWoromethane NOD 0.50 1 09/12/07 09/12/07 KWG0709880
Dibromometbane NOD 0.50 I 09112/07 09/12/07 KWG0709880

cis-1,3-Dicbloropropene NOD 0.50 1 09112/07 09112/07 KWG0709880
Toluene NOD 0.50 1 09112/07 09112/07 KWG0709880
trans-l,3-Dicbloropropene NOD 0.50 1 09/12/07 09112/07 KWG0709880

1,1,2-Trichloroethane NOD 0.50 1 09/12/07 09112/07 KWG0709880
Tetrachloroethene NOD 0.50 I 09112/07 09112/07 KWG0709880
1,3-DicbJoropropane NOD 0.50 1 09/12/07 09112107 KWG0709880

1,2,3-TricbJorobenzene NOD 0.50 1 09/12/07 09112/07 KWG0709880
Dibromocbloromethane NOD 0.50 1 09/12/07 09/12/07 KWG0709880
l,2-Dibromoethane CEDB) NOD 0.50 1 09/12/07 09112107 KWG0709880

Comments:

Printed: 09/13/2007 21:56'.13
u:\Slealth\Crysl.lll.ijlt\Formlm.rpt Merged

Form IA - Organic
SuperSet Reference: RR76695

Page 1 010911
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: AddyLab, LLC . Service Request: K0708094

Project: Camasll08002107AL0803 Date Collected: 09/0512007
Sample Matrix: Drinking water Date Received: 0910812007

Volatile Organic Compounds

Sample Name: Well 9 Units: uglL

Lab Code: K0708094-00 I Basis: NA

Extraction Method: METHOD Level: Low

Analysis Method: 524.2

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Chlorobenzene NDU 0.50 I 09112107 09112107 KWG0709880

Ethylbenzene NDU 0.50 I 09112107 09112107 KWG0709880

I, I ,I ,2-Tetrachloroetbane NDU 0.50 I 09112107 09112107 KWG0709880

Styrene NDU 0.50 I 09112107 09112107 KWG0709880

m,p-Xylenes NDU 0.50 1 09112107 09112107 KWG0709880

o-Xy1ene NDU 0.50 1 09112107 09112107 KWG0709880

Bromoform NDU 0.50 1 09112107 09112107 KWG0709880

lsopropylbenzene NDU 0.50 I 09112107 09112107 KWG0709880

I, I ,2,2-Tetrachloroethane NDU 0.50 I 09112/07 09112107 KWG0709880

1,2,3-Trichloropropane NDU 0.50 1 09112107 09112107 KWG0709880

Bromobenzene NDU 0.50 1 09112107 09112107 KWG0709880

n-Propylbenzene NDU 0.50 1 09112/07 09/12107 KWG0709880

1,3,5-Trimethylbenzene NDU 0.50 1 09112107 09112107 KWG0709880

2-Chlorotolnene NDU 0.50 1 09/12/07 09/12107 KWG0709880

4-Chlorotolnene NDU 0.50 1 09112107 09112107 KWG0709880

tert-Butylbenzene NDU 0.50 I 09112107 09112107 KWG0709880

1,2,4-Trimetbylbenzene NDU 0.50 I 09112/07 09112107 KWG0709880

sec-Butylbenzene NDU 0.50 I 09112107 09112/07 KWG0709880

p-Isopropyltoluene NDU 0.50 I 09112/07 09112107 KWG0709880

l,3-Dichlorobenzene NDU 0.50 I 09112/07 09112107 KWG0709880

1,4-Dichlorobenzene NDU 0.50 I 09/12107 09112/07 KWG0709880

n-Butylbenzene NDU 0.50 1 09112/07 09112/07 KWG0709880

1,2-Dichlorobenzene NDU 0.50 I 09112107 09112107 KWG0709880
1,2-Dibromo-3-cWoropropane (DBCP NDU 0.50 I 09112/07 09/12107 KWG0709880

1,2,4-Trichlorobenzene NDU 0.50 I 09112107 09112107 KWG0709880
Hexachlorobutadiene NDU 0.50 I 09112/07 09/12/07 KWG0709880
Naphthalene NDU 0.50 1 09112107 09/12107 KWG0709880

Comments:

0012
Printed: 0911312007 21:56:13
u:\Stealth\CrystaLrpt\Fannlmrpt Merged

Fonn lA - Organic
SuperSet Reference: RR76695

Page 2 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: AddyLab, LLC Service Reqnest: K0705532
Project: Camasl108002 Date Collected: 06/26/2007
Sample Matrix: Drinking water Date Received: 06/2712007

Volatile Organic Compounds

Sample Name: Well Field-II & 12 Units: ugIL
Lab Code: K0705532-00 I Basis: NA

Extraction Metbod: METHOD Level: Low
Analysis Metbod: 524.2

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Dicblorodifluoromethane NOV 0.50 1 07/02/07 07/02/07 KWG0707328
Cbloromethane NOV 0.50 1 07/02/07 07/02/07 KWG0707328
Vrnyl Cbloride NOV 0,50 1 07/02/07 07/02/07 KWG0707328

Bromomelhane NOV 050 1 07/02/07 07/02/07 KWG0707328
Cbloroelhane NOV 0.50 1 07/02/07 07/02107 KWG0707328
Trichl6rofluoromethane NOV 050 1 07/02/07 07/02/07 KWG0707328

1,I-Dicbloroethene NOV 0.50 1 07/02/07 07/02/07 KWG0707328
Methylene Chloride NOV 0.50 1 07/02/07 07/02/07 KWG0707328
trans-l,2-Dichloroethene NOV 0.50 1 07/02/07 07/02/07 KWG0707328

2,2-Dicbloropropane NOV 050 1 07/02/07 07/02/07 KWG0707328
cis-l,2-Dicbloroethene '0:50

..
NOV 1 07/02/07 07/02/07 .KWG0707328

Methyl tert-Butyl Ether NOV 0.50 1 07/02/07 07/02/07 KWG0707328

1,I-Dicbloroelhane NOV 050 1 07/02107 07/02/07 KWG0707328
CblorofonD. NOV 0.50 1 07/02/07 07/02/07 KWG0707328
Bromocbloromethane NOV 0.50 1 07/02/07 07/02/07 KWG0707328

1,1,1-Trichloroethane NOV 0.50 1 07/02/07 07/02/07 KWG0707328
1,I-Dicbloropropene NOV 0.50 1 07/02/07 07/02/07 KWG0707328
Carbon Tetracbloride NOV p.50 l' " 07(02/07 07/02/07 KWG0707328

Benzene '. NOV '""(1:50'" 1····· " 07/02/07 07102107 KWG0707328
1,2-Dicbloroethane NDU 0.50 1 07/02/07 07/02/07 KwG0707328
Tricbloroethene NDlJ i'

07/02/07 KWG07073280,50 1. 07/02/07

1,2-Dicbloropropane NOV 0.50 1 07/02/07 07/02/07 KWG0707328
Bromodicbloromethane NOV ~.50 1 07/02/07 07/02/07 KWG0707328
Dibroniomethane NOV 0.50 1 07/02/07 07/02/07 KWG0707328

cis-l,3-Dicbloropropene NOV 050 1 07/02/07 07/02/07 KWG0707328
Tolnene NOV 050 1 07/02/07 07/02/07 KWG0707328
trans-l,3-Dicblor0l'ropene NOV 0.50 1 07/02/07 07/02/07 KWG0707328

I, 1,2-Trichloroethane NOV 0.50 1 07/02/07 07/02/07 KWG0707328
Tetracbloroelhene NOV "0:50 1 07/02/07 07/02/07 KWG0707328

1,3-Dicbloropropane .." NOV 0.50 1 07/02/07 07/02/07 KWG0707328
1 .• - •

1,2;3-Tricblorobenzene NOV 0.50 1 07/02/07 07102107 KWG0707328
DibromOchloromelhane NOV 0:50 1 07/02/07 07/02/07 KWG0707328
1,2-Dibromoethane (EDB) NOV 0.50 1 07/02/07 07/02/07 KWG0707328

Comments:

Printed: 07/0512007 14:14:26
u;\Stealth\Crystal.rpt\FOlml m.qx. Merged

Form IA - Organic o~.g,1\ of 3
SuperSet Reference: RR73927
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Client:
Project:
Sample Matrix:

Comments:

AddyLab, LLC
Camas/l08002
Drinking water

COLUMBlA ANALYTICAL SERVICES, INC.

Analytical Results

Service Request: K0703045
Date Collected: 04/11/2007
Date Received: 04/1212007

Printed: 0412012007 12:31:44
u:\Stealth\Crystal.rpt\ForrnIm.rpt Merged

Form lA - Organic
SuperSet Reference: RR70850

Page 1 of 3

00012
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: AddyLab, LLC Service Reqnest: K0702509
Project: Drinking Water Date Collected: 03/28/2007
Sample Matrix: Drinking water Date Received: 03/28/2007

Volatile Organic Compounds

Sample Name: City Camas Units: ugIL
Lab Code: K0702509-001 Basis: NA

Extraction Method: METHOD Level: Low
Analysis Method: 524.2

Dilntion Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Dichlorodifluoromethane NDV 0.50 I 03/29/07 03/29107 KWG0704139
Chloromethane NDV 0.50 I 03/29/07 03/29107 KWG0704l39
Vinyl Chloride NDV 0.50 I 03/29/07. 03/29/07 KWG0704l39

Bromomethane NDV 0.50 I 03/29/07 03/29/07 KWG0704l39
Chloroethane NDV 0.50 I 03/29/07 03/29/07 KWG0704139
Trichloroflnoromethane NDV 0.50 I 03/29/07 03/29/07 KWG0704139

I,I-Dichloroethene
.__.-

KWG0704139NDV 0.50 I 03/29/07 03/29/07
Methylene Chloride NDV 0.50 I 03/29/07 03/29107 KWG0704l39
trans-I,2-Dichloroethene NDV 0.50 I 03/29/07 03/29/07 KWG0704139

..•._----_ ..
2,2-Dichloropropane NDV 0.50 I 03/29/07 03/29/07 KWG0704139
cis-I,2-Dichloroethene NDV 0.50 I 03/29/07 03/29/07 KWG0704l39
Methyl tert-Butyl Ether NDV 0.50 I 03/29/07 03/29/07 KWG0704l39

I,I-Dichloroethane NDV 0.50 I 03/29/07 03/29/07 KWG0704l39
Chloroform NDV 0.50 I 03/29/07 03/29/07 KWG0704139

. Bromochloromethane NDV 0.50 I 03/29/07 03/29/07 KWG0704l39

I, I, I-Trichloroethane NDU 0.50 I 03/29/07 03/29/07 KWG0704l39
I,I-Dichloropropene NDD 0.50 I 03/29/07 03/29107 KWG0704139
Carbon Tetrachloride NDD 0.50 I 03/29/07 03/29/07 KWG0704139

Benzene NDU 0.50 I 03/29/07 03/29/07 KWG0704l39
1,2-Dichloroethane NDD 0.50 I 03/29/07 03/29/07 KWG0704139
Trichloroethene NDD 0.50 I 03/29/07 03/29/07 KWG0704139

1,2-Dichloropropane NDU 0.50 I 03/29/07 03/29/07 KWG0704139
Bromodichloromethane NDU 0.50 I 03/29/07 03/29/07 KWG0704139
Dibromomethane NDU 0.50 I 03/29/07 03/29/07 KWG0704139

cis-I,3-Dichloropropene NDU 0.50 I 03/29/07 03/29/07 KWG0704139
Toluene NDU 0.50 I 03/29/07 03/29/07 KWG0704139
trans-I,3-Dichloropropene NDV 0.50 I 03/29/07 03/29/07 KWG0704139

1,1,2-Trichloroethane NDV 0.50 I 03/29/07 03/29/07 KWG0704139
Tetrachlotoethene NDU 0.50 I 03/29/07 03/29/07 KWG0704139
1,3-Dichloropropane NDU 0.50 I 03/29/07 03/29/07 KWG0704139

1,2,3-Trichlorobenzene NDV 0.50 I 03/29/07 03/29107 KWG0704l39
Dibromochloromethane NDU 0.50 I 03/29/07 03/29/07 KWG0704l39
1,2-Dibromoethane (EDB) NDV 0.50 I 03/29/07 03/29/07 KWG0704139

---- ._--_.-

Conunents:

00012
Printed: 04/02/2007 10:59:22
u:\Stealth\Crystal.rpt\Fonnlm.rpt Merged

Fonn IA - Organic Page I of 3
SuperSet Reference: RR70154
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: AddyLab, LLC Service Request: K0701023
Project: Hunter Ridge-Camas Date Collected: 02/0712007
Sample Matrix: Drinking water Date Received: 02/0812007

Volatile Organic Compounds

Sample Narne: West 17th, Lot 23 Units: ugIL
Lab Code: K0701023-001 Basis: NA

Extraction Method: METHOD Level: Low
Analysis Method: 524.2

Dilution Date Date Extraction
Analyte Name Resnlt Q MRL Factor Extracted Analyzed Lot Note
Dichlorodifluoromethane NDV 0.50 I 02115/07 02/15/07 KWG0702461
Chloromethane NDV 0.50 I 02115/07 02115/07 KWG0702461
Vinyl Chloride NDV 0.50 I 02/15/07 02/15/07 KWG0702461

Bromomethane NDV 0.50 1 02/15/07 02/15/07 KWG070246I
Chloroethane NDV 0.50 I 02115/07 02/15/07 KWG0702461
Trichlorofluoromelhane NDV 0.50 1 02/15/07 02115107 KWG0702461

I,I-Dichloroelhene NDV 0.50 I 02115/07 02115/07 KWG0702461
Methylene Chloride 1.2 0.50 I 02115/07 02/15/07 KWG0702461
trans-I,2-Dichloroelhene NDV 0.50 1 02115107 02115/07 KWG0702461

2,2-Dichloropropane NDV 0.50 I 02115/07 02115/07 KWG0702461
cis-I,2-Dichloroelhene NDV 0.50 I 02115/07 02115/07 KWG0702461
Melhyl tert-Bntyl Elher NDV 0.50 I 02115/07 02/15/07 KWG0702461

1,l-Dichloroethane NDV 0.50 I 02/15/07 02115/07 KWG070246I
Chloroform 130 D 2.5 5 02115/07 02115/07 KWG0702461
Bromochloromelhane NDV 0.50 1 02115/07 02115/07 KWG0702461

1, I, I-Trichloroethane NDV 0.50 I 02/15/07 02115/07 KWG0702461
1,I-Dichloropropene NDV 0.50 I 02115/07 02/15/07 KWG0702461
Carbon Tetrachloride NDV 0.50 I 02/15/07 02/15/07 KWG0702461

Benzene NDV 0.50 . I 02/15/07 02/15/07 KWG0702461
1,2-Dichloroethane NDV 0.50 I 02/15/07 02/15/07 KWG0702461
Trichloroethene NDV 0.50 I 02115/07 02115/07 KWG070246I

1,2-Dichloropropane NDV 0.50 I 02/15/07 02115/07 KWG0702461
Bromndichloromethane 2.8 0.50 I 02/15/07 02/15/07 KWG0702461
Dibromomethane NDV 0.50 1 02/15107 02115/07 KWG0702461

cis-l,3-Dichloropropene NDV 0.50 1 02/15107 02/15/07 KWG0702461
Toluene NDV 0.50 1 02/15/07 02115107 KWG0702461
trans-I,3-Dichloropropene NDV 0.50 I 02/15/07 02115/07 KWG0702461

1,1,2-Trichloroe1hane NDV 0.50 1 02/15/07 02/15/07 KWG0702461
Tetrachloroelhene NDV 0.50 I 02/15/07 02/15/07 KWG0702461
1,3-Dichloropropane NDV 0.50 I 02115/07 02/15/07 KWG0702461

1,2,3-Trichlorobenzene NDV 0.50 1 02/15/07 02/15/07 KWG0702461
Dibromocbloromethane 0.86 0.50 I 02/15/07 02/15/07 KWG070246I
1,2-Dibromoethane (EDB) NDV 0.50 I 02115/07 02/15/07 KWG070246I

Comments:

Printed: 02/20/2007 10:45:03
u:\Stea1t.~\Crystal.rpt\Formlm.rpt Merged

Form lA - Organic MOir9f 3
SuperSet Reference: RR68357
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: AddyLab, LLC Service Request: K0701023
Project: Hunter Ridge-Camas Date Collected: 02/0712007
Sample Matrix: Drinking water Date Received: 02/0812007

Volatile Organic Componnds

Sample Name: West 17th, Lot 23 Units: ugIL
Lab Code: K0701023-00I Basis: NA

Extraction Method: METHOD Level: Low
Analysis Method: 524.2

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Chlorobenzene NDV 0.50 I 02/15/07 02115/07 KWG0702461
Ethylbenzene NDV 0.50 I 02115/07 02115/07 KWG0702461
I,I, I ,2-Tetrachloroethane NDV 050 I· 02/15/07 02115/07 KWG0702461

Styrene NDV 0.50 I ·02115/07 02115/07 KWG0702461
m,p-Xylenes NDV 050 I 0211S/07 02/15/07 KWG0702461
a-Xylene NDV 0.50 I 02/15/07 02/15/07 KWG0702461

Bromoform NDV 0.50 I 02/15/07 02/15/07 KWG0702461
lsopropylbenzene NDV 0.50 I 02115107 02/15/07 KWG0702461
I, I ,2,2-Tetrachloroethane NDV 0.50 I 02/15/07 02/15/07 KWG0702461

1,2,3-Trichloropropane NDV 0.50 I 02115/07 02/15/07 KWG0702461
Bromobenzene NDV ·0.50

i ;_, ~.

I 02115/07 02115/07 KWG0702461
n-Propylbenzene NDV 0.50 I 02115/07 02/15/07 KWG0702461

1,3,S-Trimethylbenzene NDV 0,50 I 02/15/07 02/15/07 KWG0702461
2-Chlorotoluene NDV 0.50 I 02115/07 02/15/07 KWG0702461
4-Chlorotoluene NDV 0.50 I 02115/07 02/15/07 KWG0702461

tert-Butylbenzene NDV 0.50 I 02/15/07 02/15/07 KWG0702461
1,2,4-Trimethylbenzene NDV 0.50 I 02/15/07 02115107 KWG0702461
sec-Butylbenzene NDV 0.50 I 02/15/07 02/15/07 KWG0702461

p-Isopropyltoluene NDV ·0.50··· I 02/15/07 02/15/07 KWG0702461
1,3-Dichlorobenzene NDV 0.50 I 02/15/07 02115107 KWG0702461
lA-Dichlorobenzene NDV 0.50 i 02/15/07 02115107 KWG0702461

n-Butylbenzene NDV 0.50 I 02/15/07 02115107 KWG0702461
1,2-Dichlorobenzene NDV 0.50 I .02/15/07 02/15/07 KWG070246I
I,2-Dibrom<>-3-<:hloropropane (DBCP NDV 0.50 I 02115/07 02115/07 KWG070246I

1,2,4-Trichlorobenzene NDV 0.50 I 02115/07 02/15/07 KWG070246I
Hexachlorobutadiene NDV 0.50 I 02115/07 02/15/07 KWG0702461
Naphthalene NDV 0.50 I 02115107 02115/07 KWG0702461

Comments:

Printed: 02120/2007 10:45:03
u:\Stealth\Crystal.tp6Fonnl m.tpt Merged

Fonn IA - Organic

00010
Page 2 of 3

SuperSet Reference: RR68357
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: AddyLab, LLC Service Request: K0605566

Project: City of Camasll 0802 Date Collected: 07/06/2006
Sample Matrix: Drinking water Date Received: 07/07/2006

Volatile Organic Compounds

Sample Name: Filter Plant Units: ugiL

Lab Code: K0605566-00 I

\L00Vt~")
Basis: NA

Extraction Method: METHOD Le\'el: Low
Analysis Method: 524.2

c~A-, "VV
_, l V

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Dichlorodifluoromethane ND U 0.50 I 07/11/06 0711 ]/06 KWG061]226

Chloromethane ND U 0.50 ] 07111/06 07111/06 KWG0611226

Vinyl Chloride ND U 0.50 ] 071l1106 07111106 KWG0611226
......................-._--- . ' ... ----------_._---_.,-..

Bromomethane ND U 0.50 I 07111/06 07111/06 KWG0611226

Chloroethane ND U 0.50 ] 071l 1/06 071l 1/06 KWG0611226

Trichlorofluoromethane ND U 0.50 1 071l 1/06 071l 1/06 KWG0611226
- - -------- ..._--- ._..~. . _.. __...._..,_._..•._- .-•._--_ .._---_.._---,_._-~-- .

1, ]-Dichloroethene ND U 0.50 1 07111106 07i11/06 KWG0611226

Methylene Chloride ND U 0.50 I 071l 1/06 07/11/06 KWG0611226

trans-I,2-Dichloroethene ND U 0.50 1 071l 1/06 07/11/06 KWG0611226
. _._-_._~, .... ----~-_ •.•...._.._---- _._--

-~-----~.__._._._"---~-----.
2,2-Dichloropropane NO U 0.50 I 07/1 ]106 071l1/06 KWG0611226

cis-l,2-Dichloroethene ND U 0.50 I 07111/06 07111/06 KWG0611226

Methyl tert-Butyl Ether ND U 0.50 ] 07111/06 07/]]/06 KWG0611226

ND IJ cf.V",,7 0.50
.......__._---- ---------_....~_.-------------

1,1-Dichloroethane ] 071l1/06 07111/06 KWG0611226

Chloroform 7.6_~,\tl1)"\~(/ 0.50 I 071l1/06 07111/06 KWG0611226

Bromochloromethane ND U f~ 0.50 ] 07111/06 . 071l1/06 KWG061t226
..--.. - ........ _ ..... _...._... _- .......-_._...•._...._- ...__. ----.-------_ .._--------_ ...

I, 1,1-Trichloroethane NO lJ 0.50 1 07/11/06 07111/06 KWG0611226

1.1-Dichloropropene ND U 0.50 I 07/] 1/06 07/11/06 KWG0611226

Carbon Tetrachloride ND U 0.50 I 07/11/06 07/11/06 KWG0611226
- -- --------.-_.-.- - - -- -- ---_.-..--_._---._... _.. __._--_.

Benzene NO U 0.50 I 07111/06 071l ]/06 KWU0611226

1,2-Dichloroethane NO U 0.50 I 07111/06 071l ]/06 KWG0611226

Trichloroethene ND U 0.50 1 07111/06 07/11/06 KWG0611226
--_._._-------- -- .._._...- .._- -- ---- -- --------------_..._-._..._----------

I.2-Dichloropropane ND U 0.50 I 0711 ]/06 071l1/06 KWG0611226

Bromodichloromethane 0.75 0.50 I 07/11/06 07111/06 KWG0611226

Dibromomethane NO U 0.50 I 071l1/06 07/11/06 KWG0611226
--_.. -- -------_..----- - --_..~._---~_._-_._-----,_.-

cis-I,3-Dichloropropene ND U 0.50 1 071l 1/06 07/1 ]/06 KWUU611226

Toluene ND U 0.50 I 07111/06 07/1] 106 KWG0611226

trans-l.3~Dichloropropene ND U 0.50 I 07111/06 07/11/06 KWG0611226
-_.._---_. .. -..........._...__._".. _..._.- _. __._-_._-----..._....._._-_ ... __.-

1,1,2-Trichloroethane NO U 0.50 I 07/11/06 07/1 ]/06 KWG0611226

Tetrachloroethene NO U 0.50 I 07111/06 07/11106 KWG0611226

] ,3-0ichloropropane NO U 0.50 I 07111/06 07/11/06 KWG0611226
------ .._- --.--_..----------------------_._- ._----------_._-------

1.2,3-Trichlorobenzene NO U 0.50 1 07111/06 07111/06 KWG0611226

Dibromochloromethane ND U 0.50 I 07/l1/06 07111106 KWG0611226

I ,2-Dibromoethane (EDB) ND U 0.50 1 07/l1l06 071l 1/06 KWG0611226
....... - .......- . " .._~---------------._ .._---_.._.._---_......_._-

Chlorobenzene ND U 0.50 1 07/1 ]106 07/l1/06 KWG0611226

Comments:

flAAes

I'rinted: 07/13/2006 16:56:42
u:\Steallh\Crysml.rpl\Form Im.rpt Merged

Form IA - Organic
SuperSet Reference: RR61246

Page I of 2
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client:
Project:
Sample Matrix:

AddyLab, LLC
City of Camasll 0802
Drinking water

Service Request: K0605566
Date Collected: 07/06/2006
Date Received: 07/07/2006

Volatile Organic Compounds

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

Filter Plant
K0605566-00 I

METHOD
524.2

Units: ug/L
Basis: NA

Level: Low

Analyte Name Result Q MRL
Dilution Date Date Extraction
Factor Extracted Analyzed Lot Note

1 07/1l/06 07/11/06 KWG0611226
I 07/1l/06 07!ll/06 KWG0611226

'1-'--oiiTl/06- 07/11/06--'-KW00611226 --'--

I 07/11/06 07/1 J/06 KWG06 II226
1 07/1 ]/06' 07/11/06 KWG0611226

.-._---_ ..,-- .... _-------_._._._--------_._-
J 07/1]/06 07!l]/06 KWG061 1226
I 07/1]/06 07!l]/06 KWG0611226
1 07/1]/06 07/11/06 KWG0611226

" ..,_ ..._-----~._. __ .._---_._._~_. __ .- --._._--------_..-

I 07/1]/06 07/1]/06 KWG0611226
I 07/1 J/06 07/11/06 KWG0611226
I 07/1]/06 07/11/05 KWG0611226

--------_._.._.~.---,---~_ .._-- ..._-
I 07/1]/06 07/1]/06 KWG0611226
I 07/11/06 07111/06 KWG0611226
I 07/1]/06 07!ll/06 KWG0611226

.._.,"---._.".,---------._',.-. ---'--_.-
1 07/1]/06 07/11/06 KWG0611226
1 07/1]/06 07/1]/06 KWG0611226
I 07/1 J/06 07/1 J/06 KWG0611226

- _._-,-_._--_._-_.-------_.---,--
I 07/11/06 07/11/06 KWG0611226
I 07/1 1/06 07!l1/06 KWG0611226
I 07/1 1/06 07/11/06 KWG0611226

------'-------,----_._--.-- ._----.-.-
I 07!l]/06 07/1 1/06 KWG0611226
I 07/1]/06 07/1]/06 KWG0611226
1 07/1 J/06 07/1]/06 KWG061 1226

-- -.-...._..-....•_----_.- ..
I 07/1 1/06 07!ll/06 KWG0611226
I 07/1 1/06 07/l1/06 KWG0611226
1 07/11/06' 07/11106 KWG061\226

0.50
0,50

0,50
0,50
0.50

0,50
0_50
0.50

. _--_.,..,.
0.50
0,50
0.50

0,50
0.50
0_50

- "_.-•..•._---'---
0,50
0,50
0.50

0,50
0,50
0.50

0,50
0,50
050

0,50
0_50
0,50

NO U
NO U

NO U
NO U
NO U

.-"_..._.,.-'--- -----,.-
NO U
NO U
NO U--_.._---

ND U
ND U
NO U
NO U
ND U
NO U

NO U
NO U
ND U

NO U
ND U
NO U

NO U
ND U
ND U

NO U
NO U
NO U

Ethylbenzene
], J,I ,2-Tetrachloroethane

Styrene
m,p-Xylenes
o-Xylene

Bromoform
Isopropylbenzene
1,1 ;l;l-Tetrachloroethane

. -------. __ ."_.' ..
1,2,3-Trichloropropane
Bromobenzene
n-Propylbenzclle

1,3,5-Trimethylbenzene
2-Chlorotoluene
4-Chlorotoluene

tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

...----~._._------
p-Isopropyltoluene
1,3-Dichlorobenzene
l,4-Dichlorobenzene

....-._..._--
n-Butylbenzene
l,2-Dichlorobenzene
I,2~Djbromo-3-chloropropane (DBCP

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene

Control Date
Surrogate Name %Rec Limits Analyzed Note

4-Bromofluorobenzene 99 82-1 10 07/11/06 Acceptable

Dibromofluoromethane 106 83-121 07/1 1106 Acceptable

Toluene-d8 115 89-117 07/11/06 Acceptable

Comments:

Printed: 07/13/2006 16:56:42
1l:\Stealth\Crystal.rptiFoml] m.rpt Merged

Form IA - Organic
SuperSet Reterence: RR61246

ooor9
Page 2 of 2
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Client:
Project~

Sample Matrix:

AddyLab.LLC
City of Camas
Drinking water

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Volatile Organic Compounds

Service Request: K0611093
Date Collected: 12/19/2006
Date Received: 12/2012006

Sample Name: Well Field-Well 10 Units: ugIL
Lab Code: K0611093-00 1 Basis: NA

Extraction Method: METHOD Level: Low
Analysis Method: 524.2

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Dichlorodifluoromethane ND U 050 1 12/27/06 12/27106 KWG0622068

Chloromethane ND V 0.50 1 12/27/06 12127/06 KWG0622068

Vinyl Chloride ND U 050 1 12127/06 12/27/06 KWG0622068

Bromomethane ND V 0.50 1 12/27/06 12127/06 KWG0622068
Chloroelhane ND V 0.50 1 12/27/06 12127/06 KWG0622068

Trichlorotluoromethane NOV 050 1 12/27/06 12127106 KWG0622068

1,1 ~Dichloroethene ND V 0.50 1 12/27/06 12/27/06 KWG0622068

Methylene Chloride NOV 0.50 1 12/27106 12/27/06 KWG0622068

trans-I,2-Dichloroethene ND V 050 1 12127/06 12/27/06 KWG0622068
-
2,2~Dichloropropane ND V ,;.,,;9·~q·· 12/27106 12/27/06 KWG0622068,;:;; ~'

cis-l.2':'Dichloroethene ND V 050 1 12/27/06 12/27106 KWG0622068

Methyl tert-Butyl Ether ND V 0.50 1 12/27/06 12/27/06 KWG0622068

1.1-Dichloroethane ND V 0.50 1 12/27/06 12127/06 KWG0622068

Chloroform ND V 050 1 12127/06 12/27/06 KWG0622068

Bromochloromethane ND V 0.50 1 12127/06 12127106 KWG0622068

1,1, I-Trichloroethane NOV 050 1 12/27/06 12/27106 KWG0622068

1,I-Dichloropropene ND V 0.50 1 12127/06 12/27/06 KWG0622068

Carbon Tetrachloride ND V 050 1 12/27/06 12127106 KWG0622068

Benzene ND tJ ···""().sd· . j 12/27/06 12/27/06 KWG0622068

1,2-Dichloroethane ND V 050 1 12/27/06 12127/06 KWG0622068

Trichloroethene NOV 0.5Q 1 12/27/06 12127106 KWG0622068

1,2-Dichloropropane ND V 050 1 12/27/06 12/27106 KWG0622068

Bromodichloromethane ND V 0.50 1 12/27/06 12/27106 KWG0622068

Dibromomethane NP V 050 1 12127/06 12/27106 KWG0622068

cis-l.3-Dichloropropene NP V 0.50 1 12/27106 12/27/06 KWG0622068

Toluene ND V 050 1 12/27/06 12127/06 KWG0622068

trans·l,3-Dichloropropene ND V 0.50 1 12/27/06 12/27/06 KWG0622068

l.l ,2-Trichloroethane ND V 0.50 1 12/27/06 12/27/06 KWG0622068

Tetrachloroethene ND U 050 1 12/27106 12/27106 KWG0622068

l,3-Dichloropropane ND V 0.50 1 12/27/06 12/27/06 KWG0622068

1,2 ,3-Trichlorobenzene ND V 0.50 1 12/27/06 12127106 KWG0622068

Dibromochloromethane NOV 0.$0 1 12/27/06 12/27/06 KWG0622068

1.2-Dibromoethane (EDB) ND V 0.50 1 12127/06 12/27/06 KWG0622068

Chlorobenzene ND V 0.50 1 12127/06 12127/06 KWG0622068

Comments:

Printed: 01104/2007 14:57:44
u:\Sleallh\CrYSlaJ.rpl\Form Im.rpl Merged

Form IA - Organic 6<0013- 2
SuperSet Reference: RR66926
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Client:
Project:
Sample Matrix:

AddyLab, LLC
City of Camas
Drinking water

COLVMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Service Request: K0611093
Date Collected: 12/19/2006
Date Received: 12/20/2006

Volatile Organic Compounds

Sample Name: Well Field-Well 10 Vnits: ugIL
Lab Code: K0611093-001 Basis: NA

Extraction Metbod: METHOD Level: Low
Analysis Method: 524.2

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Ethylbenzene ND V 0.50 I 12/27/06 12127/06 KWG0622068
1.1.1,2~ Tetrachloroethane ND V 0.50 I 12/27/06 12127/06 KWG0622068
.._._------------~

Styrene ND V 0.50 I 12/27/06 12127/06 KWG0622068
m,p-Xylenes NDV 0.50 I 12127/06 12127/06 KWG0622068
o-Xylene NDU 0.50 I 12127/06 12/27/06 KWG0622068

Bromoform ND U 0.50 I 12/27/06 i2l27/06 KWG0622068
Isopropylbenzene ND U 0.50 I 12/27/06 12127/06 KWG0622068
1, I ,2,2-Tetrachloroethane NDV 0.50 1 12/27/06 12/27/06 KWG0622068
~.

1,2,3-Trichloropropane ND V 0.50 1 12/27/06 12127/06 KWG0622068
Bromobenzene ND U .0.50. 1 12/27/06 12/27/06 KWG0622068
n-Propylbenzene ND V 0.50 I 12/27/06 12/27/06 KWG0622068

1,3,5-Trimethylbenzene ND U 0.50 I 12/27/06 12127/06 KWG0622068
2-Chlorotoluene ND V 0.50 1 12/27/06 12127/06 KWG0622068
4-Chlorotoluene ND U 0.50 I 12/27/06 12127/06 KWG0622068

tert-Burylbenzene ND U 0.50 I 12/27/06 12/27/06 KWG0622068
1,2,4-Tri methylbenzene ND U 0.50 1 12/27/06 12/27/06 KWG0622068
sec-Bmylbenzene ND U 0.50 1 12/27/06 12/27/06 KWG0622068-- .....•...._--
p-Isopropyltoluene ND U 0.50 1 12/27/06 12/27/06 KWG0622068
1,3-Dichlorobenzene ND V 0.50 1 12/27/06 12/27/06 KWG0622068
IA-Dichlorobenzene ND U 0.50 1 12/27/06 12127/06 KWG0622068
_. ._._----.•..
n-Butylbenzene ND U 0.50 1 12/27/06 12127/06 KWG0622068
1,2~Dichlorobenzene ND U 0.50 1 12/27/06 12/27/06 KWG0622068
I ,2-Dibromo-3-chloropropane (DBCP ND U 0.50 1 12/27/06 12127/06 KWG0622068

1,2,4-Trichlorobenzene NDU 0.50 I 12/27/06 12127/06 KWG0622068
Hexachlorobutadiene ND U 0.50 I 12/27/06 12/27/06 KWG0622068
Naphthalene ND U 0.50 1 12/27/06 12/27/06 KWG0622068

Surrogate Name

4·Bromotluorobenzene
Dibromotluoromethane
Toluene-d8

Comments:

%Rec

99
99
95

Control
Limits

82-110
83-121
89-117

Date
Analyzed

12/27/06
12/27/06
12/27/06

Note

Acceptable
Acceptable
Acceptable

Printed: 0110412007 14:57:44
u:\SteaHh\Crystul.rpt\Form Irn.rpt Merged

Form 1A . Organic
00014

Page 2 of 2
SuperSet Reference: RR66926
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Columbia Analytical Services, Inc.
1317 South 13th Avenue

Kelso, WA 98626

State of Washington

VOLATILE ORGANIC CHEMICALS (VOCS) REPORT
EPA TEST METHOD - 524.2

System TD No.: 10800Z IDOH Source No: Lab Sample No.: 01746951

System Name: Camas Municipal Water-Sewer System Date Collected: 6/7/2006

Multiple S'ource Nos: S-09,8-15 Dale Received: 6/8/2006

Sample Type: A Purpose: C IDate Analyzed, 6/9/06 Analyst N. Hyde

County. Clro'k IDate Reported: 6/12/06 Supervisor: .Jeff Grindstaff

Specific Collection Location: Well #8 and Well #10

Sent Report To:

Bill To:

D I

45 Vinyl Chloride 0.5 NO ug/l 0.5 0.5 2 N. Hyde / 524.2

46 I, 1 ~ Dichloroethylene 0.5 ND ugll 0.5 0.5 7 N. Hyde/ 524.2

47 1,1,1- Trichloroethane 0.5 ND ug/l 0.5 0.5 200 N. Hyde/524.2

48 Carbon Tetrachloride 0.5 ND ugll 0.5 0.5 5 N. Hyde/ 524.2

49 Benzene 0.5 ND ugn 0.5 0.5 5 N. Hyde / 524.2

50 1,2 - Dichloroethane 0.5 ND llg/I 0.5 0.5 5 N. Hyde I 524.2

51 Trichloroethylene 0.5 ND ugll 0.5 0.5 5 N. Hyde / 524.2

52 P ~ Dichlorobenzene 0.5 ND ugll 0.5 0.5 75 N. Hyde / 524.2

56 Methylene Chloride 0.5 ND ugll 0.5 0.5 5 N. Hyde/ 524.2

57 T - 1,2 - Dichloroethylene 0.5 ND ugn 0.5 0.5 100 N. Hyde / 524.2

60 CIS - '1,2 - Diehloroethylene 0.5 ND ug/I 0.5 0.5 70 N. Hyde/524.2

63 1,2-Dichloropropane 0.5 ND ugll 0.5 0.5 5 N. Hyde / 524.2

66 Toluene 0,5 ND ugll 0.5 0.5 1000 N. Hyde I 524.2

67 I, I,2-Trichloroethane 0.5 ND ugll 0.5 0.5 5 N. Hyde / 524.2

68 Tetrachloroethylene 0.5 ND ugll 0.5 0.5 5 N. Hyde / 524.2

71 Chlorohenzene 0.5 ND ugll 0.5 0.5 100 N. Hyde / 524.2

73 Ethylbenzene 0.5 ND ugJl 0.5 0.5 700 N. Hyde / 524.2

76 Sty.rene 0.5 ND ugll 0.5 0.5 100 N. Hyde / 524.2

84 1,2 - Dichlorobenzene 0.5 ND ugll 0.5 0.5 600 N. Hyde / 524.2

95 I,2,4-Trichlorobellzene 0.5 ND ugll 0.5 0.5 70 N. Hyde I 524.2

160 Total Xylenes 05 ND ugll 0.5 0.5 10000 N. Hyde/ 524.2

27 Chloroform 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

28 Bromodichloromethane 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

29 Dibromochloromethane 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

30 Bromofonn 0.5 ND ugll 0.5 0.5 N, Hyde / 524.2

53 Chloromethane 0.5 ND ug/J 0.5 0.5 N. Hyde / 524.2

54 Bromomethane 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

55 Chloroethane 0.5 ND ugil 0.5 0.5 N. Hyde / 524.2

58 1,I-Dichloroethanc 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

59 2,2 Oichloropropane 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

r:\icp\forms\waslmgton\voc524.xlt 5/7/97
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62 1,I-Dichloropropene . 0.5 ND ugll 0.5 0.5 N. Hyde/ 524.2

70 1,3 - Dichloropropane 0.5 ND ug/l 0.5 0.5 N. Hyde / 524.2 .

71 Chlorobenzene 0.5 ND ugll 0.5 0.5 N. Hyde /524.2

72 1,1,1,2 ~ Tetrachloroethane 0.5 ND ugn U.S 0.5 N. Hyde /524.2

78 Bromobenzene 0.5 ND ug/l 0.5 0.5 N. Hyde; 524.2

80 1,1,2,2-Tetrachloroethane 0.5 ND ug/l 0.5 0.5 N. Hyde / 524.2

81 0- Chlorotoluene 0.5 ND ug/l 0.5 0.5 N. Hyde / 524.2

82 P - Chlorotoluene 0.5 ND ugll 0.5 0.5 N. Hyde; 524.2

83 M - Dichlorobenzene 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

97 Hexachlorobutadiene 0.5 ND ugll 0.5 0.5 N. Hyde /524.2

98 1,2,3- Trichlorobenzene 0.5 ND ug/l 0.5 U.S N. Hyde/ 524.2

154 1,3-Dichloropropene 0.5 ND ugn 0.5 0.5 N. Hyde I 524.2

158 Dichlorobenzene 0.5 ND ug/l 0.5 0.5 N. Hyde; 524.2

162 Dichloroditluoromethalle 0.5 ND ugll 0.5 0.5 N. Hyde J 524.2

75 0- Xylene (MeL for Total) 0.5 ND ugll 0.5 0.5 N. Hyde i 524.2

102 EDB (Scan Confirm By 504.1) 0.5 ND ugll 0.5 0.5 N. Hyde /524.2

103 DBCP (Scan Confirm By 504.1) 0.5 ND ug/l 0.5 0.5 N. Hyde; 524.2

64 Dibromomethane 0.5 ND ug/l 0.5 0.5 N. Hyde; 524.2

65 CIS ~ 1,3" Dichloropropene 0.5 ND ug/l 0.5 0.5 N. Hyde/52~.2

69 TRANS - 1,3 - Dichloropropene U.S ND ugll 0.5 0.5 N. Hyde i 524,2

74 MlP Xylcnes (MCL for Total) 0.5 ND ug/l U.S 0.5 N. Hyde /524.2

79 1,2,3 - Trichloropane 0.5 ND ug/l 0.5 0.5 N. Hyde/ 524.2

85 Trichlorol1uoromethane 0.5 ND ugll 0.5 0.5 N. Hyde i 524.2

86 Bromochloromethane 0.5 ND ug/l 0.5 0.5 N. Hyde; 524.2

87 Isopropylbenzene 0.5 ND ug/l 0.5 0.5 N. Hyde / 524.2

88 N - Propylhenzene 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

89 1,3,5 Trimethylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde; 524.2 .

90 Tort - Butylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde; 524.2

91 1,2,4 - Trimethylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

92 Sec - Butylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

93 P - Isopropyltoluene 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

94 N - Butylbcnzcne 0.5 ND ug/l U.5 0.5 N. Hyde / 524.2

96 Naphthalene 0.5 ND ugll 0.5 0.5 N. Hyde; 524.2

MTBE 0.5 ND ug/l 0.5 0.5 N. Hyde; 524.2

NOTES;
SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level: DOH Drinking Water Response Level. Systems with compounds detected atconcelJtration~in excess ofthis level are

required to take additional samples. Contact your regional DOH office for further information.

MCL (Maxim1J!ll Contaminant Level): Ifthe contaminant am01.!ut exceeds the MCL, immediately contact your regional DOH office.

NA (Not Analy.'.ed): in the amount column indicates this compound was not included in the current analysis.

ND (Not Detected): in the amount column indicates this compound was analyzed and not detected at a level greater than or equal to

the SRL.

<0.001: indicates thc compound was not detected in the sample. It also indicates that the laboratory used a method detection level

(lab mdl) lower than the SRL.

Comments:

00012
r:\icplformS\Wllshngton\voc524.xlt 517197
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Columbia Analytical Services, Inc.
1317 Soulh 13th Avenue

Kelso, WA 98626

State ofWa8hington

VOLATILE ORGANIC CHEMICALS (VOCS) REPORT
EPA TEST METHOD - 524.2

:-c.t.1DNc..~-: 10800Z I DOH Source No: Lab Sample No.: 01746952

:1-0. 1'1ame: CaJilas Municipal Watel'-Sewer System Date Collected: 61712006

iple Source ~os: 8-08,8-13 Date Received: 6/8/2006

LpleType: .A. Purpose: C Date Analyzed: 6/9/06 Analyst N. Hyde

n:l..t)': c::::'l.ark IDate Reported: 6112/06 Supervisor: Jeff Grindstaff

::.cific Collection Location: WeD #7 and Well #11

n.""t Report To:

~\\ To:

45 Vinyl Chloride 0.5 ND ug/l 0.5 0.5 2 N. Hyde /524.2

46 1 ~ 1 - Dichloroethylcne 0.5 ND ugil 0.5 0.5 7 N. Hyde /524.2

47 1 ~ 1,1 - Trichloroethane 0.5 ND ugll 0.5 0.5 200 N. Hyde /524.2

48 Carbon Tetrachloride 0.5 ND ugll 0.5 0.5 5 N. Hyde /524.2

49 Benzene 0.5 ND ugll 0.5 0.5 5 N. Hyde /524.2

50 1,2 - Dichloroethane 0.5 ND ugll 0.5 0.5 5 N. Hyde /52.lJ..2

5\ Trichloroethylene 0.5 NO ugll 0.5 0.5 5 N. Hyde 1524.2

S2 P - Dichlorobenzene 0.5 ND ugll 0.5 0.5 75 N. Hyde /524.2

S6 Methylene Chloride 0.5 ND ugll 0.5 0.5 5 N. Hyde 1524.2

S7 T - 1,2 - Dichloroethylene 0.5 ND ugll 0.5 0.5 100 N. Hyde 1524.2

60 CIS - 1,2 - Dichloroethylene 0.5 ND ugll 0.5 0.5 70 N. Hyde 1 524.2

63 1,2-Dichloropropane 0.5 ND ugrl 0.5 0.5 5 N. Hyde 1524.2

66 Toluene 0.5 ND ugll 0.5 0.5 1000 N. Hyde/ 524.2

67 1,1,2-Trichloroethane 0.5 ND ugll 0.5 0.5 5 N. Hyde /524.2

68 Tetrachloroethylene 0.5 ND ugll 0.5 0.5 5 N. Hyde/ 524.2

71 Chlorobenzene 0.5 ND ugll 0.5 0.5 100 N. Hyde 1524.2

73 Ethylbenzene 0.5 ND ugll 0.5 0.5 700 N.lJyde/524.2

76 Styrene 0.5 NO ugll 0.5 0.5 100 N. Hyde! 524.2

&4 1,2 - Dichlorobenzene 0.5 ND ugll 0.5 0.5 600 N. Hyde I 524.2

95 1,2,4-Trichlorobenzene 0.5 ND ugll 0.5 0.5 70 N. Hyde/524.2

160 Total Xylenes 0.5 NO ugll 0.5 0.5 10000 N. Hyde 1524.2

27 Chloroform 0.5 ND ugll 0.5 . 0.5 N. Hyde /524.2

28 Bromodichloromethane 0.5 ND ugll 0.5 0.5 N. Hyde 1 524.2

29 Dibromochloromethane 0.5 ND ugll 0.5 0.5 N. Hyde I 524.2

30 Bromoform 0.5 ND ugll 0.5 0.5 N. Hydu /524.2

53 Chloromethane 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

54 Bromomcthane 0.5 ND uy'l 0.5 0.5 N. Hyde! 524.2

55 Chloroethane 0.5 ND ugll 0.5 0.5 N. Hyde I 524.2

58 l,l-Dichloroethane 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

59 2,2 Dichloropropane 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

form~'

r:\icp\fonns\waslmgton\voc524.xlt 517197
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Columbia Analytical Services, Inc.
1317 South 'l3th Avenue

Kelso, WA 98626

State of Washington

VOLATILE ORGANIC CHEMICALS (VOCS) REPORT
EPA TEST METHOD - 524.2

System ID No.: 10800Z IDOH Source No: S07 Lab Sample No.: 01746953

System Name: Camas Municipal Water-Sewer System Date Collected: 6n/2006

Multiple Source Nos; Date Received: 6/8/2006

Sample Type: A Purpose: C Date Analyzed: 6/9/06 Analyst: N. Hyde

County: dark Date Reported: 6112/06 Supervisor: .Teff Grindstaff

Specific Collection Location: Well #6

Sent Report To:

Bill To:

45 Vinyl Chloride 0.5 ND ugll 0.5 0.5 2 N. Hyde / 524.2

46 1,1- Diehloroethylelle 0.5 ND ugll 0.5 0.5 7 N. Hyde /5242

47 1,1,1- Trichloroethane 0.5 ND ug/l 0.5 0.5 200 N. Hyde / 524.2

48 Carbon Tetrachloride 0.5 ND ugll 0.5 0.5 5 N. Hyde /524.2

49 Benzene 0.5 ND ugll 0.5 0.5 5 N. Hyde /5242

50 1,2 ~ Dichloroethane 0.5 ND ugil 0.5 0.5 5 N. Hyde! 5242

51 Trichloroethylene 0.5 ND ugJl 0.5 0.5 5 N. Hyde /524.2

52 P - Dichlorobenzene 0.5 ND ugil 0.5 0.5 75 N. Hyde /524.2

56 Methylene Chloride 0.5 ND ugil 0.5 0.5 5 N. Hyde /524.2

57 T ~ 1,2 - Dichloroethylene 0.5 ND ugll 0.5 0.5 100 N. Hyde 1524.2

60 CIS - 1,2 - Dichloroethylene 0.5 ND ugn 0.5 0.5 70 N. Hyde /524.2

63 1,2-Dichloropropane 0.5 ND ug/l 0.5 0.5 5 N. Hyde 1524.2

66 Toluene 0.5 ND ugll 0.5 0.5 1000 N. Hyde /524.2

67 1,1,2-Trichloroethane 0.5 ND ug/l 0.5 0.5 5 N. Hyde 152J.2

68 Tetrachloroethylene 0.5 ND 1Ig11 0.5 0.5 5 N. Hyde / 524.2

71 Chlorohenzene 0.5 ND ugil 0.5 0.5 100 N. Hyde / 524.2

73 Ethylbenzene 0.5 ND ugll 0.5 0.5 700 N. Hyde / 524.2

76 Styrene 0.5 ND ugll 0.5 0.5 100 N. Hydel 524.2

84 1;2 ~ Dichlorobenzene 0.5 ND ugll 0.5 0.5 600 N. Hyde 1524.2

95 1,2,4~Trichlorobenzene 0.5 ND ugll 0.5 0.5 70 N. Hyde / 524.2

160 Total Xylcncs 0.5 NO ugll 0.5 0.5 10000 N. Hyde I 524.2

27 Chloroform 0.5 ND ugil 0.5 0.5 N. Hyde 1 524.2

28 Bromodichloromethane 0.5 NO ugll 0.5 0.5 N. Hyde / 524.2

29 Dibromochloromethane 0.5 ND ugll 0.5 0.5 N. Hyde /524.2

30 Bromoform 0.5 NO ugil 0.5 0.5 N. Hyde J524.2

53 Chloromethane 0.5 ND ug/l 0.5 0.5 N. Hyde / 524.2

54 Bromomethane 0.5 ND ugil 0.5 0.5 N. Hyde /524.2

55 Cbloroethanc 0.5 ND ugil 0.5 0.5 N. Hyde / 524.2

58 1,1·Dichloroethane 0.5 NO ugll 0.5 0.5 N. Hyde /524.2

59 2,2 Dichloropropane 0.5 NO ugil 0.5 0.5 N. Hyde / 524.2

00015
r:\icp\fonns\waslmgton\voc524.xlt 5/7/97
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62 1, l - Dichloropropene 0.5 ND ug/l 0.5 0.5 N. Hyde 1524.2

70 1,3 - Dicbloropropane 0.5 ND ugll 0.5 0.5 N. Hyde I 524.2

71 Chlorobenzene 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

72 1,1,1,2 - Tetrachloroethane 0.5 ND ug/l 0.5 0.5 N. Hyde 1 524.2

78 Bromobenzene 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

80 1,1,2,2 w Tetrachloroethane 0.5 ND ugll 0.5 0.5 N. Hyde 1 524.2

81 o -Chlorotoluene 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

82 P - Chlorotoluene 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

83 M w Dichlorobenzene 0.5 ND ug/l 0.5 0.5 N. Hyde 1524.2

97 Hexachlorobutadiene 0.5 ND ugll 0.5 0.5 N. Hyde I 524.2

98 1,2,3 - Trichlorobenzene 0.5 ND ug/l 0.5 0.5 N. Hyde 1 524.2

154 1,3-Diehloropropene 0.5 ND ugll 0.5 0.5 N. Hyde! 52it.2

158 Dichlorobenzene 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

162 DichlorodiDuoromethane 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

75 0- Xylene (MCL for Total) 0.5 ND ug/l. 0.5 0.5 N. Hyde! 524.2

102 EDB (Scan Confirm By 504.1) 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

103 DEep (Scan Confirm By 504.1) 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

64 Dibromomethane 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

65 CIS ~ 1,3 w Dichloropropene 0.5 ND llg/l 0.5 0.5 N. Hyde 1524.2

69 TRANS - 1,3 - Dichloropropene 0.5 ND ug/l 0.5 0.5 N. Hyde /524.2

74 MlP Xylenes (MeL tor Total) 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

79 1,2,3 w Trichloropane 0.5 ND ugll 0.5 05 N. Hyde 1524.2

85 Trichlorofllloromethane 0.5 ND ugn 0,5 0.5 N. Hyde 1524.2

86 Bromochloromethane 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

87 Isopropylbenzene 0.5 ND . ugll 0.5 0.5 N. Hyde I 524.2

88 N - Propylbenzcnc 0.5 ND ugll 0.5 0.5 N. Hyde I 524.2

89 1,3,5 Trimethylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde /524.2

90 Tert - Butylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

91 1,2,4 w Trimcthylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde /524.2

92 Sec - Butylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

93 P- Isopropyltoluene 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

94 N - Butylbenzene 0.5 ND ugll 0.5 0.5 N. Hyde / 524.2

96 Naphthalene 0.5 ND ugll 0.5 0.5 N. Hyde / 52~.2

MTBE 0.5 ND ugll 0.5 0.5 N. Hyde 1524.2

NOTES:
SRL (Stllte Reporting Level): indicates the minimum reporting level required by the Wa<;hingtoll Department of Health (DOH).

Trigger Level: DOH Drinking Water Response Level. Systems with compounds detected at concentrations in excess o1'thi5 level are

required to take additional samples. Contact your regional DOH office for further information.

MeL (Maximum Contaminant Level): If the contaminant amount exceeds the MeL, immediately contact your regional DOH oHicc.

NA (Not AnalyLcd): in the amount column indicates this compound \-vas not included in the current analysis.

ND (Not Detected): in the amount column indicates this compound was analyzed -and not detected at a level greater than or equal to

the SRL.

<0.001: indicates the compound was not detected in the sample. It also indicates that the laboratory used a method detection level

(lab mdl) lower than the SRL.

Comments:

000\6
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Burlington WA 1620 S Walnut St - 98233
CO/por"lo om<o 800.755.9295.360.757.1400' 360.757.14021"x

Bellingham WA 805 Orchard Dr Suile 4 ·98225
Mirrobiology 360.671.0688 • 360.671.1577lax

Page 1 of2

INORGANIC COMPOUNDS (lOC) REPORT FOR LEAD & COPPER
Client Name: Addy Lab

2517 E Evergreen Blvd
Vancouver, WA 98661

Reference Number: 06-15702

Project: City of Camas Lead & Copper

mvp
12/5/2006

12/11/2006

SupelVisor:~~

Analyst
Date Received:

Report Date:

System Name:
System 10 Number:

DOH Source Number:
.'Multiple Sources:

Sample Type:
Sample Purpose: B

County·
[)OH~ D~M 9lLead)

S~l~wl.. O.OO2Il1gIL

. '. . fl 1.3 mlliL O.01SmQIL I
....

~
Lab Number Date Collected Site llocntioll Coppermgll. LeadmglL METHOD

04633867 11/30/06 638 SE Polk 0.312 NO I 200.8

04633868 11/30/06 777 SE Polll St ,Q'f66 ND 200.8". '- F', .. ,., .....

623 SE Tampa St •'..
;.~) '.... ."'.. -.. I

1l.216
,

04633869 11/30/06 ND 200.8 I
.~

04633870 11/30/06 1234 NE 6th Ave .. 0.172 0.00:2 200.8

04633871 1211/06 2232 NE 3rd Lp 0.048

~
200.8. ..

INO
--

04633872 1211106 103 NE 14th Ave NO 200.8

04633873 1211/06 5220 NW16th ~. ND 200.8
~_._-

04633874 11/29/06 2538 NW Ivy St ND 200.8
. ,....~

04633875 11130/06 2621 NW Walden 0.025 NO 200.8
.,.

.~
04633B76 1211/06 2826 NW LaCamas 0.040 ND 200.8_._...

046338n 11/30/06 2549 NW LaCamas 0.116 ND 200.8
.~: .

04633878 11/30/06 1811 NW Hood SI 0.168 ND 200.8.
04633879 11/30/06 850 NW V1ewridge 0:056 NO 200.8

,. --~-

04633880 11/30/06 429 NW V1ewridge 0.•142 ND 200.8

04633881 11/30/06 2127 NW Couch 0.t10 ND 200.8
..•.. ,.~

04633882 11/30/06 1429 NW Ash St 0.040 NO 20o.a

12535 NW Ivy SI I
,.,.

04633883 11/30/06 0.347 NO 200.8
..

04633884 1211/06 2708 NW Ivy St 0.043 ND 200.8

I
._~~----,--,.,.

04633885 11/30/06 544 NW View Rd 0.307 ND 200.8

04633886 11/29/06 635 NW Viewridge 0.264 ND 200.8 J
SRL (Slnin Reporting level)". incflCl!.te, Unl minImum reporting 1/t\l01 raqu1red by the Washington OcplH1fTlcni of Heallh (DOH).

Mel (~imumCOfl1lJmmanlltHl'flf) max:lmum pentil~iblflltlvol of a conlDmln.ll.nl in weier e51nbnshed by EPA; F(ldei.lf Acliotl levels Uffl 0.015 mgIL for Lead nnd 1,3 rtlglL for Copper. Sodium hilS Brecommended lirnll 0120 mg/L. A
lank Mel value lnd1Qtes a level ls nDt currently e5labJi!l;hfid.

L (FClder-a1 Action leveQ: O.D15mgfl for lend and 1.3 mgfL for Copper. 1l1hfi compounds delecled at Conc:enlrnlion in exce~s of 1hls levcl. contact your regltmal OOH office tor rurtho.rinrormaUon,

" NO (Nol Oelec1f:d): Indicates that tha compound was nol detecled abo\le the Spndfiad Reporting Umit {SRL). .

NA (Nol AnD!y7;t:d): indh=ale& thai this compound was nol nnalp.ed'.

Comm'enls;

~ORIVl.: ptl&CU
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Burlington WA 11620 SWalnul St· 98233
Corporal. om", 800.755.9295 • 360.757.1400 • 360.757.1402fax

Bellingham WA 805 Orchard Dr Suite 4·98225
Mlclabiology 360,671.0688. 360.671.1577rax

Page 2 of 2

The Jab you call trust!"

INORGANIC COMPOUNDS (IOC) REPORT FOR LEAD & COPPER
CHent Name: Addy Lab

2517 E Evergreen Blvd
Vancouver, VVA 98661

Reference Number: 06·15702

Project: City of Camas Lead & Copper

mvp

12/5/2006

12111/2006

Analyst

Date Received:

Report Date:

System Name:

System 10 Number:

DOH Source Number.
Multiple Sources:

Sample Type:

Sample purpDse: B
CDunty·

DOH~~(~:;tl]t_9~(L~e~ad~)~_1
SRt 0.02 mgll '1.002 moll

At 1.3 mull 0.015 mll/lr-----..--------r-----------'------·-----..l------+----~~------~ ....~
Copper mg/L Lead mg/l METHOD

200.8

I------~-------

NO

ND 200.8

ND 200.8

ND I 200.8
~

ND 200.8

NO 200.8....
ND 200.8..
NO 200.8---
0.002 200.8

NO 200.8

lab Number Date Collected Site I location

2209 NW Douglas
,/

04633887 11/30/06

04633888 1211/06 2816 NW 11th Ave /

04633889 11/30/06 2606 NW 15th Cir /
/"

/
--

04633890 11/30/06 1635 NW Deerfem

04633891 11/29/06 223 NE 22nd Ave /
04633892 11/3/06 355 NE Oak St

04633893 11/30/06 1921 NW 40th Ave
..

04633894 11/30/06 2450 NW 15th Cir

04633895 11130/06 2822 NW 9th Ave
..

04633896 11/30/06 1925 NW 30th Clr

04633897 1211106 5005 NW Sierra

SRl (State Reporting Level): Indk::ates lhe minimum reporting h'lV(J1 InQulmd by Ihe. Wallhinglon ~par1menl of Heallh (DOH).

'~CL (MlUdmum Contaminant level) maJdmum permissibll'll{!vel 01 a contaminant in wal~r flll!ablislle-d by EPA.: Federal A(;floIl levels ara 0.015 metL for lead and 1.3 mg/l for Copper. Sodium has a recommended HmiL or 20 mgfl,.. A
ok Mel vaillo indJenJ&S a Jewlll ntH eurrenUy l:smbR5hfld.

,L (Federal Aclion lEV.e~: O.D15mgiL for Lead and 1.3 mglL for Copper. It the compounds del&c!ed at concentl'iltlon in IIxcass of thi$ laveLconlacl your.rEgional DOH omce 'or furtherinformallon.

NO (Not Deleded}: indknlas thol the CDmpound WBS nol detected nbova lht! 5pti:citIcd Repot1lng Umll (SRL).

NA (Not Anel\'letl): In~",le, thallhls compound wn' nat M.lyzed.

Comments:

FORM: Pb&Cu
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COMMENTS

"1i,maffmnd Reque.t.s Ie•• than .randanl may incur Rmh Ch~rg<:!.

TURf\TAROUND REQUEST in Business Days'!'

Organic & Inorganic Ann)yse;

8000[2][}]80em1':,rr:'mTni5]
STD. I OTHERI Please Spccif~i

MATRlX #OF

(W, S, 0) CONT.

REQUESTED ANALYSES

, P.O. NUMBER:

Phone: J60~75040055
Fax: 360-750-0057;""\ /"'"," ~ ~ :>'"'::-7"'<,

~ ilt~=...-~ ~ f ~- r J
Email: addylab@wa-neLco ~~ ~~" ;.., 0' i: V £:.,.

~..:<avr - 33897 -

CHAIN OF CUSTODY REPORT 0lo ALA) 9 S-t\
2517 R Evergreen Blvd,
Vancouver, WA. 98661

SAMPLINGCLIENT SAMPLE
'"I IDElI.iIFICATION DATEffIME .it

r PROJECT NAME: CrT~·~ (:=>i\i\~s.
PROJECT NUMBER:

SAMPLED BY:

IIPHONE: FAX:

}
CUEl'!'T:

REPORT TO:

ADDRESS:

\/\ l

OF

TEMP: /4 f?:

I()

I

I

DATE: i '1/ 1IC:U

TIME: I f Ct::

TIME: 1200 C[,- "'tV 06/04

I

RECEIVED BY:

TlME:

DATE:

DATE: \ )./1 lorf), REUNQUISHED BY:

1-'-i9~,r,; j /\l] (C~)tn,'l"Fl~lL.~?1/:(:r/i

~'F~~~1:~:~N~~~M=E~.r~~~.w~~~~l)_S_'~~\~~_~~0~~A~R~M~:_~ TI~M=~~\_-~i~t_r_)_~p~R:1N~T~W~~~~~~~~~R
-\

{3 I12./,2: 11 NVI.] f~\1J)D :Sh r10'. '2.0 / J I )(

it.{ 13. ~~'S/) i'\\ t\J ~ :C\;\J nv\( (<z;~OO I I i X
RELINQUISHED BY:

PRINT NAME: FJRM:

..2. 2. -7"1'7 Sf ·~::L u~S\ l n: \C;' / I I ·'';iflI·/ ,x
i.i 3. (t.-')"23~T::ni\\~ sl 4:-::)D I r f' ·'1!O-CXoX.
'5 4.1T~ Nr:: 'i fJr:/J Ave. ~q(y) / (t '<
G 5.Z2=3'2- >.j0- '?J{\) Lp io:[c' / \' -.,,;Z I

7 6.; CiA f~ G ;,4-+I~ A\Ji ~:?D /1 /t./1 leI; x
g 7:(;'17,,-0 h\\[,~'ll0H"r (fL.. .1:00 / I , ><
r I'1 8.'2c::,~'8 \,-1\1\ \.~.I ~\ (4':3D t j -7~~)DL X
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Phone: 360·750~OO55
Fax: 360-750-0057
Email: addylab@Wa-n~t.com

CHAIN OF CUSTODY REPORT ()i~ A\..-0 CJ s-4

2517 E. Evergreen Blvd.
Vancouver, WA. 98661

PHONE: FAX:

COMh1ENTS(iN, S, 0) CONT,

MATRIX tJOF

REQUESTED ANALYSES STD'I I Please Specify

I ' OTHER_

I

TURNAROUND REQUEST in Business Days'"

Organic & Inorganic AIWly.scs

~CiJ0wWGJ[lJ5J
I--------------------i (!!r!;) f5i i':nH;fr;'"fr~1 ~I
. P.O. NUMBER: t"...:;..J ~

,:';._,.

DATEfTIME

i ~G
~ t....--'

IDENTIFICATION

PROJECT NAM:E' Lr
"-.1- \I DC r',;;' ,\,A d.. -:;:.

, I 1 ,( '- '\ ~

PROJECfNUMBER:

f-S_A_M_tP_LE_D_B_Y_:~-~-~--------f .~~
CLIENT SAMPLE SAMPLING ;s"J.

L.L

;r)' l. !fiG;' \' h, \[;(\\1 i:( ,; r:fJ~. 1, \ ·1{). Cj)

flo 2,'2-127 r\tv\ (0\.<\+ 1\

IjJ'i)O ·X.
i;':)0 X

\1\1

TEMP: I t-r <.:l:'

( () ")C
TIME: II t C

DATE: 1''7 (1/(\1.I ~., .(

DAn;:2j!B!~ II '2- '3 I
I' PAGE OF

11-'-'-'-~-':"'------1

TIME: j Z..()C) I r- ~.REV 06/04

,

. Ie

R~t.~~Q... Ul.~~.~~,' B.r ."". .://,1,"...,~..'" ... ' ., DATE:1,"Z (I ItJ"l RECEIVED BY: '
'-,ff/':: C\/)( (, 1},C"!l/\ ~"V,,{( (lLIt l{/{

L!< ~-----------
, I

.....P~R_1N_'T_N_A_M_E:__i-'-·,,_.,_;:..-'~-,,-,~(::...) \....../\J_\_(\.....(\2_..._../_l__\_1_F_IR_M_: TI_M_E:_.~I·_l'_f_:/_--,_;' --,-P_R_fNT_. i'Jn.ME: CDc,Ve.,'tc 0

j7 3. f-1- 2!A NIN !y~,~\ <;fl 1 q '. ;) S . '''1(

1g' 14. 2t1~;:r,~) 1\IV\J I \)\) ~ 1 i 7 ~o y.
f [1 5.7.-7 DE }.,j V\J \ V"'l * ,'2-. IOlP (: [Y.) 'X.
1D 6. [:;L!LI i\\ V\ \; ll\iKJ ~ iI, ~i' [fL· t'. C:;S- X
2/ 7. [n":)~ [\\ \/\1 'V Jf\i\} ~I\:f c I I '2~)OL;' S: IS X

I

2,~ 8. %2-[>"1 i"\JV\: 1,2lUb!..<~~:> , i· ":j:<.Dv gil X
ZS- 9,28 \lfi NV\J \ltH l\'vC Li~·) Olp? CO y..
2~ lo.2.LiA.-;1 NV\] l5't11 c.;r I \.~.CU (;'-lO X
)7 11.1 u9-j f\}V'J \xt.(f{r,.J ~.l I \:3S" ><
2.CI 12,1~t0 t..jS 1....1--ND !\\Je \ \ ,'Jt.J.CCP CiuS )Z
/r-------=-----t----'-----"----=--"-"--t-.-:.--f---+---+---t--I----I--+--f---+---+--+--I----i------1---f-----------1

?f1) 13. r,}?; S f\H~· iJ,7\:::..'St II -), ttO ·3 :(:0 ?<
~~7";;d~ DATE: 12-1-06 ~~~~A;~~;JLtl\LfJt'Il:-:'i1!C(II\

t.r" L/'" / ,

PR1NTNAME: £LJ .re.JYUJk yttCtElRM:C, ir Or: C",w4J 'TIME: 10. 'S3AM PRINT NAME: f' \~f\l\.j i~l~c-~ /\1 FIRM:
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n ". ~ r:s.."n. ,..,.Uo- ; ;:) l ., I

33867 _33897 U~
Phone: 360~750·0055
Fax: 3tiO-750-0057
Email: addy!ab@wa-ncLcom

2517 E. Evergreen Blvd.
Vrmcouver, W A. 98661

CHAIN OF CUSTODY REPORT DLD t\ LDCj s4
TURNAROUND REQUEST in Business Days*

Organic & lnorg;mic Analyses

Gi)C2J00wGJ0@
(frl?.') Petroleum Hydrocll1oonAnlllyses

-..··00000B
STD'I OTHERI Please Specify

REQUESTED ANALYSES

. P.O. NUNfBER:FAX:PHONE:

PROJECT NAME: C-r\-y Or Cc~?:' IV\?:c;,
PROJECT NUMBER:

SAMPLED BY:
I ~
~\J

~----------,..-------~ --.......

INVOICE TO;1-----------------------1
l!CUE!';l:

I REPORTTO:

j ADDRESS:

I

.

COMME;<qTS

.

MATRIX #OF

CW. S. 0) CONT.

~ .
..

.,

.':

XI •

.')<.

SAMPLING

DATEffIME

CLIENT SAMPLE

IDENTIFiCATiON

3l 1.! (i 2/ /\}J V\~ LJL~illl\\j~' /). ~L Cc~;. Cil~C(}

7)·2.'2.24t.:;[;; ;\IAJ j~-l-i-\ cr It \ \~3U
/ ..

"2, 7~' 3 /J...,:)" -"l... h \ W ,;;~. I tI.\ I;!~ ~ ,'/ > ,'/.;"""'" '\j j \ ~4 r\ Iv

6. ., .

17.
,.

,.,

..

9.

10,

11.

I
!

DATE:

TIME: ('2.0-0 r,....~REv 06/04

OF

TEMP: (L/CDATE:! 'li I) LV'RE<T.IVED BY: .. /)

c··?C(iiJd(Xll'( '(;!{.\~'n(t( V(

TIME: PRlN; NAME: E· [\\P\AJ A/'\ ;> {\\ FIRM:

DATE: t L{ I (C{[.. RECEIVED BY:

FIRM:

RELINQUISHED BY:

13.

IPR1NT NAME:



 
 
 
 
 
 
 

Appendix K 
 

Inorganic Compound Test Results 
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2517 E. Evergreen Blvd.
Vancouver, VVA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MM/DDIYY) 4/18/07 System Group Type (Circle one) (A) B Other: Specify

Water Svstem ID No. 108002 SYstem Name: City of Camas - Wells 10,11,12
lab Number 14490244 County: Clark

Sample location Hose Bib Ie. 1\I,,~h S=13. 8-14 8-15
Date Received: (MM/DD!YYl 4/18/07

Sample Purpose: Check appropriate box
Date Analvzed: IMM/DDNY\ 4/18/07; 4/19/07; 4/20107

~RC - Routine Compliance Date Reported: (MM/DD!YY) 4/23/07

DC - Confirmation Sample Type: (Check one) 0 Pre~treatmentlRaw

o I -Investigative ~ Post-treatment/Raw

00 -Other (specify) 0 Unknown

Sample Composition: Check appropriate box Sample Collected by: (Name)o S - Single Source Phone:I:8J B - Blended (list Multiple Source Numbers in Source #s field)o C - Composite (Specify in Comments field) Comments: 07Al0309' 14470075o D - Distribution sample ,

e:J~~ 'OEfPe\:1fhas Bill to:

1620 8E 8th Ave.
Camas, WA 98607 invoice

EPNState Renulated
DOH# ANAlYTE RESULTS UNITS SRl RIGGER MCl

MGl
Method Analyst's

Exceeded? Initials

0019 t-1uoride 1.Utl mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 DKD

0114 Nitrite NO, <0.01 mg/L 0.5 0.5 1.0 not exceeded EPA 300.0 DKD

0020 Nitrate U.91 mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 DKD
0017 I UrJ:)ldltV u.,)-. NIU 0.1 1.U 1.U not exceeded EPA 180.1 DKD

EPA Regulated (Secondary)

0021 Chloride 5.14 mg/L 20 250 250 r.ot exceeded EPA 300.0 DKD

0022 Sulfate 3.70 mg/L 10 250 250 not exceeded EPA 300.0 DKD

0018 Color <5 . std color units 5 15 15
not

EPA 110.2 DKDexceeded

0016 Conductivity 144 uS/cm 10 700 700 not exceeded EPA 120.1 DKD
.

Trigger level: DOH Drinking Water response level. Systems with comRounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH office for further information.

SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
Mel (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRl.
< (0.001) : indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: All analytes are within acceptable EPA limits.

/

April 2006

Date rh-Z/o7

IqcReport Form Version 4a

File

Reviewed bY:__'7lfJ,f?/',=<C...-:;c _

eState County

AddyLab, LLC
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Burlinglon WA 11620 SWalnul SI· 98233
C<Jlp~rllfo Qhi,e 800.755.9295" 360.757.1400 (0 360.757.1402fax
Bellingham WA 805 Orch~udDr Sulle 4;98225
Microbiology 360.671.0688 c 360.671.1577fax

The Jab you can trust! ~

INORGANIC COMPOUNDS (IOC) REPORT

Sample Number. Wells 10-11-12

Lab Number. 04610702

Collect Dete: 4/18/2007
Date Received: 4/19/2007

Report Date: 4/25/2007
Sampled By: Nelson

Sampler Phone: 360-817-1563

Reference Number. 07-046BB

Project: 108002 Camas
Client Name: Addy Lab

2517 E Evergreen 81vd

Vancouver, WA 98661

System Name: CAMAS MUNICIPAL WATER-SEWER SYSTEM

System ID Number. 10B002

DOH Source Number. 96 - Blended Sample
Multiple Sources: 131415

Sample Type: A - After trealment

Sample Purpose: C ~ Compliance
Sample Location: Hose bib

County: Clark Supervisor:~f8

DOH# ANALYTES RESULTS UNITS SRl Trigger MeL:. Analyst METHOD COMMENT

EPA Regulated
.. '

4 ARSENIC NO mg/L 0.002 0•.010 0.010 mvp 200.8
5 BARIUM NO mglL 0.100 2 2 mvp 200.8
6 CADMIUM NO mglL 0.002 0.005 0.005 mvp 200.8
7 CHROMIUM NO mglL 0.010 0.1 0.1 mvp 200.8

11 MERCURY 0.00049 . "mg/L 0.0002 0.002 0.002 50 245.1
12 SELENIUM NO mglL 0.005 0.05 0.05 mvp 200.8

110 BERYLLIUM NO mglL 0.003 0.004 0.004 mvp 200.8
111 NICKEL NO mgll 0.040 0.1 0.1 mvp 200.8
112 ANTIMONY NO mg/l 0.005 0.006 0.006 mvp 200.8
113 THALLIUM NO mglL 0.002 0.002 0.002 mvp 200.8
116 CYANIDE. FREE NO mg/L 0.050 0.2- 0.2 bi SM4500·CN F

EPA Regulated (Secondary)
a IRON NO mg/L 0.100 0.3 0.3 bi 200.7

10 MANGANESE NO mg/L 0.010 0.05 0.05 mve 200.8
13 SILVER NO .' mglL 0.010 0.05 0.05 mvp 200.8
24 ZINC NO mglL 0.200 5 5 mvp 200.8

State Regulated

14 SODIUM 15.6 mgIL 5.0 bi 200.7
15 HARDNESS 35.6 mglL 10 bi 200.7

State Unregulated
I·

9 LEAD NO mglL 0.002 0.015 mvp 200.8
23 COPPER NO mg/l 0.020 1.3 mvp 200.8

I

I

I
I,

U I
I

'---'-' ..L...

SRL {Stale Reporting Level): indicato! the minimum reporting leYlIllllllUillld bylhC Wa~hlnDlon Dcpallmenl of HlIal1Jl ~DOH)

Mel. (Mlll<imum Con\amjnallll.eve~ maximum pirmls$ibllllcvcllllll cDIllaminant in waillreslabU5hed by EPA: Fedllr.Jl Action l.eVllI& are 0.015 mgltlor lond and 1.3 mgJl. for Copper. Sodillm hu II tel:llmmendn<llimll 0120 mglL A
blank Mel Vnlllil iodieatll$ 1I111Vc! b nOI eurronl1v lI~llllllishlld.

Tligge~~:avaI: DOH Orinlilllg Wa1.erResptln,lIll1Vlll Systems Wllh eompollndc detected ir)Jilxcouol1hi5laVllI Dill reqllired 10 lake .lIddlUOnll1 umples. COlltact yourregtonll.l DOH offlc:o.

NO (Not DlItecled): ilIdiClilcs lbat the paramlllE:twac Ilotdelocted aboyeille Spectlied Reporting LimiljSRll.

NA lNclt Analyzll~: ir.deate& lhllllhlspnrnmlllllrwas nol allll!ytOd.

Commenls:
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2517 E. Evergreen Blvd.
Vancouver, WA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MM/DDIYY) 4/18/07 System Group Type (Circle one)(A) B Other: Specify

Water Svstem 1D No. 108002 SYstem Name: City of Camas - Wells 7-8
lab Number 14490245 County: Clark

Sample location Hose Bib N" ,h S=Q8. 8-09
Date Received: (MM/DDIYY) 4118107

Sample Purpose: Check appropriate box
Date Analvzed: IMM/DDIYY\ 4118107; 4119107; 4120107

[8J RC - Routine Compliance Date Reported: (MM/DDIYY) 4123107

o C - Confirmation Sample Type: (Check one) 0 Pre-treatment/Raw

o I - Investigative [8J Post-treatment/Raw
DO - Other (specify) 0 Unknown

Sample Composition: Check appropriate box Sample Collected by: (Name)o S - Single Source Phone:1:81 B - Blended (list Multiple Source Numbers in Source #$ field)o C - Composite (Specify in Comments field) Comments: 07Al0309' 14470076o D - Distribution sample . ,

~~ 'O'1P~fI1as Bill to:

1620 8E 8th Ave.

Camas, WA 98607 invoice

EPA/State Renulated

DOH# ANAlYTE RESULTS UNITS SRl TRIGGER MCl
M~L

Method Analyst's
Exceeded? Initials

0019 Fluoride 1.U5 . mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 DKD

0114 Nitrite NO, <0.01 mg/L 0.5 0.5 1.0 not exceeded EPA 300.0 DKD

0020 Nitrate 0.44 mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 DKD
0017 I UrblOlty U.3b NIU U.1 1.U 1.U not exceeded EPA 180.1 DKD

EPA Regulated (Secondary)

0021 Chloride 3.36 mg/L - 20 250 250 not exceeded EPA 300.0 DKD
. 0022 Sulfate 2.26 mg/L 10 250 250 not exceeded EPA 300.0 DKD

0018 Color <5 std color units 5 15 15 not
DKDexceeded EPA 110.2

. 0016 Conductivity 108 uS/cm 10 700 700 not exceeded EPA 120.1 DKD

Trigger level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH office for further information.

SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
MCl (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRI..
< (0.001): indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: All analytes are within acceptable EPA limits.

Reviewed bY:~__'--.L..i-,-7r!.-)-_"17"_-'/ _

State County (~usX~m~ File

Addylab,llC

Date:__"-,-I..L/_)_Y,-,I,-~--,7 _

10.<:: Rep.ort Form Version 4a April 2006
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Burlinglon WA 16208 Wainul 81-98233
Corporall: OffICe 800.755.92958360.757.1400. 360.757.1402rax
Bellingham WA 805 Orchard Dr Suile4. 98225
l{iI:lOliology 360.671.0688 .. 360.671.15771itc:

Tile lat) you con IruS(!"

INORGANIC COMPOUNDS (IOC) REPORT
Client Name: Addy Lab

2517 E Evergreen Blvd
Vancouver, WA 98661

System Name:. CAMAS MUNICIPAL WATER-SEWER SYSTEM
System 10 Number: 108002

DOH Source Number. 96· Blended Semple

Multiple Sources: 0809

Sample Type: A - After treatment

Sample Purpose: C - Compliance

Sample location: Hose bib

Reference Number. 07-04688

Project: 108002 Camas

Sample Number. Wells 7-8

Lab Number: 04610703

Collect Date: 4/18/2007
Date Received: 4/19/2007

Report Date: 4/25/2007
Sampled By: Nelson

Sampler Phone: 350-817-1553
County: Clark Supervisor: fJtf0

OOH# ANALYTES RESULTS UNITS SRl TrIgger MCl Analy:st METHOD COMMENT

EPA Regulated
4 ARSENIC NO mg/L. 0.002 0.010 0.010 mva 200.8
5 BARIUM NO mg/L 0.100 2 2 mva 200.8
6 CADMIUM NO mg/L 0.002 0.005 0.005 mVa 200.8
7 CHROMIUM NO mgll 0.010 0.1 0.1 mva 200.8

11 MERCURY 0.00099 mgiL 0.0002 0.002 0.002 so 245.1
12 SELENIUM NO m91l 0:005 0.05 0.05 mvr> 200.8

110 BERYLLIUM NO mg/L 0.003 0.004 0.004 mvr> 200.8
111 NICKEL NO mglL 0.040 0.1 0.1 mvr> 200.8
112 ANTIMONY NO mg/L 0.005 0.006 0.006 mva 200.8
113 THALLiUM NO mglL 0.002 0.002 0.002 mvr> 200.8
116 CYANIDE. FREE NO mgll 0.050 0,2 0.2 bi SM4500-CN F

EPA Regulated (Secondary)
8 IRON NO mg/L 0.100 0.3 0.3 bl 200.7

10 MANGANESE NO mg/L 0.010 0.05 0.05 mva 200.8
13 SILVER NO mgll 0.010 0.05 0.05 mvp 200.8
24 ZINC NO mglL 0.200 5 5 mva 200.8

State Regulated

14 SODIUM 11.8 mg/L 5.0 bi 200.7
15 HARDNESS 25.0 mg/L 10 bi 200.7

State Unregulated
9 LEAD NO mgll 0.002 0.015 mva 200.8

.

23 COPPER NO nig/l 0.020 1.3 mva 200.8

I
I ,,

..

U._
SRL ISllllD Reperting Level): indlldlles the mininuml reporting Ie\'lll roquimd by !he Washington Department of Heaim {DOH}.

MCl (Maxlmllm Conlllmlnani uve~mi!ximum ~"ibllt level of II eenlamin3nl in Willareslllbfl$hed b;' EPA; Foderal Aclloll Levels llIlI 0.015 mG!L fOf Lead and 1.3 mglL for COpper. Sodiwn hu II recommended ~ma 0120 mgJL A
blilllk Mel V./lloll lndicahu a level" nol curranllyeslllbli5hltd. .

Trigger.~'I!vet OOH Ortnlting Wlitor Re~pan51l11lvel. System, willI compounds dell!c\lld 1!l..II:.cce55 of 1hl5 levellll1lrequired 10 take addilioOlrllllmplU. Conlact yourregian.al DOH m~ee.

NO (Not Delected): indicaleslhlllih p.1liintelerwa, nal detecledabave llie SplIcified Repalling Utnil (SFll).

NA (NotArllllyzedl: IrnJiealllslllallblll pllmmelerwll$ nal lllIalyzed.

Comments:

FORM: IOC_ST



K-5

2517 E. Evergreen Blvd.
Vancouver, WA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MM/DDIYY) 3/28/07 System Group Type (Circle one) (A) B Other: Specify

Water Svstem 10 No. 10800 Svstem Name: City of Camas - 10 Well
lab Number 14490184 County: Clark

Sample location ":"''''''A S=.15.
Date Received: IMM/DDIYY) 3/28/07
Date Anal~ed: IMM/DDIYY\ 3/28/07

Sample Purpose: Check appropriate box
Date Reported: (MMIDDIYY) 3/29/07181 RC - Routine Compliance

oC - Confirmation Sample Type: (Check one) 0 Pre-treatmenURaw

o I -Investigative fi(I Post-treatmenURaw

00 -Other (specify) LJ Unknown

Sample Composition: Check appropriate box Sample Collected by: (Name)
181 S - Single Source Phone:o B - Blended (List Multiple Source Numbers in Source #s field)

D C - Composite (Specify in Comments field) Comments: 07Al0237; 14470060D D - Distribution sample

NifnelfJfgfS5n Bill to:

1620 SE 8th Ave.

Camas, WA 98607 Bill
EPNState Renulated

OOH# ANAlYTE RESULTS UNITS SRl TRIGGER MCl ""... Method
Analyst's

Exceeded? Initials

0019 Fluoride 1.ms mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 OKO

0114 Nitrite NO, <0.10 mg/L 0.5 0.5 1.0 not exceeded EPA 300.0 DKD

0020 Nitrate U.:>lj mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 OKO

0017 I UrolQlIY u.:>u NIU 0.1 1.0 1.0 not exceeded EPA 180.1 DKD

EPA Regulated (Secondary)

0021 Chloride 4.32 mg/L 20 250 250 not exceeded EPA 300.0 DKD

0022 Sulfate 2.49 mg/L 10 250 250 not exceeded EPA 300.0 DKD

Color <5 std color units 5 15 15
not

EPA 110.2 DKD0018 exceeded

0016 Conductivity 105.0 uS/cm 10 700 700 not exceeded EPA 120.1 DKD

Trigger level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level are required to
take additionai samples. Contact your regionai DOH office for further information.

SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
MCl (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results column indicates this compound was analyzed and not detected at a ievel greater than or equal to the SRl.
< (0.001): indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: Your test results are below the EPA maximum contaminant levels in drinking water for all analytes.

Reviewed by:--'-----o>t""'=""

State County

AddyLab, LLC

File

Date:__3"'4-!_2---,l(~(&==--" _

IQC Report Form Version 4a April 2006
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Burlington WA 11620 SWalnut SI· 98233
CDtpctal~ Office 800.755.9295. 360.757.1400. 360.757,1402Iax

8ellingham WAI805 Orc1lard Dr Su,e4 ·98225
Mjaoblall1iJY 360.671.0688·, 360.671.1577fax

~CK'E
The lab you con trust! ~

INORGANIC COMPOUNDS (IOC) REPORT
Client Name: Addy Lab

2517 E Evergreen Blvd
Vancouver, WA 98661

System Name: CAMAS MUNICIPAL WATER-SEWER SYSTEM
System ID Number. 108002

DOH Source Number: 15
Multiple Sources:

Sample Type: A w After treatment
Sample Purpose: C - Compliance
Sample Location: Well Field #10 Running

Counly' Clark

Reference Number: 07-03767

Project Cily of Camas IOCTOT

Sample Number: 108002515
Lab Number. 04608575
Collect Date: 3/28/2007

Date Received: 3/30/2007
Report Date: 4/912007
Sampled By: Mike Nelson

Sampler Phone: 360-817-1563
Supervisor',

DOH# ANALVTES RESULTS UNITS JSRl Trigger MCl Analyst METHOD COMMENT

EPA Regulated
4 ARSENIC ND mglL 0.002 0.010 0.010 muo 200.8
5 BARIUM NO mglL 0.100 2 2 mI/P 200.8
6 CADMIUM NO mg/l 0.002 0.005 0.005 mI/P 200.8
7 CHROMIUM NO mg/L 0.010 0.1 0.1 mvp 200.8

11 MERCURY NO mg~ 0.0002 0.002 0.002 so 245.1
12 SELENIUM . NO mglL 0.005 0.05 M5 mI/P 200.8

I 110 8ERYLLIUM NO mg/L 0.003 0.004 0.004 mvp 200.8
111 NICKEL ND mglL !O.O40 0.1 0.1 mI/P 200.8
112 ANTiMONY NO mgll

1
0
.
005 0.006 0.006 mvp 200.8

113 THALLIUM ND mgIL 0.002 0.002 0.002 mvp 200.8
116. CYANIDE. FREE ND mgn.. 0,050 0:2 0.2 bi SM4500-CN F

EPA Regulated (Secondary)
I

I 8 IRON NO mglL 0.100 0.3 0.3 bl 200.7
10 MANGANESE ND mglL 10.010 0.05 0.05 mvp 200.8
13 SILVER ND . mgn.. ! 0.010 0.05 0.05 mvp 200.8
24 ZINC ND mglL 0.200 5 5 mvp 200.8

State Regulated
14 SODIUM 13.2 mglL .5.0 bl 200.7
15 HARDNESS : 25.2 mglL 10 bi 200.7

State Unregulated
9 LEAD NO mgIL 0.002 0.Q15 mI/P 200.8

23 COPPER ND J mgll 0.020 1.3 mvo 200.8

I
,

i,

J
,,

I I
.l I ,

SRL (stale Reporting Level); 1lldi12le51he minimum rt!pQrting revel tllqulred bylh~ Waslllnglcn Department 01 Haallh (DOH).

Mel (Maximum Conlamlnanl Levtll)nrnl>imum paJmlsalbltllel'tll or tl COrllamintnlln water &smlllislled by EPA; Fedllrill A~liQn leVI'll' are a.DtS mg!l. ror lead and 1.3 mglL fur Copper. SQdium hDS iI rac.omml!nded limit of 20 mQil. A
blank Met vallie inllicoles DllIvalls nat ClIlTI:n!ly lIStnbUSI\Ild.

TriggerLevel; DOH Ol1nldnll WaterRc:ponsc le'llll. Syl;lems with ttlmpounds oeleclol! in IIxceU ollhis level are requlrad 10 lake addijlllna15amplatl, ContlclYQUt regional DOH 1l.1fI~.

NO (Nol Dal!!ded): Ind'tcales that the pammeltlT \V31 1101 delel:led abllva Ihe SpeciJied Reparting Lirrot (SRl).

NA (NnIArmIyad): Indical" thllilhis par.>melerwas nol anal)ud.

Commenls:
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2517 E. Evergreen Blvd.
Vancouver, WA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MM/DDIYY) 3/28/07 System Group Type (Circle one) (fY B Other: Specify

Water Svstem 10 No. 10800 Svstem Name: City of Camas- CI2 Plant
lab Number 14490182 County: Clark

Sample location .',,~ho.o' SQ1. 802 qf,
Date Received: (MM/DDNY) 3/28/07

Sample Purpose: Check appropriate box
Date Analvzed: IMM/DDIYY\ 3/28/07

[8J RC - Routine Compliance Date Reported: (MMIDDIYY) 3/29/07

DC -Confirmation Sample Type: (Check one) IZI Pre-treatment/Raw

D I - Investigative D PosHreatmentlRaw
DO - Other (specify) [" Unknown

Sample Composition: Check appropriate box Sample Collected by: (Name)
D S - Single Source Phone:
~ B - Blended (Ust Multiple Source Numbers in Source #s field)

C - Composite (Specify in Comments field) Comments: 07Al0237; 14470058
D 0 - Distribution sample

NJf~EffJfg~Bn Bill to:

1620 8E 8th Ave.
Camas, WA 98607 Bill

EPA/State Renulated

OOH# ANAlYTE RESULTS UNITS SRl RIGGER MCl
,,""L Method

Analyst's
Exceeded? Initials

0019 Fluoride NU, <U.1U mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 OKO

0114 Nitrite ND, <0.10 mg/L 0.5 0.5 1.0 not exceeded EPA 300.0 DKD
0020 Nitrate 0.28 mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 OKO
0017 I urolalty u.oo NIU 0.1 1.U 1.U not exceeded EPA 180.1 DKD

EPA Regulated (Secondary)

0021 Chloride 1.42 mg/L
.

20 250 250 DKDnot exceeded EPA 300.0

0022 Sulfate 0.56 mg/L 10 250 250 not exceeded EPA 300.0 DKD
0018 Color 5 std color units 5 15 15 not DKDexceeded EPA 110.2

0016 Conductivity 23.4 uS/cm 10 700 700 not exceeded EPA 120.1 DKD

Trigger level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH office for further Information.

SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
Mel (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
< (0.001) : indicates the compound was not detected in the sample at Dr above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: Your test results are below the EPA maximum contaminant levels in drinking water for all analytes.

Reviewed by:

State County

AddyLab,LLC

caALq2~ c:;C~/ Date .3~.L~ ---0,
~m~ File

IOCReport Form Version 4a April 2006
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1::-=--=]f'1\f:
The lob you can twstl-

Burlington WA 1620 SWalnut Sl- 98233
ClJrporDlc OffICO 800.755.9295.360.757.1400. 360.757.1402fax
Bellingham WA 1805 Orchard DrSuile"4 -96225
~ficll)llio/tJgr 360.671.0688. 360.671.1577fax

INORGANIC COMPOUNDS (IOC) REPORT
Client Name: Addy Lab

2517 E Evergreen Blvd

Vancouver, VVA 98661

System Name: CAMAS MUNICIPAL WATER-8EWER SYSTEM

System 10 Number. 108002

DOH Source Number. 98· Blended Sample

Multiple Sources: 0102
Sample Type: B - Before. treatment

Sample Purpose: C - Compliance

Reference Number: 07-03767

Project: City of Camas IOCTOT

Sample Number. 108002501/802

lab Number. 04608573

Collect Date: 3/28/2007
Date Received: 3130/2007

Report Date: 4/9/2007
Sampled By: Mike Nelson

Sample Location: CL2 Plant Sampler Phone: ~,0-817'1563
County: Clark Supervisor: i1.

.
OOH~ ANAlYTES RESULTS UNITS SRL Trigger MCl Analyst METHOD COMMENT

EPA Regulated I

4 ARSENIC NO mglI. 0.002 0.010 0.010 mvo 200.8
5 BARiUM NO mgII. ,0.100 2 2 mvo 200.8
6 CADMIUM NO mglI. ' 0.002 0.005 0.005 mvo 200.6
7 CHROMIUM NO mg/l 0.010 0.1 0.1 mvp 200.8

11 MERCURY NO mgn.. .: 0.0002 0.002 00002 50 245.1
12 SELENIUM NO . 'mgft.. 0.005 lLos 0.05 mvo 200.6

110 BERYLLIUM NO mglI. 0.003 0.004 0.004 mvo 200.6
111 NICKEL NO mgII. 0.040 0.1 0.1 mvp 200.8
112 ANTIMONY NO mgII. 0.005 0.006 0.006 mvo 200.8
113 THALLIUM NO mgII. 0.002 0.002 0.002 mvp 200.6

116 CYANiDE, FREE NO '. mglI. 0.050 0;2 0.2 bi SM4500cCN F

EPA Regulated (Secondary)

6 IRON NO ,mgIL 0.100 0.3 0.3 bl 200.7
10 MANGANESE NO mgIL 0.010 0.05 0.05 mvp 200.6
13 SilVER NO -mglL 0.010 0.05 .0.05 mvp 200.6
24 ZINC . NO mgII. 0.200 5 5 mvo 200.8

State Regulated

14 SODIUM NO mgII. 5.0 bl J 2OO,7

15 HARDNESS NO m~JL 10 bi 200.7

•Slale Unregulated . ,

9 lEAD NO mg/L 0.002 0.015 mvo 200.6
23 COPPER NO mgII. 0.020 1.3 . mvp 200.8

. "

I i

-. I .,_.. IJ --
NOTES:

SRl (Slate Report\rlg ltIvely L,diealcslhe minimum reponlng lll""l roqijired by the Washlnglon DeplIrtrnelll 01 Hallllh lDOH).

Mel (MaxIrnwn Catllamlnanl leVl1~ lll/I~imIlrn Ilsrmtssillelevlll 0111 conlamlnanl if' walcreslab1i~ht!1 by EPA; Fcdernl A<;(ItI11 Ulvals ore O.01S:mglL for 1lI1ld Ilm11.3 mgll for Copper. Sodium IlilU Rlcommonde!1 Umil or20 mglL A
blank Mel valullllld:ieales 8 1llVIlIts nll! eum.nlly' ollllblWled.
Tril}ger level; DOH Drinking Wuler RcspilMe level. Sy.ltllml willi eumpound5 deteded in eXC!l55 nflllili level Illll11lquil1ld to loke IIdClitlollal"sompllls. Canlect Yllur relliotull DOH Dffiee.

NO (Not Delec!od): indle.aleslhllllbll pllramelerWili not dalectad i1bOVIlIhIl SpoclflCd Reporting llmit{SRL).

NA (NotAnaly.zad): IntliCllle:>!hllt 1l1i1 pilrarnlllerwBS ncllllllllyz&d.

Comments:

FORM: IOC_ST
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2517 E. Evergreen Blvd.
Vancouver, WA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MM/DDIYY) 3/28/07 System Group Type (Circle one) (A) B Other: Speci!y

Water Svstem ID No. 10800 Svstem NameCity of Camas - Well Field Lot 11
lab Number 14490183 County: Clark

I,,~, ,.~~ N, ,h~, . ~ ~"'" ~~ "10 sl3 5 ib
Sample location - --

Date Received: IMM/DDIYY\ 3i28i07

Sample Purpose: Check appropriate box
Date Analvzed: {MMIDDIYY1 3128107

~RC - Routine Compliance Date Reported: (MM/DDIYY) 3129107

o C - Confirmation Sample Type: (Check one) 0 Pre-treatment/Raw

o I - Investigative D.(I Post~treatmentiRaw

00 -Other (speci!y) D Unknown

Sample Composition: Check appropriate box Sample Collected by: (Name)o S - Single Source Phone:
~ B - Blended (list Multiple Source Numbers in Source #s field)

C - Composite (Specify in Comments field) Comments: 07Al0237; 14470059D D - Distribution sample

Wh~tffJfg~Bn Bill to:
~,~

1620 SE 8th Ave.

Camas, WA 98607 Bill

EPA/State Renulated .

DOH# ANAlYTE RESULTS UNITS SRl RIGGER MCl
MGl

Method Analyst's
Exceeded? Initials

0019 Fluoride 1.Ul mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 DKD

0114 Nitrite NO, <0.10 mg/L 0.5 0.5 1.0 nol exceeded EPA 300.0 DKD
0020 Nitrate U.7J mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 DKD
0017 I UrolOlty u.,)o NIU 0.1 1.U 1.U nol exceeded EPA 180.1 DKD

EPA Regulated (Secondary)

0021 Chloride 4.62 - mg/L 20 250 250 EPA 300.0 DKDnol exceeded

0022 Sulfate 2.81 mg/L 10 250 250 not exceeded EPA 300.0 DKD
0018 Color <5 std color units 5 15 15 not

EPA 110.2 DKDexceeded

0016 Conductivity 110.8 uS/cm 10 700 700 not exceeded EPA 120.1 DKD

Trigger level: DOH Drinking Water response level. Systems with comj}ounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH office for further information.

SRl (State Reporting level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
MCl (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
< (0.001) : indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: Your test results are below the EPA maximum contaminant levels in drinking water for all analytes.

Reviewed by:

State County

Addylab, LlC

Date:_J'----_J-----I-1_-o~?'______

IPC -Report Form Version 4a April 2006
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Burlington WA 1620 SWalnut Sl- 98233
co'pv[~fe Moo 800]55.9295.360.757.1400. 360.757.1402fax
Bellingham WA 805 Orchard Dr Suile4 ~ 98225
A/iaobiokigy 360.671.0688 • 360.671.1577fax.

The Jab JJOU can trustl ~

INORGANIC COMPOUNDS (IOC) REPORT
Client Name: Addy Lab

2517 E Evergreen Blvd

Vancouver, WA 98661

System Name: CAMAS MUNICIPAl WATER-SEWER SYSTEM

System 10 Number. 108002

DOH Source Number: 96 - Blended Sample

Multiple Sources: 1315

Sample Type: A - After treatment

Sample Purpose: C - Compliance

Sample Locatlon: Well Field #10 & 11 Running

Refarence Number: 07-03767

Project City of Camas IOCTOT

Sample Number: 108002 S13, S15

Lab Number: 04608574

Collect Date: 3/28/2007

Date Racelved: 3/3012007
Report Dale: 4/9/2007

Sampled By: Mike Nelson

Samplar Phone: 360-817-1563

County: Clark Supervisor: R......
DOH# ANALYTES RESULTS UNITS SRl Trigger MCl Analyst METHOD COMMENT

-···1 _.-
EPA Regulated

10.0024 ARSENIC NO moIL 0.010 0.010 mVD 200.8
5 BARIUM NO mg/L 0.100 2 2 mVD 200.8
6 CADMIUM NO mg/L 0.002 0.005 0.005 mVD 200.8
7 CHROMIUM NO mglL 0.010 0.1 0.1 mVD 200.8

11 MERCURY NO mgll 0.0002 0.002 0.002 so 245.1
12 SELENIUM NO mglL 0.005 0.05 0.05 mVD 200.8

110 BERYLLIUM NO mglL 0.003 0.004 0.004 mvo 200.8

111 NICKEL NO mg/L 10
.040 0.1 0.1 mVD 200.8

112 ANTIMONY ·NO mgIL 0.005 0.006 0.006 mVD 200.8
113 THALLIUM NO mgIL 0.002 0.002 0.002 mVD 200.8
116 CYANIDE. FREE NO i'ngJL 0.050 0.2 0.2 bl SM4500-CN F

EPA Regulated (Secondary)

8 IRON NO mgIL 0.100 0.3 0.3 bl 200.7
10 MANGANESE NO mglL 0.010 0.05 0.05 mvp 200.8

13 SILVER NO mglL 0_010 0.05 0.05 mVD 200.8
24 ZINC NO mglL 0.200 5 5 mVD 200.8

State Regulated

1
5

.
014 SODIUM 114.0 mglL bl 200.7

15 HARDNESS 28.4 mglL 10 bi .200.7

State Unregulated

9 LEAD NO mg/l. 0.002 0.015 mvo 200.8

23 COPPER NO mg/l 0.020 1.3 mVD 200.8

I

I
I

\
I

I
I l.I I

NOTES'

SRI. (Slalll Raportino LeveIJ; imflclIl1l61he minimum repDrting leVllI fOf\uiflld bylhe WashinglDn Depal1merll of Health {DOHI.

Mel {Maximum Cllnlaminsnl late!} mIlxlmUm Pl'rmis5!l>le leval of:l conlllmin:lnilo v;alereslabff~hed by EPA; Fedeml Adilln levels are C»t5 mgil.. for lead and 1.3 mWL rvrCopper. Soc!ium h.Ils :ll'B'Comtnllrnled lImll of20 mofL. A
btGflk Mel wlue inlliell.lclllletlll is nct Clflfenily established.

TriOgetLllvlll: DOH Orinklnll WlllerRllsponse level SyStems wilh compllunds dlllfciad in excess oflhls levoillre requited 10 lDkll addilillnill samlllliS. Conlact your reglnnal DOH office.

NO (Nol Detee1ell): indica1es lhlllltlll pilrllmelcrwas nOl detce1edllbllvllllie Spllcilled RepOrlin{l LJmlt(SRl).

NA (NolAnllly<:Ild): Irldlc.a11lS lhallhls paramlllerWils nolllnalYl:lld.

Comments:

fORM: loc_sr
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2517 E. Evergreen Blvd.
Vancouver, WA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MM/DDIYY) 4/11/07 System Group Type (Circle one) (A) B Other: Specify

Water Svstem ID No. 00504P System Nam£ity of Camas - Boulder - Jones Crk.

lab Number 14490225 County: Clark

Sample location Boulder - Jones Creek , ~I,,~ho••· SQ1. S02
Date Received: (MM/DD/YY) 4/11/07
Date Analvzed: IMM/DDIYY\ 4/11/07; 4/12/07; 4/13/07

Sample Purpose: Check appropriate box
Date Reported: (MM/DDIYY) 4/16/07I:8lRC - Routine Compliance

o C - Confirmation Sample Type: (Check one) 0 Pre-treatmenURaw

o I -Investigative 0 Post-treatmenURaw
00 -Other (specify) I:8l Unknown

Sample Composition: Check appropriate box Sample Collected by: (Name)o S - Single Source Phone:I:8J B - Blended (List Multiple Source Numbers in Source #$ field)

DC· Composite (Specify in Comments field) Comments: 07Al0290' 14470066o D - Distribution sample . ,

~~~ 'bEjP~fhas Bill to:

1620 SE 8th Ave.

Camas, WA 98607 invoice

EPA/State Renulated

DOH# ANAlYTE RESULTS UNITS SRl !TRIGGER MCl
M~L

Method
Analyst's

Exceeded? Initials

0019 Fluoride ND mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 DKD

0114 Nitrite NO mg/L 0.5 0.5 1.0 not exceeded EPA 300.0 DKD

0020 Nitrate u.:.!~ mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 DKD
0017 I UrDlalIY V.Ot NIU 0.1 1.U 1.U no! exceeded EPA 180.1 DKD

.

E:'F'ARegulated (Secondary)

- 0021 .. Chloride .... ···1.44 mgl!" - 20 ".2,50 250 nQ(exceeded EPA30Q.0 DKD-
0022 ----stllfate--- ----0.55;;;:;:: mg/L 10 250 250 not exceeded EPA 300.0 DKD

0018 Color <5 std color units 5 15 15
not

EPA 110.2 DKDexceeded

0016 EPA 120.1

Trigger level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH office for further information.

SRL (State Reporting Levet): indicates the minimum reporting level required by the Washington Department of Health (DOH).
MCl (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results cclumn indicates this compound was analyzed and not detected at a level greater than or equal to the SRl.
< (0.001) : indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: All analytes are within acceptable EPA limits.

/

Date:~_·'i..L-'-7,--(b--'--/'--O-'7'----~~_

IOC -Report Form Version 4a April 2006
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2517 E. Evergreen Blvd.
Vancouver, VVA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MMfDDIYY) 6/06/07 System Group Type (Circle one) A B Other: Specify

Water Svstem ID No. 108002 System Name: City of Camas - Well #9
lab Number 14490405 County: Clark

Sample location Well #9 "'n"r~o ~I"~h,,,r~' S.1L
Date Received: (MMfDDIYY) 6/06107

Sample Purpose: Check appropriate box
Date Analvzed: IMMfDDNYl 6/06/07; 6/07/07; 6/08/07

181 RC - Routine Compliance Date Reported: (MMlDDIYY) 6/11/07

DC - Confirmation Sample Type: (Check one) 0 Pre-treatmentfRaw

o I - Investigative 0 Post-treatmentfRaw

DO - Other (specify) 181 Unknown

~mple Compm~ition: Check appropriate box Sample Collected by: (Name)
181 S - Single Source Phone:D B - Blended (List Multiple Source Numbers in Source #$ field)

D C - Composite (Specify in Comments field) Comments: 07Al0468; 14470126o D - Distribution sample

tEJ~~ ~'fPel:1fhas Bill to:

1620 SE 8th Ave.

Camas, WA 98607 Bill

EPA/State Reaulated

DOH# ANAlYTE RESULTS UNITS SRl TRIGGER MCl
M~L

Method
Analyst's

Exceeded? Initials

0019 Fluoride 0.71 mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 DKD

0114 Nitrite NO, <0.10 mg/L 0.5 0.5 1.0 not exceeded EPA 300.0 DKD

0020 Nitrate U.44 mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 DKD

0017 I UrolOiry u.'"'u NIU 0.1 U.l 1.U exceeded EPA 180.1 CLA

EPA Regulated (Secondary)

0021 Chloride 2.57 mg/L 20 250 250 not exceeded EPA 300.0 DKD

0022 Sulfate 1.06 mg/L 10 250 250 not exceeded EPA 300.0 DKD

0018 Color <5 std color units 5 15 15 not
DKDexceeded EPA 110.2

0016 Conductivity 242 .

uS/cm 10 700 700 EPA 120.1 CLAnot exceeded

Trigger level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level are required to
take additional sampies. Contact your regional DOH office for further information.

SRl (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
Mel (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Anaiyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
< (0.001) : indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: Your test results are below the EPA maximum contaminant level for all analytes in drinking water.

Reviewed by: y ...(l!UN"~
State County ~_~.~tom' File

AddyLab, LLC ' ...

Date:__-----=0"-1-1-'-('--(-'-1-'-~--'7'_____

IOC Repwt.Form Version 4a April 2006
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Burtinglon WAI1620 SWalnut St '98233
COfPorlllo OffICe 800.755.9295.360.757.1400· 36G.757.1402rax
Bellingham WA 005 Orchard Dr Suite4· 98225
Mil:ro!IJologl' 360.671.0688 • 360.671.1577fax

The Jab you can trusH-

INORGANIC COMPOUNDS (IOC) REPORT
Client Name: Addy !-ab

2517 E Evergreen Blvd
Vancouver, VVA 98661

System Name: CITY OF CAMAS
SYl'tem 10 Number. 108002

DOH Source Number. 11
Multiple Sources:

Sample Type: A - After treatment
Sample Purpose: C - Compliance
Sample Location: #9 well sample lap

County: Clark

Reference Number. 07-07180

Project 108002 Camas

Sample Number:
Lab Number. 04616610
Collect Date: 6/6/2007

Date Recelverl: 61712007
Report Dale: 6120/2007
Sampled By: Mike Nelson

SamplarPhone: ID7-1563
Supervlsor: I).... ,.,

RESULTS :UNITS:' '. SRl .Trfg:ger .'- Mel· AnalYst METHOD

.......• I··'· '" .. ·1 ....·• ••· .••••..• "•
NO' mglL ......••. 0.'002 0.010 0.010

NO mglL 0.100 2 2
NO mgiL 0.002 0.005 0.005
NO mglL 0.010 0.1 0.1

• JlI0mg(L 0.0002 0.002 0.002
NO .niglL 0:005 ' "0.05 0.05
NO mglL . 0.003 0.004 0.004
ND mglL 0.040 0.1 0.1
NO mglL 0.005 0.006 0.006

• NO mglL 0.002 0.002 0.002
NO mglL 0.050 0.2 0.2

1

COMMENT

mvo 200.8
mvp 200.8
mvo 200.8
mvp 200.8
Iili •.·.: 245.1
mvp 200.8
mvp - . 200;8~-··

mvo 200.8-:
mvp 200.8
mvp 200.8
klvSM450O-CN F

. '.

bi .' 200.7' :; ..
mvp . 200$'
mvp 20M
mvp 200.8

0.3
0.05
0.05
5

0.3
0.05
0.05
5

0.100
0.010
0.010
0.200

mg/l.

mglL
mglL
ingiL

NO
NO

9.45
107

NO
NO
NO

.NO

.. EpARegu!ated ....•...<··...~i!j<
4 ARSENIC"> ' .. ~':':.:;:).": ""'::';::','
5 BARIUM
5 CADMIUM
7 CHROMIUM

11 MERCURY
12 SELENIUM

110 BERYLLiUM
111 NICKEL
112 ANTIMONY
113 THALLIUM
116 CYANIDE. FREE

EPA Regulated (Secondary)
8 IRON

10 MANGANESE
13 SILVER
24 ZINC.

State Regulated
14 SODIUM
15 HARDNESS

Stiileliri~gulai~J .
9 LEAD.

23 COPPER

SRl (Smle Reporting Levell; illllicaies Ure rnlnimum I'I!pcIrtlnglQv~1 rcljuired bylhe WlIstlln~nOep~]1ment01 Haiillh(DOH).

Mel (MaximlliTl CcnlllmltlMt I.cVIlJJlI\IlJ(tlnum penni$mille lent or d contaminant in walerClllllbli5lted by EPA; Federal AcIk11l ~IJ lITO. 0,015 mg/l. (or Le&llllnd 1.3 mgIL rlirCopper•. Sl;Jdjuni llasarelOCllllmendlld 6mi1 of20 mgIL A
bllmkMCL VIIlulIllU:flca\lls Illavells nol clIlTllnlly llWlbbhed.

TrillQlln8llel: DOH Dlinkinll Wnw R!lSpOnSlllevel. Syslllms wiUll:DIl1PounI:lS deluded In e~1I5 orthl5leval nre required 10 take additional !ornples. Contact yourregillllalDOH omce~

J'lD (filiI Oel1!C\lldj: Ind~telllhll1 the par.unelerwas not c!l:lectel! above the Specllled ReporUng Llmi1.tSRLI.

NA jNot AneIyndJ: 1nd"lCalcslhllhis Pllramelerl'<ll5 flO! analyZed.

~
FORM: IOC_51
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Burlington WA 1620 SWalnut St· 98233
COIJIOlafe Dflice 800.755,9295" 360.757,1400 .. 360.757.1402fax
Bellingham WA 805 OrcharrJ Dr Suite 4·98225
t,l[=bla100Y 360.671.0688" 360.671.1577fax

The Jab you can trus(r

INORGANIC COMPOUNDS (IOC) REPORT

Sample Number:
Lab Number. 04616608
Collect Date: 616/2007

Date Received: 61712007

Report Date: 612012007

Sampied By: Mike Nelson

Sampler Phone' 817 1563

Reference Number. 07-07180

Project 10B002 Camas
Client Name: Addy Lab

2517 E Evergreen Blvd
Vancouver, WA 98661

System Name: CITY OF CAMAS

System ID Number. 10B002

DOH Source Number: 06
Multiple Sources:

Sample Type: A - After treatment

Sample Purpose; C ~ Compliance
S I L tion' #5 ellampe oea w

supervls~~1 -County: Clark

DOH# ANALYTES RESULTS UNITS SRL Trigger MCl Analyst METHOD COMMENT

EPA Regulated

4 ARSENIC ND mglL 0.002 0.010 0.010 mvp 200.8

5 BARIUM NO mglL 0.100 2 2 mvp 200.8

6 CADMIUM NO mglL 0.002 0.005 0.005 myp 200.8

7 CHROMIUM ND mgJL 0.010 0.1 0.1 mvp 200.8

11 MERCURY NO mglL 0.0002 0.002 0.002 lih 245.1

12 SELENIUM ND mglL 0.005 0.05 0.05 mvo 200.8

110 BERYLLIUM NO mglL 0.003 0.004 0.004 mvo 200.8
111 NICKEL NO mgIL 0.040 0.1 0.1 mvo 200.8

112 ANTIMONY ND mgll 0.005 0.006 0.006 mvp 200.8
113 THALLIUM NO mglL 0.002 0.002 0.002 mvp 200.8
116 CYANIDE. FREE ND mgIL 0.050 0.2 0.2 klv SM4500·CN F

EPA Regulated (Secondary)

8 IRON NO mglL 0.100 0.3 0.3 bi 200.7
10 MANGANESE ND mglL 0.010 0.05 0.05 myp 200.8
13 SILVER ND mgIL 0.010 0.05 0.05 mvo 200.8
24 ZINC ND mglL 0.200 S 5 mvp 200.8

State Regulated

14 SODIUM 29.5 mglL 5.0 bl 200.7
15 HARDNESS 54.9 mglL 10 bi 200.7

State Unregulated

9 LEAD ND mglL 0.002 0.015 mvo 200.8 -
23 COPPER ND mglL 0.020 1.3 mvo 200.8

SRL (Slate Rllponinlllllvlllj; indi~IIi!>U1D mlnimum I'2PllrtilllllllVel requimd byltle Washinglcn De.p4I1mlllll 01 HlIlIllh (OOIi).

MeL (Maximum Ccnltllnlnant l.Ilvel) 1J\lI~~m permissible leVlll 01 II CIlnlaminnnl III waltreslllbllsl!~ by cPA: FCllcrlIlAclion lllvel~ aro 0.015 m(llL for lead and 1.3 moll farCllppof. Sodium bas a fllCIlmmllnded llmil af20 mglL A
blank Mel value Indlcc!ts a Ievcll& not currently IIstablished.

Tri9~ llWllt: DOH Drinking WalerResponslt lewl. Sy5tllms Wltll eampounlis datucled in 1l.Xl:l!55III Ihls Ill\lillDI"e Jll:quired til lilkllIlddUillnal samples. Ccntaclyourreolonal DOH amell.

ND (Nell Detetled): inlficlltu lhatlhe plllill'lleterwlls 1\01 deleded above the Speelfied Reporllnll Umit tSRl). .

NA {Not M:l1i'led}: Indicate.::; thel tills parameterWlls nQI analyud.

Comments:
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2517 E. Evergreen Blvd.
Vancouver, WA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MMIDDNY) 6/06/07 System Group Type (Circle one) A B Other: Specify

Water Svstem 10 No. 108002 System Name: City of Camas - Well #5
lab Number 14490403 County: Clark

Sample location Well #5 Nu _h SQ6..
Date Received: (MM/DDIYY) 6/06/07

Sample Purpose: Check appropriate box
Date Analvzed: IMM/DDNY) 6/06/07; 6/07107; 6/08/07

I:8l RC - Routine Compliance Date Reported: (MM/DDNY) 6/11/07

DC - Confirmation Sample Type: (Check one) D Pre-treatment/Raw

D I - Investigative D Post-treatment/Raw
DO - Other (specify) I:8l Unknown

Sample Composition: Check appropriate box Sample Collected by: (Name)
I:8l S - Single Source Phone:D B - Blended (List Multiple Source Numbers in Source #5 field)o C - Composite (Specify in Comments field) Comments: 07Al0468; 14470124
D 0 - Distribution sample

t'1~9 f(flPe\:lfhas
Bill to:

1620 SE 8th Ave.

Camas, WA 98607 Bill
EPNState Renulated

OOH# ANAlYTE RESULTS UNITS SRl TRIGGER MCl
M~L

Method
Analyst's

Exceeded? Initials

0019 Fluoride U.76 mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 OKO

0114 Nitrite ND, <0.10 mg/L 0.5 0.5 1.0 not exceeded EPA 300.0 DKD
0020 Nitrate 1.1)l:l mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 OKO
0017 lurbldlty U.31 NIU 0.1 0.1 1.0 exceeded EPA 180.1 CLA

EPA Regulated (Secondary)

0021 Chloride 4.16 mg/L 20 250 250 nol exceeded EPA 300.0 DKD
0022 Sulfate 5.91 mg/L 10 250 250 nol exceeded EPA 300.0 DKD
0018 Color <5 std color units 5 15 15

not DKDexceeded EPA 110.2

0016 Conductivity 239 uS/cm 10 700 700 not exceeded EPA 120.1 CLA

Trigger level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this ievel are required to
take additional samples. Contact your regional DOH office for further information.

SRl (State Reporting level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
MCl (maximum contaminant level): If the contaminant amount exceeds the MCl, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
NO (Not Detected): in the results column indicates this compound was anaiyzed and not detected at a level greater than or equal to the SRL.
< (0.001) : indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: Your test results are below the EPA maximum contaminant level for all analytes in drinking water.

Reviewed by C/1!J.tii Date: '" I (t (&7

IOC Report Form Version 4a April 2006
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2517 E. Evergreen Blvd.
Vancouver, VVA. 98661

Phone: 360-750-0055
Fax: 360-750-0057
Email: addylab.wa-net.com

INORGANIC CHEMICALS (IOC) REPORT

Date Collected (MM/DDIYY) 6/06/07 System Group Type (Circle one) A B Other: Specify

Water System ID No. 108002 System Name: City of Camas - Well #6
lab Number 14490404 County: Clark

Sample location Well #6 l"n"'~Q Nil ,,- SOL
Date Received: (MM/DDIYY) 6/06/07

Sample Purpose: Check appropriate box
Date Analvzed: (MM/DDIYY) 6/06/07; 6/07/07; 6/08/07

1:8:1 RC - Routine Compiiance Date Reported: (MM/DDIYY) 6/11/07

D C - Confirmation Sample Type: (Check one) D Pre-treatmentfRaw

D I - Investigative D Post-treatrnenURaw
DO - Other (specify) 1:8:1 Unknown

~mple Composition: Check appropriate box Sample Collected by: (Name)
1:8:1 S - Single Source Phone:o B - Blended (List Multiple Source Numbers in Source #5 field)rJ C - Composite (Specify in Comments field) Comments: 07Al0468; 14470125o D - Distribution sample

~~'8fP~fhas Bill to:

1620 SE 8th Ave.
Camas, WA 98607 Bill

EPNState Reaulated
DOH# ANAlYTE RESULTS UNITS SRl TRIGGER MCl

M<;L
Method

Analyst's
Exceeded? Initials

0019 Fluoride 0.68 mg/L 0.2 2.0 4.0 not exceeded EPA 300.0 DKD

0114 Nitrite NO, <0.10 mg/L 0.5 0.5 1.0 nol exceeded EPA 300.0 DKD
0020 Nitrate u.71 mg/L 0.5 5.0 10.0 not exceeded EPA 300.0 DKD
0017 I urDlallY u.;;:~ I"IIIU 0.1 0.1 1.U exceeded EPA 180.1 CLA

EPA Regulated (Secondary)

0021 Chloride 2.30 mg/L 20 250 250 not exceeded EPA 300.0 DKD
0022 Sulfate 5.62 mg/L 10 250 250 not exceeded EPA 300.0 DKD
0018 Color <5 std color units 5 15 15

not DKDexceeded EPA 110.2

0016 Conductivity 163 uS/cm 10 700 700 nol exceeded EPA 120.1 CLA

Trigger level: DOH Drinking Water response ievel. Systems with comRounds detected at concentrations in excess of this level are required to
take additional samples. Contact your regional DOH office for further information.

SRL (State Reporting Level): indicates the minimum reporting level required by the Washington Department of Health (DOH).
MCl (maximum contaminant level): If the contaminant amount exceeds the Mel, immediately contact your regional DOH office.
NA (Not Analyzed): in the results column indicates this compound was not included in the current analysis.
ND (Not Detected): in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL.
< (0.001) : indicates the compound was not detected in the sample at or above the concentration indicated.
J The result is an estimate as it is greater than the method detection limit but less than the practical reporting limit.

Comments: Your test results are below the EPA maximum contaminant level for all analytes in drinking water.

/

Reviewed by:__~~6,,-.. ",;;I",=,,=:.=- _
State County ~~t~~~ File

AddyLab, LLC IOCReport Form Version 4a April 2006
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Burlington WA 16205 Walnut 51·98233
OJlpOlll1a OJiiee 800.755.9295.360.757.1400· 360.757.1402Iax
Bellingham WA 805 Orchard Dr5u'. 4 ·98225
Mierllbialagy 360.671.06B6. 360.671.1577fax

INORGANIC COMPOUNDS (IOC) REPORT

Sample Number.
Lab Number. 04616609

Collect Date: 6/6/2007
Date Received: 6/7/2007

Report Dale: 6/2012007
Sempled By: Mike Nelson

Sempler Phone' 817 1563

Reference Number. 07·07180

Project: 108002 Camas
Client Name: Addy Lab

2517 E Evergreen Blvd

Vancouver, WA 98661

System Name: CITY OF CAMAS
System to Number. 10B002

DOH Source Number: 07
Multiple Sources:

Sample Type: A· After trealment

Sample Purpose: C - Compliance

Sample Location' #6 well sample tap -
County: Clark Supervlsor

OOH# ANALYTES .. : RESULTS UNITS SRL Trigger MGL Analyst METHOD COMMENT

EPARegu]ated
. ... .:...

4 ARSENIC NO .. mgIL 0.002 0.010 0.010 mvp 200.8
5 BARIUM NO mglL 0.100 2 2 mvo 200.8 .
8 CADMIUM NO mgIL 0.002 0.005 0.005 mvo 200.8
7 CHROMIUM NO mgIL 0.Q10 0.1 0.1 mvp 200.8

11 MERCURY .. NO 'mglt; 0.0002 0,002 0:002 IIh .... 245.1

12 SELENIUM NO nigiL 0.005 0.05 0.05 mvo 200.8
110 BERY1;L1UM NO mgIL 0.003 0.004 0.004 rnvo 200.8
111 NICKEL NO mglL 0.040 0.1 0.1 mvo 200.8 .
112 ANTIMONY NO mgIL 0.005 0.006 0.006 mvo 200.8
113 THALLIUM NO mglL 0.002 0.002 0.002 mvp 200.8
116 CYANIDE. FREE ... NO· mglL 0.050 0.2 0.2 kJv': 1~M4500.CNF.

EPA Regulated (Secondary)
, :-

8 IRON NO mglL 0.100 0.3 0.3 bi 200.7"

10 MANGANESE NO mglL 0.010 0.05 0.05 mvp 200;8
13 SILVER ND

. mgIL 0.010 0.05 0.05 mvo 200.8 .
24 ZINC NO mgIL 0.200 5 5 mvp 200.8

.. I

State Regulated .
14 SODIUM 16.3 mglL 5.0 bl 200.7
15 HARDNESS 42.8

.

~gIL 10 ~I 200.7

State Unregulated
.•..

. -
9 LEAD NO mgIL 0.002 0.015 mvo 200.8

23 COPPER NO mglL 0.020 1.3 mvp 200.B

.

II

I

I
I

I I ..

NOTES=

sRL (:slale Repotlinglclvel): indlcales lhll minimum fllparlinllievetrequired by lhll WllsJIinllkm Oepllltmeni of Hetlllll (DOH).

Mel {Mv.imUITi Cantmnllumt l.!IlIDl)maxinlum pcrml5SiJ1llleWI ala cOlllomlllan!,iQ wpler eslabll5hed by EPA; Fedeml AI:~an ~ellolsllre0.015 mgll. rer lllllll Dlld 1.3 mull for t:op;ll!l"., Sodium haG an:~mmended~mit of2Q mglL A
blank MeL wille IndlCIIll!s a level 15 no! Wffillllly csli:lblli-hed.

TriggerLevel: DOH Drinking Willer Respollu IUllut 5yslems with eompow'Ills deluded in exceu oflhls lawlollt I'lIqulr8d 10 lille slkllUllnil !lomples. Cgnlal:l YOIIrregional DOHl:lfli~l!.

NO (Nlli Oeteded): indi~lellhllllheparame!llfWils nD! delecled abovllltlc Speellied RSPllllil'lUUmll (SRl).

NA (NIlI AIlal)'zed): jl\llie.alllSlI1l1! Illis plmfMlorwas nollmaly:.ed.

CommEml.s:
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~
The lab you can truSl!-

Burlington WA 11620 SWalnut St· 98233
CgrpwGIG Dliicl'> 800.755.9295.360.757.1400" 360,757.1402/<IX
Bellingham WA ]805 Orch:tud Dr Suile 4-98225
/Jiaof>JoJQgy 1360.671.0688 .. 350.67L1577lax

INORGANIC COMPOUNDS (I0C) REPORT
Client Name: Addy Lab

2517 E Evergreen Blvd
Vancouver, WA 98661

System Name: CAMAS MUNICIPAL WATER-SEWER SYSTEM
System ID Number: 108002

DOH Source Number:
Multiple Sources:

Sample Typa: A - After treatment
Sample Purpose: Investigative or Other
Sampla Location: Well field

County' Clark

Reference Number: 07-01943
Project: City of Camas

Sample Number. City of Camas
Lab Number. 04604331
Collect Date: 211412007

Dete Received: 211612007
Report Date: 212112007
Sampled By:

SamplerPhone: v'1,J\
Supervisor.auv

DOH# ANALYTES RESULTS UNITS· SRl T~ggei' MCl Analyst METHOD COMMENT

State Regulated : .... . I. ....
15 HARDNESS 33.4 mgll 3.30 bi 200.7

I i
.

. I . ,

;
I

I
I
i ..

I
II

I
j .
,!

.... .

I

I I,
I I!
j I

I
I !

I I -.-J

SRL (SIIIIl! Reportillll Le~lll): indicatali the minimum llIporUn!11eVll1 required by IhB Walihinllian Department ofHnllh (OCH).

Mel {Mllllirnum Cunlamimlllilevel) maximum pCI'I"M5ibllllevcl cr a eonlaminanlln waterestllllilstleci by EPA; Federnl Acllon tevlIls IlRl ,),015 mgJl for lllad and 1_3 mgll jI:lrCoppcr. Sodil:m hu II reeo~ndcd limit of 20 mgJL A
blank Mel value indicales <llcval is nlll cQrrenlly esl8bnshcd.

TriQtlcr Leltel: DOH Drinking Waler Rt-llponse level. Systems with compounds delected in excan ollhis-I..V(!ll1te r&t;uired to taka addiUonal S/lmp.la$. ConlJltt yourregionlll DOH Ornell.

NO (Nol Delacledl: lmllclltll!. Ihlltltlc pal3malllrWll$ nol delllcllld abovelhlt SpllCl~lId Raporfing, Umil (SRL).

NA (Not Analyzed): lndiCIIlas IholthiS ptlramolorwn nol encJ:fzt:d.

Comments:

FORM; IOC~ST
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Water Modeling Results 
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ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi) ID Demand (gpm)Elevation (ft) Head (ft) Pressure (psi)
J-5115 9.13 617 674.7 25 J3-778 9.13 592 692.47 43.53
J3-570 9.13 448 505.7 25 J2-654 6.05 290 390.74 43.65
J2-206 6.05 389 446.81 25.05 J3-347 9.13 722 822.89 43.72
J2-205 6.05 385 445.28 26.12 J3-345 9.13 721 822.55 44
J3-929 9.13 752 816.63 28 J1-123 7.29 201 302.86 44.14
J3-930 9.13 746 816.53 30.56 J3-348 9.13 721 822.91 44.16
J3-928 9.13 746 816.81 30.68 J1-164 7.29 203 305.08 44.23
J3-932 9.13 746 817.25 30.87 J3-940 9.13 722 824.41 44.37
J-5116 6.05 445 517.31 31.33 J2-833 6.05 320 422.7 44.5
J-517 10.48 350 422.72 31.51 J5-832 6.05 320 422.7 44.5
J3-533 7.2 744 817.83 31.99 J2-208 6.05 343 446.26 44.74
J3-373 9.13 750 824.33 32.21 J3-709 9.13 655 758.85 45
J3-372 9.13 750 824.66 32.35 J-5123 9.13 554 657.85 45
J3-370 9.13 751 826.44 32.69 J-5131 9.13 576 679.85 45
J3-853 7.2 742 818.33 33.07 J1-162 7.29 201 305.1 45.11
J2-555 6.05 370 446.37 33.09 J1-150 7.29 201 305.17 45.14
J2-207 6.05 369 445.61 33.19 J5-638 7.36 430 534.59 45.32
J4-424 6.05 344 422.73 34.11 J-5109 6.05 412 517.31 45.63
J3-1020 0 745 824.2 34.32 J4-700 9.13 400 505.66 45.78
J3-855 7.2 742 821.32 34.37 J3-571 9.13 400 505.67 45.78
J3-606 7.2 740 820.42 34.85 J1-148 7.29 199 305.13 45.99
J3-367 9.13 749 829.85 35.03 J2-190 6.05 340 446.89 46.31
J3-377 9.13 740 821.09 35.14 J1-149 22.91 198 305.12 46.42
J3-366 9.13 749 830.12 35.15 J2-204 6.05 337 445 46.8
J3-776 9.13 610 692.41 35.71 J3-941 9.13 716 824.41 46.97
J3-775 9.13 610 692.41 35.71 J5-639 7.36 426 534.6 47.06
J4-690 11.45 441 525.01 36.4 J3-378 9.13 715 823.66 47.08
J3-376 9.13 736 820.11 36.45 J3-351 9.13 713 823.15 47.73
J2-669 6.05 338 422.65 36.68 J5-841 7.36 424 534.63 47.94
J1-157 7.29 220 305.16 36.9 J3-297 9.13 633 745.08 48.57
J3-354 9.13 738 823.92 37.23 J3-506 7.2 541 653.72 48.84
J3-355 9.13 738 823.95 37.24 J3-383 9.13 710 823.67 49.25
J1-159 7.29 219 305.09 37.3 J3-939 9.13 710 823.8 49.31
J1-158 22.91 219 305.1 37.31 J5-640 7.36 420 534.6 49.66
J3-371 9.13 739 825.11 37.31 J3-343 9.13 706 820.87 49.77
J2-659 6.05 336 422.52 37.49 J1-147 7.29 190 305.16 49.9
J3-787 9.13 419 505.57 37.51 J3-708 9.13 634 749.39 50
J3-933 9.13 732 818.58 37.51 J3-580 9.13 588 703.39 50
J3-564 9.13 605 691.91 37.66 J2-183 6.05 331 446.47 50.03
J3-369 9.13 740 827.64 37.97 J3-346 9.13 707 822.55 50.07
J3-368 9.13 740 827.64 37.98 J3-334 9.13 705 820.83 50.19
J3-360 9.13 737 824.66 37.98 J-532 7.2 705 820.85 50.2
J3-935 9.13 736 824.34 38.28 J3-329 9.13 705 820.94 50.24
J1-160 7.29 215 305.09 39.03 J2-670 6.05 306 422.47 50.47
J1-794 7.29 215 305.1 39.04 J3-344 9.13 705 821.76 50.59
J3-374 9.13 733 823.71 39.31 J3-917 9.13 575 692.52 50.92
J4-691 11.45 434 525.01 39.43 J-5118 9.13 575 692.7 51
J3-358 9.13 732 824.17 39.94 J-5117 9.13 575 692.72 51.01
J1-153 7.29 213 305.2 39.95 J3-333 9.13 702 820.4 51.3
J1-811 7.29 213 305.31 40 J3-937 9.13 705 823.8 51.48
J1-155 10.09 213 305.31 40 J3-385 9.13 702 821.24 51.67
J1-154 10.09 213 305.31 40 J3-332 9.13 701 820.4 51.74
J3-774 9.13 600 692.36 40.02 J3-324 9.13 701 820.46 51.76
J3-931 9.13 724 816.41 40.04 J3-934 9.13 704 823.71 51.87
J3-356 9.13 731 823.7 40.17 J-5129 9.13 560 679.84 51.93
J4-425 6.05 330 422.84 40.23 J3-387 9.13 701 820.85 51.93
J3-936 9.13 731 824.18 40.38 J2-554 6.05 325 445.34 52.14
J3-562 9.13 730 823.45 40.49 J3-712 9.13 650 772.32 53
J3-938 9.13 730 824.18 40.81 J2-660 6.05 300 422.48 53.07
J3-352 9.13 729 823.45 40.93 J2-662 6.05 300 422.49 53.08
J3-777 9.13 598 692.47 40.94 J3-994 9.13 383 505.57 53.11
J3-402 9.13 559 653.71 41.04 J3-995 9.13 383 505.57 53.11
J5-842 7.36 440 534.82 41.08 J5-637 7.36 411 534.68 53.59
J3-362 9.13 732 826.93 41.13 J1-146 7.29 181 305.19 53.81
J1-163 7.29 210 305.09 41.2 J3-790 9.13 700 824.64 54.01
J1-152 22.91 210 305.11 41.21 J3-381 9.13 699 823.67 54.02
J1-145 7.29 210 305.19 41.25 J4-843 6.05 298 422.8 54.07
J3-397 9.13 662 758.85 41.96 J-5126 9.13 555 679.83 54.09
J1-151 7.29 208 305.14 42.09 J3-325 9.13 695 820.46 54.36
J1-793 7.29 207 305.12 42.51 J3-905 9.13 566 691.8 54.51
J3-927 9.13 718 816.31 42.6 J3-300 9.13 621 746.95 54.57
J3-353 9.13 725 823.79 42.81 J3-330 9.13 694 820.27 54.71
J-529 407.2 723 821.87 42.84 J3-380 9.13 697 823.66 54.88
J3-375 9.13 724 823.15 42.96 J3-401 9.13 527 653.72 54.91
J4-756 11.45 428 527.61 43.16 J4-622 11.45 400 526.74 54.92
J3-357 9.13 724 823.75 43.22 J-5110 6.05 390 517.31 55.16

L-1
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J3-942 9.13 696 823.67 55.32 J3-748 11.45 450 598.44 64.32
J4-414 11.45 401 528.84 55.39 J3-951 9.13 675 823.66 64.42
J3-331 9.13 692 820.14 55.52 J4-410 11.45 380 528.88 64.51
J3-323 9.13 692 820.21 55.56 J3-906 9.13 542 691.8 64.91
J2-671 6.05 294 422.47 55.66 J-518 6.05 273 423.01 65
J4-619 11.45 398 526.62 55.73 J-5087 9.13 564 714.92 65.39
J2-191 6.05 317 445.67 55.75 J3-599 9.13 664 815 65.43
J-5125 9.13 550 679.83 56.26 J2-838 6.05 295 446.4 65.6
J3-335 9.13 690 820.4 56.5 J1-106 7.29 153 304.64 65.71
J3-755 11.45 468 598.45 56.52 J1-858 7.29 153 304.65 65.71
J3-386 9.13 690 820.85 56.7 J3-876 9.13 540 691.81 65.78
J4-740 322.24 395 526.08 56.8 J3-392 9.13 669 820.81 65.78
J2-181 6.05 315 446.28 56.88 J4-409 11.45 377 528.91 65.82
J4-694 11.45 393 525.01 57.2 J3-920 9.13 540 692.31 66
J3-326 9.13 688 820.21 57.29 J3-919 9.13 540 692.31 66
J-5095 6.05 290 422.46 57.4 J1-85 7.29 152 304.58 66.11
J3-759 11.45 395 527.6 57.46 J3-361 9.13 672 824.63 66.14
J5-633 7.36 402 534.78 57.53 J1-105 7.29 152 304.64 66.14
J3-713 9.13 639 771.96 57.61 J-5086 9.13 562 714.92 66.26
J3-359 9.13 690 823.46 57.83 J3-314 9.13 667 820.3 66.42
J-5085 9.13 535 668.86 58 J3-382 9.13 670 823.64 66.57
J3-781 9.13 560 694.54 58.3 J3-598 9.13 660 813.75 66.62
J3-591 9.13 562 696.73 58.38 J3-785 9.13 537 691.06 66.75
J4-620 11.45 392 526.75 58.39 J3-780 9.13 540 694.54 66.96
J1-108 7.29 170 304.77 58.4 J3-561 9.13 665 819.55 66.97
J1-107 7.29 170 304.77 58.4 J4-796 11.45 372 526.76 67.06
J5-634 7.36 400 535.05 58.52 J4-615 11.45 372 526.84 67.09
J-5089 9.13 580 715.08 58.53 J4-411 11.45 374 528.86 67.1
J1-161 7.29 170 305.14 58.56 J4-696 11.45 370 525.04 67.18
J3-316 9.13 685 820.74 58.81 J3-789 9.13 670 825.47 67.37
J3-779 9.13 557 692.9 58.89 J3-715 9.13 616 771.6 67.42
J4-738 11.45 390 526.02 58.94 J-513 9.13 603 758.84 67.52
J3-388 9.13 684 820.73 59.24 J2-182 6.05 290 446.15 67.66
J3-865 11.45 390 526.74 59.25 J2-230 6.05 290 446.36 67.75
J3-587 9.13 560 696.87 59.3 J3-960 9.13 615 771.54 67.83
J3-954 9.13 686 823.61 59.63 J3-959 9.13 615 771.54 67.83
J-853 0 685 822.86 59.74 J4-419 11.45 372 528.55 67.83
J-516 9.13 527 665.47 60 J-5046 9.13 540 696.94 68
J3-703 11.45 460 598.47 60 J3-973 6.05 265 422.72 68.34
J3-384 9.13 685 823.59 60.05 J3-339 9.13 661 819.54 68.7
J4-618 11.45 388 526.75 60.12 J4-418 11.45 370 528.59 68.72
J3-391 9.13 682 820.83 60.16 J4-417 11.45 370 528.66 68.75
J3-327 9.13 681 820.21 60.32 J3-786 9.13 532 691.05 68.92
J3-328 9.13 681 820.46 60.43 J3-600 9.13 655 814.19 68.98
J2-664 6.05 283 422.7 60.53 J3-753 11.45 439 598.45 69.09
J2-184 6.05 306 446.25 60.77 J2-702 6.05 263 422.47 69.1
J3-315 9.13 680 820.3 60.79 J3-318 9.13 660 819.61 69.16
J3-918 9.13 552 692.37 60.82 J1-109 7.29 145 304.64 69.17
J3-915 9.13 674 815.56 61.34 J4-616 11.45 367 526.84 69.26
J4-750 11.45 386 527.61 61.36 J3-272 9.13 505 665.47 69.53
J3-322 9.13 678 819.69 61.39 J2-656 6.05 262 422.47 69.53
J3-904 9.13 550 691.8 61.44 J2-657 6.05 262 422.48 69.54
J3-527 12.96 679 820.82 61.45 J4-752 11.45 367 527.61 69.59
J3-299 9.13 603 744.93 61.5 J1-111 7.29 144 304.64 69.61
J4-408 11.45 386 528.31 61.66 J3-568 9.13 530 691 69.76
J3-349 9.13 680 822.4 61.7 J4-420 11.45 367 528.38 69.93
J3-389 9.13 677 820.68 62.26 J3-956 9.13 610 771.44 69.95
J3-714 9.13 628 771.7 62.27 J2-661 6.05 261 422.49 69.97
J4-844 6.05 279 422.79 62.31 J3-916 9.13 654 815.58 70.01
J4-617 11.45 383 526.8 62.31 J3-597 9.13 651 812.61 70.03
J3-338 9.13 675 819.66 62.68 J3-871 9.13 530 691.75 70.09
J4-434 11.45 383 527.83 62.76 J3-907 9.13 530 691.8 70.11
J3-336 9.13 675 820.05 62.85 J3-390 9.13 659 820.83 70.12
J2-189 6.05 301 446.15 62.9 J3-1005 7.36 380 541.9 70.15
J3-993 9.13 570 715.4 63 J3-393 9.13 658 820.67 70.49
J3-826 7.2 670 815.61 63.09 J4-621 11.45 364 526.79 70.54
J3-784 9.13 545 691.13 63.32 J4-695 11.45 362 525.04 70.64
J3-716 9.13 625 771.57 63.51 J3-321 9.13 656 819.49 70.84
J3-379 9.13 677 823.66 63.55 J3-1007 7.36 378 541.9 71.02
J3-589 9.13 553 700.03 63.71 J3-567 9.13 527 691.29 71.19
J-5088 9.13 568 715.08 63.73 J3-394 9.13 656 820.67 71.35
J3-758 11.45 451 598.46 63.89 J4-625 11.45 360 524.99 71.49
J4-749 11.45 380 527.61 63.96 J2-180 6.05 281 446.26 71.61
J3-953 9.13 676 823.62 63.96 J3-596 9.13 647 812.61 71.76
J4-412 11.45 381 528.85 64.06 J3-311 9.13 655 820.71 71.8
J1-527 12.96 220 368.14 64.19 J4-436 11.45 362 527.81 71.85

J4-610 11.45 361 526.87 71.87 J4-762 11.45 349 527.6 77.39
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J2-197 6.05 279 445.03 71.94 J-5083 9.13 490 668.75 77.45
J4-773 11.45 361 527.64 72.2 J3-902 9.13 512 690.95 77.54
J1-110 7.29 138 304.64 72.21 J4-746 11.45 450 629.3 77.69
J4-439 11.45 361 527.68 72.22 J-5120 9.13 535 714.68 77.86
J3-273 9.13 527 693.69 72.23 J2-188 6.05 266 445.7 77.87
J4-416 11.45 362 528.74 72.25 J3-996 7.36 362 541.83 77.92
J3-566 9.13 525 691.79 72.27 J3-966 11.45 350 530.25 78.1
J3-565 9.13 525 691.79 72.27 J5-797 7.36 362 542.4 78.17
J4-428 11.45 358 524.99 72.36 J3-302 9.13 640 820.71 78.3
J4-693 11.45 358 525 72.36 J2-231 6.05 265 446.36 78.58
J4-430 260.64 358 525.03 72.37 J2-840 6.05 265 446.4 78.6
J5-815 7.36 375 542.4 72.53 J3-955 9.13 590 771.45 78.62
J4-421 11.45 361 528.52 72.59 J3-957 9.13 590 771.47 78.63
J2-203 6.05 277 444.61 72.62 J3-317 9.13 638 819.65 78.71
J4-415 11.45 362 529.7 72.66 J3-584 9.13 518 699.66 78.71
J1-122 7.29 135 302.87 72.74 J3-870 9.13 510 691.78 78.77
J3-289 9.13 575 743.02 72.8 J4-427 11.45 343 525 78.86
J2-178 6.05 278 446.24 72.9 J2-658 6.05 240 422.53 79.09
J3-559 11.45 430 598.45 72.99 J1-104 7.29 122 304.65 79.14
J3-717 9.13 603 771.59 73.05 J3-967 11.45 350 532.75 79.18
J4-429 260.64 356 524.97 73.21 J4-614 11.45 344 526.92 79.26
J3-604 9.13 522 691.18 73.31 J-5067 11.45 342 524.95 79.27
J3-726 9.13 650 819.61 73.49 J-5084 9.13 485 668.75 79.62
J4-413 11.45 359 528.84 73.59 J4-609 11.45 343 526.86 79.67
J5-636 7.36 365 534.97 73.65 J3-290 9.13 560 744.17 79.8
J-514 9.13 573 743.01 73.67 J3-341 9.13 635 819.54 79.96
J3-727 9.13 649 819.04 73.68 J1-447 7.29 120 304.63 80
J3-575 9.13 521 691.18 73.74 J-5128 9.13 495 679.84 80.09
J4-426 11.45 355 525.23 73.76 J3-280 9.13 557 741.86 80.1
J3-782 9.13 524 694.54 73.89 J1-119 7.29 118 302.87 80.11
J3-590 9.13 526 696.55 73.9 J3-1006 7.36 357 541.95 80.14
J4-770 11.45 357 527.55 73.9 J1-844 7.29 120 305.14 80.22
J4-435 11.45 357 527.6 73.92 J-5080 9.13 483 668.58 80.41
J4-757 11.45 357 527.61 73.93 J3-894 9.13 320 505.58 80.41
J4-771 11.45 357 527.7 73.96 J2-187 6.05 260 445.71 80.47
J4-441 11.45 354 524.91 74.06 J2-179 6.05 260 446.15 80.66
J3-574 9.13 520 691.24 74.2 J3-921 9.13 506 692.18 80.67
J3-337 9.13 648 819.59 74.35 J3-303 9.13 634 820.29 80.72
J3-909 9.13 520 691.78 74.43 J1-114 7.29 118 304.63 80.87
J5-799 7.36 370 542.22 74.62 J3-396 9.13 634 820.67 80.88
J4-765 11.45 355 527.57 74.78 J3-301 9.13 634 820.73 80.91
J4-438 11.45 355 527.65 74.81 J3-281 9.13 507 694.03 81.04
J3-971 6.05 250 422.72 74.84 J2-650 7.36 357 544.19 81.11
J2-665 6.05 250 422.75 74.85 J4-772 11.45 340 527.56 81.27
J3-601 9.13 641 813.76 74.86 J3-970 6.05 235 422.72 81.34
J4-422 11.45 356 528.76 74.86 J4-528 12.96 337 524.99 81.46
J3-277 9.13 521 694.09 75 J4-692 11.45 337 524.99 81.46
J3-296 9.13 571 744.61 75.22 J3-751 11.45 410 598.45 81.65
J3-557 9.13 569 743 75.4 J-5079 9.13 480 668.58 81.71
J3-922 9.13 518 692.24 75.5 J3-903 9.13 502 690.95 81.87
J4-624 11.45 355 529.84 75.76 J5-644 7.36 355 544.29 82.02
J-5091 11.45 350 524.97 75.82 J4-769 11.45 338 527.53 82.12
J3-313 9.13 645 820.01 75.83 J3-585 9.13 510 699.7 82.2
J2-651 7.36 369 544.27 75.95 J3-1003 7.36 352 541.93 82.3
J2-192 6.05 270 445.27 75.95 J3-312 9.13 630 820.19 82.41
J4-764 11.45 352 527.63 76.1 J3-891 9.13 500 690.95 82.74
J-5010 9.13 640 816.08 76.3 J3-320 9.13 628 819.22 82.85
J3-979 9.13 568 744.34 76.41 J3-579 9.13 500 691.23 82.86
J2-839 6.05 270 446.36 76.42 J4-768 11.45 336 527.55 83
J3-958 9.13 595 771.5 76.48 J2-252 6.05 255 446.84 83.12
J3-908 9.13 515 691.8 76.61 J4-698 11.45 333 525.07 83.22
J3-291 9.13 567 744.26 76.81 J3-754 11.45 406 598.45 83.39
J2-556 6.05 340 517.31 76.83 J-5113 9.13 620 812.47 83.4
J2-196 6.05 268 445.37 76.86 J3-593 9.13 620 812.5 83.41
J3-364 11.45 360 537.46 76.89 J4-766 11.45 335 527.56 83.44
J3-560 9.13 642 819.48 76.9 J1-83 7.29 112 304.6 83.45
J2-193 6.05 268 445.57 76.94 J2-663 6.05 230 422.65 83.47
J4-437 11.45 350 527.61 76.96 J3-969 11.45 340 532.75 83.52
J3-962 11.45 350 527.61 76.96 J3-276 9.13 501 694.01 83.63
J4-527 12.96 351 528.69 76.99 J4-697 11.45 332 525.06 83.65
J-5090 9.13 643 820.71 77 J2-175 6.05 253 446.07 83.66
J-5124 9.13 480 657.85 77.06 J2-185 6.05 252 445.86 84
J4-423 11.45 350 528 77.13 J2-449 6.05 252 446 84.06
J3-342 9.13 641 819.51 77.35 J3-558 9.13 549 743.15 84.12
J3-913 9.13 637 815.56 77.37 J2-652 7.36 350 544.17 84.13

J3-743 9.13 577 771.35 84.21 J4-2017 11.45 320 527.44 89.88
J3-582 9.13 505 699.45 84.25 J4-2016 11.45 320 527.44 89.88
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J1-5104 7.29 110 304.69 84.36 J4-2015 11.45 320 527.44 89.88
J-527 12.96 347 541.75 84.39 J4-2014 11.45 320 527.45 89.89
J1-5105 7.29 110 304.81 84.41 J4-2018 11.45 320 527.45 89.89
J1-5106 7.29 110 304.82 84.42 J4-2013 11.45 320 527.45 89.89
J1-5108 7.29 110 304.84 84.42 J4-2012 11.45 320 527.46 89.89
J1-5107 7.29 110 304.84 84.42 J4-2010 11.45 320 527.46 89.89
J1-115 7.29 109 304.24 84.6 J4-2000 11.45 320 527.47 89.89
J-5114 9.13 617 812.47 84.7 J-5073 11.45 320 527.49 89.91
J4-767 11.45 332 527.55 84.73 J3-963 11.45 320 527.61 89.96
J3-952 9.13 628 823.66 84.78 J2-198 6.05 236 443.74 90.01
J-5037 9.13 500 695.68 84.79 J4-530 12.96 317 524.99 90.12
J3-977 9.13 548 744.32 85.07 J1-120 7.29 94 302.48 90.33
J3-975 9.13 548 744.32 85.07 J1-102 7.29 96 304.65 90.41
J3-288 9.13 546 742.45 85.12 J3-988 9.13 610 818.71 90.43
J3-890 9.13 494 690.95 85.34 J3-294 9.13 533 741.87 90.5
J4-611 11.45 330 527.01 85.36 J3-856 9.13 615 823.9 90.52
J3-602 9.13 494 691.03 85.37 J3-857 9.13 615 823.91 90.52
J3-926 9.13 495 692.15 85.42 J3-888 9.13 482 690.95 90.54
J4-741 11.45 328 525.16 85.43 J2-450 6.05 237 446 90.56
J4-2011 11.45 330 527.49 85.57 J4-612 11.45 318 527.14 90.62
J3-594 9.13 615 812.59 85.61 J3-744 9.13 562 771.34 90.71
J4-763 11.45 330 527.6 85.62 J1-101 7.29 95 304.61 90.82
J2-553 6.05 247 444.72 85.67 J3-998 7.36 332 541.63 90.83
J2-666 6.05 225 422.74 85.68 J4-608 11.45 317 526.98 90.98
J2-738 6.05 207 404.93 85.76 J2-653 6.05 195 405.48 91.2
J3-968 11.45 332 530.25 85.9 J3-987 9.13 608 818.73 91.31
J3-976 9.13 546 744.32 85.93 J3-363 9.13 610 820.92 91.39
J3-974 9.13 546 744.32 85.93 J3-901 9.13 480 690.95 91.4
J3-783 9.13 496 694.53 86.02 J2-202 6.05 232 443.24 91.53
J2-667 6.05 224 422.73 86.11 J1-736 7.29 92 303.59 91.68
J3-398 9.13 620 819.01 86.23 J3-946 9.13 480 692.11 91.91
J3-893 9.13 306 505.58 86.48 J3-923 9.13 480 692.13 91.92
J-531 7.2 223 422.59 86.48 J2-551 6.05 231 443.55 92.1
J-5127 9.13 480 679.83 86.59 J3-886 9.13 478 690.94 92.27
J3-282 9.13 494 694.01 86.66 J-5082 9.13 455 668.48 92.5
J4-742 11.45 325 525.1 86.7 J-5077 9.13 455 668.48 92.5
J3-573 9.13 491 691.15 86.72 J-5076 9.13 455 668.5 92.51
J2-649 7.36 344 544.28 86.78 J2-212 6.05 233 446.92 92.69
J4-739 11.45 325 525.82 87.02 J2-552 6.05 230 444.56 92.97
J1-112 7.29 103 304.64 87.37 J1-82 7.29 90 304.6 92.99
J1-103 7.29 103 304.65 87.38 J2-226 6.05 232 446.61 92.99
J3-878 9.13 490 691.76 87.42 J2-195 6.05 230 444.72 93.04
J3-1002 7.36 340 541.86 87.46 J2-668 6.05 208 422.73 93.04
J1-400 7.29 182 384.02 87.54 J4-2002 11.45 312 527.41 93.34
J3-925 9.13 490 692.14 87.59 J3-912 9.13 600 815.55 93.4
J3-307 9.13 618 820.17 87.6 J5-856 3.78 310 525.57 93.41
J5-643 7.36 342 544.29 87.65 J3-586 9.13 482 697.76 93.49
J4-747 11.45 426 629.3 88.09 J2-194 6.05 229 444.93 93.56
J3-892 9.13 302 505.59 88.21 J3-595 9.13 594 810 93.59
J3-964 11.45 324 527.61 88.22 J3-718 9.13 555 771.59 93.85
J3-911 9.13 490 694.53 88.62 J2-222 6.05 230 446.64 93.87
J3-997 7.36 337 541.66 88.68 J3-309 9.13 603 819.86 93.96
J3-985 9.13 614 818.7 88.7 J1-729 6.05 185 401.97 94.01
J3-319 9.13 614 819.22 88.92 J3-947 9.13 475 692.11 94.08
J3-914 9.13 610 815.55 89.07 J2-730 6.05 185 402.15 94.09
J3-961 11.45 322 527.61 89.09 J1-84 7.29 87 304.59 94.28
J2-186 6.05 240 445.96 89.24 J3-701 9.13 590 807.71 94.33
J3-603 9.13 485 691.19 89.34 J1-118 7.29 85 303.14 94.52
J2-234 6.05 240 446.27 89.38 J3-1008 7.36 324 542.21 94.55
J3-279 9.13 535 741.54 89.49 J3-983 9.13 600 818.7 94.76
J3-395 9.13 614 820.67 89.55 J3-984 9.13 600 818.75 94.79
J3-910 9.13 485 691.8 89.61 J3-278 9.13 522 741.55 95.13
J3-887 9.13 484 690.94 89.67 J4-613 11.45 308 527.62 95.16
J3-924 9.13 485 692.13 89.75 J-5021 9.13 605 824.69 95.19
J3-578 9.13 484 691.18 89.77 J3-879 9.13 472 691.75 95.22
J4-2009 11.45 320 527.38 89.86 J4-607 11.45 307 526.8 95.24
J-5072 11.45 320 527.38 89.86 J3-581 9.13 480 699.93 95.3
J4-2008 11.45 320 527.38 89.86 J2-172 6.05 226 445.97 95.31
J4-2007 11.45 320 527.38 89.86 J3-305 9.13 600 820.01 95.33
J4-2005 11.45 320 527.38 89.86 J1-100 7.29 84 304.67 95.62
J4-2006 11.45 320 527.38 89.86 J3-877 9.13 471 691.76 95.66
J4-2004 11.45 320 527.38 89.86 J3-872 9.13 471 691.77 95.66
J4-2003 11.45 320 527.39 89.86 J3-1009 7.36 321 541.93 95.73
J4-2001 11.45 320 527.41 89.87 J3-900 9.13 470 690.94 95.73
J3-896 9.13 470 690.95 95.74 J1-137 7.29 64 304.68 104.29
J2-170 6.05 225 445.97 95.75 J3-898 9.13 450 690.94 104.4
J3-719 9.13 550 771.44 95.95 J3-899 9.13 450 690.94 104.4
J2-221 6.05 225 446.64 96.04 J2-237 6.05 205 446.29 104.55
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J4-606 11.45 305 526.7 96.06 J-5024 9.13 580 821.41 104.6
J3-875 9.13 470 691.77 96.09 J1-139 7.29 67 308.65 104.71
J3-873 9.13 470 691.78 96.1 J4-433 11.45 285 526.72 104.74
J3-950 9.13 470 692.07 96.22 J2-174 6.05 204 446.07 104.89
J3-944 9.13 470 692.12 96.24 J1-135 7.29 62 304.19 104.94
J1-116 7.29 81 303.32 96.33 J1-136 7.29 62 304.19 104.94
J2-199 6.05 221 443.46 96.39 J1-132 7.29 62 304.48 105.07
J-5023 9.13 600 822.51 96.41 J1-90 7.29 62 305.26 105.4
J3-965 11.45 305 527.61 96.46 J2-233 6.05 203 446.26 105.41
J2-250 6.05 224 446.85 96.56 J-5078 9.13 425 668.48 105.5
J3-889 9.13 468 690.95 96.6 J-5075 9.13 425 668.49 105.5
J3-1001 7.36 318 541.61 96.89 J1-93 7.29 62 305.57 105.54
J3-999 7.36 318 541.61 96.89 J3-569 9.13 448 691.83 105.65
J1-99 7.29 81 304.68 96.92 J-5044 9.13 450 694.69 106.03
J3-990 9.13 595 818.87 97 J-5130 9.13 576 821.24 106.26
J1-86 7.29 80 304.65 97.34 J3-583 9.13 454 699.61 106.42
J1-113 7.29 80 304.65 97.34 J1-125 65.41 57 302.79 106.5
J3-588 9.13 473 697.76 97.39 J2-268 6.05 200 445.98 106.58
J-5068 11.45 300 524.88 97.44 J2-167 6.05 200 446 106.59
J2-647 7.36 319 544.22 97.59 J2-232 6.05 198 446.26 107.57
J3-1000 7.36 316 541.6 97.75 J1-138 7.29 60 308.64 107.74
J3-897 9.13 465 690.94 97.9 J1-88 7.29 56 304.65 107.74
J2-238 6.05 220 446.29 98.05 J-5119 9.13 570 818.85 107.83
J3-724 9.13 545 771.34 98.07 J1-128 7.29 55 303.92 107.86
J3-723 9.13 545 771.35 98.08 J1-131 7.29 55 303.98 107.88
J2-254 6.05 220 446.41 98.1 J2-448 6.05 197 445.98 107.88
J2-251 6.05 220 446.84 98.29 J1-89 7.29 56 305.23 107.99
J3-885 9.13 465 692.18 98.44 J2-224 6.05 197 446.71 108.2
J2-169 6.05 218 445.97 98.78 J1-126 65.41 54 303.81 108.24
J1-737 65.41 72 300.49 99.01 J1-127 65.41 54 303.96 108.31
J3-304 9.13 591 820.01 99.23 J2-166 6.05 196 445.97 108.31
J2-729 7.36 315 544.28 99.35 J2-168 6.05 195 445.97 108.74
J5-845 7.36 315 544.29 99.35 J1-69 7.29 53 304.65 109.04
J3-978 9.13 515 744.31 99.36 J-519 11.45 273 524.92 109.16
J1-94 7.29 75 304.89 99.61 J1-27 7.29 54 306.58 109.44
J2-173 6.05 216 445.97 99.64 J3-274 9.13 441 693.75 109.51
J3-948 9.13 462 692.11 99.71 J3-100 11.45 272 524.86 109.57
J1-445 7.29 74 304.66 99.94 J-5069 11.45 272 524.87 109.57
J3-986 9.13 588 818.73 99.97 J3-869 9.13 440 693.12 109.68
J1-446 7.29 73 304.82 100.45 J3-884 9.13 440 693.23 109.72
J3-991 9.13 587 818.87 100.47 J2-646 7.36 291 544.27 109.74
J4-830 11.45 295 527.44 100.72 J3-722 9.13 518 771.41 109.8
J1-97 7.29 72 304.87 100.9 J1-28 7.29 53 306.59 109.88
J3-576 9.13 457 691.02 101.4 J1-29 7.29 53 306.59 109.88
J1-98 7.29 70 304.86 101.77 J1-30 7.29 53 306.59 109.88
J1-91 7.29 70 305.03 101.84 J1-444 65.41 50 304.07 110.09
J1-92 7.29 70 305.03 101.84 J3-592 9.13 558 812.48 110.27
J3-943 9.13 457 692.05 101.85 J1-31 7.29 52 306.59 110.31
J1-95 7.29 70 305.08 101.86 J2-264 6.05 191 446.07 110.52
J2-176 6.05 211 446.15 101.89 J1-26 7.29 51 306.58 110.74
J1-121 7.29 67 302.33 101.97 J1-23 7.29 51 306.58 110.74
J1-130 7.29 69 304.35 101.98 J1-24 7.29 51 306.59 110.75
J1-129 7.29 69 304.35 101.98 J1-34 7.29 51 306.59 110.75
J-5121 9.13 433 668.46 102.03 J3-881 9.13 436 691.8 110.84
J3-572 9.13 270 505.64 102.1 J3-310 9.13 564 819.85 110.86
J-5122 9.13 433 668.86 102.2 J3-292 9.13 566 821.92 110.89
J3-895 9.13 455 690.94 102.23 J1-25 7.29 50 306.59 111.18
J2-177 6.05 210 446.25 102.37 J1-35 7.29 50 306.62 111.19
J2-235 6.05 210 446.26 102.37 J1-140 7.29 52 308.77 111.26
J2-451 6.05 210 446.32 102.4 J1-981 7.29 48 304.84 111.29
J1-117 7.29 67 303.78 102.6 J3-992 9.13 562 819 111.36
J4-858 11.45 290 526.99 102.69 J1-22 7.29 49 306.74 111.68
J1-143 7.29 68 305.07 102.72 J1-21 7.29 49 306.75 111.68
J1-142 7.29 68 305.13 102.75 J1-141 7.29 51 308.78 111.69
J3-350 9.13 585 822.4 102.86 J2-253 6.05 189 446.93 111.76
J3-874 9.13 454 691.78 103.03 J3-745 9.13 513 771.35 111.94
J1-982 7.29 66 304.84 103.49 J2-219 6.05 188 446.82 112.15
J1-96 7.29 66 305.04 103.58 J1-20 7.29 48 307.04 112.24
J3-577 9.13 452 691.14 103.62 J1-1 7.29 48 307.08 112.26
J1-124 7.29 62 301.36 103.71 J1-2 7.29 48 307.08 112.26
J1-134 7.29 65 304.67 103.85 J1-3 7.29 48 307.09 112.26
J1-133 7.29 65 304.67 103.85 J1-791 7.29 48 307.11 112.27
J-5074 11.45 287 527.49 104.21
J1-795 7.29 47 307.02 112.67
J1-10 7.29 47 307.08 112.69 J1-5102 7.29 110 384.6 118.98
J-5026 9.13 560 820.25 112.77 J1-40 7.29 39 313.62 118.99
J1-9 7.29 46 307.13 113.15 J1-42 7.29 39 313.62 118.99
J-5031 9.13 560 821.37 113.25 J1-5101 7.29 110 384.65 119
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J-5030 9.13 560 821.37 113.25 J1-5100 7.29 110 384.78 119.06
J3-880 9.13 430 691.81 113.44 J2-220 6.05 172 446.86 119.1
J4-431 260.64 263 524.88 113.47 J1-5099 7.29 110 384.87 119.1
J1-11 7.29 45 307.12 113.58 J1-5098 7.29 110 384.92 119.12
J2-648 7.36 282 544.21 113.62 J1-5097 7.29 110 384.93 119.13
J4-2022 9.13 562 824.29 113.65 J4-699 50.81 250 525.07 119.19
J1-17 7.29 44 306.6 113.79 J3-293 9.13 547 822.35 119.31
J1-16 7.29 44 306.8 113.87 J3-295 7.08 547 822.43 119.34
J3-862 9.13 430 693.12 114.01 J1-47 7.29 37 312.78 119.49
J3-883 9.13 430 693.23 114.06 J1-48 7.29 37 313.08 119.63
J1-76 7.29 41 304.71 114.27 J-5064 11.45 248 524.54 119.82
J1-15 7.29 43 306.85 114.33 J3-1010 7.36 265 541.86 119.96
J1-19 7.29 42 305.86 114.33 J-5071 11.45 248 524.86 119.97
J1-14 7.29 43 307.07 114.42 J2-211 6.05 170 446.93 119.99
J1-4 7.29 43 307.25 114.5 J2-209 6.05 170 446.94 120
J1-81 7.29 40 304.63 114.66 J2-210 6.05 170 446.95 120
J1-75 7.29 40 304.69 114.69 J2-214 6.05 170 447 120.03
J1-63 7.29 46 310.71 114.7 J1-41 7.29 40 317.22 120.12
J1-441 7.29 46 310.73 114.71 J-5014 7.36 264 541.55 120.26
J1-980 7.29 40 304.85 114.76 J-5065 11.45 247 524.55 120.26
J3-972 11.45 260 524.86 114.76 J4-847 11.45 247 524.57 120.27
J1-6 7.29 42 307.25 114.93 J-530 7.2 52 330.32 120.59
J1-5 7.29 42 307.25 114.93 J-5028 9.13 540 818.59 120.71
J1-57 7.29 49 314.79 115.17 J-5062 11.45 245 524.56 121.13
J3-306 9.13 554 819.89 115.21 J1-77 7.29 25 304.71 121.2
J2-236 6.05 180 446.25 115.37 J2-246 6.05 167 446.77 121.22
J1-7 7.29 41 307.3 115.39 J2-239 6.05 166 446.32 121.46
J3-860 9.13 426 692.34 115.4 J3-725 9.13 491 771.34 121.47
J2-248 6.05 180 446.61 115.52 J-5041 9.13 540 821.36 121.91
J2-223 6.05 180 446.71 115.56 J3-882 9.13 412 693.77 122.09
J1-18 7.29 39 305.86 115.63 J3-864 9.13 410 692.34 122.34
J-5070 11.45 258 524.87 115.63 J-523 6.05 110 392.59 122.45
J3-275 9.13 427 693.87 115.63 J3-866 9.13 410 693.11 122.67
J1-12 7.29 40 307.14 115.75 J2-247 6.05 163 446.77 122.96
J-5013 7.36 274 541.55 115.93 J3-858 9.13 408 692.34 123.21
J2-225 6.05 179 446.6 115.95 J-5063 11.45 240 524.55 123.29
J-5081 9.13 400 668.47 116.33 J1-71 7.29 20 304.64 123.33
J1-80 7.29 36 304.83 116.48 J-5066 11.45 240 524.65 123.34
J-5040 9.13 425 693.91 116.52 J1-72 7.29 20 304.65 123.34
J-5043 9.13 425 693.91 116.52 J1-79 7.29 20 304.76 123.39
J-5039 9.13 425 693.91 116.52 J1-70 7.29 20 305.23 123.59
J1-847 7.29 42 311.26 116.67 J-5015 7.36 256 541.55 123.73
J1-56 7.29 45 314.79 116.9 J-5019 7.36 256 541.55 123.73
J3-308 9.13 550 819.87 116.93 J-5020 7.36 256 541.56 123.73
J3-861 9.13 423 692.92 116.96 J1-78 7.29 19 304.71 123.8
J1-852 7.29 48 318.56 117.23 J3-283 9.13 408 694 123.92
J1-733 6.05 175 445.99 117.42 J2-263 6.05 160 446.08 123.96
J1-854 7.29 46 317.23 117.52 J2-241 6.05 160 446.23 124.02
J2-837 6.05 175 446.51 117.65 JF-102 11.45 238 524.64 124.2
J1-39 7.29 49 320.6 117.68 J1-165 0 25 311.8 124.27
J2-249 6.05 175 446.76 117.75 J2-255 6.05 159 446.21 124.45
J1-49 7.29 43 314.8 117.77 J3-867 9.13 405 693.12 124.84
J1-1015 7.29 40 311.8 117.77 J2-258 6.05 158 446.15 124.86
J1-51 7.29 43 314.84 117.79 J3-101 11.45 235 524.86 125.6
J3-788 9.13 419 690.94 117.83 J2-240 6.05 155 446.23 126.19
J2-165 6.05 174 445.98 117.85 J1-443 7.29 20 311.8 126.44
J1-13 7.29 35 307.11 117.91 J3-863 9.13 400 691.85 126.46
J1-848 7.29 45 317.16 117.93 J2-245 6.05 155 446.93 126.49
J1-440 7.29 35 307.16 117.93 J2-260 6.05 154 446.13 126.58
J1-54 7.29 45 317.16 117.93 J2-256 6.05 154 446.16 126.59
J1-59 7.29 39 311.53 118.09 J3-859 9.13 400 692.34 126.67
J1-1014 7.29 40 312.54 118.09 J4-440 11.45 232 524.56 126.77
J1-850 7.29 46 318.56 118.1 J2-257 6.05 153 446.15 127.02
J1-1013 7.29 40 312.58 118.11 J3-815 9.13 400 693.77 127.29
J1-1012 7.29 40 312.58 118.11 J4-501 7.36 250 544.21 127.48
J1-1011 7.29 40 312.74 118.18 J-5061 11.45 230 524.49 127.6
J1-50 7.29 42 314.81 118.21 J-5009 11.45 230 524.5 127.61
J1-44 7.29 40 313.01 118.29 JF-101 11.45 230 524.6 127.65
J1-58 7.29 38 311.73 118.61 J2-244 6.05 152 446.94 127.8
J1-172 0 110 384.02 118.73 JF-100 0 228 524.6 128.52
J1-5103 7.29 110 384.47 118.93 J2-266 6.05 149 446.03 128.7
J1-442 7.29 39 313.55 118.96 J2-218 6.05 150 447.26 128.8
J4-432 11.45 227 524.5 128.9
J2-243 6.05 146 447.32 130.56
J3-868 9.13 390 693.11 131.34
J-5016 7.36 238 541.55 131.53
J-5011 9.13 512 816.08 131.76
J-5060 11.45 220 524.5 131.94
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J2-836 6.05 140 446.17 132.66
J2-259 6.05 137 446.13 133.95
J2-215 6.05 135 448.13 135.68
J2-213 6.05 130 447.6 137.62
J2-262 6.05 128 446.08 137.82
J2-265 6.05 127 446 138.22
J3-405 9.13 499 818.52 138.45
J-5033 9.13 500 821.36 139.24
J2-267 6.05 124 445.98 139.52
J-5050 11.45 200 524.49 140.6
J-5051 11.45 200 524.49 140.6
J-5052 11.45 200 524.49 140.6
J-5059 11.45 200 524.49 140.6
J-5058 11.45 200 524.49 140.6
J-5049 11.45 200 524.49 140.6
J-5057 11.45 200 524.49 140.6
J-5056 11.45 200 524.49 140.6
J-5055 11.45 200 524.49 140.6
J-5048 11.45 200 524.49 140.6
J-5054 11.45 200 524.5 140.61
J-5047 11.45 200 524.51 140.61
J-5042 9.13 495 821.36 141.41
J1-812 7.29 54 383.76 142.89
J2-217 6.05 122 453.99 143.85
J-5017 7.36 209 541.55 144.09
J2-271 0 110 443.31 144.42
J2-216 6.05 121 454.68 144.58
J1-686 7.29 50 385 145.15
J1-808 7.29 50 385.33 145.3
J2-270 6.05 110 445.96 145.57
J-526 6.05 110 445.96 145.57
J-525 6.05 110 446.07 145.62
J1-810 7.29 48 385.33 146.17
J-5035 9.13 484 821.35 146.17
J1-1019 7.29 46 384.95 146.87
J1-1020 7.29 46 384.98 146.88
J1-87 7.29 45 384.26 147
J1-851 7.29 46 385.33 147.03
J1-1022 7.29 46 385.33 147.03
J1-64 7.29 46 385.33 147.03
J1-688 7.29 45 385 147.32
J1-806 7.29 44 384.92 147.72
J1-1021 7.29 44 385.33 147.9
J1-1016 7.29 44 387.34 148.77
J3-404 9.13 470 818.52 151.02
J1-60 7.29 35 385.33 151.8
J2-269 6.05 90 445.96 154.24
J-5018 7.36 185 541.54 154.49
J1-700 0 20 384.02 157.73
J-528 12.96 454 824.44 160.51
J1-815 7.29 0 383.81 166.3
J1-816 7.29 0 384.06 166.41
J1-900 7.29 0 384.23 166.49
J1-401 7.29 0 384.46 166.59
J2-261 6.05 50 446.13 171.64
J-5053 11.45 110 524.49 179.6
J-5096 7.36 110 535.06 184.18
J-5093 7.36 110 544.22 188.15
J-5092 7.36 110 544.27 188.17
J-524 9.13 110 741.83 273.77
J-515 9.13 110 742.99 274.28
J-5025 9.13 110 821.41 308.25
J-5045 9.13 110 824.62 309.64
J-854 407.2 110 825.33 309.95
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ID
J1-107 2,003.52 J1-108 -134.09 -139.47 730.28 729.28 J1-108 20.07 730.30 730.28
J1-160 2,003.52 J1-160 -18.69 171.87 812.30 808.39 J1-160 20.08 812.32 812.30
J1-146 2,003.52 J1-146 -50.96 63.39 949.12 947.08 J1-146 20.09 949.12 949.12
J1-85 2,003.52 J1-85 -135 -159.57 1,014.12 1,013.24 J1-85 20.1 1,014.12 1,014.12
J1-145 2,003.52 J1-145 -8.13 191.24 1,015.63 1,010.69 J1-145 20.1 1,015.64 1,015.63
J1-123 2,003.52 J1-123 -43.31 101.05 1,177.18 1,175.26 J1-123 20.12 1,177.15 1,177.15
J1-794 2,003.52 J1-794 7.63 232.6 1,252.84 1,243.47 J1-794 20.12 1,252.86 1,252.84
J1-84 2,003.52 J1-85 -60.42 12.55 1,266.49 1,554.04 J1-85 -8.01 1,266.48 1,266.48
J1-159 2,003.52 J1-159 12.98 248.95 1,385.07 1,370.83 J1-159 20.14 1,385.12 1,385.07
J1-70 2,003.52 J1-70 -84.97 -176.11 1,421.34 1,420.42 J1-70 20.14 1,421.34 1,421.34
J1-149 2,012.73 J1-149 5.44 210.56 1,426.99 1,420.35 J1-149 20.14 1,426.99 1,426.99
J1-122 2,003.52 J1-123 -4.77 190 1,513.18 2,067.96 J1-123 -8.39 1,513.16 1,513.16
J1-22 2,003.52 J1-22 -27.06 -13.45 1,552.53 1,550.86 J1-22 20.15 1,552.53 1,552.53
J1-158 2,012.73 J1-158 15.69 255.21 1,562.42 1,544.47 J1-158 20.15 1,562.44 1,562.42
J1-81 2,003.52 J1-81 -39.09 -50.21 1,583.01 1,581.80 J1-81 20.16 1,583.06 1,583.01
J1-793 2,003.52 J1-793 14.27 239.92 1,631.40 1,619.89 J1-793 20.16 1,631.41 1,631.40
J1-443 2,003.52 J1-443 -40.11 -72.58 1,643.55 1,642.51 J1-443 20.16 1,643.60 1,643.55
J1-23 2,003.52 J1-23 -13.15 20.64 1,654.37 1,652.48 J1-23 20.16 1,654.37 1,654.37
J1-157 2,003.52 J1-157 17.67 260.77 1,708.55 1,685.66 J1-157 20.17 1,708.56 1,708.55
J1-109 2,003.52 J1-109 2.53 150.83 1,754.42 1,751.87 J1-109 20.17 1,754.52 1,754.42
J1-164 2,003.52 J1-159 18.21 261.03 1,775.64 1,983.72 J1-159 18.38 1,775.65 1,775.64
J1-57 2,003.52 J1-57 -5.32 36.73 1,794.63 1,793.07 J1-57 20.18 1,794.63 1,794.63
J1-89 2,003.52 J1-89 -1.88 51.66 1,804.23 1,802.53 J1-89 20.18 1,804.25 1,804.23
J1-152 2,012.73 J1-152 17.66 250.77 1,815.66 1,799.85 J2-206 20.17 1,980.19 1,815.66
J1-163 2,003.52 J1-163 18.06 251.67 1,835.51 1,819.16 J2-206 20.15 1,973.13 1,835.51
J1-83 2,003.52 J1-83 8.45 131.5 1,856.73 1,854.32 J1-83 20.19 1,856.77 1,856.73
J1-82 2,003.52 J1-85 11.81 179.26 1,867.74 2,286.67 J1-85 -6.64 1,867.78 1,867.74
J1-151 2,003.52 J1-151 18.75 251.27 1,898.71 1,882.55 J2-206 20.08 1,970.56 1,898.71
J1-56 2,003.52 J1-57 8.45 68.5 1,900.06 1,914.14 J1-57 18.46 1,900.05 1,900.05
J1-26 2,003.52 J1-26 12.7 80.31 1,908.88 1,906.32 J1-26 20.19 1,908.85 1,908.85
J1-1013 2,003.52 J1-1013 12.96 69.9 1,946.85 1,945.26 J1-1013 20.19 1,946.85 1,946.85
J1-162 2,003.52 J2-206 19.96 435.06 1,973.74 2,285.04 J1-163 17.27 2,027.76 1,973.74
J1-119 2,003.52 J1-123 19.01 244.88 1,974.09 3,001.24 J1-123 -15.67 1,974.09 1,974.09
J1-148 2,003.52 J2-206 19.96 435.06 1,975.34 2,547.46 J2-206 19.34 1,975.34 1,975.34
J1-161 2,003.52 J2-206 19.96 435.07 1,975.84 5,049.05 J1-163 6.42 3,264.48 1,975.84
J1-147 2,003.52 J2-206 19.96 435.07 1,976.43 4,884.80 J1-159 11.79 3,219.58 1,976.43
J1-150 2,003.52 J2-206 19.96 435.07 1,977.14 4,573.04 J1-159 15.2 3,456.32 1,977.14
J1-153 2,003.52 J2-206 19.96 435.07 1,978.73 4,089.60 J2-206 17.11 1,978.73 1,978.73
J1-138 2,003.52 J2-206 21.2 437.93 6,346.97 2,129.40 J1-138 20.21 2,131.76 2,131.76
J1-49 2,003.52 J2-206 21.2 437.94 6,535.82 2,292.20 J1-57 17.63 2,266.39 2,266.39
J1-120 2,003.52 J2-228 20.72 438.82 3,508.99 3,218.86 J1-123 0.2 2,355.21 2,355.21
J1-1015 2,003.52 J2-206 21.2 437.94 6,535.83 2,451.04 J1-1015 20.24 2,453.52 2,453.52
J1-41 2,003.52 J2-206 21.2 437.94 6,535.83 2,465.71 J1-41 20.25 2,468.08 2,468.08
J1-78 2,003.52 J2-206 21.2 437.94 6,200.29 2,477.77 J1-78 20.25 2,480.90 2,480.90
J1-118 2,003.52 J2-228 20.77 438.94 3,768.72 4,735.67 J1-123 -26.38 2,507.95 2,507.95
J1-1012 2,003.52 J2-206 21.2 437.94 6,535.83 2,505.85 J1-1013 20.25 2,508.42 2,508.42
J1-1014 2,003.52 J2-206 21.2 437.94 6,535.83 2,537.44 J1-1014 20.25 2,540.08 2,540.08
J1-1011 2,003.52 J2-206 21.2 437.94 6,535.83 2,565.40 J1-1011 20.26 2,568.08 2,568.08
J1-110 2,003.52 J2-228 20.99 439.45 4,652.57 2,581.93 J1-110 20.26 2,589.48 2,589.48
J1-44 2,003.52 J2-206 21.2 437.94 6,535.83 2,604.48 J1-44 20.26 2,607.23 2,607.23
J1-116 2,003.52 J2-228 20.79 438.98 3,850.19 5,001.55 J1-123 -25.98 2,611.68 2,611.68
J1-121 2,003.52 J2-228 20.69 438.74 3,397.01 4,513.01 J1-123 -13.93 2,644.79 2,644.79
J1-40 2,003.52 J2-206 21.2 437.94 6,535.83 2,671.78 J1-40 20.27 2,674.64 2,674.64
J1-42 2,003.52 J2-206 21.2 437.94 6,535.83 2,697.66 J1-40 20.27 2,700.58 2,700.58
J1-27 2,003.52 J2-206 21.21 437.95 6,493.46 2,700.60 J1-27 20.27 2,705.65 2,705.65
J1-442 2,003.52 J2-206 21.2 437.94 6,535.83 2,703.05 J1-442 20.27 2,705.98 2,705.98
J1-48 2,003.52 J2-206 21.2 437.94 6,535.83 2,758.49 J1-48 20.28 2,761.54 2,761.54
J1-737 2,036.34 J2-228 20.45 438.19 2,799.98 4,801.45 J1-123 4.11 3,727.71 2,799.98
J1-47 2,003.52 J2-206 21.2 437.94 6,535.83 2,799.63 J1-47 20.28 2,802.78 2,802.78
J1-50 2,003.52 J2-206 21.2 437.94 6,535.82 2,878.64 J1-57 17.25 2,841.02 2,841.02
J1-111 2,003.52 J2-228 20.99 439.45 4,652.84 2,856.08 J1-111 20.29 2,865.20 2,865.20
J1-124 2,003.52 J2-228 20.56 438.44 2,950.59 5,371.11 J1-123 -8.24 3,694.89 2,950.59

Critical 
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Critical 
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Critical 
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Node 1 
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Node 1 
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J1-14 2,003.52 J2-206 21.21 437.95 6,507.03 2,952.59 J1-14 20.29 2,958.45 2,958.45
J1-736 2,003.52 J2-228 20.84 439.09 4,067.29 3,807.49 J1-123 9.93 3,021.08 3,021.08
J1-11 2,003.52 J2-206 21.21 437.95 6,507.57 3,028.49 J1-11 20.3 3,034.76 3,034.76
J1-79 2,003.52 J2-206 21.2 437.94 6,215.57 3,058.24 J1-79 20.31 3,062.97 3,062.97
J1-58 2,003.52 J2-206 21.2 437.94 6,535.83 3,067.87 J1-58 20.31 3,071.62 3,071.62
J1-13 2,003.52 J2-206 21.21 437.95 6,507.53 3,069.93 J1-13 20.31 3,073.92 3,073.92
J1-12 2,003.52 J2-206 21.21 437.95 6,507.68 3,166.42 J1-12 20.32 3,170.73 3,170.73
J1-19 2,003.52 J2-206 21.21 437.95 6,414.97 3,238.66 J1-19 20.32 3,244.85 3,244.85
J1-5 2,003.52 J2-206 21.21 437.95 6,507.67 3,254.61 J1-5 20.33 3,259.19 3,259.19
J1-848 2,003.52 J2-206 21.2 437.94 6,535.82 3,344.06 J1-848 20.33 3,349.26 3,349.26
J1-112 2,003.52 J2-228 20.99 439.45 4,656.64 3,545.83 J1-111 15.36 3,372.85 3,372.85
J1-21 2,003.52 J2-206 21.21 437.95 6,499.86 3,408.19 J1-22 20.34 3,413.37 3,413.37
J1-77 2,003.52 J2-206 21.2 437.94 6,200.29 3,472.79 J1-77 20.35 3,479.65 3,479.65
J1-125 2,036.34 J2-228 20.75 438.89 3,489.93 6,339.64 J1-123 -18.72 4,200.12 3,489.93
J1-35 2,003.52 J2-206 21.21 437.95 6,496.44 3,517.55 J1-35 20.35 3,523.11 3,523.11
J1-31 2,003.52 J2-206 21.21 437.95 6,493.71 3,626.93 J1-31 20.36 3,632.92 3,632.92
J1-28 2,003.52 J2-206 21.21 437.95 6,493.46 3,653.41 J1-27 19.93 3,652.32 3,652.32
J1-71 2,003.52 J2-228 20.99 439.45 4,741.35 5,680.17 J1-85 -36.63 3,662.07 3,662.07
J1-34 2,003.52 J2-206 21.21 437.95 6,493.98 3,680.84 J1-34 20.37 3,686.99 3,686.99
J1-80 2,003.52 J2-206 21.21 437.94 6,252.46 4,475.26 J1-5108 -5.62 3,693.74 3,693.74
J1-29 2,003.52 J2-206 21.21 437.95 6,493.52 3,697.90 J1-29 20.37 3,704.16 3,704.16
J1-440 2,003.52 J2-206 21.21 437.95 6,507.82 3,701.19 J1-440 20.37 3,706.99 3,706.99
J1-117 2,003.52 J2-228 20.87 439.16 4,123.80 6,093.93 J1-123 -17.65 3,722.04 3,722.04
J1-24 2,003.52 J2-206 21.21 437.95 6,492.68 3,724.13 J1-23 20.37 3,730.43 3,730.43
J1-30 2,003.52 J2-206 21.21 437.95 6,493.48 3,731.00 J1-30 20.37 3,737.37 3,737.37
J1-9 2,003.52 J2-206 21.21 437.95 6,507.24 3,799.64 J1-9 20.38 3,806.81 3,806.81
J1-400 2,003.52 J2-206 21.21 437.95 6,757.41 3,859.42 J1-400 20.39 3,872.95 3,872.95
J1-25 2,003.52 J2-206 21.21 437.95 6,492.54 3,970.92 J1-23 20.16 3,974.29 3,974.29
J1-51 2,003.52 J2-206 21.2 437.94 6,535.82 4,151.39 J1-57 17.81 4,102.62 4,102.62
J1-126 2,036.34 J2-228 20.9 439.24 4,104.45 7,215.61 J1-123 -27.7 4,544.67 4,104.45
J1-128 2,003.52 J2-228 20.92 439.28 4,137.88 7,252.59 J1-123 -28.2 4,501.41 4,137.88
J1-10 2,003.52 J2-206 21.21 437.95 6,505.71 4,173.75 J1-10 20.42 4,182.60 4,182.60
J1-131 2,003.52 J2-228 20.93 439.31 4,200.13 7,082.93 J1-123 -22.51 4,539.12 4,200.13
J1-127 2,036.34 J2-228 20.93 439.31 4,223.15 7,065.24 J1-123 -21.47 4,573.44 4,223.15
J1-18 2,003.52 J2-206 21.21 437.95 6,414.97 4,274.40 J1-19 19.13 4,255.67 4,255.67
J1-136 2,003.52 J2-228 20.95 439.35 4,299.29 7,260.65 J1-123 -27.39 4,442.53 4,299.29
J1-135 2,003.52 J2-228 20.95 439.35 4,299.48 7,262.70 J1-123 -27.45 4,441.71 4,299.48
J1-444 2,036.34 J2-228 20.97 439.4 4,367.91 5,041.66 J1-123 17.53 4,706.76 4,367.91
J1-115 2,003.52 J2-228 20.91 439.26 4,383.82 3,798.62 J2-228 20.2 4,384.08 4,383.82
J1-76 2,003.52 J2-206 21.2 437.93 6,185.51 5,110.85 J1-5105 -0.12 4,389.49 4,389.49
J1-130 2,003.52 J2-228 20.97 439.39 4,411.72 7,266.35 J1-123 -25.4 4,472.68 4,411.72
J1-129 2,003.52 J2-228 20.97 439.39 4,416.00 7,506.29 J1-123 -30.93 4,467.16 4,416.00
J1-132 2,003.52 J2-228 20.98 439.41 4,426.12 6,825.81 J1-123 -13.16 4,608.57 4,426.12
J1-75 2,003.52 J2-228 21.19 439.91 5,003.42 5,463.48 J1-5104 -9.79 4,442.77 4,442.77
J1-134 2,003.52 J2-228 21 439.46 4,524.74 7,353.55 J1-123 -22.52 4,651.98 4,524.74
J1-133 2,003.52 J2-228 21 439.47 4,526.51 7,397.06 J1-123 -23.47 4,650.91 4,526.51
J1-137 2,003.52 J2-228 21.01 439.48 4,548.82 5,535.11 J1-123 11.35 4,678.13 4,548.82
J1-101 2,003.52 J2-228 20.98 439.43 4,576.08 6,130.85 J1-123 1.88 4,658.89 4,576.08
J1-99 2,003.52 J2-228 21 439.47 4,586.33 7,700.19 J1-123 -28.62 4,690.96 4,586.33
J1-100 2,003.52 J2-228 21 439.46 4,608.37 7,624.39 J1-123 -26.06 4,723.97 4,608.37
J1-98 2,003.52 J2-228 21.02 439.52 4,611.23 7,928.40 J1-123 -32.94 4,723.48 4,611.23
J1-114 2,003.52 J2-228 20.98 439.42 4,631.45 6,760.19 J1-123 -6.75 4,771.49 4,631.45
J1-447 2,003.52 J2-228 20.98 439.42 4,635.16 6,753.72 J1-123 -6.42 4,781.91 4,635.16
J1-104 2,003.52 J2-228 20.99 439.44 4,638.88 6,859.28 J1-123 -8.65 4,779.83 4,638.88
J1-143 2,003.52 J2-228 21.04 439.56 4,639.46 7,993.64 J1-123 -33.24 4,757.42 4,639.46
J1-105 2,003.52 J2-228 20.99 439.43 4,639.84 6,130.58 J1-123 4.39 4,788.13 4,639.84
J1-103 2,003.52 J2-228 20.99 439.44 4,640.44 7,271.32 J1-123 -17.11 4,776.47 4,640.44
J1-102 2,003.52 J2-228 20.99 439.45 4,644.07 7,387.75 J1-123 -19.44 4,780.37 4,644.07
J1-142 2,003.52 J2-228 21.04 439.57 4,647.79 8,003.86 J1-123 -33.1 4,767.21 4,647.79
J1-445 2,003.52 J2-228 20.99 439.45 4,655.38 7,737.98 J1-123 -26.66 4,791.92 4,655.38
J1-97 2,003.52 J2-228 21.03 439.52 4,655.77 6,850.35 J1-123 -8.53 4,781.29 4,655.77
J1-96 2,003.52 J2-228 21.04 439.55 4,678.31 6,402.82 J1-123 0.07 4,808.17 4,678.31
J1-446 2,003.52 J2-228 21.02 439.5 4,681.18 6,619.47 J1-123 -3.26 4,809.79 4,681.18
J1-113 2,003.52 J2-228 20.99 439.45 4,684.19 7,385.61 J1-123 -18.47 4,824.23 4,684.19
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J1-94 2,003.52 J2-228 21.03 439.53 4,689.43 6,056.14 J1-123 6.15 4,819.86 4,689.43
J1-86 2,003.52 J2-228 20.99 439.45 4,695.68 7,287.41 J1-123 -16.19 4,837.15 4,695.68
J1-88 2,003.52 J2-228 20.99 439.45 4,695.68 6,958.73 J1-123 -9.66 4,837.15 4,695.68
J1-69 2,003.52 J2-228 20.99 439.45 4,726.01 7,481.92 J1-85 -21.95 5,625.48 4,726.01
J1-91 2,003.52 J2-228 21.04 439.56 4,731.28 5,740.81 J1-123 11.82 4,867.49 4,731.28
J1-92 2,003.52 J2-228 21.04 439.56 4,732.37 6,276.48 J1-123 3.71 4,870.74 4,732.37
J1-95 2,003.52 J2-228 21.05 439.57 4,736.49 6,284.11 J1-123 3.65 4,875.55 4,736.49
J1-72 2,003.52 J2-228 20.99 439.45 4,741.35 7,802.75 J1-85 -36.42 5,471.43 4,741.35
J1-90 2,003.52 J2-228 21.06 439.6 4,783.75 4,677.16 J2-228 20.03 4,783.75 4,783.75
J1-93 2,003.52 J2-228 21.08 439.66 4,850.98 5,726.51 J1-123 14.27 5,011.43 4,850.98
J1-17 2,003.52 J2-206 21.21 437.95 6,486.31 4,880.30 J1-27 19.36 4,864.73 4,864.73
J1-54 2,003.52 J2-206 21.2 437.94 6,535.82 5,136.88 J1-854 20.08 5,139.17 5,139.17
J1-4 2,003.52 J2-206 21.21 437.95 6,507.67 5,375.28 J1-791 19.63 5,365.96 5,365.96
J1-139 2,003.52 J2-206 21.2 437.93 6,346.97 8,741.95 J1-123 -31.3 5,378.85 5,378.85
J1-140 2,003.52 J2-206 21.2 437.93 6,358.45 9,067.67 J1-123 -37.21 5,400.09 5,400.09
J1-141 2,003.52 J2-206 21.2 437.93 6,359.31 9,095.23 J1-123 -37.71 5,401.39 5,401.39
J1-87 2,003.52 J2-206 21.21 437.95 6,760.63 10,921.54 J1-527 -43.58 5,533.35 5,533.35
J1-16 2,003.52 J2-206 21.21 437.95 6,495.85 4,977.87 J2-228 20.22 5,534.22 5,534.22
J1-15 2,003.52 J2-206 21.21 437.95 6,499.73 4,690.36 J2-228 20.35 5,541.30 5,541.30
J1-795 2,003.52 J2-206 21.21 437.95 6,503.82 4,728.67 J2-228 20.34 5,549.89 5,549.89
J1-20 2,003.52 J2-206 21.21 437.95 6,504.04 5,089.52 J2-228 20.18 5,550.52 5,550.52
J1-2 2,003.52 J2-206 21.21 437.95 6,504.86 5,125.58 J2-228 20.16 5,552.96 5,552.96
J1-1 2,003.52 J2-206 21.21 437.95 6,504.86 4,990.58 J2-228 20.22 5,552.96 5,552.96
J1-3 2,003.52 J2-206 21.21 437.95 6,505.23 5,205.24 J2-228 20.13 5,554.06 5,554.06
J1-791 2,003.52 J2-206 21.21 437.95 6,505.54 5,217.42 J2-228 20.12 5,554.98 5,554.98
J1-6 2,003.52 J2-206 21.21 437.95 6,507.95 4,512.06 J2-228 20.43 5,562.31 5,562.31
J1-7 2,003.52 J2-206 21.21 437.95 6,508.58 4,854.56 J2-228 20.29 5,564.23 5,564.23
J1-806 2,003.52 J2-206 21.21 437.95 6,743.65 11,378.90 J1-527 -47.4 5,589.71 5,589.71
J1-688 2,003.52 J2-206 21.21 437.95 6,738.88 9,658.43 J1-527 -27.36 5,606.30 5,606.30
J1-686 2,003.52 J2-206 21.21 437.95 6,738.88 9,833.22 J1-527 -29.74 5,606.30 5,606.30
J1-64 2,003.52 J2-206 21.21 437.95 6,717.42 11,161.34 J1-527 -45.15 5,675.05 5,675.05
J1-60 2,003.52 J2-206 21.21 437.95 6,679.79 9,827.97 J1-527 -27.76 5,788.28 5,788.28
J1-847 2,003.52 J2-206 21.2 437.94 6,535.82 7,941.86 J1-123 -6.27 5,824.82 5,824.82
J1-63 2,003.52 J2-206 21.2 437.94 6,535.82 9,741.40 J1-123 -38.21 5,824.82 5,824.82
J1-441 2,003.52 J2-206 21.2 437.94 6,535.82 9,725.10 J1-123 -37.9 5,824.82 5,824.82
J1-59 2,003.52 J2-206 21.2 437.94 6,535.82 6,102.52 J1-123 17.72 5,824.82 5,824.82
J1-39 2,003.52 J2-206 21.21 437.96 6,544.28 7,554.58 J1-123 0.92 5,981.24 5,981.24
J1-806 2,003.52 J1-157 36.95 305.28 0.00 12,401.32 J1-123 -30.42 8,029.19 8,029.19
J1-87 2,003.52 J1-157 36.95 305.28 0.00 12,016.46 J1-123 -22.6 8,118.58 8,118.58
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ID
J2-659 2,003.36 J2-659 -77.37 157.45 705.45 703.89 J2-659 20.07 705.45 705.45
J2-670 2,003.36 J2-670 -56.43 175.77 992.09 990.32 J2-670 20.1 992.09 992.09
J-5095 2,003.36 J-5095 -74.08 119.04 995.45 994.00 J-5095 20.1 995.45 995.45
J2-230 2,003.36 J2-555 -4.39 359.87 1,034.15 2,008.13 J2-555 -4.55 1,034.18 1,034.15
J2-231 2,003.36 J2-231 -19.83 219.23 1,501.49 1,499.16 J2-555 10.28 1,034.18 1,034.18
J2-669 2,003.36 J2-669 -15.88 301.35 1,039.24 1,035.69 J2-669 20.1 1,039.24 1,039.24
J2-838 2,003.36 J2-555 -3.54 361.84 1,050.42 2,239.66 J2-555 -11.57 1,050.41 1,050.41
J2-671 2,003.36 J2-671 -54.73 167.68 1,063.72 1,061.98 J2-671 20.11 1,063.72 1,063.72
J2-660 2,003.36 J2-660 -47.38 190.66 1,073.13 1,071.21 J2-660 20.11 1,073.13 1,073.13
J2-839 2,003.36 J2-555 -1.4 366.78 1,092.39 2,476.61 J2-555 -17.26 1,092.35 1,092.35
J2-658 2,003.36 J2-659 -11.87 308.61 1,094.58 2,218.36 J2-659 -21.38 1,094.58 1,094.58
J2-662 2,003.36 J2-662 -43.18 200.35 1,098.32 1,096.31 J2-659 19.95 1,094.58 1,094.58
J2-661 2,003.36 J2-659 -11.87 308.61 1,094.58 1,760.77 J2-659 -2.55 1,094.58 1,094.58
J2-840 2,003.36 J2-555 -1.18 367.29 1,097.54 2,653.06 J2-555 -23.58 1,097.50 1,097.50
J2-204 2,003.36 J2-206 17.78 430.03 1,112.24 4,441.21 J2-206 7.09 1,112.24 1,112.24
J2-270 2,003.36 J2-270 -217.72 -392.47 1,116.65 1,116.00 J2-270 20.11 1,116.61 1,116.61
J2-702 2,003.36 J2-670 -27.01 243.67 1,175.33 1,528.03 J2-670 1.52 1,175.33 1,175.33
J2-656 2,003.36 J2-671 -30.23 224.24 1,214.51 1,453.82 J2-670 5.74 1,175.33 1,175.33
J2-234 2,003.36 J2-555 3.28 377.57 1,200.65 2,521.06 J2-555 -11.77 1,200.64 1,200.64
J2-268 2,003.36 J2-268 -107.44 -47.95 1,212.55 1,211.46 J2-268 20.12 1,212.50 1,212.50
J2-252 2,003.36 J2-252 -73.59 85.16 1,212.81 1,211.36 J2-252 20.12 1,212.78 1,212.78
J2-235 2,003.36 J2-555 3.86 378.91 1,215.85 2,460.95 J2-555 -9.02 1,215.84 1,215.84
J2-233 2,003.36 J2-555 3.86 378.91 1,215.85 2,784.98 J2-555 -19.56 1,215.84 1,215.84
J2-232 2,003.36 J2-555 4.14 379.56 1,223.52 2,894.91 J2-555 -22.85 1,223.52 1,223.52
J2-657 2,003.36 J2-670 -19.22 261.65 1,243.17 1,623.97 J2-670 1.1 1,243.17 1,243.17
J2-236 2,003.36 J2-555 5.56 382.82 1,263.44 3,187.13 J2-555 -30.28 1,263.43 1,263.43
J2-238 2,003.36 J2-238 -7.27 203.21 1,697.67 1,695.49 J2-555 12.97 1,287.87 1,287.87
J2-237 2,003.36 J2-555 6.36 384.68 1,287.88 2,752.81 J2-555 -14 1,287.87 1,287.87
J2-269 2,003.36 J2-270 -133.75 -198.67 1,289.80 1,337.81 J2-270 11.47 1,289.78 1,289.78
J2-241 2,003.36 J2-555 6.47 384.93 1,291.23 3,345.90 J2-555 -33.86 1,291.23 1,291.23
J2-239 2,003.36 J2-555 6.51 385.03 1,292.69 3,521.19 J2-555 -40.32 1,292.69 1,292.69
J2-240 2,003.36 J2-555 6.65 385.34 1,296.83 3,420.99 J2-555 -36.17 1,296.83 1,296.83
J2-837 2,003.36 J2-555 6.78 385.66 1,300.76 4,058.23 J2-555 -61.16 1,300.76 1,300.76
J2-263 2,003.36 J2-555 6.77 385.64 1,301.00 2,306.56 J2-555 -0.64 1,301.00 1,301.00
J2-264 2,003.36 J2-264 4.08 200.41 1,831.27 1,829.09 J2-555 10.59 1,301.00 1,301.00
J2-266 2,003.36 J2-266 -0.06 148.86 1,824.36 1,822.56 J2-555 10.76 1,302.41 1,302.41
J2-262 2,003.36 J2-555 6.87 385.86 1,304.20 2,546.42 J2-555 -7.03 1,304.19 1,304.19
J2-257 2,003.36 J2-555 7.08 386.35 1,311.02 2,881.93 J2-555 -16.7 1,311.02 1,311.02
J2-260 2,003.36 J2-260 -34.78 73.74 1,594.19 1,592.77 J2-555 15.43 1,311.75 1,311.75
J2-259 2,003.36 J2-555 7.11 386.4 1,311.75 1,973.20 J2-555 7.78 1,311.75 1,311.75
J2-258 2,003.36 J2-555 7.11 386.4 1,311.75 2,828.80 J2-555 -15 1,311.75 1,311.75
J2-261 2,003.36 J2-555 7.11 386.4 1,311.75 2,050.00 J2-260 4.67 1,903.64 1,311.75
J2-256 2,003.36 J2-555 7.11 386.41 1,311.92 2,949.79 J2-555 -18.8 1,311.91 1,311.91
J2-255 2,003.36 J2-555 7.19 386.6 1,314.65 3,138.01 J2-555 -24.82 1,314.65 1,314.65
J2-225 2,003.36 J2-555 8.91 390.57 1,374.72 4,220.48 J2-555 -60.17 1,374.72 1,374.72
J2-226 2,003.36 J2-555 9.22 391.28 1,383.63 3,108.18 J2-555 -19.35 1,383.63 1,383.63
J2-267 2,003.36 J2-268 -60.17 61.13 1,391.82 1,665.33 J2-268 -12.76 1,391.79 1,391.79
J2-248 2,003.36 J2-555 9.57 392.09 1,400.07 4,068.09 J2-555 -51.81 1,400.07 1,400.07
J2-254 2,003.36 J2-555 9.77 392.55 1,406.15 2,072.41 J2-555 8.36 1,406.14 1,406.14
J2-221 2,003.36 J2-555 10.41 394.02 1,428.40 3,096.32 J2-555 -16.36 1,428.40 1,428.40
J2-222 2,003.36 J2-555 10.41 394.02 1,428.40 2,177.63 J2-555 6.86 1,428.40 1,428.40
J2-223 2,003.36 J2-555 10.87 395.1 1,450.11 4,288.92 J2-555 -55.15 1,450.11 1,450.11
J2-224 2,003.36 J2-555 10.87 395.1 1,450.11 2,512.61 J2-555 -0.07 1,450.11 1,450.11
J3-973 2,003.36 J3-973 -12.19 236.87 1,535.73 1,533.08 J3-855 20.06 13,259.03 1,535.73
J2-265 2,003.36 J2-268 -31.12 128.19 1,547.94 1,839.76 J2-268 -11.45 1,547.93 1,547.93
J2-220 2,003.36 J2-555 13.47 401.08 1,568.88 4,643.04 J2-555 -57.45 1,568.89 1,568.88
J2-249 2,003.36 J2-555 13.53 401.24 1,572.07 3,271.53 J2-555 -14.13 1,572.08 1,572.07
J2-247 2,003.36 J2-555 13.59 401.37 1,575.52 3,735.39 J2-555 -27.07 1,575.55 1,575.52
J2-246 2,003.36 J2-555 13.76 401.75 1,583.82 3,675.52 J2-555 -24.81 1,583.86 1,583.82
J2-663 2,003.36 J2-669 14.58 371.66 1,611.42 3,574.83 J2-669 -26.44 1,611.42 1,611.42
J2-219 2,003.36 J2-555 14.67 403.86 1,624.97 3,932.07 J2-555 -29 1,624.86 1,624.86
J2-212 2,003.36 J2-212 -13.29 202.34 1,626.00 1,623.84 J2-212 20.16 1,626.01 1,626.00
J3-971 2,003.36 J3-973 -3.84 256.13 1,627.16 1,700.71 J3-973 13.67 1,627.16 1,627.16
J2-250 2,003.36 J2-555 14.69 403.91 1,634.19 2,709.14 J2-555 1.57 1,634.30 1,634.19
J2-251 2,003.36 J2-252 -8.03 236.46 1,636.28 1,840.55 J2-252 5.02 1,636.29 1,636.28
J2-245 2,003.36 J2-555 14.94 404.48 1,647.90 3,818.45 J2-555 -25.42 1,648.03 1,647.90
J2-253 2,003.36 J2-555 15.1 404.85 1,657.25 3,306.91 J2-555 -11.38 1,657.39 1,657.25
J2-244 2,003.36 J2-555 15.12 404.9 1,658.42 3,891.79 J2-555 -26.96 1,658.56 1,658.42
J2-207 2,003.36 J2-206 19.57 434.16 1,686.80 5,181.54 J2-206 12.68 1,686.80 1,686.80

Critical 
Node 2 ID

Critical 
Node 2 

Adjusted 
Available Flow Design Flow (gpm)

Adjusted Fire-
Flow (gpm)

Available Flow 
at Hydrant 

Total Demand 
(gpm)

Critical 
Node 1 ID

Critical 
Node 1 

Critical 
Node 1 
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J3-970 2,003.36 J3-973 4.84 276.17 1,702.53 1,960.15 J3-973 7.2 1,702.52 1,702.52
J2-554 2,003.36 J2-206 19.65 434.34 1,734.80 9,533.78 J2-206 -1.68 1,734.80 1,734.80
J2-203 2,003.36 J2-206 19.67 434.4 1,744.95 12,637.56 J2-206 -11.3 1,744.95 1,744.95
J2-243 2,003.36 J2-555 17 409.24 1,776.88 4,625.20 J2-555 -41.96 1,776.88 1,776.88
J2-197 2,003.36 J2-206 19.78 434.65 1,825.11 14,243.39 J2-206 -15.78 1,825.11 1,825.11
J2-218 2,003.36 J2-555 17.77 411.01 1,828.85 5,475.92 J2-555 -65.02 1,829.00 1,828.85
J2-551 2,003.36 J2-206 19.81 434.73 1,845.54 13,767.78 J2-206 -11.33 1,845.54 1,845.54
J2-202 2,003.36 J2-206 19.84 434.79 1,866.96 13,178.98 J2-206 -7.8 1,866.96 1,866.96
J2-198 2,003.36 J2-206 19.85 434.81 1,877.05 9,790.54 J2-206 2.39 1,877.05 1,877.05
J2-213 2,003.36 J2-555 18.75 413.28 1,903.79 5,969.35 J2-555 -76.92 1,903.92 1,903.79
J2-553 2,003.36 J2-553 16.88 285.97 1,951.72 1,948.08 J2-553 20.19 1,951.54 1,951.54
J2-192 2,003.36 J2-206 19.98 435.12 1,997.17 13,872.31 J2-206 -9.56 1,997.17 1,997.17
J2-199 2,003.36 J2-206 19.98 435.12 1,998.35 5,315.67 J2-206 15.05 1,998.18 1,998.18
J2-211 2,003.36 J2-555 20.24 416.71 2,026.83 4,859.08 J2-555 -31.61 2,026.86 2,026.83
J2-215 2,003.36 J2-555 20.52 417.35 2,048.84 6,154.93 J2-555 -71.07 2,048.98 2,048.84
J2-196 2,003.36 J2-206 20.07 435.32 2,085.46 13,728.81 J2-206 -6.99 2,085.46 2,085.46
J2-552 2,003.36 J2-206 20.08 435.33 2,091.94 4,976.19 J2-206 15.94 2,091.94 2,091.94
J2-208 2,003.36 J2-206 20.09 435.37 2,111.14 8,767.77 J2-206 7.23 2,111.14 2,111.14
J2-210 2,003.36 J2-206 20.85 437.13 3,895.18 5,315.17 J2-555 -38.16 2,111.82 2,111.82
J2-217 2,003.36 J2-206 20.9 437.23 4,324.83 4,874.91 J2-555 -24.02 2,166.04 2,166.04
J2-195 2,003.36 J2-206 20.15 435.5 2,172.11 3,972.34 J2-553 13.03 3,750.86 2,172.11
J2-216 2,003.36 J2-206 20.9 437.24 4,359.47 4,798.46 J2-555 -21.46 2,180.27 2,180.27
J2-668 2,003.36 J3-855 19.58 787.18 2,603.78 J3-973 2.48 2,192.54 2,192.54
J2-664 2,003.36 J3-855 19.6 787.23 13,266.10 3,524.72 J2-669 -3.49 2,201.06 2,201.06
J2-193 2,003.36 J2-206 20.19 435.61 2,232.46 13,502.97 J2-206 -3.6 2,232.46 2,232.46
J2-194 2,003.36 J2-206 20.21 435.63 2,244.20 3,696.45 J2-206 18.34 2,244.20 2,244.20
J2-188 2,003.36 J2-206 20.27 435.77 2,329.27 13,810.53 J2-206 -2.93 2,329.27 2,329.27
J2-833 2,003.36 J3-855 19.6 787.24 13,258.75 2,836.46 J2-669 13.37 2,366.25 2,366.25
J5-832 2,003.36 J3-855 19.6 787.24 13,261.41 2,842.61 J2-669 13.41 2,374.01 2,374.01
J2-667 2,003.36 J3-855 19.58 787.18 2,800.36 J3-973 3.06 2,375.45 2,375.45
J2-191 2,003.36 J2-206 20.3 435.86 2,377.98 2,739.48 J2-206 19.65 2,377.98 2,377.98
J2-665 2,003.36 J3-855 19.58 787.18 4,076.45 J2-669 -3.91 2,567.14 2,567.14
J4-425 2,003.36 J3-855 19.57 787.16 13,258.55 2,944.30 J4-424 16.68 2,603.55 2,603.55
J2-187 2,003.36 J2-206 20.44 436.18 2,626.10 6,982.46 J2-206 14.91 2,626.10 2,626.10
J4-844 2,003.36 J3-855 19.57 787.17 13,268.96 3,779.46 J2-669 4.08 2,667.57 2,667.57
J4-843 2,003.36 J3-855 19.57 787.17 13,267.65 3,419.50 J2-669 10.14 2,676.68 2,676.68
J2-189 2,003.36 J2-206 20.48 436.26 2,694.34 11,980.49 J2-206 6.49 2,694.34 2,694.34
J2-666 2,003.36 J3-855 19.58 787.18 13,264.34 3,214.27 J3-973 2.99 2,735.95 2,735.95
J2-653 2,003.36 J2-206 20.65 436.66 2,820.01 8,053.55 J2-654 -20.36 5,885.59 2,820.01
J2-214 2,003.36 J2-206 20.85 437.12 3,841.63 7,803.16 J2-555 -46.96 2,903.00 2,903.00
J2-185 2,003.36 J2-206 20.59 436.51 2,949.76 6,157.11 J2-206 16.89 2,949.73 2,949.73
J2-209 2,003.36 J2-206 20.85 437.11 3,826.82 8,750.29 J2-555 -61.55 3,021.10 3,021.10
J2-186 2,003.36 J2-206 20.71 436.8 3,294.33 5,039.38 J2-206 18.61 3,294.33 3,294.33
J2-184 2,003.36 J2-206 20.73 436.85 3,352.97 2,873.70 J2-206 20.28 3,353.14 3,352.97
J2-172 2,003.36 J2-206 20.73 436.85 3,354.41 4,791.79 J2-206 18.91 3,354.52 3,354.41
J2-170 2,003.36 J2-206 20.73 436.85 3,357.65 4,465.65 J2-206 19.18 3,357.78 3,357.65
J2-449 2,003.36 J2-206 20.73 436.85 3,357.98 4,391.11 J2-206 19.24 3,358.11 3,357.98
J2-169 2,003.36 J2-206 20.73 436.85 3,360.41 3,639.60 J2-206 19.8 3,360.55 3,360.41
J2-173 2,003.36 J2-206 20.73 436.85 3,360.71 2,951.44 J2-206 20.24 3,360.85 3,360.71
J2-168 2,003.36 J2-206 20.73 436.85 3,361.58 3,888.06 J2-206 19.62 3,361.72 3,361.58
J2-166 2,003.36 J2-206 20.74 436.86 3,366.40 4,784.89 J2-206 18.92 3,366.56 3,366.40
J2-448 2,003.36 J2-206 20.74 436.86 3,367.70 4,771.10 J2-206 18.94 3,367.86 3,367.70
J2-450 2,003.36 J2-206 20.74 436.86 3,371.74 4,780.30 J2-206 18.93 3,371.92 3,371.74
J2-165 2,003.36 J2-206 20.74 436.86 3,372.28 4,076.66 J2-206 19.49 3,372.45 3,372.28
J1-733 2,003.36 J2-206 20.74 436.86 3,374.32 4,082.93 J2-206 19.49 3,374.51 3,374.32
J2-167 2,003.36 J2-206 20.74 436.87 3,379.62 4,870.86 J2-206 18.87 3,379.81 3,379.62
J2-175 2,003.36 J2-206 20.75 436.88 3,406.34 4,254.80 J2-206 19.39 3,406.56 3,406.34
J2-174 2,003.36 J2-206 20.75 436.89 3,410.20 4,816.84 J2-206 18.95 3,410.42 3,410.20
J2-182 2,003.36 J2-206 20.75 436.9 3,421.54 3,827.98 J2-206 19.71 3,421.74 3,421.54
J2-179 2,003.36 J2-206 20.76 436.9 3,430.61 4,725.36 J2-181 18.88 4,643.11 3,430.61
J2-176 2,003.36 J2-206 20.76 436.91 3,444.81 4,963.08 J2-181 16.99 4,738.27 3,444.81
J2-181 2,003.36 J2-206 20.76 436.91 3,445.77 3,790.00 J2-206 19.76 3,445.94 3,445.77
J2-178 2,003.36 J2-206 20.76 436.92 3,453.94 4,180.72 J2-206 19.48 3,454.13 3,453.94
J2-180 2,003.36 J2-206 20.76 436.92 3,455.70 4,202.21 J2-206 19.47 3,455.88 3,455.70
J2-177 2,003.36 J2-206 20.77 436.93 3,481.57 5,414.39 J2-181 11.93 4,816.56 3,481.57
J2-451 2,003.36 J2-206 20.78 436.96 3,521.17 5,610.44 J2-181 12.91 5,055.93 3,521.17
J2-183 2,003.36 J2-206 20.79 436.97 3,534.40 4,238.58 J2-206 19.51 3,534.41 3,534.40
J2-190 2,003.36 J2-206 20.88 437.18 3,940.07 12,389.83 J2-555 12.13 9,307.59 3,940.07
J4-424 2,003.36 J3-855 19.61 787.26 13,264.07 2,416.13 J3-855 19.23 13,264.06 13,264.06
J2-185 2,003.36 J2-206 21.65 438.96 5,491.22 6,258.31 J2-206 19.36 5,491.22 5,491.22
J2-214 2,003.36 J2-206 21.79 439.3 7,239.09 7,845.49 J2-838 -14.38 5,807.15 5,807.15
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J2-209 2,003.36 J2-206 21.79 439.29 7,210.68 8,805.19 J2-838 -29.18 5,956.52 5,956.52
J2-190 2,003.36 J2-206 21.83 439.39 7,423.60 12,987.69 J2-206 15.56 7,423.71 7,423.60
J2-186 2,003.36 J2-206 21.71 439.09 6,075.84 5,091.55 J2-186 20.51 5,113.86 5,113.86
J2-451 2,003.36 J2-206 21.73 439.14 6,337.90 5,653.58 J2-181 13.6 5,151.92 5,151.92
J2-189 2,003.36 J2-206 21.64 438.94 5,228.21 12,675.96 J2-206 11.14 5,228.21 5,228.21
J2-185 2,003.36 J2-206 21.66 438.99 5,544.79 6,257.92 J2-206 19.42 5,545.02 5,544.79
J1-8 2,005.67 J2-206 22.15 440.13 9,922.41 6,112.30 J1-8 20.61 6,125.98 6,125.98
J2-190 2,003.36 J2-206 21.85 439.42 7,491.36 12,991.27 J2-555 12.14 9,933.13 7,491.36
J1-855 2,000.00 J2-206 22.11 440.03 9,860.82 8,644.12 J2-206 20.72 9,860.85 9,860.82
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ID
J5-638 2,004.09 J5-638 -437.78 -580.34 399.68 399.34 J5-638 20.04 399.68 399.68
J5-640 2,004.09 J5-640 -309.43 -294.12 509.07 508.59 J5-638 19.1 498.94 498.94
J5-639 2,004.09 J5-638 -270.83 -195.04 498.94 516.93 J5-638 18.32 498.94 498.94
J5-841 2,004.09 J5-638 -215.32 -66.93 553.11 583.17 J5-638 17.45 553.11 553.11
J5-637 2,004.09 J5-638 -168.32 41.55 615.53 718.70 J5-638 11.83 615.53 615.53
J2-652 2,004.09 J2-652 -354.36 -467.82 697.46 697.05 J2-652 20.07 697.46 697.46
J5-842 2,004.09 J5-842 -70.31 277.73 788.94 787.30 J5-842 20.08 788.94 788.94
J2-650 2,004.09 J2-650 -100.01 126.20 1,087.55 1,086.47 J2-650 20.11 1,087.55 1,087.55
J5-636 2,004.09 J5-842 6.71 455.48 1,504.40 2,562.78 J5-842 -12.26 1,504.40 1,504.40
J5-644 2,004.09 J5-644 2.89 361.67 1,736.98 1,734.13 J5-644 20.17 1,736.98 1,736.98
J4-501 2,004.09 J4-501 14.76 284.06 1,950.38 1,948.35 J4-501 20.19 1,950.37 1,950.37
J3-1001 2,004.09 J3-1001 19.12 362.13 1,990.79 1,987.79 J3-1001 20.2 1,990.79 1,990.79
J2-648 2,004.09 J2-206 21.21 437.94 12,066.71 2,108.38 J2-648 20.21 2,111.10 2,111.10
J-5013 2,004.09 J2-206 21.21 437.95 12,481.21 2,148.02 J-5013 20.21 2,150.77 2,150.77
J-5014 2,004.09 J2-206 21.21 437.95 12,481.21 2,252.13 J-5013 15.89 2,198.90 2,198.90
J-5017 2,004.09 J2-206 21.21 437.95 12,481.20 2,468.87 J-5013 3.95 2,261.87 2,261.87
J-5016 2,004.09 J2-206 21.21 437.95 12,481.21 2,415.75 J-5013 8.19 2,261.87 2,261.87
J-5015 2,004.09 J2-206 21.21 437.95 12,481.21 2,361.51 J-5013 12.44 2,261.87 2,261.87
J3-999 2,004.09 J2-206 21.21 437.95 12,481.22 2,278.41 J3-1001 20.23 2,282.30 2,282.30
J3-1000 2,004.09 J2-206 21.21 437.95 12,481.22 2,278.69 J3-1000 20.23 2,282.54 2,282.54
J-5020 2,004.09 J2-206 21.21 437.95 12,481.21 2,421.34 J3-1000 11.55 2,282.54 2,282.54
J-5019 2,004.09 J2-206 21.21 437.95 12,481.21 2,390.00 J-5013 12.44 2,289.30 2,289.30
J3-998 2,004.09 J2-206 21.21 437.95 12,481.22 2,290.48 J3-998 20.23 2,294.77 2,294.77
J3-997 2,004.09 J2-206 21.21 437.95 12,481.22 2,372.60 J3-997 20.24 2,377.32 2,377.32
J2-651 2,004.09 J2-206 21.21 437.94 12,066.71 2,553.90 J2-651 20.25 2,560.55 2,560.55
J-5092 2,004.09 J2-206 21.21 437.94 12,066.71 4,108.40 J2-651 -56.85 2,560.55 2,560.55
J3-1007 2,004.09 J2-206 21.21 437.95 12,481.23 2,614.16 J3-1007 20.26 2,621.84 2,621.84
J-527 2,007.20 J2-206 21.21 437.95 12,484.34 2,644.70 J-527 20.26 2,650.86 2,650.86
J2-647 2,004.09 J2-206 21.21 437.94 12,066.71 3,103.66 J2-650 3.84 2,723.93 2,723.93
J3-1005 2,004.09 J2-206 21.21 437.95 12,481.23 2,782.35 J3-1005 20.28 2,791.13 2,791.13
J3-1010 2,004.09 J2-206 21.21 437.95 12,481.23 2,797.02 J3-1010 20.28 2,801.36 2,801.36
J3-996 2,004.09 J2-206 21.21 437.95 12,481.23 2,835.47 J3-996 20.28 2,843.31 2,843.31
J5-815 2,004.09 J2-206 21.21 437.95 12,481.24 2,866.29 J5-815 20.29 2,874.94 2,874.94
J3-1002 2,004.09 J2-206 21.21 437.95 12,481.23 3,128.01 J3-996 14.58 2,975.96 2,975.96
J3-1003 2,004.09 J2-206 21.21 437.95 12,481.23 3,340.09 J3-1005 12.97 3,106.75 3,106.75
J3-1009 2,004.09 J2-206 21.21 437.95 12,481.23 3,104.42 J3-1005 20.07 3,106.75 3,106.75
J3-1006 2,004.09 J2-206 21.21 437.95 12,481.23 3,460.81 J3-1005 10.37 3,142.46 3,142.46
J3-1008 2,004.09 J2-206 21.21 437.95 12,481.24 3,609.09 J3-1008 20.36 3,618.49 3,618.49
J2-649 2,004.09 J2-206 21.21 437.94 12,066.71 3,973.53 J2-651 9.56 3,626.25 3,626.25
J2-646 2,004.09 J2-206 21.21 437.94 12,066.71 5,659.39 J2-650 -8.04 4,644.25 4,644.25
J5-799 2,004.09 J2-206 21.21 437.95 12,481.24 4,937.53 J3-1005 16.11 4,750.60 4,750.60
J5-634 2,004.09 J2-206 21.22 437.97 18,308.44 8,653.54 J5-842 3.5 6,563.83 6,563.83
J5-633 2,004.09 J2-206 21.22 437.98 19,751.76 6,532.16 J5-633 20.65 6,590.07 6,590.07
J2-729 2,004.09 J2-206 21.21 437.94 12,066.71 7,658.41 J2-650 2.55 6,720.59 6,720.59
J5-797 2,004.09 J2-206 21.21 437.95 12,481.24 7,828.51 J3-1005 12.91 7,319.01 7,319.01
J5-643 2,004.09 J2-206 21.21 437.94 12,066.71 8,245.34 J3-1005 8.43 7,405.96 7,405.96
J5-634 2,004.09 J5-842 41.04 534.72 12,598.01 10,954.48 J5-634 21.1 11,123.76 11,123.76
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After Improvements

ID
J5-638 2,004.09 J5-638 -207.89 -49.78 562.08 561.36 J5-638 20.06 562.08 562.08
J2-652 2,004.09 J2-652 -356.11 -471.85 677.65 677.25 J2-652 20.07 677.68 677.65
J5-640 2,004.09 J5-640 -79.54 236.44 882.92 881.48 J5-640 20.09 882.99 882.92
J5-639 2,004.09 J5-638 -40.94 335.52 1,006.22 1,043.19 J5-638 18.37 1,006.13 1,006.13
J2-650 2,004.09 J2-650 -101.75 122.16 1,069.42 1,068.29 J2-650 20.11 1,069.42 1,069.42
J5-842 2,004.09 J5-842 -1.76 435.94 1,342.40 1,337.36 J5-842 20.13 1,342.33 1,342.33
J5-644 2,004.09 J5-644 0.92 357.12 1,716.66 1,713.85 J5-644 20.17 1,716.66 1,716.66
J5-637 2,004.09 J5-637 11.82 438.27 1,773.57 1,768.25 J5-637 20.18 1,773.55 1,773.55
J5-841 2,004.09 J5-638 14.57 463.63 1,796.27 1,891.36 J5-638 17.58 1,796.24 1,796.24
J4-501 2,004.09 J4-501 13.01 280.03 1,934.08 1,932.08 J4-501 20.19 1,934.07 1,934.07
J3-1001 2,004.09 J3-1001 15.91 354.72 1,944.99 1,942.10 J3-1001 20.19 1,944.99 1,944.99
J-5092 2,004.09 J5-638 19.91 475.96 2,000.49 5,412.69 J5-638 -111.6 2,000.37 2,000.37
J2-648 2,004.09 J2-648 26.35 342.81 2,086.00 2,083.32 J2-648 20.21 2,086.00 2,086.00
J-5013 2,004.09 J-5013 27.84 338.26 2,104.63 2,101.96 J-5013 20.21 2,104.63 2,104.63
J-5014 2,004.09 J4-690 28 505.63 2,201.97 J-5013 15.89 2,149.81 2,149.81
J-5017 2,004.09 J4-690 28 505.63 2,418.04 J-5013 3.5 2,208.88 2,208.88
J-5016 2,004.09 J4-690 28 505.63 2,361.97 J-5013 8.04 2,208.88 2,208.88
J-5015 2,004.09 J4-690 28 505.63 2,306.75 J-5013 12.43 2,208.88 2,208.88
J3-999 2,004.09 J4-690 28 505.63 2,210.67 J3-1001 20.22 2,214.40 2,214.40
J3-1000 2,004.09 J4-690 28 505.63 2,211.66 J3-1000 20.22 2,215.35 2,215.35
J-5020 2,004.09 J4-690 28 505.63 2,363.00 J3-1000 10.79 2,215.35 2,215.35
J3-998 2,004.09 J4-690 28 505.63 2,215.80 J3-998 20.22 2,219.90 2,219.90
J2-651 2,004.09 J5-638 24.24 485.94 2,221.07 3,159.10 J5-638 -2.78 2,221.04 2,221.04
J-5019 2,004.09 J4-690 28 505.63 2,333.53 J-5013 12.43 2,234.61 2,234.61
J5-636 2,004.09 J5-842 24.06 495.54 2,262.80 3,249.79 J5-842 0.55 2,262.80 2,262.80
J3-997 2,004.09 J4-690 28 505.63 2,288.43 J3-997 20.23 2,292.94 2,292.94
J3-1007 2,004.09 J4-690 28 505.63 2,472.64 J3-1007 20.25 2,479.83 2,479.83
J-527 2,007.20 J4-690 28 505.63 2,529.46 J-527 20.25 2,535.32 2,535.32
J3-1005 2,004.09 J4-690 28 505.63 2,617.58 J3-1005 20.26 2,625.78 2,625.78
J2-647 2,004.09 J4-690 28 505.63 3,036.60 J2-650 3.83 2,652.97 2,652.97
J3-996 2,004.09 J4-690 28 505.63 2,686.63 J3-996 20.27 2,694.03 2,694.03
J3-1010 2,004.09 J4-690 28 505.63 2,713.52 J3-1010 20.27 2,717.74 2,717.74
J5-815 2,004.09 J4-690 28 505.63 2,739.87 J5-815 20.27 2,748.23 2,748.23
J3-1002 2,004.09 J4-690 28 505.63 2,972.29 J3-996 14.21 2,812.08 2,812.08
J3-1003 2,004.09 J4-690 28 505.63 3,149.48 J3-1005 12.46 2,901.83 2,901.83
J3-1009 2,004.09 J4-690 28 505.63 2,968.05 J3-1005 18.03 2,901.83 2,901.83
J3-1006 2,004.09 J4-690 28 505.63 3,250.20 J3-1005 10.35 2,933.23 2,933.23
J2-649 2,004.09 J4-690 28 505.63 4,503.73 J5-638 -10.47 2,937.50 2,937.50
J3-1008 2,004.09 J4-690 28 505.63 3,426.68 J3-1008 20.34 3,435.72 3,435.72
J5-799 2,004.09 J4-690 28 505.63 4,517.23 J3-1005 16.07 4,325.85 4,325.85
J2-646 2,004.09 J4-690 28 505.63 5,648.80 J2-650 -8.05 4,561.37 4,561.37
J2-729 2,004.09 J4-690 28 505.63 7,874.00 J5-638 -16.63 4,898.09 4,898.09
J5-643 2,004.09 J4-690 28 505.63 8,342.74 J5-638 -12.03 5,420.91 5,420.91
J5-797 2,004.09 J4-690 28 505.63 7,880.33 J5-638 -2.25 5,657.26 5,657.26
J5-633 2,004.09 J4-690 28 505.63 6,285.72 J5-633 20.63 6,344.07 6,344.07
J5-634 2,004.09 J4-690 28 505.63 8,387.49 J5-842 5.63 6,350.27 6,350.27
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ID
J4-690 2,006.36 J4-690 -13.12 410.71 423.45 419.52 J4-690 20.04 423.44 423.44
J4-691 2,006.36 J4-690 -12.5 412.16 426.92 650.88 J4-690 17.31 426.92 426.92
J4-692 2,006.36 J4-690 -12.14 412.98 428.92 2,042.87 J4-690 -13.23 428.91 428.91
J4-528 2,007.20 J4-690 -12.19 412.87 429.5 2,024.99 J4-690 -12.72 429.49 429.49
J4-530 2,007.20 J4-690 -12.19 412.87 429.50 1,935.94 J4-690 -10.1 429.49 429.49
J4-693 2,006.36 J4-690 -11.98 413.35 429.86 1,908.72 J4-690 -9.14 429.85 429.85
J4-694 2,006.36 J4-690 -11.82 413.71 430.8 1,503.61 J4-690 1.54 430.79 430.79
J4-695 2,006.36 J4-690 -10.56 416.63 439.29 2,082.38 J4-690 -12.74 439.28 439.28
J4-696 2,006.36 J4-690 -10.66 416.39 439.53 2,002.71 J4-690 -10.56 439.53 439.53
J4-697 2,006.36 J4-690 -9.44 419.2 447.26 2,484.05 J4-690 -23.65 447.25 447.25
J4-698 4,006.36 J4-690 -76.72 263.95 451.61 2,592.05 J4-690 -26.55 451.61 451.61
J4-742 2,006.36 J4-690 -7.92 422.73 460.71 2,752.96 J4-690 -30 460.7 460.7
J4-741 4,006.36 J4-690 -67.38 285.5 475.6 2,800.78 J4-690 -28.7 475.6 475.6
J4-699 2,028.23 J4-690 -7.92 422.73 482.57 3,016.88 J4-690 -37.68 482.57 482.57
J4-739 2,006.36 J4-690 9.05 461.89 736.97 5,022.80 J4-690 -29.88 736.97 736.97
J4-738 2,006.36 J4-690 13.24 471.55 908.66 4,168.83 J4-690 -1.83 908.66 908.66
J4-414 2,006.36 J4-414 -34.11 322.28 1,013.14 1,010.55 J4-414 20.1 1,013.14 1,013.14
J4-756 2,006.36 J4-756 -0.34 427.23 1,039.62 1,032.98 J4-756 20.1 1,039.62 1,039.62
J4-747 2,006.36 J4-747 -0.18 425.59 1,074.41 1,067.87 J4-747 20.11 1,074.41 1,074.41
J4-746 2,006.36 J4-747 -0.18 425.59 1,074.41 -86.16 J2-229 21.16 65,399.08 1,074.41
J4-740 2,179.02 J4-690 14.43 474.29 1,154.40 4,733.61 J4-690 0.37 1,154.29 1,154.29
J4-619 2,006.36 J4-690 17.33 481 1,286.89 9,376.18 J4-690 2.07 1,286.89 1,286.89
J4-618 2,006.36 J4-690 17.58 481.58 1,322.78 7,721.55 J4-690 7.15 1,322.78 1,322.78
J4-620 2,006.36 J4-690 17.61 481.63 1,326.11 3,582.04 J4-690 13.12 1,326.11 1,326.11
J4-622 2,006.36 J4-622 17.29 439.9 1,872.47 1,863.01 J4-690 18.15 1,326.11 1,326.11
J3-865 2,006.36 J3-865 13.95 422.2 1,778.90 1,771.92 J4-690 18.49 1,326.11 1,326.11
J4-796 2,006.36 J4-690 17.62 481.66 1,327.87 4,498.65 J4-690 12.37 1,327.87 1,327.87
J4-621 2,006.36 J4-690 17.66 481.75 1,333.82 8,861.05 J4-690 4.84 1,333.81 1,333.81
J4-617 2,006.36 J4-690 17.71 481.88 1,343.92 5,333.51 J4-690 11.43 1,343.92 1,343.92
J4-616 2,006.36 J4-690 17.73 481.92 1,347.20 6,031.89 J4-690 10.46 1,347.19 1,347.19
J4-615 2,006.36 J4-690 17.76 481.98 1,351.60 5,804.24 J4-690 10.82 1,351.60 1,351.60
J4-614 2,006.36 J4-690 17.77 482 1,352.18 10,105.80 J4-690 2.28 1,352.18 1,352.18
J4-610 2,006.36 J4-690 17.81 482.1 1,360.86 6,639.34 J4-690 9.54 1,360.86 1,360.86
J3-748 2,006.36 J3-748 -1.17 481.3 1,362.59 1,357.49 J3-748 20.14 1,362.59 1,362.59
J4-611 2,006.36 J4-690 17.84 482.18 1,364.92 10,863.84 J4-690 -0.11 1,364.92 1,364.92
J4-609 2,006.36 J4-690 17.86 482.21 1,369.52 7,471.45 J4-690 8 1,369.52 1,369.52
J4-608 2,006.36 J4-690 17.88 482.27 1,373.65 8,618.62 J4-690 5.79 1,373.65 1,373.65
J4-607 2,006.36 J4-690 17.89 482.3 1,378.59 10,467.36 J4-690 0.36 1,378.59 1,378.59
J4-612 2,006.36 J4-690 17.93 482.37 1,379.76 11,329.96 J4-690 -1.69 1,379.76 1,379.76
J4-606 2,006.36 J4-690 17.91 482.33 1,384.51 15,865.90 J4-690 -31.57 1,384.51 1,384.51
J3-759 2,006.36 J3-759 -1.04 392.6 1,406.85 1,402.22 J3-759 20.14 1,406.90 1,406.85
J3-965 2,006.36 J4-690 18.1 482.78 1,412.31 3,708.66 J4-690 13.19 1,412.31 1,412.31
J3-967 2,006.36 J4-690 18.1 482.78 1,412.31 2,510.46 J4-690 16.24 1,412.31 1,412.31
J3-364 2,006.36 J4-690 18.1 482.78 1,412.31 2,119.26 J4-690 17.71 1,412.31 1,412.31
J3-966 2,006.36 J4-690 18.1 482.78 1,412.31 2,730.72 J4-690 15.36 1,412.31 1,412.31
J3-968 2,006.36 J4-690 18.1 482.78 1,412.31 4,315.16 J3-364 8.29 3,617.13 1,412.31
J4-613 2,006.36 J4-690 18.1 482.78 1,412.31 10,754.10 J3-364 -1.48 8,097.83 1,412.31
J3-969 2,006.36 J4-690 18.1 482.78 1,412.31 3,101.51 J3-364 11.64 2,773.40 1,412.31
J3-961 2,006.36 J4-690 18.2 483 1,431.44 9,713.16 J4-690 4.54 1,431.44 1,431.44
J3-963 2,006.36 J4-690 18.2 483 1,431.44 2,761.53 J4-690 15.39 1,431.44 1,431.44
J4-433 2,006.36 J4-690 18.28 483.2 1,458.72 17,319.34 J4-690 -35.43 1,458.60 1,458.60
J3-964 2,006.36 J4-690 18.34 483.32 1,460.72 3,167.76 J4-690 13.96 1,460.72 1,460.72
J3-962 2,006.36 J4-690 18.34 483.32 1,460.72 8,081.04 J4-690 7.97 1,460.72 1,460.72
J4-858 2,006.36 J4-690 18.48 483.66 1,508.15 17,134.34 J4-690 -30.46 1,508.08 1,508.08
J4-749 2,006.36 J4-690 18.64 484.01 1,533.04 6,577.18 J4-690 10.71 1,532.95 1,532.95
J5-856 2,002.10 J4-690 18.66 484.06 1,542.49 11,125.48 J4-430 1.59 8,541.32 1,542.49
JF-102 2,006.36 J4-690 18.81 484.41 1,586.13 7,212.70 J4-690 10.16 1,586.08 1,586.08
JF-101 2,006.36 J4-690 18.81 484.41 1,586.10 11,137.96 J4-441 -16.69 7,320.91 1,586.10
J-5064 2,006.36 J-5064 1.62 251.75 1,805.14 1,803.08 J4-690 19.4 1,586.11 1,586.11
J4-847 2,006.36 J4-690 18.81 484.41 1,586.16 7,249.61 J4-690 10.11 1,586.11 1,586.11
J-5063 2,006.36 J4-690 18.81 484.41 1,586.16 3,380.15 J4-690 13.92 1,586.11 1,586.11
J-5065 2,006.36 J4-690 18.81 484.41 1,586.16 2,428.83 J4-690 17.47 1,586.11 1,586.11
J-5062 2,006.36 J4-690 18.81 484.41 1,586.16 4,794.89 J4-690 12.75 1,586.11 1,586.11
J4-440 2,006.36 J4-690 18.81 484.41 1,586.18 7,869.87 J4-690 9.22 1,586.14 1,586.14
J-5061 2,006.36 J4-690 18.81 484.41 1,586.28 2,310.74 J4-690 17.86 1,586.23 1,586.23
J-5060 2,006.36 J4-690 18.81 484.41 1,586.28 3,399.43 J4-690 13.84 1,586.23 1,586.23
J4-432 2,006.36 J4-690 18.81 484.41 1,586.28 3,339.47 J4-690 14.08 1,586.23 1,586.23
J-5009 2,006.36 J4-690 18.81 484.41 1,586.28 5,007.11 J4-690 12.59 1,586.23 1,586.23
J-5047 2,006.36 J4-690 18.81 484.41 1,586.28 7,248.72 J-5061 7.72 6,743.44 1,586.28
J-5048 2,006.36 J4-690 18.81 484.41 1,586.43 6,391.32 J4-690 11.2 1,586.39 1,586.39
J-5049 2,006.36 J4-690 18.81 484.41 1,586.52 6,258.80 J4-690 11.36 1,586.47 1,586.47
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J-5051 2,006.36 J4-690 18.81 484.41 1,586.59 6,298.98 J4-690 11.31 1,586.54 1,586.54
J-5050 2,006.36 J4-690 18.81 484.41 1,586.61 6,162.83 J4-690 11.47 1,586.56 1,586.56
J-5052 2,006.36 J4-690 18.81 484.41 1,586.61 6,196.75 J4-690 11.43 1,586.56 1,586.56
J-5059 2,006.36 J4-690 18.81 484.41 1,586.62 5,973.36 J4-690 11.68 1,586.57 1,586.57
J-5058 2,006.36 J4-690 18.81 484.41 1,586.62 6,246.21 J4-690 11.37 1,586.57 1,586.57
J-5057 2,006.36 J4-690 18.81 484.41 1,586.63 6,028.83 J4-690 11.62 1,586.59 1,586.59
J-5056 2,006.36 J4-690 18.81 484.41 1,586.63 6,346.12 J4-690 11.26 1,586.59 1,586.59
J-5055 2,006.36 J4-690 18.81 484.41 1,586.64 5,724.10 J4-690 11.94 1,586.60 1,586.60
J-5053 2,006.36 J4-690 18.81 484.41 1,586.61 7,297.52 J-5059 -8.89 6,351.80 1,586.61
J-5054 2,006.36 J4-690 18.81 484.41 1,586.65 6,455.26 J4-690 11.13 1,586.61 1,586.61
J-5066 2,006.36 J4-690 18.81 484.42 1,586.99 8,421.87 J4-690 8.46 1,586.94 1,586.94
J4-441 2,006.36 J4-690 18.82 484.42 1,587.74 7,099.98 J4-690 10.32 1,587.69 1,587.69
J-5068 2,006.36 J4-690 18.83 484.45 1,591.24 3,733.86 J4-690 13.28 1,591.19 1,591.19
J-5071 2,006.36 J4-690 18.83 484.45 1,591.24 3,043.82 J4-690 15.29 1,591.19 1,591.19
J3-100 2,006.36 J4-690 18.83 484.45 1,591.23 3,186.83 J4-690 14.74 1,591.19 1,591.19
J3-101 2,006.36 J4-690 18.83 484.45 1,591.23 2,873.39 J4-690 15.93 1,591.19 1,591.19
J-5069 2,006.36 J4-690 18.83 484.45 1,591.24 3,306.57 J4-690 14.26 1,591.19 1,591.19
J3-972 2,006.36 J4-690 18.83 484.45 1,591.23 2,881.61 J4-690 15.9 1,591.19 1,591.19
J-5067 2,006.36 J4-690 18.83 484.45 1,591.23 6,026.56 J4-690 11.64 1,591.19 1,591.19
J-5070 2,006.36 J4-690 18.83 484.45 1,591.23 3,111.08 J4-690 15.03 1,591.19 1,591.19
J-5091 2,006.36 J4-690 18.83 484.47 1,592.68 7,649.19 J4-690 9.6 1,592.63 1,592.63
J4-427 2,006.36 J4-690 18.86 484.54 1,600.25 7,827.17 J4-690 9.41 1,600.21 1,600.21
J4-428 2,006.36 J4-690 18.86 484.54 1,600.25 3,474.06 J4-690 13.67 1,600.21 1,600.21
J4-625 2,006.36 J4-690 18.86 484.54 1,600.25 2,797.54 J4-690 16.27 1,600.21 1,600.21
J4-830 2,006.36 J4-690 18.87 484.54 1,609.63 17,295.67 J4-690 -27.04 1,609.60 1,609.60
J-5073 2,006.36 J4-690 19.03 484.92 1,657.22 7,012.56 J4-690 10.25 1,657.20 1,657.20
J-5074 2,006.36 J4-690 19.03 484.92 1,657.22 17,878.89 J4-690 -29.94 1,657.20 1,657.20
J4-426 2,006.36 J4-690 19.08 485.03 1,657.72 6,465.55 J4-690 11.5 1,657.69 1,657.69
J4-412 2,006.36 J4-414 12.09 428.9 1,690.60 2,026.97 J4-414 11.53 1,690.60 1,690.60
J4-413 2,006.36 J4-414 12.09 428.9 1,690.60 1,939.73 J4-414 13.85 1,690.60 1,690.60
J4-750 2,006.36 J4-747 16.7 464.54 1,698.25 3,018.07 J4-747 2.97 1,698.41 1,698.25
J4-752 2,006.36 J4-690 19.18 485.27 1,699.41 10,938.40 J4-756 -5.34 3,303.49 1,699.41
J4-430 2,144.80 J4-690 18.79 484.37 1,720.24 7,598.46 J4-690 9.79 1,720.22 1,720.22
J4-431 2,144.80 J4-690 18.81 484.41 1,724.40 10,679.22 J4-441 -9.96 7,469.42 1,724.40
J4-429 2,144.80 J4-690 18.82 484.44 1,728.64 7,526.72 J4-690 9.94 1,728.62 1,728.62
J4-2016 2,006.36 J4-690 19.37 485.71 1,757.04 4,623.79 J4-690 13.07 1,757.04 1,757.04
J4-2017 2,006.36 J4-690 19.47 485.94 1,791.42 3,525.90 J4-690 14.87 1,791.42 1,791.42
J4-2015 2,006.36 J4-690 19.47 485.94 1,791.42 4,964.28 J4-690 12.92 1,791.42 1,791.42
J4-757 2,006.36 J4-690 19.46 485.91 1,793.60 14,854.85 J4-756 -8.89 3,692.10 1,793.60
J4-762 2,006.36 J4-690 19.57 486.16 1,829.70 10,726.81 J4-690 6.06 1,829.70 1,829.70
J4-2014 2,006.36 J4-690 19.58 486.19 1,830.66 5,923.56 J4-690 12.23 1,830.66 1,830.66
J4-763 2,006.36 J4-690 19.59 486.22 1,838.56 4,840.29 J4-690 13.02 1,838.56 1,838.56
J4-2013 2,006.36 J4-690 19.61 486.27 1,843.41 6,413.56 J4-690 11.78 1,843.41 1,843.41
J4-2018 2,006.36 J4-690 19.61 486.27 1,843.41 3,662.45 J4-690 14.74 1,843.41 1,843.41
J4-2012 2,006.36 J4-690 19.64 486.33 1,853.96 6,907.47 J4-690 11.28 1,853.96 1,853.96
J4-435 2,006.36 J4-690 19.64 486.33 1,856.16 9,418.28 J4-690 8.2 1,856.16 1,856.16
J4-2010 2,006.36 J4-690 19.66 486.37 1,860.37 7,254.27 J4-690 10.91 1,860.37 1,860.37
J4-2006 2,006.36 J4-690 19.67 486.4 1,865.44 3,805.15 J4-690 14.39 1,865.44 1,865.44
J4-2001 2,006.36 J4-690 19.67 486.4 1,865.44 5,083.04 J4-690 12.96 1,865.44 1,865.44
J4-2002 2,006.36 J4-690 19.67 486.4 1,865.44 3,725.17 J4-690 14.66 1,865.44 1,865.44
J4-2004 2,006.36 J4-690 19.67 486.4 1,865.44 3,823.87 J4-690 14.32 1,865.44 1,865.44
J4-2007 2,006.36 J4-690 19.67 486.4 1,865.44 3,601.25 J4-690 15.09 1,865.44 1,865.44
J4-2008 2,006.36 J4-690 19.67 486.4 1,865.44 3,686.11 J4-690 14.8 1,865.44 1,865.44
J4-2009 2,006.36 J4-690 19.67 486.4 1,865.44 3,577.45 J4-690 15.16 1,865.44 1,865.44
J4-2000 2,006.36 J4-690 19.67 486.4 1,865.44 7,558.55 J4-690 10.57 1,865.44 1,865.44
J4-2003 2,006.36 J4-690 19.67 486.4 1,865.44 4,209.09 J4-690 13.3 1,865.44 1,865.44
J4-2005 2,006.36 J4-690 19.67 486.4 1,865.44 3,622.82 J4-690 15.01 1,865.44 1,865.44
J-5072 2,006.36 J4-690 19.67 486.4 1,865.44 3,635.33 J4-690 14.97 1,865.44 1,865.44
J4-2011 2,006.36 J4-690 19.69 486.44 1,872.37 7,614.64 J4-690 10.54 1,872.37 1,872.37
J4-765 2,006.36 J4-690 19.7 486.47 1,878.89 8,235.96 J4-690 9.86 1,878.89 1,878.89
J4-772 2,006.36 J4-690 19.7 486.48 1,879.20 4,458.20 J4-690 13.26 1,879.20 1,879.20
J4-766 2,006.36 J4-690 19.7 486.48 1,879.20 3,546.52 J4-690 15.33 1,879.20 1,879.20
J4-767 2,006.36 J4-690 19.71 486.48 1,879.74 3,477.18 J4-690 15.57 1,879.74 1,879.74
J4-769 2,006.36 J4-690 19.71 486.49 1,881.12 7,875.15 J4-690 10.29 1,881.11 1,881.11
J4-768 2,006.36 J4-690 19.71 486.49 1,881.17 8,552.36 J4-690 9.53 1,881.17 1,881.17
J4-770 2,006.36 J4-690 19.74 486.55 1,891.97 6,352.46 J4-690 11.98 1,891.97 1,891.97
J4-764 2,006.36 J4-690 19.77 486.63 1,906.87 2,166.48 J4-690 19.39 1,907.02 1,906.87
J4-773 2,006.36 J4-690 19.77 486.63 1,906.87 5,507.74 J4-690 12.66 1,907.02 1,906.87
J4-437 2,006.36 J4-690 19.82 486.73 1,924.14 6,217.96 J4-690 12.2 1,924.24 1,924.14
J4-438 2,006.36 J4-690 19.87 486.85 1,947.06 5,960.44 J4-690 12.47 1,947.08 1,947.06
J4-439 2,006.36 J4-690 19.9 486.93 1,961.38 4,402.88 J4-690 13.3 1,961.36 1,961.36
J3-751 2,006.36 J3-748 19.56 529.14 1,997.81 2,625.45 J3-748 -16.57 1,997.76 1,997.76
J4-771 2,006.36 J4-690 20.01 487.19 2,013.00 6,793.48 J4-690 12.11 2,012.94 2,012.94
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J4-436 2,006.36 J4-690 20.04 487.26 2,027.74 5,637.61 J4-690 12.87 2,027.69 2,027.69
J4-434 2,006.36 J4-690 20.09 487.36 2,046.03 12,513.13 J4-690 4.22 2,046.01 2,046.01
J3-755 2,006.36 J2-229 21.16 443.82 2,053.26 J3-755 20.2 2,056.92 2,056.92
J4-411 2,006.36 J2-229 21.13 443.77 50,750.93 2,671.04 J4-414 8.56 2,114.82 2,114.82
J4-420 2,006.36 J4-690 20.51 488.34 2,280.59 5,817.60 J4-690 13.04 2,280.59 2,280.59
J3-753 2,006.36 J2-229 21.16 443.82 2,652.39 J3-748 0.76 2,283.98 2,283.98
J3-754 2,006.36 J2-229 21.16 443.82 2,631.45 J3-755 3.77 2,329.53 2,329.53
J3-559 2,006.36 J2-229 21.16 443.82 2,631.24 J3-755 3.8 2,329.53 2,329.53
J4-421 2,006.36 J4-690 20.66 488.69 2,371.23 4,912.70 J4-690 13.55 2,371.24 2,371.23
J4-422 2,006.36 J4-690 20.75 488.88 2,374.31 9,931.26 J4-690 10.62 2,374.31 2,374.31
J4-419 2,006.36 J4-690 20.69 488.76 2,391.83 5,733.22 J4-690 13.15 2,391.84 2,391.83
J4-418 2,006.36 J4-690 20.72 488.82 2,403.21 6,298.21 J4-690 12.9 2,403.22 2,403.21
J4-417 2,006.36 J4-690 20.77 488.93 2,427.27 6,992.50 J4-690 12.6 2,427.27 2,427.27
J3-758 2,006.36 J2-229 21.16 443.82 2,684.67 J3-748 5.97 2,439.35 2,439.35
J4-527 2,007.20 J4-690 20.86 489.15 2,494.72 5,764.26 J4-690 13.18 2,494.73 2,494.72
J4-416 2,006.36 J4-690 20.97 489.4 2,576.29 7,741.59 J4-690 12.46 2,576.31 2,576.29
J4-624 2,006.36 J2-229 21.13 443.76 43,440.28 12,659.38 J4-690 8.52 2,838.98 2,838.98
J4-410 2,006.36 J2-229 21.13 443.77 50,750.90 3,427.40 J4-414 11.24 2,840.14 2,840.14
J4-415 2,006.36 J2-229 21.13 443.76 44,302.91 12,250.35 J4-690 8.99 2,855.57 2,855.57
J4-409 2,006.36 J2-229 21.13 443.77 50,750.88 12,518.31 J4-690 8.59 2,915.79 2,915.79
J4-408 2,006.36 J2-229 21.14 443.78 65,365.75 16,283.55 J4-690 3.81 3,134.71 3,134.71
J4-408 2,006.36 J4-690 21.6 490.85 3,135.52 16,277.34 J4-690 3.81 3,135.54 3,135.52
J1-8 2,005.67 J4-690 23.12 494.35 42,151,177.91 5,308.79 J1-8 20.53 5,322.02 5,322.02
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After Improvements

ID
J4-414 2,006.36 J4-414 -31.82 327.57 1,062.07 1,059.46 J4-414 20.11 1,062.07 1,062.07
J4-756 2,006.36 J4-756 4.33 438 1,253.17 1,245.70 J4-756 20.12 1,253.17 1,253.17
J3-748 2,006.36 J3-748 -1.17 481.3 1,362.59 1,357.49 J3-748 20.14 1,362.59 1,362.59
J3-759 2,006.36 J3-759 3.77 403.69 1,537.56 1,532.59 J3-759 20.15 1,537.58 1,537.56
J4-746 2,006.36 J4-746 -42.2 352.62 1,604.48 1,643.73 J4-746 20.16 1,604.47 1,604.47
J4-412 2,006.36 J4-414 14.38 434.2 1,779.10 2,114.07 J4-414 11.54 1,779.18 1,779.10
J4-413 2,006.36 J4-414 14.38 434.2 1,779.10 1,999.93 J4-414 14.55 1,779.18 1,779.10
J4-747 2,006.36 J4-746 -1.11 447.43 1,811.68 1,931.84 J4-746 9.79 1,811.68 1,811.68
J-5064 2,006.36 J-5064 3.64 256.41 1,829.51 1,827.46 J-5064 20.18 1,829.51 1,829.51
J3-751 2,006.36 J3-748 19.56 529.14 1,997.81 2,560.12 J3-748 -16.58 1,997.76 1,997.76
J3-865 2,006.36 J3-865 20.09 436.37 2,009.91 2,002.19 J3-865 20.2 2,010.06 2,009.91
J3-755 2,006.36 J2-229 20.55 442.43 2,053.26 J3-755 20.2 2,056.92 2,056.92
J4-622 2,006.36 J2-229 20.54 442.4 38,907.73 2,175.49 J4-622 20.22 2,186.56 2,186.56
J4-411 2,006.36 J2-229 20.53 442.38 27,792.58 2,819.97 J4-414 8.58 2,250.02 2,250.02
J3-753 2,006.36 J2-229 20.55 442.43 2,578.43 J3-748 0.76 2,283.98 2,283.98
J4-764 2,006.36 J2-229 20.54 442.39 36,159.03 2,285.16 J4-764 20.23 2,291.63 2,291.63
J-5061 2,006.36 J2-229 20.53 442.39 35,286.18 2,324.17 J-5061 20.23 2,327.25 2,327.25
J3-559 2,006.36 J2-229 20.55 442.43 2,559.97 J3-755 3.79 2,328.15 2,328.15
J3-754 2,006.36 J2-229 20.55 442.43 2,564.68 J3-755 3.29 2,328.15 2,328.15
J3-758 2,006.36 J2-229 20.55 442.43 2,606.74 J3-748 5.96 2,377.60 2,377.60
J-5065 2,006.36 J2-229 20.53 442.39 35,288.49 2,454.89 J-5065 20.24 2,458.61 2,458.61
J3-101 2,006.36 J2-229 20.53 442.39 35,218.89 2,985.04 J3-101 20.3 2,990.24 2,990.24
J3-972 2,006.36 J2-229 20.53 442.39 35,218.89 3,009.80 J3-972 20.3 3,015.80 3,015.80
J3-963 2,006.36 J2-229 20.54 442.4 38,585.78 3,026.95 J3-963 20.3 3,035.50 3,035.50
J4-625 2,006.36 J2-229 20.53 442.39 35,003.70 3,066.31 J4-625 20.31 3,079.46 3,079.46
J4-410 2,006.36 J2-229 20.53 442.38 27,792.57 3,729.60 J4-414 11.27 3,118.46 3,118.46
J-5071 2,006.36 J2-229 20.53 442.39 35,218.90 3,178.89 J-5071 20.32 3,185.19 3,185.19
J4-530 2,007.20 J2-229 20.55 442.43 48,275.39 3,178.01 J4-530 20.32 3,186.25 3,186.25
J4-750 2,006.36 J2-229 20.54 442.4 37,149.32 3,505.94 J3-759 16.45 3,262.30 3,262.30
J-5070 2,006.36 J2-229 20.53 442.39 35,218.90 3,260.81 J-5070 20.33 3,267.80 3,267.80
J-5060 2,006.36 J2-229 20.53 442.39 35,286.18 3,387.80 J-5061 16 3,312.40 3,312.40
J4-432 2,006.36 J2-229 20.53 442.39 35,286.18 3,329.60 J-5061 19.1 3,312.40 3,312.40
J-5063 2,006.36 J2-229 20.53 442.39 35,288.49 3,400.14 J-5064 16.87 3,335.39 3,335.39
J3-100 2,006.36 J2-229 20.53 442.39 35,218.89 3,358.45 J3-100 20.34 3,366.46 3,366.46
J-5069 2,006.36 J2-229 20.53 442.39 35,218.90 3,492.88 J-5069 20.35 3,501.54 3,501.54
J3-964 2,006.36 J2-229 20.54 442.4 38,290.91 3,514.28 J3-964 20.35 3,526.19 3,526.19
J4-691 2,006.36 J2-229 20.55 442.43 48,401.40 3,498.47 J4-691 20.35 3,533.04 3,533.04
J4-528 2,007.20 J2-229 20.55 442.43 48,275.40 4,033.45 J4-691 15.83 3,689.22 3,689.22
J4-692 2,006.36 J2-229 20.55 442.43 48,252.88 4,116.76 J4-691 15.06 3,718.73 3,718.73
J4-767 2,006.36 J2-229 20.54 442.39 35,413.47 3,744.08 J4-767 20.37 3,758.68 3,758.68
J3-966 2,006.36 J2-229 20.54 442.4 41,468.09 3,761.31 J3-966 20.38 3,769.47 3,769.47
J4-2017 2,006.36 J2-229 20.54 442.39 35,894.63 3,790.87 J4-2017 20.38 3,804.49 3,804.49
J4-693 2,006.36 J2-229 20.55 442.43 48,191.29 4,354.91 J4-691 12.86 3,810.57 3,810.57
J4-766 2,006.36 J2-229 20.54 442.39 35,430.83 3,833.82 J4-766 20.38 3,849.52 3,849.52
J4-2009 2,006.36 J2-229 20.54 442.39 35,404.05 3,837.63 J4-2009 20.38 3,851.71 3,851.71
J4-428 2,006.36 J2-229 20.53 442.39 35,003.70 3,904.75 J4-625 19.52 3,879.11 3,879.11
J4-2007 2,006.36 J2-229 20.54 442.39 35,404.05 3,865.28 J4-2007 20.39 3,879.55 3,879.55
J4-694 2,006.36 J2-229 20.55 442.42 48,145.96 4,334.92 J4-691 14.21 3,888.32 3,888.32
J4-2005 2,006.36 J2-229 20.54 442.39 35,404.05 3,890.31 J4-2005 20.39 3,904.77 3,904.77
J-5072 2,006.36 J2-229 20.54 442.39 35,404.05 3,904.99 J-5072 20.39 3,919.56 3,919.56
J4-2018 2,006.36 J2-229 20.54 442.39 35,545.48 3,938.94 J4-2018 20.39 3,953.65 3,953.65
J3-967 2,006.36 J2-229 20.54 442.4 43,074.67 3,957.20 J3-967 20.4 3,961.59 3,961.59
J4-2008 2,006.36 J2-229 20.54 442.39 35,404.05 3,964.25 J4-2008 20.4 3,979.27 3,979.27
J4-2002 2,006.36 J2-229 20.54 442.39 35,404.05 3,990.77 J4-2002 20.4 4,005.05 4,005.05
J-5068 2,006.36 J2-229 20.53 442.39 35,218.90 4,002.92 J-5068 20.4 4,016.43 4,016.43
J4-690 2,006.36 J2-229 20.55 442.43 48,807.38 4,003.19 J4-690 20.4 4,043.79 4,043.79
J4-2006 2,006.36 J2-229 20.54 442.39 35,404.05 4,103.69 J4-2006 20.41 4,119.77 4,119.77
J4-620 2,006.36 J2-229 20.54 442.4 38,907.73 4,409.42 J4-622 16.97 4,125.88 4,125.88
J3-965 2,006.36 J2-229 20.54 442.4 38,834.04 4,120.85 J3-965 20.41 4,134.97 4,134.97
J4-2004 2,006.36 J2-229 20.54 442.39 35,404.05 4,125.52 J4-2004 20.41 4,141.76 4,141.76
J3-364 2,006.36 J2-229 20.54 442.4 45,317.14 4,360.11 J3-364 20.44 4,358.43 4,358.43
J4-695 2,006.36 J2-229 20.55 442.42 47,734.91 5,724.77 J4-690 1.94 4,437.32 4,437.32
J4-696 2,006.36 J2-229 20.55 442.42 47,701.64 5,991.34 J4-690 -1.92 4,483.26 4,483.26
J4-2003 2,006.36 J2-229 20.54 442.39 35,404.05 4,568.13 J4-2009 20.45 4,587.93 4,587.93
J4-697 2,006.36 J2-229 20.54 442.41 47,296.20 5,974.68 J4-690 0.32 4,613.17 4,613.17
J-5062 2,006.36 J2-229 20.53 442.39 35,288.49 4,643.41 J-5064 19.16 4,619.25 4,619.25
J4-698 4,006.36 J2-229 20.54 442.4 46,985.02 6,816.24 J4-690 -12.26 4,738.88 4,738.88
J-5009 2,006.36 J2-229 20.53 442.39 35,286.18 4,748.15 J-5061 20.47 4,761.05 4,761.05
J4-742 2,006.36 J2-229 20.54 442.41 46,502.01 6,983.79 J4-690 -12.1 4,906.05 4,906.05
J4-772 2,006.36 J2-229 20.54 442.39 35,430.83 4,900.43 J4-772 20.49 4,927.09 4,927.09
J4-699 2,028.23 J2-229 20.54 442.41 46,523.92 5,142.14 J4-690 17.28 4,927.92 4,927.92
J4-439 2,006.36 J2-229 20.53 442.39 34,375.39 4,957.58 J4-439 20.5 4,991.07 4,991.07
J4-2016 2,006.36 J2-229 20.54 442.39 36,141.63 4,990.53 J4-2016 20.5 5,013.99 5,013.99
J4-741 4,006.36 J2-229 20.54 442.4 45,821.91 6,943.10 J4-690 -6.85 5,139.70 5,139.70
J4-796 2,006.36 J2-229 20.54 442.4 38,894.42 5,130.16 J4-622 20.25 5,160.69 5,160.69
J3-969 2,006.36 J2-229 20.54 442.4 43,074.67 5,411.25 J3-967 16.21 5,223.83 5,223.83
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J-5053 2,006.36 J2-229 20.53 442.39 35,284.27 6,604.29 J-5059 -10.54 5,763.17 5,763.17
J-5047 2,006.36 J2-229 20.53 442.39 35,286.18 6,414.85 J-5061 7.64 5,999.40 5,999.40
J4-752 2,006.36 J2-229 20.54 442.4 37,149.83 12,667.62 J4-756 -5.17 6,067.95 6,067.95
J3-968 2,006.36 J2-229 20.54 442.4 41,468.09 6,568.50 J3-966 12.86 6,153.19 6,153.19
J4-847 2,006.36 J2-229 20.53 442.39 35,288.49 6,453.20 J-5064 20.21 6,461.60 6,461.60
J4-440 2,006.36 J2-229 20.53 442.39 35,287.30 6,699.42 J-5064 20.03 6,700.71 6,700.71
J4-749 2,006.36 J2-229 20.54 442.4 37,843.70 7,793.63 J4-756 16.64 6,807.65 6,807.65
J3-962 2,006.36 J2-229 20.54 442.4 38,290.91 9,735.12 J4-756 15.44 7,234.88 7,234.88
J4-757 2,006.36 J2-229 20.54 442.4 36,845.81 18,157.87 J4-756 -7.9 7,405.62 7,405.62
J3-961 2,006.36 J2-229 20.54 442.4 38,585.78 11,798.26 J4-756 12.65 7,443.82 7,443.82
J4-427 2,006.36 J2-229 20.53 442.39 35,003.70 8,381.56 J4-625 13.47 7,644.15 7,644.15
J4-739 2,006.36 J2-229 20.54 442.4 42,279.93 8,478.67 J4-738 14.82 7,675.48 7,675.48
J-5074 2,006.36 J2-229 20.54 442.4 37,160.67 21,147.97 J4-756 -22.07 7,679.76 7,679.76
J4-762 2,006.36 J2-229 20.54 442.39 36,262.14 11,685.72 J4-756 12.44 7,843.43 7,843.43
J-5091 2,006.36 J2-229 20.53 442.39 35,174.00 8,221.58 J4-625 17.11 7,861.66 7,861.66
J4-769 2,006.36 J2-229 20.54 442.39 35,311.63 8,409.13 J4-770 15.22 7,933.19 7,933.19
J4-830 2,006.36 J2-229 20.54 442.4 37,233.25 20,483.55 J4-756 -16.49 7,946.04 7,946.04
J4-431 2,144.80 J2-229 20.53 442.39 35,449.18 11,165.58 J4-441 -8.3 8,027.50 8,027.50
J4-435 2,006.36 J2-229 20.54 442.39 35,922.42 10,217.67 J4-756 15.76 8,056.77 8,056.77
J4-2011 2,006.36 J2-229 20.54 442.39 35,362.65 8,114.33 J4-770 19.52 8,064.63 8,064.63
J4-429 2,144.80 J2-229 20.53 442.39 35,373.10 8,093.68 J4-625 19.82 8,074.28 8,074.28
J4-434 2,006.36 J2-229 20.54 442.4 36,390.36 14,813.94 J4-756 7.46 8,247.65 8,247.65
J4-765 2,006.36 J2-229 20.54 442.39 35,444.51 8,854.69 J4-756 18.39 8,267.48 8,267.48
J4-621 2,006.36 J2-229 20.54 442.4 38,861.71 10,616.05 J4-622 11.15 8,475.72 8,475.72
J4-618 2,006.36 J2-229 20.54 442.4 38,925.62 9,679.53 J4-622 16.33 8,706.58 8,706.58
J4-768 2,006.36 J2-229 20.54 442.39 35,355.85 9,053.39 J4-770 16.94 8,715.91 8,715.91
J4-858 2,006.36 J2-229 20.54 442.39 37,408.36 20,302.53 J4-756 -13.4 9,056.23 9,056.23
J5-856 2,002.10 J2-229 20.53 442.39 35,940.38 11,994.53 J4-430 1.85 9,429.36 9,429.36
J4-614 2,006.36 J2-229 20.54 442.4 38,787.22 12,096.10 J4-622 10.24 9,540.91 9,540.91
J4-433 2,006.36 J2-229 20.54 442.39 37,593.60 20,610.88 J4-756 -13.87 9,612.58 9,612.58
J4-608 2,006.36 J2-229 20.54 442.4 38,660.77 9,640.08 J4-756 20.3 9,835.88 9,835.88
J4-611 2,006.36 J2-229 20.54 442.4 38,759.27 13,156.89 J4-622 8.8 10,132.41 10,132.41
J4-607 2,006.36 J2-229 20.54 442.4 38,605.88 11,683.67 J4-756 18.31 10,499.28 10,499.28
J4-612 2,006.36 J2-229 20.54 442.4 38,751.91 13,912.02 J4-622 8.74 10,726.35 10,726.35
J4-422 2,006.36 J2-229 20.53 442.38 26,939.68 10,949.92 J4-756 20.13 11,043.24 11,043.24
J4-613 2,006.36 J2-229 20.54 442.4 38,834.04 13,287.61 J3-966 10.3 12,045.43 12,045.43
J4-409 2,006.36 J2-229 20.53 442.38 27,792.56 14,912.85 J4-414 11.08 12,336.00 12,336.00
J4-408 2,006.36 J2-229 20.54 442.4 37,194.07 19,328.26 J4-756 9.81 12,346.61 12,346.61
J4-619 2,006.36 J2-229 20.54 442.4 39,334.57 12,741.11 J4-756 19.23 12,376.90 12,376.90
J4-415 2,006.36 J2-229 20.53 442.37 23,689.40 14,611.94 J4-414 15.65 13,086.12 13,086.12
J4-624 2,006.36 J2-229 20.53 442.37 23,002.55 15,113.87 J4-414 14.59 13,210.62 13,210.62
J4-606 2,006.36 J2-229 20.54 442.4 38,305.15 19,147.52 J4-622 -8.08 14,237.74 14,237.74
J4-416 2,006.36 J2-229 20.53 442.38 28,177.17 8,609.78 J2-229 20.47 28,177.08 28,177.08
J4-527 2,007.20 J2-229 20.53 442.38 28,741.71 6,396.85 J2-229 20.5 28,741.58 28,741.58
J4-417 2,006.36 J2-229 20.53 442.38 28,788.36 7,882.45 J2-229 20.49 28,788.26 28,788.26
J4-418 2,006.36 J2-229 20.53 442.38 29,333.32 7,133.37 J2-229 20.5 29,333.20 29,333.20
J4-771 2,006.36 J2-229 20.53 442.38 29,610.88 7,521.98 J2-229 20.5 29,610.99 29,610.88
J4-419 2,006.36 J2-229 20.53 442.38 29,759.20 6,546.39 J2-229 20.51 29,759.08 29,759.08
J4-421 2,006.36 J2-229 20.53 442.38 29,821.49 5,529.33 J2-229 20.52 29,821.38 29,821.38
J4-420 2,006.36 J2-229 20.53 442.38 30,978.68 6,576.67 J2-229 20.51 30,978.67 30,978.67
J4-436 2,006.36 J2-229 20.53 442.39 33,839.86 6,289.44 J2-229 20.51 33,838.69 33,838.69
J4-426 2,006.36 J2-229 20.53 442.39 33,946.41 7,060.85 J2-229 20.51 33,948.00 33,946.41
J4-438 2,006.36 J2-229 20.53 442.39 34,593.11 6,561.79 J2-229 20.51 34,593.00 34,593.00
J4-437 2,006.36 J2-229 20.53 442.39 34,746.05 6,795.93 J2-229 20.51 34,746.09 34,746.05
J4-770 2,006.36 J2-229 20.53 442.39 35,150.34 6,979.02 J2-229 20.51 35,150.77 35,150.33
J-5067 2,006.36 J2-229 20.53 442.39 35,218.91 6,506.31 J2-229 20.51 35,222.39 35,218.91
J4-441 2,006.36 J2-229 20.53 442.39 35,275.67 7,653.51 J2-229 20.5 35,275.68 35,275.67
J-5066 2,006.36 J2-229 20.53 442.39 35,283.03 7,118.27 J2-229 20.51 35,283.04 35,283.03
J-5054 2,006.36 J2-229 20.53 442.39 35,284.20 5,837.44 J2-229 20.52 35,284.20 35,284.20
J-5055 2,006.36 J2-229 20.53 442.39 35,284.21 5,309.38 J2-229 20.52 35,284.21 35,284.21
J-5056 2,006.36 J2-229 20.53 442.39 35,284.21 5,759.18 J2-229 20.52 35,284.23 35,284.21
J-5057 2,006.36 J2-229 20.53 442.39 35,284.22 5,532.70 J2-229 20.52 35,284.23 35,284.22
J-5058 2,006.36 J2-229 20.53 442.39 35,284.24 5,687.77 J2-229 20.52 35,284.25 35,284.24
J-5059 2,006.36 J2-229 20.53 442.39 35,284.25 5,491.77 J2-229 20.52 35,284.25 35,284.25
J-5052 2,006.36 J2-229 20.53 442.39 35,284.26 5,652.29 J2-229 20.52 35,284.27 35,284.26
J-5050 2,006.36 J2-229 20.53 442.39 35,284.27 5,628.02 J2-229 20.52 35,284.28 35,284.27
J-5051 2,006.36 J2-229 20.53 442.39 35,284.31 5,724.56 J2-229 20.52 35,284.32 35,284.31
J-5049 2,006.36 J2-229 20.53 442.39 35,284.57 5,700.40 J2-229 20.52 35,284.57 35,284.57
JF-101 2,006.36 J2-229 20.53 442.39 35,284.61 6,004.14 J2-229 20.52 35,284.61 35,284.61
J-5048 2,006.36 J2-229 20.53 442.39 35,285.00 5,804.92 J2-229 20.52 35,285.01 35,285.00
JF-102 2,006.36 J2-229 20.53 442.39 35,291.36 6,786.13 J2-229 20.51 35,291.36 35,291.36
J4-2000 2,006.36 J2-229 20.54 442.39 35,404.05 8,017.59 J2-229 20.5 35,404.79 35,404.05
J4-2001 2,006.36 J2-229 20.54 442.39 35,404.05 5,476.57 J2-229 20.52 35,404.79 35,404.05
J4-2010 2,006.36 J2-229 20.54 442.39 35,436.38 7,708.49 J2-229 20.5 35,437.17 35,436.38
J4-2012 2,006.36 J2-229 20.54 442.39 35,477.51 7,353.41 J2-229 20.51 35,478.36 35,477.51
J4-430 2,144.80 J2-229 20.53 442.39 35,521.84 8,200.19 J2-229 20.5 35,521.86 35,521.84
J4-2013 2,006.36 J2-229 20.54 442.39 35,545.48 6,845.85 J2-229 20.51 35,546.42 35,545.48
J4-2014 2,006.36 J2-229 20.54 442.39 35,628.57 6,340.93 J2-229 20.52 35,629.62 35,628.57
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J4-2015 2,006.36 J2-229 20.54 442.39 35,894.63 5,347.06 J2-229 20.52 35,896.09 35,894.63
J4-763 2,006.36 J2-229 20.54 442.39 36,149.64 5,255.57 J2-229 20.52 36,151.70 36,149.64
J4-773 2,006.36 J2-229 20.54 442.39 36,173.44 6,119.49 J2-229 20.52 36,174.50 36,173.44
J-5073 2,006.36 J2-229 20.54 442.4 37,145.65 7,408.25 J2-229 20.51 37,145.68 37,145.65
J4-609 2,006.36 J2-229 20.54 442.4 38,644.26 8,334.97 J2-229 20.52 38,644.34 38,644.26
J4-610 2,006.36 J2-229 20.54 442.4 38,709.76 7,493.50 J2-229 20.52 38,709.85 38,709.76
J4-615 2,006.36 J2-229 20.54 442.4 38,768.38 6,547.49 J2-229 20.52 38,768.46 38,768.38
J4-616 2,006.36 J2-229 20.54 442.4 38,794.96 6,722.37 J2-229 20.52 38,795.05 38,794.96
J4-617 2,006.36 J2-229 20.54 442.4 38,817.16 6,169.41 J2-229 20.52 38,817.25 38,817.16
J4-740 2,179.02 J2-229 20.54 442.4 40,927.50 7,161.03 J2-229 20.52 40,927.52 40,927.50
J4-738 2,006.36 J2-229 20.54 442.4 41,198.29 6,713.62 J2-229 20.52 41,198.36 41,198.28
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ID
J3-912 2,005.07 J3-916 -11.77 592.83 0 1,283.20 J3-916 11.46 0 853.61
J3-565 2,005.07 J3-916 27.1 682.53 0 7,105.39 J3-916 7.43 0 3,792.11
J3-915 2,005.07 J3-915 -30.52 549.57 0 808.29 J3-915 20.08 0 889.22
J3-876 2,005.07 J3-916 27.17 682.72 0 7,103.19 J3-916 6.71 0 808.87
J3-272 2,005.07 J3-272 -802.56 -1,347.21 614.46 613.78 J3-272 20.06 614.45 614.45
J3-273 2,005.07 J3-273 -709.9 -1,111.35 621.73 621.72 J3-273 20.06 621.72 621.72
J3-274 2,005.07 J3-273 -642.34 -955.43 664.19 801.67 J3-273 -17.19 664.19 664.19
J3-275 2,005.07 J3-273 -554.18 -751.97 710.26 877.48 J3-273 -23.27 710.21 710.21
J3-871 2,005.07 J3-871 -248.74 -44.06 730.41 729.85 J3-871 20.07 730.41 730.41
J-5082 2,005.07 J-5082 -117.87 182.97 733.7 731.51 J-5082 20.07 733.7 733.7
J3-276 2,005.07 J3-273 -486.09 -594.83 752.96 814.42 J3-273 8.77 752.94 752.94
J3-283 2,005.07 J3-283 -494.09 -732.29 896.88 911.23 J3-273 -16.38 756.73 756.73
J3-282 2,005.07 J3-273 -480.41 -581.72 756.75 823.02 J3-273 7.61 756.73 756.73
J3-281 2,005.07 J3-281 -478.53 -597.38 787.13 803.84 J3-273 13.46 760.03 760.03
J3-377 2,005.07 J3-377 -36.09 656.71 761.64 834.98 J3-377 20.08 761.64 761.64
J3-557 2,005.07 J3-557 -365.7 -274.98 768.47 789.9 J3-557 20.08 768.44 768.44
J-515 2,005.07 J3-557 -365.7 -274.98 768.47 1,377.30 J3-557 -131.17 768.44 768.44
J3-916 2,005.07 J3-916 -35.22 538.72 781.92 779.3 J3-916 20.08 781.91 781.91
J3-289 2,005.07 J3-289 -333.2 -193.98 786.78 809.64 J3-289 20.08 786.74 786.74
J3-297 2,005.07 J3-297 -217.25 131.63 799.92 833.18 J3-297 20.08 799.91 799.91
J3-299 2,005.07 J3-297 -215.79 134.98 801.76 910.64 J3-297 9.84 801.75 801.75
J3-296 2,005.07 J3-297 -211.63 144.59 808.42 1,008.85 J3-297 -3.25 808.42 808.42
J3-927 2,005.07 J3-927 -57.48 532.33 812.18 845.25 J3-927 20.08 812.19 812.18
J3-280 2,005.07 J3-280 -339.11 -225.62 813.58 835.47 J3-280 20.08 813.56 813.56
J3-279 2,005.07 J3-279 -355.93 -286.43 833.13 853.62 J3-297 19.68 816.26 816.26
J3-288 2,005.07 J3-280 -249.99 -19.95 914.66 965.21 J3-297 4.54 816.26 816.26
J3-294 2,005.07 J3-280 -265.03 -54.66 894.63 976.05 J3-297 2.99 816.26 816.26
J3-290 2,005.07 J3-297 -206.49 156.45 816.26 1,030.59 J3-297 -5.01 816.26 816.26
J3-558 2,005.07 J3-289 -236.49 29.21 899.93 994.4 J3-297 0.34 816.26 816.26
J-5076 2,005.07 J-5076 -102.64 218.12 816.61 813.9 J-5076 20.08 816.62 816.61
J3-291 2,005.07 J3-297 -203.89 162.46 820.21 1,012.09 J3-297 -1.52 820.21 820.21
J3-402 2,005.07 J3-402 -93.95 342.18 822.47 820.74 J3-402 20.08 822.47 822.47
J3-979 2,005.07 J3-297 -202.11 166.55 822.98 1,010.56 J3-297 -0.79 822.97 822.97
J3-978 2,005.07 J3-978 -242.91 -45.6 1,006.10 1,030.28 J3-297 -3.68 822.97 822.97
J3-976 2,005.07 J3-297 -202.11 166.55 822.98 1,049.46 J3-297 -6.53 822.97 822.97
J3-977 2,005.07 J3-977 -204.85 75.24 1,007.90 1,035.95 J3-297 -4.52 822.97 822.97
J3-975 2,005.07 J3-297 -202.11 166.55 822.98 1,042.07 J3-297 -5.42 822.97 822.97
J3-974 2,005.07 J3-297 -202.11 166.55 822.98 1,053.57 J3-297 -7.15 822.97 822.97
J-5075 2,005.07 J-5076 -100.73 222.53 828.97 1,186.04 J-5076 7.69 828.97 828.97
J3-932 2,005.07 J3-927 -48.7 552.61 835.53 917.87 J3-927 16.59 835.54 835.53
J3-928 2,005.07 J3-927 -48.7 552.61 835.53 870.05 J3-927 20.09 835.54 835.53
J3-933 2,005.07 J3-933 -57.98 521.18 856.62 888.17 J3-927 18.77 835.54 835.54
J-5077 2,005.07 J-5082 -99.2 226.07 839.46 836.59 J-5082 20.08 839.46 839.46
J3-598 2,005.07 J3-598 -46.34 553.05 851.22 885.11 J3-598 20.09 851.22 851.22
J3-929 2,005.07 J3-927 -37.15 579.26 870.38 938.53 J3-927 17.92 870.39 870.38
J-5078 2,005.07 J-5082 -94.96 235.84 870.53 1,260.43 J-5082 7.13 870.53 870.53
J3-913 2,005.07 J3-916 -21.94 569.38 873.8 870.49 J3-916 20.09 873.77 873.77
J3-300 2,005.07 J3-297 -175.04 229.03 876.48 957.96 J3-297 14.62 876.48 876.48
J3-930 2,005.07 J3-927 -29.94 595.9 894.72 965.63 J3-927 17.92 894.73 894.72
J3-931 2,005.07 J3-927 -19.5 620 934.27 1,087.90 J3-927 15.77 934.27 934.27
J3-914 2,005.07 J3-914 -27.27 547.07 945.71 942.84 J3-914 20.09 945.71 945.71
J3-599 2,005.07 J3-927 -7.62 647.41 1,025.55 1,306.94 J3-927 15.35 1,025.48 1,025.48
J3-601 2,005.07 J3-598 -10.54 635.66 1,054.41 1,523.74 J3-598 11.92 1,054.35 1,054.35
J3-596 2,005.07 J3-596 -24.48 590.5 1,070.41 1,096.34 J3-596 20.11 1,070.41 1,070.41
J-513 2,005.07 J-513 -91.89 390.93 1,108.64 1,107.25 J-513 20.11 1,108.64 1,108.64
J3-600 2,005.07 J3-600 -13.16 624.63 1,116.33 1,151.33 J3-600 20.11 1,116.32 1,116.32
J3-376 2,005.07 J3-377 3.19 747.36 1,122.70 1,343.26 J3-377 18.4 1,122.65 1,122.65
J3-593 2,005.07 J3-598 -9.67 637.69 1,142.19 1,529.73 J3-598 13.68 1,142.18 1,142.18
J3-594 2,005.07 J3-598 -9.67 637.69 1,142.19 1,808.19 J3-598 4.18 1,142.18 1,142.18
J3-592 2,005.07 J3-592 -11.43 531.61 1,686.06 1,708.77 J3-598 10.27 1,142.18 1,142.18
J3-597 2,005.07 J3-597 -13.95 618.81 1,171.33 1,204.65 J3-597 20.12 1,171.33 1,171.33
J3-909 2,005.07 J3-909 -50.6 403.23 1,233.00 1,231.41 J3-909 20.12 1,232.91 1,232.91
J3-781 2,005.07 J3-916 8.77 640.24 1,282.25 2,743.71 J3-916 -5.73 1,282.25 1,282.25
J3-776 2,005.07 J3-776 8.58 629.8 1,311.48 1,305.76 J3-776 20.13 1,311.56 1,311.48
J3-401 2,005.07 J3-402 -30.8 487.93 1,311.57 1,715.63 J3-402 6.3 1,311.65 1,311.57
J3-956 2,005.07 J3-956 -53.5 486.54 1,327.66 1,378.64 J3-956 20.14 1,327.64 1,327.64
J3-392 2,005.07 J3-392 -23.35 615.11 1,345.82 1,427.06 J3-392 20.14 1,345.81 1,345.81
J-5081 2,005.07 J-5082 -61.05 314.1 1,353.30 1,709.37 J-5082 -3.67 1,353.30 1,353.30
J3-743 2,005.07 J3-743 -63.18 431.18 1,353.41 1,397.12 J3-743 20.14 1,353.40 1,353.40
J3-595 2,005.07 J3-597 -9.56 628.93 1,364.74 1,875.27 J3-597 0.12 1,364.74 1,364.74
J3-994 2,005.07 J3-994 -8.39 363.65 1,430.73 1,427.38 J3-994 20.14 1,430.73 1,430.73
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J3-315 2,005.07 J3-315 -7.02 663.79 1,448.53 1,550.82 J3-315 20.15 1,448.52 1,448.52
J3-744 2,005.07 J3-744 -46.72 454.18 1,454.44 1,499.64 J3-744 20.15 1,454.43 1,454.43
J3-960 2,005.07 J3-960 -21.95 564.33 1,497.92 1,560.89 J3-960 20.16 1,497.89 1,497.89
J3-995 2,005.07 J3-994 -0.55 381.72 1,540.60 1,536.71 J3-994 20.15 1,540.60 1,540.60
J3-879 2,005.07 J3-879 -19.07 428 1,569.33 1,567.35 J3-879 20.16 1,569.30 1,569.30
J-5080 2,005.07 J-5080 -42.71 384.43 1,579.28 1,577.53 J-5080 20.16 1,579.20 1,579.20
J3-724 2,005.07 J3-744 -20.61 514.42 1,597.71 1,718.42 J3-743 12.08 1,582.97 1,582.97
J3-745 2,005.07 J3-745 -20.69 465.24 1,656.93 1,701.43 J3-743 13.83 1,582.97 1,582.97
J3-723 2,005.07 J3-743 -19.44 532.14 1,582.98 1,773.81 J3-743 6.31 1,582.97 1,582.97
J3-725 2,005.07 J3-744 -20.61 514.42 1,597.71 1,838.85 J3-744 -0.71 1,597.70 1,597.70
J-5079 2,005.07 J-5080 -36.53 398.69 1,609.50 1,635.45 J-5080 18.86 1,609.50 1,609.50
J3-309 2,005.07 J3-309 -9.79 580.41 1,613.32 1,680.43 J3-309 20.17 1,613.32 1,613.32
J3-716 2,005.07 J3-716 -4.5 614.62 1,617.24 1,692.83 J3-716 20.17 1,617.21 1,617.21
J3-717 2,005.07 J3-716 -2.76 618.63 1,633.62 1,812.28 J3-716 12.59 1,633.58 1,633.58
J3-955 2,005.07 J3-956 -5.66 596.93 1,633.77 1,809.25 J3-956 11.51 1,633.75 1,633.75
J3-718 2,005.07 J3-718 -16.52 516.87 1,635.25 1,687.12 J3-718 20.17 1,635.24 1,635.24
J3-957 2,005.07 J3-956 -2.92 603.26 1,658.11 1,813.35 J3-716 12.78 1,636.81 1,636.81
J3-958 2,005.07 J3-716 -2.27 619.77 1,638.45 1,798.86 J3-716 14.01 1,638.41 1,638.41
J3-959 2,005.07 J3-960 -2.92 608.25 1,650.08 1,723.06 J3-716 19.72 1,639.61 1,639.61
J3-325 2,005.07 J3-325 11.16 720.75 1,641.91 1,786.86 J3-325 20.18 1,641.87 1,641.87
J3-715 2,005.07 J3-716 -1.67 621.14 1,644.20 1,767.34 J3-716 16.84 1,644.17 1,644.17
J3-875 2,005.07 J3-875 -10.6 445.53 1,644.57 1,642.43 J3-875 20.16 1,644.54 1,644.54
J3-783 2,005.07 J3-916 17.35 660.04 1,653.79 3,189.08 J3-916 3.07 1,653.80 1,653.79
J3-782 2,005.07 J3-916 17.35 660.04 1,653.79 3,281.53 J3-916 1.59 1,653.80 1,653.79
J3-911 2,005.07 J3-916 17.35 660.04 1,653.80 2,699.85 J3-916 10.09 1,653.80 1,653.80
J3-780 2,005.07 J3-916 17.35 660.04 1,653.80 4,141.40 J3-916 -14.26 1,653.80 1,653.80
J3-719 2,005.07 J3-956 -3.09 602.86 1,656.51 2,015.09 J3-956 -3.99 1,656.49 1,656.49
J3-722 2,005.07 J3-956 -3.09 602.86 1,656.51 2,058.52 J3-956 -7.91 1,656.49 1,656.49
J3-714 2,005.07 J3-714 0.53 629.23 1,661.31 1,741.51 J3-714 20.17 1,661.27 1,661.27
J3-713 2,005.07 J3-713 3.58 647.26 1,674.65 1,762.15 J3-713 20.18 1,674.60 1,674.60
J3-405 2,005.07 J3-405 -13.55 467.72 1,710.42 1,755.31 J3-405 20.18 1,710.42 1,710.42
J-5084 2,005.07 J-5084 -14.7 451.08 1,718.90 1,761.48 J-5084 20.18 1,718.90 1,718.90
J3-397 2,005.07 J3-397 10.7 686.7 1,728.03 1,839.12 J3-397 20.18 1,728.01 1,728.01
J-5083 2,005.07 J-5083 -12.02 462.26 1,730.22 1,773.98 J-5083 20.18 1,730.22 1,730.22
J3-588 2,005.07 J3-588 4.29 482.9 1,802.11 1,803.77 J3-588 20.18 1,802.11 1,802.11
J3-389 2,005.07 J3-389 17.56 717.53 1,803.59 1,944.92 J3-389 20.19 1,803.54 1,803.54
J3-394 2,005.07 J3-389 17.56 717.53 1,803.59 2,048.95 J3-389 15.6 1,803.54 1,803.54
J3-395 2,005.07 J3-389 17.56 717.53 1,803.59 2,174.17 J3-389 9.82 1,803.54 1,803.54
J3-396 2,005.07 J3-389 17.56 717.53 1,803.59 2,075.55 J3-389 14.4 1,803.54 1,803.54
J3-393 2,005.07 J3-389 17.56 717.53 1,803.59 2,028.16 J3-389 16.53 1,803.54 1,803.54
J-5089 2,005.07 J-5089 17.72 620.9 1,900.27 1,974.87 J-5089 20.2 1,900.23 1,900.23
J-5087 2,005.07 J-5087 18.65 607.03 1,917.28 1,987.31 J-5087 20.2 1,917.24 1,917.24
J3-327 2,005.07 J3-327 23.27 734.7 1,926.31 2,085.39 J3-327 20.21 1,926.31 1,926.31
J3-590 2,005.07 J3-916 19.92 665.98 1,964.04 4,277.21 J3-916 -7.88 1,964.03 1,964.03
J-5086 2,005.07 J-5087 22.97 617.01 1,965.04 2,048.01 J-5087 19.34 1,965.04 1,965.04
J3-305 2,005.07 J3-305 24.63 656.84 1,977.58 2,068.89 J3-305 20.21 1,977.58 1,977.58
J3-591 2,005.07 J3-916 20.05 666.28 1,982.90 2,556.02 J3-916 15.57 1,982.79 1,982.79
J3-587 2,005.07 J3-916 20.11 666.41 1,990.77 2,311.79 J3-916 17.82 1,990.76 1,990.76
J-5088 2,005.07 J-5089 25.41 638.63 1,992.66 2,139.05 J-5089 15.01 1,992.66 1,992.66
J-5035 2,005.07 J-5035 22.3 535.48 2,008.17 2,022.74 J-5035 20.2 2,008.18 2,008.17
J3-586 2,005.07 J3-916 20.28 666.81 2,016.89 2,574.57 J3-916 15.78 2,016.89 2,016.89
J3-589 2,005.07 J3-916 20.37 667.01 2,030.71 3,372.34 J3-916 7.64 2,030.71 2,030.71
J3-582 2,005.07 J3-916 20.42 667.13 2,037.09 2,543.23 J3-916 16.25 2,037.09 2,037.09
J3-584 2,005.07 J3-916 20.43 667.14 2,038.11 2,474.80 J3-916 16.89 2,038.11 2,038.11
J3-585 2,005.07 J3-916 20.43 667.15 2,039.08 2,461.99 J3-916 17 2,038.89 2,038.89
J3-583 2,005.07 J3-916 20.44 667.16 2,039.53 2,350.54 J3-916 17.94 2,039.53 2,039.53
J3-581 2,005.07 J3-916 20.47 667.23 2,044.48 2,646.51 J3-916 15.41 2,044.48 2,044.48
J3-576 2,005.07 J3-576 24.33 513.15 2,071.61 2,068.48 J3-576 20.21 2,071.61 2,071.61
J3-892 2,005.07 J3-994 22.5 434.92 2,092.84 3,096.65 J3-994 -14.79 2,092.84 2,092.84
J3-893 2,005.07 J3-994 22.5 434.92 2,092.84 2,399.51 J3-994 10.58 2,092.84 2,092.84
J3-894 2,005.07 J3-994 22.5 434.92 2,092.84 2,127.46 J3-994 18.99 2,092.84 2,092.84
J3-578 2,005.07 J3-578 25.06 541.84 2,098.86 2,095.06 J3-578 20.21 2,098.86 2,098.86
J3-346 2,005.07 J3-346 28.03 771.69 2,120.01 2,316.20 J3-346 20.23 2,120.02 2,120.01
J-5124 2,005.07 J3-372 31.2 822.01 3,287.89 2,183.77 J-5124 20.22 2,125.34 2,125.34
J3-786 2,005.07 J3-786 25.05 589.81 2,151.18 2,145.16 J3-786 20.21 2,151.19 2,151.18
J3-404 2,005.07 J3-372 31.2 822.01 3,287.15 2,347.08 J3-405 7.67 2,159.22 2,159.22
J-5125 2,005.07 J-5125 26.25 610.58 2,197.53 2,214.11 J-5125 20.22 2,197.53 2,197.53
J3-577 2,005.07 J3-916 27.09 682.53 6,213.23 2,254.70 J3-577 20.22 2,258.31 2,258.31
J3-775 2,005.07 J3-776 22.3 661.46 2,299.35 2,286.20 J3-776 20.23 2,299.28 2,299.28
J3-903 2,005.07 J3-916 27.09 682.53 6,194.47 2,294.70 J3-903 20.23 2,299.96 2,299.96
J-5128 2,005.07 J3-372 31.21 822.02 3,288.71 2,379.03 J-5128 20.24 2,305.11 2,305.11
J3-779 2,005.07 J3-916 22.15 671.13 2,310.85 4,448.65 J3-916 0.19 2,310.75 2,310.75
J-5127 2,005.07 J3-372 31.21 822.02 3,288.71 2,403.14 J-5127 20.24 2,331.64 2,331.64
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J3-989 2,005.07 J3-372 31.2 822.01 3,287.15 2,483.50 J3-989 20.25 2,356.04 2,356.04
J3-886 2,005.07 J3-916 27.09 682.53 6,197.70 2,361.16 J3-886 20.24 2,365.82 2,365.82
J-5126 2,005.07 J3-372 31.21 822.02 3,288.71 2,477.72 J-5126 20.25 2,378.95 2,378.95
J3-987 2,005.07 J3-372 31.2 822.01 3,287.15 2,508.96 J3-987 20.25 2,381.04 2,381.04
J3-884 2,005.07 J3-916 23.14 673.41 2,712.81 2,385.18 J3-884 20.24 2,386.49 2,386.49
J3-936 2,005.07 J3-936 30.04 800.33 2,405.59 2,689.55 J3-936 20.27 2,405.69 2,405.59
J3-860 2,005.07 J3-916 27.17 682.71 0.00 2,404.88 J3-860 20.24 2,408.36 2,408.36
J3-378 2,005.07 J3-377 27.36 803.14 2,424.84 3,884.12 J3-377 8.54 2,424.84 2,424.84
J3-373 2,005.07 J3-373 27.56 813.61 2,447.66 2,822.83 J3-373 20.28 2,447.66 2,447.66
J3-941 2,005.07 J3-377 28.46 805.68 2,605.10 2,652.65 J3-941 20.26 2,474.20 2,474.20
J3-390 2,005.07 J3-372 31.2 822.01 3,287.98 2,673.28 J3-390 20.27 2,475.09 2,475.09
J3-887 2,005.07 J3-916 27.09 682.53 6,197.70 2,473.46 J3-887 20.25 2,478.70 2,478.70
J3-988 2,005.07 J3-372 31.2 822.01 3,287.15 2,622.01 J3-988 20.26 2,482.90 2,482.90
J3-985 2,005.07 J3-372 31.2 822.01 3,287.15 2,628.22 J3-985 20.26 2,485.08 2,485.08
J-5117 2,005.07 J3-916 23.02 673.12 2,498.76 3,381.61 J3-916 13.85 2,498.76 2,498.76
J3-898 2,005.07 J3-916 27.09 682.53 6,183.10 2,495.16 J3-898 20.25 2,499.44 2,499.44
J3-372 2,005.07 J3-372 27.91 814.4 2,500.28 2,894.51 J3-372 20.29 2,500.29 2,500.28
J-5118 2,005.07 J3-916 23.06 673.23 2,511.10 3,367.74 J3-916 14.1 2,511.11 2,511.10
J3-388 2,005.07 J3-372 31.2 822.01 3,287.99 2,782.44 J3-388 20.28 2,515.00 2,515.00
J3-328 2,005.07 J3-372 31.2 822.01 3,287.16 3,081.91 J3-325 14.24 2,532.51 2,532.51
J3-308 2,005.07 J3-372 31.2 822.01 3,287.85 3,089.22 J3-309 -2.66 2,537.84 2,537.84
J3-331 2,005.07 J3-372 31.2 822 3,286.55 2,833.08 J3-331 20.28 2,542.96 2,542.96
J3-314 2,005.07 J3-372 31.2 822.01 3,287.82 3,057.51 J3-315 14.67 2,590.47 2,590.47
J3-815 2,005.07 J3-916 22.7 672.39 2,590.47 3,392.46 J3-916 14.92 2,590.48 2,590.47
J3-882 2,005.07 J3-916 22.7 672.39 2,590.47 3,857.46 J3-916 10.87 2,590.48 2,590.47
J-5129 2,005.07 J3-372 31.21 822.02 3,288.71 2,711.37 J-5129 20.27 2,595.54 2,595.54
J3-345 2,005.07 J3-372 31.17 821.93 3,275.65 2,947.64 J3-345 20.29 2,597.37 2,597.37
J3-352 2,005.07 J3-373 31.08 821.74 3,243.58 2,945.77 J3-352 20.29 2,599.86 2,599.86
J3-383 2,005.07 J3-377 30.8 811.08 3,116.96 2,854.34 J3-383 20.28 2,601.46 2,601.46
J3-940 2,005.07 J3-377 28.46 805.68 2,605.10 3,669.05 J3-377 14.08 2,605.11 2,605.10
J3-917 2,005.07 J3-916 23.42 674.05 2,610.44 4,065.30 J3-916 8.98 2,610.44 2,610.44
J3-777 2,005.07 J3-916 23.83 675 2,708.58 3,031.25 J3-776 17.03 2,626.48 2,626.48
J3-986 2,005.07 J3-372 31.2 822.01 3,287.15 2,955.87 J3-987 11.63 2,629.16 2,629.16
J3-983 2,005.07 J3-372 31.2 822.01 3,287.15 2,884.03 J3-985 15.97 2,633.69 2,633.69
J3-391 2,005.07 J3-372 31.2 822.01 3,287.98 2,926.59 J3-391 20.29 2,644.07 2,644.07
J3-937 2,005.07 J3-377 31.01 811.58 3,191.50 2,907.03 J3-937 20.29 2,678.39 2,678.39
J3-380 2,005.07 J3-377 30.09 809.45 2,965.03 2,895.03 J3-380 20.29 2,691.49 2,691.49
J3-304 2,005.07 J3-372 31.2 822.01 3,287.94 2,936.51 J3-305 16.39 2,705.95 2,705.95
J3-568 2,005.07 J3-916 27.09 682.53 6,202.08 2,699.78 J3-568 20.27 2,708.68 2,708.68
J3-883 2,005.07 J3-916 23.14 673.41 2,712.81 3,814.67 J3-916 12.93 2,712.82 2,712.81
J3-778 2,005.07 J3-916 23.91 675.18 2,716.05 3,482.93 J3-776 14.99 2,804.62 2,716.05
J3-351 2,005.07 J3-373 31.12 821.83 3,258.70 3,024.44 J3-351 20.3 2,729.51 2,729.51
J3-785 2,005.07 J3-916 27.09 682.53 6,207.70 2,727.25 J3-785 20.27 2,736.97 2,736.97
J3-784 2,005.07 J3-916 27.09 682.53 6,213.32 2,774.94 J3-784 20.28 2,785.87 2,785.87
J3-984 2,005.07 J3-372 31.2 822.01 3,287.15 3,104.31 J3-985 14.24 2,792.38 2,792.38
J3-332 2,005.07 J3-372 31.2 822 3,286.35 3,186.10 J3-332 20.32 2,797.26 2,797.26
J3-774 2,005.07 J3-916 24.7 677.01 2,974.78 3,252.95 J3-776 16.87 2,804.98 2,804.98
J3-918 2,005.07 J3-916 24.17 675.78 2,805.77 4,006.58 J3-916 11.4 2,805.77 2,805.77
J3-890 2,005.07 J3-916 27.09 682.53 6,197.70 3,118.84 J3-568 11.89 2,833.91 2,833.91
J3-888 2,005.07 J3-916 27.09 682.53 6,197.70 3,066.82 J3-568 13.43 2,833.91 2,833.91
J3-889 2,005.07 J3-916 27.09 682.53 6,197.70 2,967.71 J3-568 16.29 2,833.91 2,833.91
J3-326 2,005.07 J3-372 31.2 822 3,286.93 3,175.05 J3-326 20.32 2,836.49 2,836.49
J3-952 2,005.07 J3-377 30.39 810.14 3,036.87 2,957.84 J3-952 20.3 2,837.38 2,837.38
J3-575 2,005.07 J3-916 27.09 682.53 6,219.60 2,841.61 J3-575 20.28 2,850.36 2,850.36
J3-991 2,005.07 J3-372 31.2 822.01 3,287.15 3,007.46 J3-991 20.3 2,855.21 2,855.21
J3-902 2,005.07 J3-916 27.09 682.53 6,194.47 2,855.30 J3-902 20.29 2,863.53 2,863.53
J3-942 2,005.07 J3-377 29.71 808.58 2,873.01 4,446.50 J3-377 10.94 2,873.03 2,873.01
J3-338 2,005.07 J3-372 31.2 822 3,286.89 3,172.11 J3-338 20.32 2,873.26 2,873.26
J3-920 2,005.07 J3-916 24.37 676.25 2,873.73 3,186.11 J3-916 18.4 2,873.73 2,873.73
J3-919 2,005.07 J3-916 24.37 676.25 2,873.73 4,141.19 J3-916 10.95 2,873.73 2,873.73
J3-354 2,005.07 J3-373 29.82 818.82 2,877.51 3,636.05 J3-373 18.11 2,877.52 2,877.51
J3-891 2,005.07 J3-916 27.09 682.53 6,196.13 3,023.56 J3-568 16.25 2,886.00 2,886.00
J3-878 2,005.07 J3-916 27.14 682.64 0.00 2,906.97 J3-878 20.29 2,914.02 2,914.02
J3-333 2,005.07 J3-372 31.2 822 3,286.39 3,387.74 J3-333 20.34 2,950.87 2,950.87
J-5042 2,005.07 J-5082 33.44 532.19 0.00 2,985.33 J-5042 20.3 2,958.20 2,958.20
J3-379 2,005.07 J3-377 30.09 809.45 2,965.03 4,341.37 J3-380 11.77 3,534.64 2,965.03
J3-562 2,005.07 J3-373 31.08 821.74 3,243.58 3,419.99 J3-562 20.34 2,971.49 2,971.49
J3-347 2,005.07 J3-372 31.16 821.92 3,274.42 3,426.09 J3-347 20.34 2,983.63 2,983.63
J3-922 2,005.07 J3-916 24.65 676.89 2,984.73 4,457.01 J3-916 9.45 2,984.73 2,984.73
J3-324 2,005.07 J3-372 31.2 822.01 3,287.16 3,436.11 J3-324 20.34 2,986.58 2,986.58
J3-375 2,005.07 J3-373 31.12 821.83 3,258.70 3,432.03 J3-375 20.34 3,003.64 3,003.64
J3-951 2,005.07 J3-377 30.39 810.14 3,036.87 4,217.92 J3-377 15.36 3,036.91 3,036.87
J3-348 2,005.07 J3-373 31.15 821.88 3,267.72 3,508.82 J3-348 20.35 3,066.35 3,066.35
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J-5090 2,005.07 J3-372 31.2 822.01 3,288.35 3,332.86 J-5090 20.33 3,070.20 3,070.20
J3-334 2,005.07 J3-372 31.2 822 3,286.15 3,563.79 J3-334 20.36 3,074.94 3,074.94
J3-901 2,005.07 J3-916 27.09 682.53 6,186.68 3,291.99 J3-902 13.77 3,086.93 3,086.93
J3-330 2,005.07 J3-372 31.2 822 3,286.61 3,578.62 J3-333 20.15 3,089.61 3,089.61
J3-343 2,005.07 J3-372 31.19 821.99 3,285.05 3,579.95 J3-343 20.36 3,093.96 3,093.96
J3-921 2,005.07 J3-916 24.87 677.39 3,096.55 4,650.77 J3-916 9.17 3,096.55 3,096.55
J3-900 2,005.07 J3-916 27.09 682.53 6,185.20 3,109.45 J3-902 20.04 3,109.84 3,109.84
J3-353 2,005.07 J3-373 30.68 820.8 3,111.21 3,752.58 J3-373 19.7 3,111.24 3,111.21
J3-899 2,005.07 J3-916 27.09 682.53 6,183.98 3,267.69 J3-902 15.45 3,115.07 3,115.07
J3-897 2,005.07 J3-916 27.09 682.53 6,183.10 3,146.77 J3-902 19.11 3,115.77 3,115.77
J3-381 2,005.07 J3-377 30.8 811.08 3,116.96 4,337.23 J3-377 15.54 3,117.01 3,116.96
J-5028 2,005.07 J-5082 33.44 532.19 0.00 3,153.04 J-5028 20.31 3,119.05 3,119.05
J3-895 2,005.07 J3-916 27.09 682.53 6,180.73 3,411.45 J3-902 11.18 3,121.19 3,121.19
J3-938 2,005.07 J3-372 31.16 821.9 3,272.81 3,608.18 J3-936 19.93 3,121.89 3,121.89
J3-896 2,005.07 J3-916 27.09 682.53 6,185.80 3,430.19 J3-902 11.01 3,133.36 3,133.36
J3-934 2,005.07 J3-377 30.81 811.11 3,134.22 4,730.54 J3-377 12.62 3,134.28 3,134.22
J-5033 2,005.07 J-5082 33.44 532.19 0.00 3,200.22 J-5041 18.34 3,136.92 3,136.92
J-5041 2,005.07 J-5082 33.44 532.19 0.00 3,150.35 J-5041 20.31 3,136.92 3,136.92
J3-386 2,005.07 J3-372 31.2 822.01 3,287.98 3,584.70 J3-386 20.36 3,154.17 3,154.17
J3-374 2,005.07 J3-373 31.02 821.6 3,222.29 3,662.51 J3-374 20.37 3,157.89 3,157.89
J3-990 2,005.07 J3-372 31.2 822.01 3,287.15 3,585.58 J3-985 12.1 3,157.91 3,157.91
J3-323 2,005.07 J3-372 31.2 822 3,286.93 3,707.71 J3-324 19.56 3,158.45 3,158.45
J3-926 2,005.07 J3-916 24.97 677.62 3,162.59 4,319.99 J3-916 12.73 3,162.30 3,162.30
J-5031 2,005.07 J-5082 33.44 532.19 0.00 3,178.07 J-5031 20.32 3,162.74 3,162.74
J3-925 2,005.07 J3-916 24.97 677.64 3,169.02 4,385.81 J3-916 12.29 3,168.75 3,168.75
J3-382 2,005.07 J3-377 31.03 811.6 3,178.40 4,183.74 J3-377 17.46 3,178.47 3,178.40
J3-344 2,005.07 J3-372 31.18 821.96 3,280.13 3,614.64 J3-344 20.36 3,180.35 3,180.35
J3-924 2,005.07 J3-916 24.99 677.68 3,182.40 4,612.91 J3-916 10.6 3,182.25 3,182.25
J3-726 2,005.07 J3-372 31.2 822 3,286.63 4,178.59 J3-333 12.34 3,190.49 3,190.49
J3-866 2,005.07 J3-916 27.24 682.86 6,759.49 3,185.39 J3-866 20.32 3,190.75 3,190.75
J3-939 2,005.07 J3-377 31.01 811.58 3,191.50 4,132.49 J3-377 17.95 3,191.57 3,191.50
J3-337 2,005.07 J3-372 31.2 822 3,286.73 4,215.69 J3-333 11.84 3,196.92 3,196.92
J3-355 2,005.07 J3-372 31.13 821.84 3,259.89 3,825.84 J3-355 20.38 3,206.60 3,206.60
J3-371 2,005.07 J3-372 30.92 821.37 3,207.24 4,389.17 J3-372 16.4 3,207.29 3,207.24
J3-341 2,005.07 J3-372 31.2 822 3,286.85 4,337.40 J3-333 10.02 3,210.04 3,210.04
J3-953 2,005.07 J3-377 31.16 811.9 3,210.52 4,124.81 J3-377 18.3 3,210.59 3,210.52
J3-342 2,005.07 J3-372 31.2 822 3,286.87 4,064.24 J3-333 14.84 3,213.32 3,213.32
J3-560 2,005.07 J3-372 31.2 822 3,286.89 3,914.51 J3-333 17.42 3,216.58 3,216.58
J3-313 2,005.07 J3-372 31.2 822.01 3,287.58 3,750.86 J3-315 17.5 3,218.99 3,218.99
J3-322 2,005.07 J3-372 31.2 822 3,286.93 3,828.99 J3-333 18.94 3,221.91 3,221.91
J3-561 2,005.07 J3-372 31.2 822 3,286.94 3,958.31 J3-333 16.91 3,225.58 3,225.58
J3-923 2,005.07 J3-916 25.05 677.82 3,231.31 5,231.02 J3-916 5.91 3,231.54 3,231.31
J3-321 2,005.07 J3-372 31.2 822.01 3,286.99 4,135.96 J3-333 14.15 3,234.42 3,234.42
J3-318 2,005.07 J3-372 31.2 822.01 3,287.00 3,879.52 J3-333 18.45 3,236.62 3,236.62
J3-329 2,005.07 J3-372 31.2 822.01 3,287.77 3,803.47 J3-329 20.38 3,241.59 3,241.59
J3-336 2,005.07 J3-372 31.2 822 3,286.44 3,876.64 J3-331 17.11 3,244.99 3,244.99
J3-387 2,005.07 J3-372 31.2 822.01 3,287.91 3,792.04 J3-387 20.38 3,253.37 3,253.37
J3-935 2,005.07 J3-372 31.1 821.77 3,253.79 4,121.61 J3-372 18.69 3,253.83 3,253.79
J3-320 2,005.07 J3-372 31.2 822.01 3,287.12 4,122.09 J3-333 15.03 3,260.19 3,260.19
J3-335 2,005.07 J3-372 31.2 822 3,286.13 3,703.20 J3-335 20.37 3,264.11 3,264.11
J3-398 2,005.07 J3-372 31.2 822.01 3,287.15 3,849.01 J3-333 19.57 3,265.36 3,265.36
J3-992 2,005.07 J3-372 31.2 822.01 3,287.18 4,499.67 J3-333 8.91 3,271.93 3,271.93
J3-349 2,005.07 J3-372 31.16 821.92 3,274.45 3,779.40 J3-348 20.12 3,272.48 3,272.48
J3-350 2,005.07 J3-372 31.16 821.92 3,274.45 3,574.67 J3-350 20.36 3,424.27 3,274.45
J3-885 2,005.07 J3-916 24.86 677.38 3,275.41 5,193.31 J3-916 7.62 3,275.41 3,275.41
J3-319 2,005.07 J3-372 31.2 822.01 3,287.21 4,234.12 J3-333 13.64 3,278.94 3,278.94
J3-356 2,005.07 J3-372 31.19 821.98 3,281.40 3,934.03 J3-372 20.19 3,281.45 3,281.40
J3-385 2,005.07 J3-372 31.2 822.01 3,288.13 3,913.45 J3-329 19.56 3,282.44 3,282.44
J3-339 2,005.07 J3-372 31.2 822 3,286.91 3,625.98 J3-339 20.36 3,294.70 3,286.91
J3-317 2,005.07 J3-372 31.2 822.01 3,287.33 3,867.48 J3-333 20.18 3,305.99 3,287.33
J3-310 2,005.07 J3-372 31.2 822.01 3,287.74 3,842.06 J3-309 19.39 3,564.04 3,287.74
J3-312 2,005.07 J3-372 31.2 822.01 3,287.88 3,878.19 J3-312 20.39 3,575.41 3,287.88
J3-307 2,005.07 J3-372 31.2 822.01 3,287.91 3,889.06 J3-307 20.39 3,606.55 3,287.91
J3-295 2,003.94 J3-372 31.21 822.02 3,288.02 6,760.10 J3-387 -17.18 3,469.86 3,288.02
J3-303 2,005.07 J3-372 31.2 822.01 3,288.06 3,764.73 J3-303 20.38 3,465.79 3,288.06
J3-316 2,005.07 J3-372 31.2 822.01 3,288.06 4,110.98 J3-387 16.34 3,304.96 3,288.06
J3-877 2,005.07 J3-916 27.14 682.64 0.00 3,514.38 J3-878 12.12 3,288.30 3,288.30
J3-302 2,005.07 J3-372 31.2 822.01 3,288.35 4,964.62 J3-387 3.13 3,360.95 3,288.35
J3-292 2,005.07 J3-372 31.21 822.02 3,288.97 6,380.41 J3-387 -12.71 3,446.34 3,288.97
J3-293 2,005.07 J3-372 31.21 822.02 3,289.13 6,753.40 J3-387 -17.29 3,467.31 3,289.13
J4-2022 2,005.07 J3-372 31.21 822.03 3,289.99 7,586.23 J3-329 -24.63 3,500.22 3,289.99
J3-857 2,005.07 J3-372 31.21 822.03 3,290.14 6,579.97 J3-329 -10.5 3,513.45 3,290.14
J3-856 2,005.07 J3-372 31.21 822.03 3,290.14 6,592.12 J3-329 -10.72 3,513.90 3,290.14
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J3-384 2,005.07 J3-372 31.21 822.03 3,290.32 4,746.23 J3-329 12.28 3,526.57 3,290.32
J3-954 2,005.07 J3-372 31.21 822.04 3,291.24 4,835.46 J3-356 12 3,384.32 3,291.24
J3-948 2,005.07 J3-916 25.16 678.06 3,345.80 5,763.07 J3-916 2.95 3,345.80 3,345.80
J3-602 2,005.07 J3-916 27.09 682.53 6,197.61 3,350.61 J3-602 20.33 3,360.41 3,360.41
J3-944 2,005.07 J3-916 25.06 677.83 3,364.38 5,540.73 J3-916 5.64 3,364.39 3,364.38
J-5030 2,005.07 J-5082 33.44 532.19 0.00 3,411.11 J-5031 20.34 3,369.21 3,369.21
J3-947 2,005.07 J3-916 25.12 677.98 3,385.81 4,574.44 J3-916 13.29 3,385.81 3,385.81
J3-946 2,005.07 J3-916 25.12 677.98 3,385.81 5,130.89 J3-916 9.16 3,385.81 3,385.81
J3-357 2,005.07 J3-373 31.49 822.69 3,414.54 3,984.34 J3-357 20.4 3,705.87 3,414.54
J3-604 2,005.07 J3-916 27.09 682.53 6,219.60 3,402.44 J3-604 20.34 3,415.18 3,415.18
J3-950 2,005.07 J3-916 25.22 678.22 3,439.80 5,316.49 J3-916 8.24 3,439.81 3,439.80
J3-360 2,005.07 J3-373 32.39 824.75 3,832.77 3,723.78 J3-360 20.37 3,453.22 3,453.22
J3-358 2,005.07 J3-373 32.07 824.01 3,670.85 3,728.65 J3-358 20.37 3,467.98 3,467.98
J3-943 2,005.07 J3-916 25.31 678.42 3,531.95 6,116.86 J3-916 2.83 3,531.96 3,531.95
J-5026 2,005.07 J-5082 33.44 532.19 0.00 3,604.74 J-5026 20.36 3,559.23 3,559.23
J3-359 2,005.07 J3-373 31.83 823.47 3,560.80 4,841.43 J3-358 11.75 3,771.59 3,560.80
J3-370 2,005.07 J3-370 31.64 824.02 3,621.70 4,225.28 J3-370 20.42 3,621.78 3,621.70
J3-573 2,005.07 J3-916 27.09 682.53 6,213.23 3,998.62 J3-784 14 3,674.71 3,674.71
J3-572 2,005.07 J3-916 25.81 679.56 4,261.43 4,714.21 J3-994 -28.5 3,682.73 3,682.73
J3-363 2,005.07 J3-373 32.11 824.1 3,687.91 5,219.71 J3-360 9.07 3,802.25 3,687.91
J3-790 2,005.07 J3-373 32.43 824.84 3,852.90 4,263.73 J3-360 18.16 3,720.87 3,720.87
J3-603 2,005.07 J3-916 27.09 682.53 6,219.85 4,125.56 J3-784 13 3,743.06 3,743.06
J3-908 2,005.07 J3-916 26.81 681.87 6,133.17 5,378.34 J3-377 17.04 3,760.29 3,760.29
J3-907 2,005.07 J3-916 26.92 682.13 6,170.40 5,090.52 J3-377 18.28 3,770.97 3,770.97
J3-905 2,005.07 J3-916 27.06 682.44 0.00 3,745.27 J3-905 20.37 3,771.12 3,771.12
J3-566 2,005.07 J3-916 27.09 682.53 0.00 7,088.22 J3-377 7.66 3,792.11 3,792.11
J3-881 2,005.07 J3-916 27.12 682.6 0.00 7,005.62 J3-377 8.26 3,794.03 3,794.03
J3-874 2,005.07 J3-916 27.14 682.63 0.00 6,345.30 J3-377 12.97 3,795.19 3,795.19
J3-579 2,005.07 J3-916 27.09 682.53 6,224.79 4,306.88 J3-784 10.64 3,795.64 3,795.64
J3-873 2,005.07 J3-916 27.14 682.64 0.00 6,107.33 J3-377 14.34 3,795.70 3,795.70
J3-574 2,005.07 J3-916 27.09 682.53 6,225.63 4,101.22 J3-784 14.72 3,805.52 3,805.52
J3-858 2,005.07 J3-916 27.17 682.71 0.00 7,272.57 J3-377 7.24 3,807.02 3,807.02
J3-861 2,005.07 J3-916 27.22 682.83 0.00 6,506.02 J3-377 12.73 3,816.19 3,816.19
J3-862 2,005.07 J3-916 27.24 682.86 0.00 6,238.56 J3-377 13.88 3,818.94 3,818.94
J3-869 2,005.07 J3-916 27.24 682.86 6,759.49 4,970.44 J3-377 18.93 3,818.94 3,818.94
J-5043 2,005.07 J3-916 27.29 682.98 0.00 5,130.01 J3-377 18.35 3,823.90 3,823.90
J-5039 2,005.07 J3-916 27.29 682.98 6,896.93 5,975.45 J3-377 15 3,823.90 3,823.90
J-5037 2,005.07 J3-916 29.76 688.68 7,133.05 4,888.64 J3-377 19.3 3,833.33 3,833.33
J3-567 2,005.07 J3-916 27.09 682.53 6,230.37 4,281.21 J3-784 12.6 3,866.54 3,866.54
J3-361 2,005.07 J3-373 32.59 825.21 3,939.85 5,184.81 J3-360 11.8 3,939.46 3,939.46
J-5024 2,005.07 J-5082 33.44 532.19 0.00 4,048.61 J-5024 20.4 3,989.22 3,989.22
J-5025 2,005.07 J-5082 33.44 532.19 0.00 6,427.62 J-5024 -98.83 3,989.22 3,989.22
J4-700 2,005.07 J3-916 25.81 679.56 4,261.43 4,110.73 J4-700 20.41 4,116.37 4,116.37
J3-789 2,005.07 J3-373 32.9 825.92 4,121.41 5,101.01 J3-360 16.64 4,261.11 4,121.41
J3-571 2,005.07 J3-916 25.81 679.56 4,261.43 4,122.45 J4-700 20.41 4,128.11 4,128.11
J3-868 2,005.07 J3-916 27.24 682.86 0.00 4,413.93 J3-866 11.77 4,231.43 4,231.43
J-5040 2,005.07 J3-916 27.29 682.98 0.00 4,287.10 J-5040 20.43 4,274.38 4,274.38
J3-872 2,005.07 J3-916 27.14 682.64 0.00 4,630.33 J3-878 12.23 4,336.10 4,336.10
J3-859 2,005.07 J3-916 27.17 682.71 0.00 4,350.77 J3-859 20.43 4,360.42 4,360.42
J-5023 2,005.07 J-5082 33.44 532.19 0.00 4,510.26 J-5023 20.45 4,434.01 4,434.01
J3-362 2,005.07 J3-373 33.42 827.14 4,445.87 5,376.58 J3-360 19.69 4,836.62 4,445.87
J3-368 2,005.07 J-5082 33.44 532.19 0.00 5,979.03 J3-373 18.8 4,861.52 4,861.52
J3-369 2,005.07 J-5082 33.44 532.19 0.00 5,972.71 J3-373 18.86 4,869.26 4,869.26
J3-906 2,005.07 J3-916 27.03 682.37 0.00 5,319.15 J3-905 15.22 4,876.81 4,876.81
J3-867 2,005.07 J3-916 27.24 682.86 0.00 5,013.68 J3-866 18.33 4,949.78 4,949.78
J3-904 2,005.07 J3-916 27.07 682.47 0.00 5,525.57 J3-905 14.32 4,991.51 4,991.51
J3-367 2,005.07 J-5082 33.44 532.19 0.00 6,228.39 J3-370 19.1 5,216.58 5,216.58
J3-864 2,005.07 J3-916 27.17 682.71 0.00 5,490.41 J3-860 13.62 5,290.42 5,290.42
J3-366 2,005.07 J-5082 33.44 532.19 0.00 6,348.32 J3-370 19.06 5,317.40 5,317.40
J-5044 2,005.07 J3-916 27.69 683.91 7,006.67 5,540.62 J-5037 14.98 5,320.39 5,320.39
J1-8 2,005.67 J-5082 33.44 532.19 0.00 5,308.79 J1-8 20.53 5,322.02 5,322.02
J3-870 2,005.07 J3-916 27.14 682.64 0.00 5,843.89 J3-871 11.91 5,323.21 5,323.21
J-5021 2,005.07 J-5082 33.44 532.19 0.00 8,189.90 J3-369 5.95 5,514.90 5,514.90
J3-910 2,005.07 J3-916 26.53 681.23 5,970.05 6,832.63 J3-916 7.41 5,970.05 5,970.05
J3-880 2,005.07 J3-916 27.1 682.55 0.00 8,459.67 J3-784 -23.95 6,702.57 6,702.57
J3-863 2,005.07 J3-916 27.11 682.56 0.00 8,702.06 J3-784 -29.54 6,737.20 6,737.20
J-5045 2,005.07 J-5082 33.44 532.19 0.00 16,579.47 J-5023 -190.67 7,845.78 7,845.78
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ID
J3-274 2,005.07 J-516 -240.87 -28.9 898.33 1,144.10 J-516 -17.16 898.35 898.33
J3-506 2,007.20 J3-402 -59.06 422.69 1,020.04 1,208.46 J3-402 12.32 1,020.08 1,020.04
J3-929 2,005.07 J3-929 2.93 758.77 1,023.53 1,172.13 J3-929 20.12 1,023.49 1,023.49
J-515 2,005.07 J3-557 -137.12 252.55 1,030.15 1,827.62 J3-557 -98.37 1,030.15 1,030.15
J3-557 2,005.07 J3-557 -137.12 252.55 1,030.15 1,029.05 J3-557 20.10 1,030.15 1,030.15
J3-930 2,005.07 J3-929 4.66 762.75 1,056.76 1,319.77 J3-929 18.29 1,056.72 1,056.72
J3-995 2,005.07 J3-787 -16.15 381.72 1,087.01 1,536.71 J3-787 4.55 1,087.04 1,087.01
J3-994 2,005.07 J3-787 -16.15 381.72 1,087.01 1,427.38 J3-787 8.72 1,087.04 1,087.01
J3-928 2,005.07 J3-929 6.28 766.5 1,087.69 1,375.97 J3-929 18.10 1,087.64 1,087.64
J3-275 2,005.07 J-516 -152.71 174.57 1,096.30 1,411.78 J-516 -23.22 1,096.29 1,096.29
J3-927 2,005.07 J3-929 6.72 767.5 1,100.08 1,814.02 J3-929 10.51 1,100.02 1,100.02
J3-932 2,005.07 J3-929 7.10 768.39 1,107.05 1,390.80 J3-929 18.29 1,106.99 1,106.99
J-513 2,005.07 J-513 -92.46 389.62 1,108.64 1,107.25 J-513 20.11 1,108.64 1,108.64
J3-915 2,005.07 J3-915 -9.62 651.79 1,450.02 1,502.62 J3-929 16.42 1,108.82 1,108.82
J3-914 2,005.07 J3-914 -3.26 602.48 1,675.38 1,713.69 J3-929 12.68 1,108.82 1,108.82
J3-916 2,005.07 J3-929 7.08 768.33 1,108.88 2,024.77 J3-929 6.68 1,108.82 1,108.82
J3-931 2,005.07 J3-929 7.27 768.79 1,112.19 1,874.98 J3-929 9.81 1,112.14 1,112.14
J3-600 2,005.07 J3-929 7.79 769.98 1,125.77 2,724.26 J3-929 -5.93 1,125.71 1,125.71
J3-289 2,005.07 J3-289 -104.62 333.56 1,128.89 1,127.52 J3-289 20.11 1,128.91 1,128.89
J3-596 2,005.07 J3-929 7.90 770.23 1,129.24 2,105.11 J3-929 5.93 1,129.17 1,129.17
J3-597 2,005.07 J3-929 7.90 770.23 1,129.24 2,535.70 J3-929 -1.14 1,129.17 1,129.17
J3-595 2,005.07 J3-929 8.01 770.48 1,132.27 3,360.41 J3-929 -11.21 1,132.20 1,132.20
J3-594 2,005.07 J3-929 8.11 770.72 1,135.30 3,352.35 J3-929 -10.80 1,135.24 1,135.24
J3-593 2,005.07 J3-929 8.11 770.72 1,135.30 2,368.44 J3-929 0.76 1,135.24 1,135.24
J3-592 2,005.07 J3-929 8.11 770.72 1,135.30 2,207.45 J3-929 4.11 1,135.24 1,135.24
J3-601 2,005.07 J3-929 8.15 770.81 1,136.69 3,012.95 J3-929 -8.40 1,136.63 1,136.63
J3-598 2,005.07 J3-598 0.51 661.19 1,604.93 1,659.14 J3-929 14.46 1,136.63 1,136.63
J3-599 2,005.07 J3-929 8.19 770.91 1,137.63 2,822.42 J3-929 -8.91 1,137.57 1,137.57
J3-279 2,005.07 J3-279 -127.35 241.1 1,157.29 1,156.21 J3-279 20.12 1,157.31 1,157.29
J3-280 2,005.07 J3-280 -110.53 301.91 1,161.97 1,160.71 J3-280 20.12 1,161.99 1,161.97
J3-933 2,005.07 J3-929 9.49 773.91 1,173.62 1,794.07 J3-929 13.19 1,173.53 1,173.53
J3-909 2,005.07 J3-909 -50.59 403.26 1,235.19 1,233.69 J3-909 20.12 1,235.19 1,235.19
J3-401 2,005.07 J3-402 -32.31 484.43 1,304.39 1,704.37 J3-402 6.30 1,304.39 1,304.39
J3-956 2,005.07 J3-956 -55.40 482.14 1,313.02 1,364.15 J3-956 20.14 1,312.99 1,312.99
J3-776 2,005.07 J3-776 8.83 630.38 1,321.42 1,315.56 J3-776 20.13 1,321.41 1,321.41
J3-276 2,005.07 J-516 -84.62 331.71 1,334.48 1,444.17 J-516 8.83 1,334.49 1,334.48
J3-392 2,005.07 J3-392 -23.92 613.8 1,338.01 1,419.70 J3-392 20.14 1,338.01 1,338.01
J3-743 2,005.07 J3-743 -65.12 426.71 1,340.60 1,384.46 J3-743 20.14 1,340.59 1,340.59
J3-282 2,005.07 J-516 -78.94 344.82 1,359.17 1,450.58 J-516 11.19 1,359.17 1,359.17
J3-283 2,005.07 J3-283 -92.62 194.25 1,469.56 1,492.63 J-516 6.32 1,359.17 1,359.17
J3-281 2,005.07 J3-281 -77.06 329.15 1,402.93 1,417.19 J-516 17.50 1,381.07 1,381.07
J3-581 2,005.07 J3-929 18.31 794.25 1,400.41 2,803.47 J3-929 14.81 1,400.30 1,400.30
J3-585 2,005.07 J3-929 18.41 794.48 1,420.35 2,617.81 J3-929 15.84 1,420.33 1,420.33
J3-583 2,005.07 J3-929 18.40 794.48 1,421.62 2,446.95 J3-929 16.60 1,421.60 1,421.60
J3-584 2,005.07 J3-929 18.42 794.52 1,423.60 2,642.99 J3-929 15.75 1,423.58 1,423.58
J3-582 2,005.07 J3-929 18.49 794.66 1,435.81 2,703.71 J3-929 15.49 1,435.81 1,435.81
J3-589 2,005.07 J3-929 18.71 795.19 1,437.00 3,908.44 J3-929 8.34 1,437.00 1,437.00
J3-315 2,005.07 J3-315 -7.60 662.45 1,438.66 1,541.33 J3-315 20.15 1,438.65 1,438.65
J3-744 2,005.07 J3-744 -48.66 449.71 1,440.99 1,486.27 J3-744 20.15 1,440.98 1,440.98
J3-376 2,005.07 J3-929 15.91 788.72 1,450.05 2,153.49 J3-929 13.83 1,449.99 1,449.99
J3-894 2,005.07 J3-787 6.90 434.92 1,476.45 2,127.46 J3-787 3.39 1,476.46 1,476.45
J3-892 2,005.07 J3-787 6.90 434.92 1,476.45 3,096.65 J3-787 -30.39 1,476.46 1,476.45
J3-893 2,005.07 J3-787 6.90 434.92 1,476.45 2,399.51 J3-787 -5.02 1,476.46 1,476.45
J3-960 2,005.07 J3-960 -23.78 560.12 1,480.12 1,543.09 J3-960 20.15 1,480.09 1,480.09
J3-377 2,005.07 J3-929 16.85 790.89 1,494.90 1,890.79 J3-929 18.30 1,494.76 1,494.76
J3-294 2,005.07 J3-280 -36.45 472.87 1,501.94 1,644.40 J3-280 9.76 1,501.94 1,501.94
J3-586 2,005.07 J3-929 19.09 796.05 1,531.20 2,714.43 J3-929 16.03 1,531.19 1,531.19
J3-588 2,005.07 J3-588 9.04 493.87 1,865.75 1,873.81 J3-929 19.76 1,531.19 1,531.19
J-5082 2,005.07 J-5082 -29.67 386.54 1,533.96 1,529.19 J-5082 20.15 1,533.96 1,533.96
J3-912 2,005.07 J3-915 -1.04 671.6 1,549.71 2,015.58 J3-915 -1.65 1,549.69 1,549.69
J3-913 2,005.07 J3-915 -1.04 671.6 1,549.71 1,913.30 J3-915 4.16 1,549.69 1,549.69
J3-297 2,005.07 J3-297 -8.01 614.51 1,561.04 1,644.60 J3-297 20.16 1,561.04 1,561.04
J3-723 2,005.07 J3-743 -21.37 527.67 1,566.24 1,757.15 J3-743 6.31 1,566.22 1,566.22
J3-724 2,005.07 J3-744 -22.55 509.95 1,581.91 1,702.66 J3-743 11.99 1,566.22 1,566.22
J3-725 2,005.07 J3-744 -22.55 509.95 1,581.91 1,824.41 J3-743 -0.90 1,566.22 1,566.22
J3-745 2,005.07 J3-745 -22.63 460.77 1,643.31 1,687.80 J3-743 13.51 1,566.22 1,566.22
J-5080 2,005.07 J-5080 -22.34 431.44 1,567.88 1,566.22 J-5080 20.16 1,567.88 1,567.88
J3-879 2,005.07 J3-879 -19.06 428.02 1,569.42 1,567.44 J3-879 20.16 1,569.39 1,569.39
J3-299 2,005.07 J3-297 -4.82 621.87 1,577.74 1,743.48 J3-297 15.36 1,577.83 1,577.74
J3-288 2,005.07 J3-280 -21.41 507.59 1,588.29 1,677.76 J3-280 16.65 1,588.26 1,588.26
J3-716 2,005.07 J3-716 -6.32 610.42 1,595.64 1,671.08 J3-716 20.17 1,595.60 1,595.60
J3-309 2,005.07 J3-309 -10.37 579.07 1,606.93 1,674.19 J3-309 20.17 1,606.92 1,606.92
J3-587 2,005.07 J3-929 19.64 797.32 1,607.63 2,509.43 J3-929 17.65 1,607.68 1,607.63
J3-717 2,005.07 J3-716 -4.58 614.44 1,611.66 1,791.07 J3-716 12.52 1,611.62 1,611.62
J3-955 2,005.07 J3-956 -7.57 592.53 1,612.87 1,788.31 J3-956 11.51 1,612.84 1,612.84
J3-957 2,005.07 J3-956 -4.82 598.87 1,636.72 1,792.67 J3-716 12.68 1,614.89 1,614.89
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J3-958 2,005.07 J3-716 -4.07 615.6 1,616.54 1,778.16 J3-716 13.92 1,616.50 1,616.50
J3-959 2,005.07 J3-960 -4.75 604.03 1,629.06 1,701.90 J3-716 19.65 1,617.72 1,617.72
J3-718 2,005.07 J3-718 -18.32 512.72 1,620.53 1,672.39 J3-718 20.17 1,620.53 1,620.53
J3-715 2,005.07 J3-716 -3.48 616.98 1,622.17 1,745.48 J3-716 16.82 1,622.13 1,622.13
J3-591 2,005.07 J3-929 19.78 797.65 1,627.08 2,804.43 J3-929 16.48 1,627.12 1,627.08
J3-325 2,005.07 J3-325 10.57 719.39 1,627.68 1,772.80 J3-325 20.18 1,627.64 1,627.64
J3-719 2,005.07 J3-956 -5.00 598.46 1,635.07 1,993.85 J3-956 -4.00 1,635.05 1,635.05
J3-722 2,005.07 J3-956 -5.00 598.46 1,635.07 2,039.13 J3-956 -8.08 1,635.05 1,635.05
J-5079 2,005.07 J-5085 -20.03 488.78 1,635.88 1,706.75 J-5085 17.84 1,635.76 1,635.76
J3-296 2,005.07 J3-297 -0.17 632.6 1,635.95 2,022.18 J3-297 -1.50 1,635.81 1,635.81
J-5076 2,005.07 J-5085 -20.03 488.78 1,636.37 1,815.93 J-5085 4.59 1,636.32 1,636.32
J-5075 2,005.07 J-5085 -20.03 488.78 1,636.38 1,889.28 J-5085 -4.70 1,636.33 1,636.33
J-5077 2,005.07 J-5085 -20.03 488.78 1,636.43 1,800.26 J-5085 6.54 1,636.39 1,636.39
J-5078 2,005.07 J-5085 -20.03 488.78 1,636.43 1,899.22 J-5085 -5.99 1,636.40 1,636.40
J-5081 2,005.07 J-5085 -20.03 488.78 1,636.51 1,968.96 J-5085 -15.16 1,636.48 1,636.48
J-5083 2,005.07 J-5085 -20.03 488.78 1,638.57 1,766.67 J-5085 10.66 1,638.57 1,638.57
J-5084 2,005.07 J-5085 -20.03 488.78 1,638.57 1,754.37 J-5085 12.15 1,638.57 1,638.57
J3-714 2,005.07 J3-714 -1.21 625.21 1,639.28 1,719.29 J3-714 20.17 1,639.23 1,639.23
J3-875 2,005.07 J3-875 -10.59 445.55 1,644.67 1,642.52 J3-875 20.16 1,644.63 1,644.63
J3-713 2,005.07 J3-713 1.95 643.51 1,652.14 1,739.42 J3-713 20.17 1,652.08 1,652.08
J3-558 2,005.07 J3-289 -7.91 556.74 1,657.41 1,840.61 J3-289 8.90 1,657.37 1,657.37
J3-590 2,005.07 J3-929 20.35 798.96 1,666.94 4,790.53 J3-929 5.11 1,666.94 1,666.94
J3-978 2,005.07 J3-978 -12.08 487.11 1,702.71 1,753.90 J3-978 20.17 1,702.71 1,702.71
J3-405 2,005.07 J3-405 -14.51 465.52 1,703.48 1,748.43 J3-405 20.17 1,703.48 1,703.48
J3-397 2,005.07 J3-397 10.13 685.39 1,718.06 1,829.23 J3-397 20.18 1,718.02 1,718.02
J3-290 2,005.07 J3-297 8.50 652.63 1,732.09 2,177.96 J3-297 -3.93 1,731.96 1,731.96
J3-395 2,005.07 J3-389 16.99 716.22 1,790.73 2,164.59 J3-389 9.68 1,790.69 1,790.69
J3-393 2,005.07 J3-389 16.99 716.22 1,790.73 2,016.49 J3-389 16.48 1,790.69 1,790.69
J3-394 2,005.07 J3-389 16.99 716.22 1,790.73 2,037.29 J3-389 15.55 1,790.69 1,790.69
J3-389 2,005.07 J3-389 16.99 716.22 1,790.73 1,932.01 J3-389 20.19 1,790.69 1,790.69
J3-396 2,005.07 J3-389 16.99 716.22 1,790.73 2,065.42 J3-389 14.28 1,790.69 1,790.69
J3-291 2,005.07 J3-297 14.46 666.36 1,809.12 2,254.52 J3-297 -2.38 1,809.02 1,809.02
J3-977 2,005.07 J3-297 14.67 666.85 1,812.05 2,070.22 J3-297 10.44 1,811.95 1,811.95
J3-974 2,005.07 J3-297 14.67 666.85 1,812.05 2,167.73 J3-297 3.90 1,811.95 1,811.95
J3-975 2,005.07 J3-297 14.67 666.85 1,812.05 2,112.53 J3-297 7.64 1,811.95 1,811.95
J3-979 2,005.07 J3-297 14.67 666.85 1,812.05 2,171.76 J3-297 3.63 1,811.95 1,811.95
J3-976 2,005.07 J3-297 14.67 666.85 1,812.05 2,137.87 J3-297 5.93 1,811.95 1,811.95
J3-300 2,005.07 J3-300 14.50 654.47 1,824.72 1,921.48 J3-300 20.19 1,824.67 1,824.67
J-5089 2,005.07 J-5089 17.07 619.4 1,892.41 1,967.00 J-5089 20.20 1,892.36 1,892.36
J-5087 2,005.07 J-5087 18.00 605.54 1,909.90 1,979.93 J-5087 20.20 1,909.87 1,909.87
J3-327 2,005.07 J2-206 20.83 437.07 2,069.56 J3-327 20.21 1,910.70 1,910.70
J3-882 2,005.07 J2-206 20.83 437.07 3,948.28 J3-929 13.66 1,924.70 1,924.70
J3-815 2,005.07 J2-206 20.83 437.07 3,453.01 J3-929 15.78 1,924.70 1,924.70
J3-911 2,005.07 J2-206 20.83 437.07 2,779.64 J3-929 18.09 1,925.16 1,925.16
J3-781 2,005.07 J2-206 20.83 437.07 2,924.30 J3-929 17.58 1,925.16 1,925.16
J3-782 2,005.07 J2-206 20.83 437.07 3,467.99 J3-929 15.26 1,925.16 1,925.16
J3-783 2,005.07 J2-206 20.83 437.07 3,328.14 J3-929 15.90 1,925.16 1,925.16
J3-780 2,005.07 J2-206 20.83 437.07 4,514.93 J3-929 9.67 1,925.16 1,925.16
J-5086 2,005.07 J2-206 20.83 437.07 2,040.35 J-5087 19.34 1,957.41 1,957.41
J3-305 2,005.07 J2-206 20.83 437.07 2,060.50 J3-305 20.21 1,969.30 1,969.30
J-5088 2,005.07 J2-206 20.83 437.07 2,130.67 J-5089 15.01 1,984.25 1,984.25
J-5035 2,005.07 J2-206 20.83 437.07 2,018.00 J-5035 20.20 2,003.02 2,003.02
J3-883 2,005.07 J2-206 20.83 437.07 3,894.01 J3-929 14.16 2,011.45 2,011.45
J3-576 2,005.07 J2-206 20.83 437.07 2,068.61 J3-576 20.21 2,071.74 2,071.74
J3-346 2,005.07 J2-206 20.83 437.07 2,293.74 J3-346 20.23 2,097.66 2,097.66
J3-578 2,005.07 J2-206 20.83 437.07 2,095.22 J3-578 20.21 2,099.02 2,099.02
J-5124 2,005.07 J2-206 20.83 437.07 2,178.40 J-5124 20.22 2,120.06 2,120.06
J3-404 2,005.07 J2-206 20.83 437.07 2,337.00 J3-405 7.67 2,149.21 2,149.21
J3-786 2,005.07 J2-206 20.83 437.07 2,145.42 J3-786 20.21 2,151.44 2,151.44
J-5125 2,005.07 J2-206 20.83 437.07 2,214.11 J-5125 20.22 2,190.64 2,190.64
J3-378 2,005.07 J2-206 20.83 437.07 4,144.09 J3-929 7.05 2,230.40 2,230.40
J3-577 2,005.07 J2-206 20.83 437.07 2,254.85 J3-577 20.22 2,258.45 2,258.45
J-5128 2,005.07 J2-206 20.83 437.07 2,372.89 J-5128 20.24 2,299.20 2,299.20
J3-903 2,005.07 J2-206 20.83 437.07 2,294.91 J3-903 20.23 2,300.17 2,300.17
J-5127 2,005.07 J2-206 20.83 437.07 2,397.21 J-5127 20.24 2,325.95 2,325.95
J3-373 2,005.07 J2-206 20.83 437.07 2,698.43 J3-373 20.27 2,326.93 2,326.93
J-5117 2,005.07 J2-206 20.83 437.07 3,577.96 J3-929 16.13 2,339.91 2,339.91
J3-989 2,005.07 J2-206 20.83 437.07 2,467.07 J3-989 20.25 2,340.18 2,340.18
J-5118 2,005.07 J2-206 20.83 437.07 3,558.08 J3-929 16.32 2,344.45 2,344.45
J3-940 2,005.07 J2-206 20.83 437.07 3,824.86 J3-929 12.47 2,355.96 2,355.96
J3-987 2,005.07 J2-206 20.83 437.07 2,492.86 J3-987 20.25 2,365.52 2,365.52
J3-886 2,005.07 J2-206 20.83 437.07 2,361.35 J3-886 20.24 2,366.03 2,366.03
J3-936 2,005.07 J2-206 20.83 437.07 2,653.15 J3-936 20.26 2,370.00 2,370.00
J-5126 2,005.07 J2-206 20.83 437.07 2,469.55 J-5126 20.25 2,371.14 2,371.14
J3-775 2,005.07 J2-206 20.83 437.07 2,347.46 J3-776 20.23 2,379.34 2,379.34
J3-885 2,005.07 J2-206 20.83 437.07 5,321.63 J3-929 8.62 2,385.88 2,385.88
J3-372 2,005.07 J2-206 20.83 437.07 2,789.66 J3-372 20.28 2,397.67 2,397.67
J3-860 2,005.07 J2-206 20.83 437.07 2,404.99 J3-860 20.24 2,408.47 2,408.47
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J3-884 2,005.07 J2-206 20.83 437.07 2,407.31 J3-884 20.24 2,411.05 2,411.05
J3-918 2,005.07 J2-206 20.83 437.07 4,203.13 J3-929 13.70 2,417.20 2,417.20
J3-920 2,005.07 J2-206 20.83 437.07 3,260.46 J3-929 18.79 2,429.09 2,429.09
J3-919 2,005.07 J2-206 20.83 437.07 4,321.85 J3-929 13.22 2,429.09 2,429.09
J3-944 2,005.07 J2-206 20.83 437.07 5,685.29 J3-929 6.95 2,431.53 2,431.53
J3-922 2,005.07 J2-206 20.83 437.07 4,621.29 J3-929 11.92 2,444.68 2,444.68
J3-946 2,005.07 J2-206 20.83 437.07 5,261.41 J3-929 9.19 2,447.90 2,447.90
J3-947 2,005.07 J2-206 20.83 437.07 4,673.91 J3-929 12.02 2,447.90 2,447.90
J3-921 2,005.07 J2-206 20.83 437.07 4,805.03 J3-929 11.15 2,456.00 2,456.00
J3-390 2,005.07 J2-206 20.83 437.07 2,655.39 J3-390 20.27 2,458.14 2,458.14
J3-926 2,005.07 J2-206 20.83 437.07 4,436.46 J3-929 12.96 2,460.72 2,460.72
J3-925 2,005.07 J2-206 20.83 437.07 4,501.52 J3-929 12.66 2,461.07 2,461.07
J3-924 2,005.07 J2-206 20.83 437.07 4,736.74 J3-929 11.57 2,461.92 2,461.92
J3-923 2,005.07 J2-206 20.83 437.07 5,383.02 J3-929 8.40 2,464.37 2,464.37
J3-988 2,005.07 J2-206 20.83 437.07 2,604.30 J3-988 20.26 2,465.93 2,465.93
J3-948 2,005.07 J2-206 20.83 437.07 5,917.26 J3-929 5.73 2,467.34 2,467.34
J3-985 2,005.07 J2-206 20.83 437.07 2,609.74 J3-985 20.26 2,467.37 2,467.37
J3-950 2,005.07 J2-206 20.83 437.07 5,444.23 J3-929 8.40 2,472.78 2,472.78
J3-887 2,005.07 J2-206 20.83 437.07 2,473.67 J3-887 20.25 2,479.03 2,479.03
J3-943 2,005.07 J2-206 20.83 437.07 6,265.51 J3-929 4.21 2,488.75 2,488.75
J3-388 2,005.07 J2-206 20.83 437.07 2,758.36 J3-388 20.28 2,492.48 2,492.48
J3-898 2,005.07 J2-206 20.83 437.07 2,495.33 J3-898 20.25 2,499.72 2,499.72
J3-328 2,005.07 J2-206 20.83 437.07 3,053.44 J3-325 14.24 2,505.36 2,505.36
J3-331 2,005.07 J2-206 20.83 437.07 2,803.69 J3-331 20.28 2,515.49 2,515.49
J3-308 2,005.07 J2-206 20.83 437.07 3,077.02 J3-309 -2.66 2,525.70 2,525.70
J3-941 2,005.07 J2-206 20.83 437.07 2,725.87 J3-941 20.27 2,545.11 2,545.11
J3-352 2,005.07 J2-206 20.83 437.07 2,893.56 J3-352 20.29 2,549.71 2,549.71
J3-942 2,005.07 J2-206 20.83 437.07 4,495.51 J3-929 9.91 2,556.60 2,556.60
J3-345 2,005.07 J2-206 20.83 437.07 2,907.48 J3-345 20.29 2,559.12 2,559.12
J3-314 2,005.07 J2-206 20.83 437.07 3,033.27 J3-315 14.67 2,567.44 2,567.44
J-5129 2,005.07 J2-206 20.83 437.07 2,701.87 J-5129 20.27 2,586.58 2,586.58
J3-383 2,005.07 J2-206 20.83 437.07 2,844.93 J3-383 20.28 2,591.84 2,591.84
J3-572 2,005.07 J2-206 20.83 437.07 4,738.94 J3-787 -44.10 2,602.29 2,602.29
J3-986 2,005.07 J2-206 20.83 437.07 2,937.07 J3-987 11.63 2,611.00 2,611.00
J3-983 2,005.07 J2-206 20.83 437.07 2,863.95 J3-985 15.95 2,614.15 2,614.15
J3-391 2,005.07 J2-206 20.83 437.07 2,901.16 J3-391 20.29 2,620.44 2,620.44
J3-951 2,005.07 J2-206 20.83 437.07 4,222.07 J3-929 13.50 2,656.50 2,656.50
J3-937 2,005.07 J2-206 20.83 437.07 2,890.03 J3-937 20.29 2,661.32 2,661.32
J3-351 2,005.07 J2-206 20.83 437.07 2,984.54 J3-351 20.30 2,691.14 2,691.14
J3-304 2,005.07 J2-206 20.83 437.07 2,922.86 J3-305 16.39 2,692.98 2,692.98
J3-380 2,005.07 J2-206 20.83 437.07 2,903.64 J3-380 20.29 2,698.95 2,698.95
J3-381 2,005.07 J2-206 20.83 437.07 4,325.12 J3-929 13.37 2,698.96 2,698.96
J3-568 2,005.07 J2-206 20.83 437.07 2,700.13 J3-568 20.27 2,709.55 2,709.55
J3-354 2,005.07 J2-206 20.83 437.07 3,440.25 J3-373 18.26 2,709.64 2,709.64
J3-934 2,005.07 J2-206 20.83 437.07 4,710.87 J3-929 10.76 2,714.18 2,714.18
J3-382 2,005.07 J2-206 20.83 437.07 4,164.05 J3-929 14.99 2,736.07 2,736.07
J3-785 2,005.07 J2-206 20.83 437.07 2,727.63 J3-785 20.27 2,737.96 2,737.96
J3-939 2,005.07 J2-206 20.83 437.07 4,102.82 J3-929 15.52 2,748.00 2,748.00
J3-953 2,005.07 J2-206 20.83 437.07 4,097.40 J3-929 15.69 2,757.15 2,757.15
J3-332 2,005.07 J2-206 20.83 437.07 3,147.65 J3-332 20.31 2,762.12 2,762.12
J3-984 2,005.07 J2-206 20.83 437.07 3,082.73 J3-985 14.23 2,771.72 2,771.72
J3-777 2,005.07 J2-206 20.83 437.07 3,196.38 J3-776 17.15 2,779.26 2,779.26
J3-910 2,005.07 J2-206 20.83 437.07 6,976.27 J3-929 2.00 2,779.45 2,779.45
J3-954 2,005.07 J2-206 20.83 437.07 4,783.58 J3-929 11.29 2,786.98 2,786.98
J3-784 2,005.07 J2-206 20.83 437.07 2,775.36 J3-784 20.28 2,787.07 2,787.07
J3-384 2,005.07 J2-206 20.83 437.07 4,694.59 J3-929 11.94 2,788.98 2,788.98
J3-385 2,005.07 J2-206 20.83 437.07 3,863.41 J3-929 17.57 2,793.58 2,793.58
J3-316 2,005.07 J2-206 20.83 437.07 4,074.83 J3-929 16.21 2,793.71 2,793.71
J3-303 2,005.07 J2-206 20.83 437.07 3,738.97 J3-929 18.35 2,793.75 2,793.75
J3-386 2,005.07 J2-206 20.83 437.07 3,546.55 J3-929 19.54 2,793.87 2,793.87
J3-387 2,005.07 J2-206 20.83 437.07 3,744.06 J3-929 18.32 2,794.00 2,794.00
J3-307 2,005.07 J2-206 20.83 437.07 3,864.38 J3-929 17.57 2,794.05 2,794.04
J3-312 2,005.07 J2-206 20.83 437.07 3,851.64 J3-929 17.65 2,794.10 2,794.10
J3-329 2,005.07 J2-206 20.83 437.07 3,752.93 J3-929 18.27 2,794.29 2,794.29
J3-310 2,005.07 J2-206 20.83 437.07 3,823.63 J3-929 17.83 2,794.38 2,794.38
J3-317 2,005.07 J2-206 20.83 437.07 3,837.69 J3-929 17.75 2,795.16 2,795.16
J3-398 2,005.07 J2-206 20.83 437.07 3,819.23 J3-929 17.87 2,795.53 2,795.53
J3-318 2,005.07 J2-206 20.83 437.07 3,842.81 J3-929 17.72 2,795.82 2,795.82
J3-322 2,005.07 J2-206 20.83 437.07 3,786.55 J3-929 18.08 2,795.96 2,795.96
J3-323 2,005.07 J2-206 20.83 437.07 3,663.05 J3-929 18.84 2,795.97 2,795.97
J3-339 2,005.07 J2-206 20.83 437.07 3,592.30 J3-929 19.28 2,796.00 2,796.00
J3-330 2,005.07 J2-206 20.83 437.07 3,535.71 J3-929 19.63 2,796.61 2,796.61
J3-335 2,005.07 J2-206 20.83 437.07 3,659.46 J3-929 18.88 2,797.57 2,797.57
J3-334 2,005.07 J2-206 20.83 437.07 3,516.93 J3-929 19.75 2,797.57 2,797.57
J3-343 2,005.07 J2-206 20.83 437.07 3,531.80 J3-929 19.68 2,799.74 2,799.74
J3-326 2,005.07 J2-206 20.83 437.07 3,141.95 J3-326 20.31 2,806.03 2,806.03
J3-356 2,005.07 J2-206 20.83 437.07 3,867.85 J3-929 17.63 2,807.86 2,807.86
J3-344 2,005.07 J2-206 20.83 437.07 3,568.72 J3-929 19.54 2,809.89 2,809.89
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J3-350 2,005.07 J2-206 20.83 437.07 3,557.63 J3-929 19.70 2,822.02 2,822.02
J3-349 2,005.07 J2-206 20.83 437.07 3,743.12 J3-929 18.58 2,822.02 2,822.02
J3-938 2,005.07 J2-206 20.83 437.07 3,551.62 J3-929 19.74 2,824.07 2,824.07
J3-890 2,005.07 J2-206 20.83 437.07 3,119.39 J3-568 11.90 2,835.02 2,835.02
J3-888 2,005.07 J2-206 20.83 437.07 3,067.26 J3-568 13.43 2,835.02 2,835.02
J3-889 2,005.07 J2-206 20.83 437.07 2,968.00 J3-568 16.29 2,835.02 2,835.02
J3-952 2,005.07 J2-206 20.83 437.07 2,958.14 J3-952 20.30 2,837.50 2,837.50
J3-991 2,005.07 J2-206 20.83 437.07 2,989.77 J3-991 20.30 2,838.44 2,838.44
J3-338 2,005.07 J2-206 20.83 437.07 3,141.55 J3-338 20.31 2,844.96 2,844.96
J3-355 2,005.07 J2-206 20.83 437.07 3,744.14 J3-929 18.70 2,848.17 2,848.17
J3-575 2,005.07 J2-206 20.83 437.07 2,841.94 J3-575 20.28 2,851.40 2,851.40
J3-908 2,005.07 J2-206 20.83 437.07 5,395.62 J3-929 12.35 2,851.95 2,851.95
J3-935 2,005.07 J2-206 20.83 437.07 4,033.22 J3-929 17.01 2,861.12 2,861.12
J3-902 2,005.07 J2-206 20.83 437.07 2,855.62 J3-902 20.29 2,864.53 2,864.53
J3-907 2,005.07 J2-206 20.83 437.07 5,100.87 J3-929 14.04 2,884.20 2,884.20
J3-374 2,005.07 J2-206 20.83 437.07 3,576.36 J3-929 20.05 2,885.00 2,885.00
J3-891 2,005.07 J2-206 20.83 437.07 3,024.00 J3-568 16.25 2,887.22 2,887.22
J3-562 2,005.07 J2-206 20.83 437.07 3,351.89 J3-562 20.33 2,907.71 2,907.71
J3-333 2,005.07 J2-206 20.83 437.07 3,344.87 J3-333 20.33 2,912.13 2,912.13
J3-906 2,005.07 J2-206 20.83 437.07 5,328.97 J3-929 13.13 2,914.23 2,914.23
J3-878 2,005.07 J2-206 20.83 437.07 2,907.22 J3-878 20.29 2,914.80 2,914.80
J3-353 2,005.07 J2-206 20.83 437.07 3,645.09 J3-373 18.99 2,920.47 2,920.47
J3-905 2,005.07 J2-206 20.83 437.07 3,749.00 J3-929 20.11 2,923.45 2,923.44
J3-904 2,005.07 J2-206 20.83 437.07 5,536.70 J3-929 12.20 2,926.67 2,926.67
J3-347 2,005.07 J2-206 20.83 437.07 3,375.24 J3-347 20.34 2,936.19 2,936.19
J3-566 2,005.07 J2-206 20.83 437.07 7,241.57 J3-929 0.84 2,940.10 2,940.10
J3-565 2,005.07 J2-206 20.83 437.07 7,259.67 J3-929 0.70 2,940.87 2,940.87
J3-881 2,005.07 J2-206 20.83 437.07 7,113.56 J3-929 1.80 2,945.09 2,945.09
J3-324 2,005.07 J2-206 20.83 437.07 3,393.44 J3-324 20.34 2,948.18 2,948.18
J3-874 2,005.07 J2-206 20.83 437.07 6,411.36 J3-929 7.37 2,948.72 2,948.72
J-5042 2,005.07 J2-206 20.83 437.07 2,975.92 J-5042 20.30 2,948.95 2,948.95
J3-375 2,005.07 J2-206 20.83 437.07 3,373.83 J3-375 20.34 2,949.07 2,949.07
J3-873 2,005.07 J2-206 20.83 437.07 6,114.28 J3-929 9.45 2,950.04 2,950.04
J3-870 2,005.07 J2-206 20.83 437.07 5,850.63 J3-929 10.81 2,952.09 2,952.09
J3-876 2,005.07 J2-206 20.83 437.07 7,271.71 J3-929 0.50 2,958.28 2,958.28
J3-859 2,005.07 J2-206 20.83 437.07 4,351.85 J3-929 17.91 2,970.30 2,970.30
J3-858 2,005.07 J2-206 20.83 437.07 7,359.32 J3-929 0.91 2,970.31 2,970.31
J3-864 2,005.07 J2-206 20.83 437.07 5,490.35 J3-929 12.70 2,970.33 2,970.33
J3-774 2,005.07 J2-206 20.83 437.07 3,421.27 J3-776 17.08 2,970.48 2,970.48
J3-861 2,005.07 J2-206 20.83 437.07 6,511.63 J3-929 7.60 2,988.77 2,988.77
J3-869 2,005.07 J2-206 20.83 437.07 4,966.61 J3-929 15.30 2,994.44 2,994.44
J3-862 2,005.07 J2-206 20.83 437.07 6,241.37 J3-929 9.05 2,994.44 2,994.44
J3-867 2,005.07 J2-206 20.83 437.07 5,010.41 J3-929 15.10 2,994.44 2,994.44
J3-778 2,005.07 J2-206 20.83 437.07 3,736.05 J3-776 15.18 3,006.69 3,006.69
J-5039 2,005.07 J2-206 20.83 437.07 5,974.90 J3-929 10.52 3,011.84 3,011.84
J-5040 2,005.07 J2-206 20.83 437.07 4,281.61 J3-929 18.39 3,011.84 3,011.84
J-5043 2,005.07 J2-206 20.83 437.07 5,125.48 J3-929 14.65 3,011.84 3,011.84
J3-348 2,005.07 J2-206 20.83 437.07 3,453.63 J3-348 20.34 3,014.83 3,014.83
J-5044 2,005.07 J2-206 20.83 437.07 5,536.12 J3-929 12.77 3,027.94 3,027.94
J3-370 2,005.07 J2-206 20.83 437.07 4,101.94 J3-929 17.91 3,033.94 3,033.94
J-5037 2,005.07 J2-206 20.83 437.07 4,878.54 J3-929 15.92 3,039.14 3,039.14
J-5090 2,005.07 J2-206 20.83 437.07 3,310.71 J-5090 20.33 3,049.88 3,049.88
J-5046 2,005.07 J2-206 20.83 437.07 4,460.62 J3-929 17.84 3,052.43 3,052.43
J3-371 2,005.07 J2-206 20.83 437.07 4,272.88 J3-372 16.11 3,059.71 3,059.71
J3-901 2,005.07 J2-206 20.83 437.07 3,292.72 J3-902 13.77 3,088.34 3,088.34
J-5028 2,005.07 J2-206 20.83 437.07 3,134.93 J-5028 20.31 3,101.12 3,101.12
J3-900 2,005.07 J2-206 20.83 437.07 3,109.91 J3-902 20.04 3,111.29 3,111.29
J3-360 2,005.07 J2-206 20.83 437.07 3,379.44 J3-360 20.34 3,114.26 3,114.26
J3-899 2,005.07 J2-206 20.83 437.07 3,268.27 J3-902 15.45 3,116.53 3,116.53
J3-897 2,005.07 J2-206 20.83 437.07 3,147.25 J3-902 19.11 3,117.24 3,117.24
J3-358 2,005.07 J2-206 20.83 437.07 3,372.01 J3-358 20.34 3,117.63 3,117.63
J3-895 2,005.07 J2-206 20.83 437.07 3,412.22 J3-902 11.19 3,122.66 3,122.66
J-5033 2,005.07 J2-206 20.83 437.07 3,195.20 J-5041 18.30 3,130.90 3,130.90
J-5041 2,005.07 J2-206 20.83 437.07 3,143.74 J-5041 20.31 3,130.90 3,130.90
J3-990 2,005.07 J2-206 20.83 437.07 3,560.95 J3-985 12.10 3,134.50 3,134.50
J3-896 2,005.07 J2-206 20.83 437.07 3,431.06 J3-902 11.01 3,134.86 3,134.86
J3-726 2,005.07 J2-206 20.83 437.07 4,138.65 J3-333 12.20 3,146.37 3,146.37
J3-337 2,005.07 J2-206 20.83 437.07 4,179.30 J3-333 11.70 3,152.67 3,152.67
J-5031 2,005.07 J2-206 20.83 437.07 3,170.70 J-5031 20.32 3,155.87 3,155.87
J3-341 2,005.07 J2-206 20.83 437.07 4,304.59 J3-333 9.84 3,165.49 3,165.49
J3-342 2,005.07 J2-206 20.83 437.07 4,029.34 J3-333 14.59 3,168.69 3,168.69
J3-560 2,005.07 J2-206 20.83 437.07 3,881.51 J3-333 17.13 3,171.87 3,171.87
J3-561 2,005.07 J2-206 20.83 437.07 3,918.18 J3-333 16.73 3,180.76 3,180.76
J3-313 2,005.07 J2-206 20.83 437.07 3,722.07 J3-315 17.34 3,186.60 3,186.60
J3-321 2,005.07 J2-206 20.83 437.07 4,095.78 J3-333 13.98 3,189.43 3,189.43
J3-917 2,005.07 J2-206 20.83 437.07 4,342.28 J3-776 11.37 3,190.35 3,190.35
J3-866 2,005.07 J2-206 20.83 437.07 3,185.55 J3-866 20.32 3,191.10 3,191.10
J3-336 2,005.07 J2-206 20.83 437.07 3,834.36 J3-331 17.05 3,204.05 3,204.05
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J3-320 2,005.07 J2-206 20.83 437.07 4,092.07 J3-333 14.78 3,214.83 3,214.83
J3-779 2,005.07 J2-206 20.83 437.07 4,738.52 J3-776 8.17 3,223.59 3,223.59
J3-992 2,005.07 J2-206 20.83 437.07 4,476.34 J3-333 8.53 3,226.37 3,226.37
J3-319 2,005.07 J2-206 20.83 437.07 4,206.92 J3-333 13.34 3,233.27 3,233.27
J3-877 2,005.07 J2-206 20.83 437.07 3,515.24 J3-878 12.12 3,289.66 3,289.66
J3-302 2,005.07 J2-206 20.83 437.07 4,935.94 J3-387 2.89 3,322.47 3,322.47
J3-790 2,005.07 J2-206 20.83 437.07 3,977.89 J3-360 16.90 3,325.32 3,325.32
J-5030 2,005.07 J2-206 20.83 437.07 3,388.38 J-5031 20.34 3,347.07 3,347.07
J3-357 2,005.07 J2-206 20.83 437.07 3,618.22 J3-357 20.36 3,349.07 3,349.07
J3-602 2,005.07 J2-206 20.83 437.07 3,351.51 J3-602 20.33 3,362.11 3,362.11
J3-359 2,005.07 J2-206 20.83 437.07 4,416.80 J3-358 11.73 3,362.58 3,362.58
J3-363 2,005.07 J2-206 20.83 437.07 4,707.08 J3-360 9.98 3,391.68 3,391.68
J3-292 2,005.07 J2-206 20.83 437.07 6,337.74 J3-387 -13.03 3,400.46 3,400.46
J3-604 2,005.07 J2-206 20.83 437.07 3,403.67 J3-604 20.34 3,417.43 3,417.43
J3-293 2,005.07 J2-206 20.83 437.07 6,712.28 J3-387 -17.63 3,421.13 3,421.13
J3-295 2,003.94 J2-206 20.83 437.07 6,718.99 J3-387 -17.52 3,423.63 3,423.63
J4-2022 2,005.07 J2-206 20.83 437.07 7,536.48 J3-329 -24.82 3,452.72 3,452.72
J3-857 2,005.07 J2-206 20.83 437.07 6,522.30 J3-329 -10.60 3,466.56 3,466.56
J3-856 2,005.07 J2-206 20.83 437.07 6,534.33 J3-329 -10.81 3,467.05 3,467.05
J3-361 2,005.07 J2-206 20.83 437.07 4,858.15 J3-360 10.38 3,503.61 3,503.61
J-5026 2,005.07 J2-206 20.83 437.07 3,579.73 J-5026 20.36 3,535.05 3,535.05
J3-379 2,005.07 J2-206 20.83 437.07 4,359.56 J3-380 11.77 3,550.74 3,550.74
J3-573 2,005.07 J2-206 20.83 437.07 4,000.56 J3-784 14.02 3,678.36 3,678.36
J3-603 2,005.07 J2-206 20.83 437.07 4,127.63 J3-784 13.02 3,746.91 3,746.91
J3-789 2,005.07 J2-206 20.83 437.07 4,856.97 J3-360 14.36 3,789.85 3,789.85
J3-579 2,005.07 J2-206 20.83 437.07 4,309.53 J3-784 10.65 3,799.63 3,799.63
J3-574 2,005.07 J2-206 20.83 437.07 4,103.91 J3-784 14.73 3,809.55 3,809.55
J4-700 2,005.07 J2-206 20.83 437.07 4,132.45 J3-787 12.17 3,812.37 3,812.37
J3-571 2,005.07 J2-206 20.83 437.07 4,144.43 J3-787 12.17 3,869.74 3,869.74
J3-567 2,005.07 J2-206 20.83 437.07 4,284.50 J3-784 12.60 3,870.73 3,870.73
J-5024 2,005.07 J2-206 20.83 437.07 4,014.99 J-5024 20.40 3,956.92 3,956.92
J-5025 2,005.07 J2-206 20.83 437.07 6,405.25 J-5024 -99.38 3,956.92 3,956.92
J3-368 2,005.07 J2-206 20.83 437.07 5,686.80 J3-929 17.13 4,174.76 4,174.76
J3-369 2,005.07 J2-206 20.83 437.07 5,683.58 J3-929 17.16 4,178.09 4,178.09
J-5021 2,005.07 J2-206 20.83 437.07 8,062.16 J3-929 4.15 4,178.09 4,178.09
J3-868 2,005.07 J2-206 20.83 437.07 4,410.10 J3-866 11.77 4,229.13 4,229.13
J3-367 2,005.07 J2-206 20.83 437.07 5,982.95 J3-929 16.48 4,308.97 4,308.97
J3-872 2,005.07 J2-206 20.83 437.07 4,632.82 J3-878 12.23 4,339.27 4,339.27
J-5023 2,005.07 J2-206 20.83 437.07 4,465.49 J-5023 20.45 4,390.26 4,390.26
J3-366 2,005.07 J2-206 20.83 437.07 6,101.72 J3-929 16.44 4,393.75 4,393.75
J3-362 2,005.07 J2-206 20.83 437.07 5,039.48 J3-360 18.91 4,434.81 4,434.81
J3-880 2,005.07 J2-206 20.83 437.07 8,641.60 J3-784 -23.70 6,845.20 6,845.20
J3-863 2,005.07 J2-206 20.83 437.07 8,883.08 J3-784 -28.82 6,881.46 6,881.46
J-5045 2,005.07 J2-206 20.83 437.07 16,466.96 J-5023 -190.69 7,725.24 7,725.24
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J1‐108 2,004.43 J1‐108 ‐126.99 ‐123.07 852.02 851.02 J1‐108 20.08 216.35 852.04 852.02
J1‐107 2,004.43 J1‐108 ‐124.63 ‐117.63 857.92 856.9 J1‐108 20.09 216.35 857.94 857.92
J1‐123 2,004.43 J1‐123 ‐63 55.61 919.49 918.06 J1‐123 20.09 247.37 919.51 919.49
J1‐400 2,004.43 J1‐400 ‐77.26 3.69 990.99 989.79 J1‐400 20.1 228.38 990.99 990.99
J1‐85 2,004.43 J1‐400 ‐77.11 4.04 991.6 1,167.52 J1‐400 7.12 198.43 991.6 991.6
J1‐737 2,036.34 J2‐228 19.01 434.87 1,013.01 2,938.42 J1‐123 ‐19.41 156.21 2,196.30 1,013.01
J1‐124 2,004.43 J2‐228 19.12 435.13 1,036.38 3,042.38 J1‐123 ‐28.58 135.04 2,164.39 1,036.38
J1‐146 2,004.43 J1‐146 ‐41.11 86.12 1,146.57 1,144.48 J1‐146 20.11 227.42 1,146.57 1,146.57
J1‐122 2,004.43 J1‐123 ‐24.42 144.63 1,153.77 1,723.07 J1‐123 ‐8.43 181.55 1,153.73 1,153.73
J1‐125 2,036.34 J2‐228 19.23 435.38 1,155.57 3,212.19 J1‐123 ‐35.21 119.74 2,083.61 1,155.57
J1‐128 2,004.43 J2‐228 19.3 435.54 1,188.85 3,276.31 J1‐123 ‐39.28 110.34 2,020.72 1,188.85
J1‐131 2,004.43 J2‐228 19.3 435.55 1,191.85 3,259.80 J1‐123 ‐37.73 113.93 2,020.78 1,191.85
J1‐136 2,004.43 J2‐228 19.32 435.58 1,202.89 3,249.78 J1‐123 ‐37.02 115.56 2,006.76 1,202.89
J1‐135 2,004.43 J2‐228 19.32 435.58 1,202.90 3,249.97 J1‐123 ‐37.04 115.52 2,006.64 1,202.90
J1‐132 2,004.43 J2‐228 19.33 435.6 1,209.70 3,210.31 J1‐123 ‐33.2 124.39 2,016.53 1,209.70
J1‐130 2,004.43 J2‐228 19.33 435.6 1,212.35 3,220.30 J1‐123 ‐34.36 121.7 2,000.36 1,212.35
J1‐129 2,004.43 J2‐228 19.33 435.61 1,213.39 3,238.93 J1‐123 ‐35.7 118.61 1,998.58 1,213.39
J1‐126 2,036.34 J2‐228 19.29 435.52 1,214.88 3,306.44 J1‐123 ‐39.4 110.07 2,055.73 1,214.88
J1‐160 2,004.43 J1‐160 ‐8.81 194.66 1,215.04 1,210.85 J1‐160 20.12 261.44 1,215.04 1,215.04
J1‐134 2,004.43 J2‐228 19.33 435.62 1,219.87 3,242.13 J1‐123 ‐34.95 120.34 2,015.53 1,219.87
J1‐133 2,004.43 J2‐228 19.34 435.62 1,220.49 3,245.58 J1‐123 ‐35.19 119.79 2,015.33 1,220.49
J1‐137 2,004.43 J2‐228 19.34 435.63 1,221.25 3,057.31 J1‐123 ‐22.11 149.97 2,016.83 1,221.25
J1‐127 2,036.34 J2‐228 19.3 435.55 1,222.65 3,290.70 J1‐123 ‐37.7 114 2,053.03 1,222.65
J1‐444 2,036.34 J2‐228 19.31 435.57 1,228.16 3,037.82 J1‐123 ‐19.79 155.34 2,053.46 1,228.16
J1‐98 2,004.43 J2‐228 19.34 435.65 1,233.58 3,259.12 J1‐123 ‐35.56 118.94 2,020.13 1,233.58
J1‐143 2,004.43 J2‐228 19.34 435.65 1,233.66 3,266.69 J1‐123 ‐36.07 117.76 2,020.45 1,233.66
J1‐142 2,004.43 J2‐228 19.34 435.65 1,233.74 3,265.87 J1‐123 ‐35.99 117.93 2,020.60 1,233.74
J1‐99 2,004.43 J2‐228 19.34 435.65 1,234.08 3,197.89 J1‐123 ‐31.18 129.03 2,019.05 1,234.08
J1‐140 2,004.43 J2‐228 19.35 435.65 1,235.33 3,321.79 J1‐123 ‐39.87 108.98 2,023.84 1,235.33
J1‐141 2,004.43 J2‐228 19.35 435.65 1,235.34 3,327.48 J1‐123 ‐40.29 108.01 2,023.84 1,235.34
J1‐138 2,004.43 J1‐138 ‐0.96 57.79 1,781.98 1,780.01 J2‐228 19.52 436.04 1,235.35 1,235.35
J1‐139 2,004.43 J2‐228 19.35 435.65 1,235.43 3,237.62 J1‐123 ‐33.77 123.06 2,023.82 1,235.43
J1‐63 2,004.43 J2‐228 19.35 435.65 1,235.55 3,336.41 J1‐123 ‐40.9 106.6 2,024.13 1,235.55
J1‐441 2,004.43 J2‐228 19.35 435.65 1,235.55 3,336.23 J1‐123 ‐40.89 106.64 2,024.13 1,235.55
J1‐847 2,004.43 J2‐228 19.35 435.65 1,235.92 3,329.57 J1‐123 ‐40.3 107.98 2,024.65 1,235.92
J1‐443 2,004.43 J1‐443 ‐43.11 ‐79.49 1,584.87 1,583.78 J2‐228 19.68 436.42 1,236.02 1,236.02
J1‐1013 2,004.43 J1‐1013 ‐18.6 ‐2.92 1,698.93 1,697.58 J2‐228 19.58 436.2 1,236.02 1,236.02
J1‐58 2,004.43 J2‐228 19.35 435.65 1,236.07 2,493.52 J1‐123 10.61 225.48 2,024.95 1,236.07
J1‐1015 2,004.43 J2‐228 19.35 435.65 1,236.07 2,146.17 J1‐123 17.79 242.05 2,024.95 1,236.07
J1‐59 2,004.43 J2‐228 19.35 435.65 1,236.07 3,207.86 J1‐123 ‐31.5 128.3 2,024.95 1,236.07
J1‐41 2,004.43 J2‐228 19.35 435.65 1,236.07 2,105.27 J1‐123 18.5 243.69 2,024.95 1,236.07
J1‐40 2,004.43 J2‐228 19.35 435.65 1,236.07 2,259.66 J1‐123 16.04 238.02 2,024.95 1,236.07
J1‐42 2,004.43 J2‐228 19.35 435.65 1,236.07 2,281.16 J1‐123 15.76 237.37 2,024.95 1,236.07
J1‐44 2,004.43 J2‐228 19.35 435.65 1,236.07 2,218.68 J1‐123 16.63 239.38 2,024.95 1,236.07
J1‐442 2,004.43 J2‐228 19.35 435.65 1,236.07 2,285.34 J1‐123 15.71 237.25 2,024.95 1,236.07
J1‐47 2,004.43 J2‐228 19.35 435.65 1,236.07 2,344.81 J1‐123 15.04 235.71 2,024.95 1,236.07
J1‐48 2,004.43 J2‐228 19.35 435.65 1,236.07 2,320.00 J1‐123 15.29 236.3 2,024.95 1,236.07
J1‐1014 2,004.43 J2‐228 19.35 435.65 1,236.07 2,180.16 J1‐123 17.23 240.76 2,024.95 1,236.07
J1‐1012 2,004.43 J2‐228 19.35 435.65 1,236.07 2,150.24 J1‐123 17.72 241.89 2,024.95 1,236.07
J1‐1011 2,004.43 J2‐228 19.35 435.65 1,236.07 2,195.47 J1‐123 16.99 240.2 2,024.95 1,236.07
J1‐57 2,004.43 J1‐57 ‐37.45 ‐37.44 1,546.19 1,544.82 J2‐228 19.71 436.5 1,236.60 1,236.60
J1‐50 2,004.43 J2‐228 19.35 435.65 1,236.65 2,394.22 J1‐123 14.65 234.82 2,025.55 1,236.65
J1‐51 2,004.43 J2‐228 19.35 435.65 1,236.65 2,923.94 J1‐123 ‐12.84 171.36 2,025.55 1,236.65
J1‐101 2,004.43 J2‐228 19.35 435.66 1,236.69 3,026.75 J1‐123 ‐18.55 158.19 2,023.97 1,236.69
J1‐54 2,004.43 J2‐228 19.35 435.65 1,236.81 3,310.71 J1‐123 ‐38.85 111.34 2,025.59 1,236.81
J1‐848 2,004.43 J2‐228 19.35 435.65 1,236.81 2,748.73 J1‐123 ‐2.58 195.05 2,025.59 1,236.81
J1‐39 2,004.43 J2‐228 19.35 435.65 1,237.24 3,295.65 J1‐123 ‐37.59 114.25 2,026.33 1,237.24
J1‐100 2,004.43 J2‐228 19.35 435.66 1,238.20 3,186.36 J1‐123 ‐29.8 132.23 2,025.59 1,238.20
J1‐96 2,004.43 J2‐228 19.35 435.66 1,238.59 3,154.76 J1‐123 ‐27.64 137.21 2,026.99 1,238.59
J1‐97 2,004.43 J2‐228 19.35 435.66 1,238.87 3,174.76 J1‐123 ‐28.98 134.13 2,027.40 1,238.87
J1‐93 2,004.43 J2‐228 19.35 435.66 1,240.34 3,074.02 J1‐123 ‐22.02 150.19 2,029.78 1,240.34
J1‐95 2,004.43 J2‐228 19.35 435.67 1,240.87 3,120.21 J1‐123 ‐25 143.3 2,030.40 1,240.87
J1‐89 2,004.43 J1‐89 ‐26.71 ‐5.64 1,595.72 1,594.21 J2‐228 19.68 436.41 1,241.12 1,241.12
J1‐92 2,004.43 J2‐228 19.35 435.67 1,241.16 3,120.25 J1‐123 ‐24.97 143.38 2,030.74 1,241.16
J1‐90 2,004.43 J2‐228 19.35 435.67 1,241.21 2,929.77 J1‐123 ‐12.74 171.59 2,030.84 1,241.21
J1‐7 2,004.43 J2‐228 19.35 435.67 1,241.42 3,019.12 J1‐123 ‐18.28 158.81 2,031.83 1,241.42
J1‐440 2,004.43 J2‐228 19.35 435.67 1,241.47 2,721.71 J1‐123 ‐0.64 199.52 2,031.87 1,241.47
J1‐6 2,004.43 J2‐228 19.35 435.67 1,241.47 2,939.32 J1‐123 ‐13.27 170.37 2,031.87 1,241.47
J1‐12 2,004.43 J2‐228 19.35 435.67 1,241.48 2,476.25 J1‐123 11.82 228.27 2,031.87 1,241.48
J1‐11 2,004.43 J2‐228 19.35 435.67 1,241.49 2,390.19 J1‐123 14.68 234.88 2,031.88 1,241.49
J1‐13 2,004.43 J2‐228 19.35 435.67 1,241.49 2,435.63 J1‐123 13.69 232.6 2,031.89 1,241.49
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J1‐5 2,004.43 J2‐228 19.35 435.67 1,241.50 2,516.79 J1‐123 9.89 223.83 2,031.89 1,241.50
J1‐4 2,004.43 J2‐228 19.35 435.67 1,241.50 3,111.61 J1‐123 ‐24.32 144.87 2,031.89 1,241.50
J1‐9 2,004.43 J2‐228 19.35 435.67 1,241.52 2,736.99 J1‐123 ‐1.48 197.59 2,031.91 1,241.52
J1‐14 2,004.43 J2‐228 19.35 435.67 1,241.53 2,356.50 J1‐123 14.96 235.52 2,031.91 1,241.53
J1‐94 2,004.43 J2‐228 19.35 435.67 1,241.54 3,082.90 J1‐123 ‐22.42 149.25 2,031.19 1,241.54
J1‐10 2,004.43 J2‐228 19.35 435.67 1,241.59 2,839.75 J1‐123 ‐7.3 184.15 2,031.97 1,241.59
J1‐791 2,004.43 J2‐228 19.35 435.67 1,241.61 3,066.57 J1‐123 ‐21.33 151.77 2,031.98 1,241.61
J1‐3 2,004.43 J2‐228 19.35 435.67 1,241.63 3,064.22 J1‐123 ‐21.18 152.13 2,031.99 1,241.63
J1‐2 2,004.43 J2‐228 19.35 435.67 1,241.64 3,049.54 J1‐123 ‐20.22 154.34 2,032.00 1,241.64
J1‐1 2,004.43 J2‐228 19.35 435.67 1,241.64 3,023.96 J1‐123 ‐18.57 158.14 2,032.00 1,241.64
J1‐20 2,004.43 J2‐228 19.35 435.67 1,241.66 3,042.36 J1‐123 ‐19.75 155.42 2,032.02 1,241.66
J1‐795 2,004.43 J2‐228 19.35 435.67 1,241.67 2,972.76 J1‐123 ‐15.33 165.63 2,032.03 1,241.67
J1‐22 2,004.43 J1‐22 ‐45.75 ‐56.59 1,503.82 1,502.55 J2‐228 19.76 436.6 1,241.74 1,241.74
J1‐21 2,004.43 J2‐228 19.35 435.67 1,241.80 2,571.43 J1‐123 7.23 217.69 2,032.10 1,241.80
J1‐15 2,004.43 J2‐228 19.35 435.67 1,241.83 2,975.01 J1‐123 ‐15.45 165.34 2,032.12 1,241.83
J1‐35 2,004.43 J2‐228 19.35 435.67 1,241.89 2,615.16 J1‐123 5.03 212.6 2,032.15 1,241.89
J1‐26 2,004.43 J1‐26 ‐6.25 36.58 1,746.84 1,745.04 J2‐228 19.55 436.12 1,241.89 1,241.89
J1‐16 2,004.43 J2‐228 19.35 435.67 1,241.91 3,032.01 J1‐123 ‐19.06 157.02 2,032.16 1,241.91
J1‐23 2,004.43 J1‐23 ‐32.12 ‐23.14 1,573.43 1,572.02 J2‐228 19.7 436.46 1,241.92 1,241.92
J1‐34 2,004.43 J2‐228 19.35 435.67 1,241.94 2,677.80 J1‐123 1.76 205.06 2,032.17 1,241.94
J1‐91 2,004.43 J2‐228 19.35 435.67 1,241.94 3,060.37 J1‐123 ‐20.9 152.77 2,031.71 1,241.94
J1‐31 2,004.43 J2‐228 19.35 435.67 1,241.94 2,654.71 J1‐123 2.98 207.88 2,032.18 1,241.94
J1‐29 2,004.43 J2‐228 19.35 435.67 1,241.95 2,679.79 J1‐123 1.66 204.82 2,032.18 1,241.95
J1‐30 2,004.43 J2‐228 19.35 435.67 1,241.95 2,692.32 J1‐123 0.99 203.27 2,032.18 1,241.95
J1‐28 2,004.43 J2‐228 19.35 435.67 1,241.95 2,662.76 J1‐123 2.56 206.9 2,032.18 1,241.95
J1‐27 2,004.43 J2‐228 19.35 435.67 1,241.95 2,210.05 J1‐123 16.87 239.93 2,032.18 1,241.95
J1‐24 2,004.43 J2‐228 19.35 435.67 1,241.98 2,694.71 J1‐123 0.86 202.98 2,032.19 1,241.98
J1‐25 2,004.43 J2‐228 19.35 435.67 1,241.98 2,770.90 J1‐123 ‐3.33 193.32 2,032.20 1,241.98
J1‐17 2,004.43 J2‐228 19.35 435.67 1,242.09 3,010.03 J1‐123 ‐17.63 160.31 2,032.27 1,242.09
J1‐18 2,004.43 J2‐228 19.36 435.67 1,242.91 2,881.65 J1‐123 ‐9.64 178.75 2,033.01 1,242.91
J1‐19 2,004.43 J2‐228 19.36 435.67 1,242.91 2,548.92 J1‐123 8.42 220.44 2,033.01 1,242.91
J1‐446 2,004.43 J2‐228 19.36 435.67 1,243.32 3,152.77 J1‐123 ‐26.87 138.98 2,033.08 1,243.32
J1‐80 2,004.43 J2‐228 19.36 435.67 1,244.15 2,943.60 J1‐123 ‐13.3 170.31 2,033.86 1,244.15
J1‐79 2,004.43 J2‐228 19.36 435.67 1,244.38 2,552.98 J1‐123 8.33 220.22 2,034.12 1,244.38
J1‐77 2,004.43 J2‐228 19.36 435.67 1,244.45 2,708.44 J1‐123 0.32 201.74 2,034.23 1,244.45
J1‐78 2,004.43 J2‐228 19.36 435.67 1,244.45 2,175.07 J1‐123 17.46 241.29 2,034.23 1,244.45
J1‐76 2,004.43 J2‐228 19.36 435.67 1,244.58 3,062.34 J1‐123 ‐20.75 153.12 2,034.35 1,244.58
J1‐75 2,004.43 J2‐228 19.36 435.67 1,244.74 3,126.04 J1‐123 ‐24.93 143.47 2,034.55 1,244.74
J1‐81 2,004.43 J1‐81 ‐57.04 ‐91.63 1,460.83 1,459.66 J2‐228 19.8 436.7 1,245.23 1,245.23
J1‐70 2,004.43 J2‐228 19.36 435.68 1,245.31 3,273.10 J1‐400 ‐43.2 82.3 2,103.17 1,245.31
J1‐71 2,004.43 J2‐228 19.36 435.68 1,245.31 3,305.75 J1‐400 ‐42 85.06 2,176.06 1,245.31
J1‐72 2,004.43 J2‐228 19.36 435.68 1,245.31 3,490.92 J1‐123 ‐51.28 82.65 2,035.32 1,245.31
J1‐69 2,004.43 J2‐228 19.36 435.68 1,245.34 3,323.22 J1‐123 ‐38.6 111.92 2,035.35 1,245.34
J1‐88 2,004.43 J2‐228 19.36 435.68 1,245.38 3,270.15 J1‐123 ‐34.75 120.8 2,035.42 1,245.38
J1‐86 2,004.43 J2‐228 19.36 435.68 1,245.38 3,188.40 J1‐123 ‐29.02 134.03 2,035.42 1,245.38
J1‐445 2,004.43 J2‐228 19.36 435.68 1,245.39 3,253.92 J1‐123 ‐33.59 123.49 2,035.44 1,245.39
J1‐113 2,004.43 J2‐228 19.36 435.68 1,245.40 3,197.06 J1‐123 ‐29.61 132.66 2,035.44 1,245.40
J1‐102 2,004.43 J2‐228 19.36 435.68 1,245.67 3,123.62 J1‐123 ‐24.57 144.3 2,035.76 1,245.67
J1‐103 2,004.43 J2‐228 19.36 435.68 1,245.75 3,080.37 J1‐123 ‐21.69 150.93 2,035.88 1,245.75
J1‐112 2,004.43 J2‐228 19.36 435.68 1,245.88 2,585.06 J1‐123 6.93 217 2,036.10 1,245.88
J1‐111 2,004.43 J2‐228 19.36 435.68 1,245.93 2,155.17 J1‐123 17.83 242.14 2,036.17 1,245.93
J1‐110 2,004.43 J2‐228 19.36 435.68 1,246.02 2,041.68 J2‐228 19.32 435.59 1,245.93 1,245.93
J1‐109 2,004.43 J1‐109 ‐18.64 101.98 1,477.11 1,474.86 J2‐228 19.79 436.67 1,246.39 1,246.39
J1‐104 2,004.43 J2‐228 19.36 435.68 1,247.49 2,954.77 J1‐123 ‐13.5 169.85 2,037.71 1,247.49
J1‐105 2,004.43 J2‐228 19.36 435.69 1,249.30 2,734.85 J1‐123 ‐0.61 199.58 2,039.29 1,249.30
J1‐114 2,004.43 J2‐228 19.36 435.69 1,250.38 2,982.73 J1‐123 ‐14.96 166.48 2,035.68 1,250.38
J1‐447 2,004.43 J2‐228 19.36 435.69 1,251.16 2,972.62 J1‐123 ‐14.24 168.14 2,037.61 1,251.16
J1‐119 2,004.43 J1‐123 ‐0.6 199.61 1,426.89 2,380.41 J1‐123 ‐15.73 164.7 1,426.89 1,426.89
J1‐145 2,004.43 J1‐145 1.77 214.08 1,432.19 1,426.98 J2‐206 20.02 435.21 1,462.35 1,432.19
J1‐157 2,004.43 J2‐206 19.55 434.11 1,450.18 2,756.16 J2‐206 18.79 432.37 1,450.18 1,450.18
J1‐794 2,004.43 J1‐794 17.55 255.5 1,876.31 1,866.29 J2‐206 19.67 434.4 1,454.82 1,454.82
J1‐159 2,004.43 J2‐206 19.55 434.12 1,455.50 2,199.43 J2‐206 19.37 433.71 1,455.50 1,455.50
J1‐151 2,004.43 J2‐206 19.55 434.13 1,456.03 2,616.00 J2‐206 18.95 432.74 1,456.02 1,456.02
J1‐164 2,004.43 J2‐206 19.55 434.13 1,457.54 2,650.28 J2‐206 18.92 432.66 1,457.54 1,457.54
J1‐163 2,004.43 J2‐206 19.56 434.13 1,458.02 2,576.74 J2‐206 19 432.85 1,458.02 1,458.02
J1‐793 2,004.43 J2‐206 19.56 434.13 1,458.23 2,230.70 J2‐206 19.35 433.65 1,458.23 1,458.23
J1‐162 2,004.43 J2‐206 19.56 434.13 1,458.50 3,011.57 J1‐163 17.98 251.49 2,866.07 1,458.50
J1‐148 2,004.43 J2‐206 19.56 434.14 1,459.75 3,312.38 J2‐206 18.16 430.91 1,459.74 1,459.74
J1‐161 2,004.43 J2‐206 19.56 434.14 1,460.15 4,902.57 J1‐163 6.25 224.43 4,488.42 1,460.15
J1‐147 2,004.43 J2‐206 19.56 434.14 1,460.58 4,852.46 J1‐159 11.92 246.52 4,587.19 1,460.58
J1‐150 2,004.43 J2‐206 19.56 434.14 1,461.12 4,789.59 J1‐159 15.66 255.14 4,644.00 1,461.12
J1‐153 2,004.43 J2‐206 19.56 434.14 1,462.36 4,721.63 J2‐206 16.11 426.18 1,462.35 1,462.35
J1‐158 2,012.73 J2‐206 19.55 434.12 1,462.39 2,474.36 J2‐206 19.11 433.1 1,462.39 1,462.39
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J1‐152 2,012.73 J2‐206 19.55 434.13 1,464.66 2,546.61 J2‐206 19.04 432.93 1,464.66 1,464.66
J1‐149 2,012.73 J1‐149 15.38 233.49 1,844.22 1,837.30 J2‐206 19.71 434.49 1,468.04 1,468.04
J1‐84 2,004.43 J1‐400 ‐2.17 177 1,534.80 2,404.52 J1‐400 ‐20.93 133.7 1,534.77 1,534.77
J1‐120 2,004.43 J1‐123 9.47 222.86 1,625.51 2,501.56 J1‐123 ‐9.82 178.35 1,625.50 1,625.50
J1‐56 2,004.43 J1‐57 ‐23.67 ‐5.64 1,627.29 1,641.89 J1‐57 18.43 91.53 1,627.29 1,627.29
J1‐118 2,004.43 J1‐123 11.93 228.53 1,689.80 2,863.89 J1‐123 ‐28.7 134.76 1,689.80 1,689.80
J1‐116 2,004.43 J1‐123 13.38 231.88 1,734.41 2,924.52 J1‐123 ‐29.77 132.29 1,734.41 1,734.41
J1‐121 2,004.43 J1‐123 14.4 234.24 1,761.80 2,879.27 J1‐123 ‐27.39 137.79 1,761.80 1,761.80
J1‐736 2,004.43 J1‐123 15.65 237.11 1,812.56 2,674.87 J1‐123 ‐7.89 182.78 1,812.44 1,812.44
J1‐82 2,004.43 J1‐400 14.25 214.88 1,835.65 2,525.80 J1‐400 ‐4.77 171 1,835.64 1,835.64
J1‐83 2,004.43 J1‐83 14.2 144.78 1,910.37 1,907.21 J1‐400 17.56 222.52 1,835.64 1,835.64
J1‐49 2,004.43 J1‐57 10.79 73.9 1,902.65 1,929.62 J1‐57 17.59 89.6 1,902.79 1,902.65
J1‐117 2,004.43 J1‐123 18.36 243.37 1,921.90 3,125.77 J1‐123 ‐32.09 126.94 1,921.88 1,921.88
J1‐115 2,004.43 J1‐123 18.63 244.01 1,937.78 2,632.58 J1‐123 0.84 202.94 1,937.77 1,937.77
J1‐60 2,004.43 J2‐206 20.6 436.54 4,919.23 9,071.75 J1‐123 ‐37.2 115.15 5,712.99 4,919.23
J1‐64 2,004.43 J2‐206 20.6 436.55 5,424.57 11,065.98 J1‐527 ‐44.88 116.41 5,652.56 5,424.57
J1‐688 2,004.43 J2‐206 20.6 436.55 5,445.93 10,011.91 J1‐527 ‐33.54 142.59 5,613.79 5,445.93
J1‐686 2,004.43 J2‐206 20.6 436.55 5,445.93 10,240.09 J1‐527 ‐36.41 135.96 5,613.79 5,445.93
J1‐806 2,004.43 J2‐206 20.6 436.55 5,452.11 11,380.06 J1‐527 ‐47.24 110.97 5,602.78 5,452.11
J1‐87 2,004.43 J2‐206 20.6 436.55 5,471.14 10,881.14 J1‐527 ‐43.81 118.89 5,569.05 5,471.14
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J2‐659 2,003.60 J2‐659 ‐78.46 154.92 703.94 702.39 J2‐659 20.07 382.32 703.94 703.94
J2‐204 2,003.60 J2‐206 17.4 429.16 792.64 4,465.03 J2‐206 7.13 405.47 792.64 792.64
J2‐555 2,003.60 J2‐555 ‐14.13 337.39 866.75 861.9 J2‐555 20.09 416.36 866.77 866.75
J2‐230 2,003.60 J2‐555 ‐6.28 355.5 974.75 1,963.80 J2‐555 ‐4.95 358.58 974.74 974.74
J2‐231 2,003.60 J2‐231 ‐21.74 214.82 1,479.83 1,477.64 J2‐555 9.33 391.54 974.74 974.74
J2‐838 2,003.60 J2‐555 ‐5.42 357.48 989.56 2,183.96 J2‐555 ‐11.61 343.21 989.55 989.55
J2‐670 2,003.60 J2‐670 ‐57.56 173.16 990.11 988.34 J2‐670 20.1 352.38 990.11 990.11
J‐5095 2,003.60 J‐5095 ‐75.22 116.4 993.8 992.35 J‐5095 20.1 336.39 993.8 993.8
J2‐839 2,003.60 J2‐555 ‐3.29 362.42 1,026.45 2,423.11 J2‐555 ‐17.49 329.64 1,026.44 1,026.44
J2‐840 2,003.60 J2‐555 ‐3.06 362.93 1,031.20 2,595.37 J2‐555 ‐23.66 315.4 1,031.20 1,031.20
J2‐669 2,003.60 J2‐669 ‐16.9 298.99 1,037.27 1,033.73 J2‐669 20.1 384.4 1,037.27 1,037.27
J2‐671 2,003.60 J2‐671 ‐55.87 165.06 1,061.77 1,060.03 J2‐671 20.11 340.4 1,061.77 1,061.77
J2‐660 2,003.60 J2‐660 ‐48.5 188.07 1,071.10 1,069.19 J2‐660 20.11 346.4 1,071.10 1,071.10
J2‐662 2,003.60 J2‐662 ‐44.29 197.78 1,096.32 1,094.32 J2‐659 19.91 381.95 1,091.23 1,091.23
J2‐661 2,003.60 J2‐659 ‐12.95 306.11 1,091.23 1,744.86 J2‐659 ‐2.69 329.78 1,091.23 1,091.23
J2‐658 2,003.60 J2‐659 ‐12.95 306.11 1,091.23 2,190.80 J2‐659 ‐21.38 286.66 1,091.23 1,091.23
J2‐270 2,003.60 J2‐270 ‐219.92 ‐397.56 1,110.29 1,109.71 J2‐270 20.11 156.41 1,110.28 1,110.28
J2‐234 2,003.60 J2‐555 1.4 373.22 1,122.81 2,475.68 J2‐555 ‐12.53 341.08 1,122.80 1,122.80
J2‐235 2,003.60 J2‐555 1.98 374.56 1,136.36 2,424.29 J2‐555 ‐10.07 346.77 1,136.36 1,136.36
J2‐233 2,003.60 J2‐555 1.98 374.56 1,136.36 2,741.12 J2‐555 ‐20.45 322.79 1,136.36 1,136.36
J2‐232 2,003.60 J2‐555 2.26 375.22 1,143.22 2,849.12 J2‐555 ‐23.71 315.29 1,143.22 1,143.22
J2‐656 2,003.60 J2‐671 ‐31.36 221.63 1,212.02 1,450.07 J2‐670 5.72 319.2 1,172.63 1,172.63
J2‐702 2,003.60 J2‐670 ‐28.13 241.07 1,172.63 1,504.67 J2‐670 1.52 309.5 1,172.63 1,172.63
J2‐236 2,003.60 J2‐555 3.68 378.48 1,178.88 3,137.15 J2‐555 ‐31.12 298.19 1,178.88 1,178.88
J2‐252 2,003.60 J2‐252 ‐75.53 80.7 1,199.19 1,197.87 J2‐252 20.12 301.43 1,199.19 1,199.19
J2‐237 2,003.60 J2‐555 4.49 380.35 1,200.84 2,709.31 J2‐555 ‐15.02 335.34 1,200.83 1,200.83
J2‐238 2,003.60 J2‐238 ‐9.21 198.74 1,677.33 1,675.23 J2‐555 11.74 397.1 1,200.83 1,200.83
J2‐268 2,003.60 J2‐268 ‐109.58 ‐52.9 1,201.64 1,200.65 J2‐268 20.12 246.43 1,201.62 1,201.62
J2‐241 2,003.60 J2‐555 4.59 380.59 1,203.75 3,295.56 J2‐555 ‐34.77 289.77 1,203.75 1,203.75
J2‐239 2,003.60 J2‐555 4.64 380.7 1,205.23 3,465.65 J2‐555 ‐41.06 275.25 1,205.22 1,205.22
J2‐240 2,003.60 J2‐555 4.77 381 1,208.80 3,369.73 J2‐555 ‐37.07 284.44 1,208.79 1,208.79
J2‐263 2,003.60 J2‐555 4.9 381.3 1,212.52 2,279.13 J2‐555 ‐1.99 365.4 1,212.52 1,212.52
J2‐264 2,003.60 J2‐264 2.03 195.69 1,810.11 1,808.00 J2‐555 9.3 391.45 1,212.52 1,212.52
J2‐837 2,003.60 J2‐555 4.91 381.33 1,212.63 3,986.10 J2‐555 ‐61.29 228.55 1,212.63 1,212.63
J2‐266 2,003.60 J2‐266 ‐2.14 144.07 1,806.66 1,804.91 J2‐555 9.4 391.69 1,213.77 1,213.77
J2‐262 2,003.60 J2‐555 5 381.53 1,215.37 2,517.77 J2‐555 ‐8.45 350.51 1,215.37 1,215.37
J2‐257 2,003.60 J2‐555 5.21 382.01 1,221.46 2,843.48 J2‐555 ‐17.95 328.58 1,221.46 1,221.46
J2‐260 2,003.60 J2‐260 ‐36.81 69.04 1,580.33 1,578.98 J2‐555 14.12 402.59 1,222.11 1,222.11
J2‐259 2,003.60 J2‐555 5.23 382.07 1,222.11 1,954.36 J2‐555 6.36 384.68 1,222.11 1,222.11
J2‐258 2,003.60 J2‐555 5.23 382.07 1,222.11 2,790.84 J2‐555 ‐16.25 332.5 1,222.11 1,222.11
J2‐261 2,003.60 J2‐555 5.23 382.07 1,222.11 2,034.92 J2‐260 4.27 163.85 1,884.69 1,222.11
J2‐256 2,003.60 J2‐555 5.23 382.08 1,222.26 2,909.66 J2‐555 ‐20.01 323.81 1,222.26 1,222.26
J2‐207 2,003.60 J2‐206 19.15 433.2 1,222.96 5,215.29 J2‐206 12.78 418.49 1,222.96 1,222.96
J2‐255 2,003.60 J2‐555 5.32 382.27 1,224.71 3,092.80 J2‐555 ‐25.91 310.19 1,224.71 1,224.71
J2‐657 2,003.60 J2‐670 ‐20.34 259.07 1,240.28 1,613.91 J2‐670 1.09 308.53 1,240.28 1,240.28
J2‐554 2,003.60 J2‐206 19.24 433.39 1,263.75 9,887.48 J2‐206 ‐1.41 385.74 1,263.75 1,263.75
J2‐225 2,003.60 J2‐555 7.05 386.28 1,280.02 4,142.64 J2‐555 ‐60.29 230.85 1,280.02 1,280.02
J2‐269 2,003.60 J2‐270 ‐135.93 ‐203.71 1,281.33 1,329.39 J2‐270 11.47 136.46 1,281.33 1,281.33
J2‐203 2,003.60 J2‐206 19.3 433.54 1,281.57 12,582.58 J2‐206 ‐11.48 362.5 1,281.56 1,281.56
J2‐226 2,003.60 J2‐555 7.36 386.99 1,287.52 3,050.08 J2‐555 ‐20.13 323.55 1,287.52 1,287.52
J2‐248 2,003.60 J2‐555 7.72 387.82 1,303.21 3,995.05 J2‐555 ‐52.17 249.6 1,303.21 1,303.21
J2‐254 2,003.60 J2‐555 7.9 388.23 1,306.56 2,043.86 J2‐555 7.05 386.27 1,306.56 1,306.56
J2‐221 2,003.60 J2‐555 8.56 389.75 1,327.93 3,041.66 J2‐555 ‐17.32 330.02 1,327.93 1,327.93
J2‐222 2,003.60 J2‐555 8.56 389.75 1,327.93 2,147.00 J2‐555 5.55 382.82 1,327.93 1,327.93
J2‐197 2,003.60 J2‐206 19.39 433.75 1,342.35 14,069.85 J2‐206 ‐15.91 352.27 1,342.35 1,342.35
J2‐224 2,003.60 J2‐555 9.03 390.83 1,347.98 2,479.20 J2‐555 ‐1.45 366.64 1,347.92 1,347.92
J2‐223 2,003.60 J2‐555 9.03 390.83 1,347.98 4,205.58 J2‐555 ‐55.47 241.99 1,347.92 1,347.92
J2‐551 2,003.60 J2‐206 19.46 433.92 1,366.59 14,414.98 J2‐206 ‐11.72 361.95 1,366.56 1,366.56
J2‐267 2,003.60 J2‐268 ‐62.31 56.21 1,377.67 1,651.35 J2‐268 ‐12.77 170.54 1,377.65 1,377.65
J2‐202 2,003.60 J2‐206 19.5 433.99 1,384.78 13,962.39 J2‐206 ‐8.35 369.74 1,384.74 1,384.74
J2‐198 2,003.60 J2‐206 19.47 433.93 1,387.16 10,039.71 J2‐206 2.77 395.39 1,387.15 1,387.15
J2‐249 2,003.60 J2‐555 11.67 396.94 1,455.66 3,222.08 J2‐555 ‐15.49 334.24 1,455.66 1,455.66
J2‐220 2,003.60 J2‐555 11.64 396.87 1,456.00 4,545.87 J2‐555 ‐57.85 236.49 1,456.00 1,456.00
J2‐247 2,003.60 J2‐555 11.74 397.08 1,459.23 3,676.31 J2‐555 ‐28.28 304.73 1,459.23 1,459.23
J2‐246 2,003.60 J2‐555 11.9 397.46 1,466.59 3,617.09 J2‐555 ‐26.04 309.9 1,466.59 1,466.59
J2‐199 2,003.60 J2‐206 19.58 434.18 1,476.16 5,462.20 J2‐206 15.02 423.66 1,476.29 1,476.16
J2‐192 2,003.60 J2‐206 19.58 434.18 1,483.83 13,973.25 J2‐206 ‐9.22 367.72 1,483.83 1,483.83
J2‐219 2,003.60 J2‐555 12.91 399.8 1,508.34 3,867.78 J2‐555 ‐30.07 300.61 1,508.40 1,508.34
J2‐250 2,003.60 J2‐555 12.83 399.61 1,511.87 2,663.71 J2‐555 0.22 370.51 1,511.87 1,511.87
J2‐245 2,003.60 J2‐555 13.08 400.18 1,524.23 3,758.93 J2‐555 ‐26.76 308.23 1,524.23 1,524.23
J2‐265 2,003.60 J2‐268 ‐33.22 123.32 1,530.96 1,823.04 J2‐268 ‐11.45 173.57 1,530.95 1,530.95
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J2‐253 2,003.60 J2‐555 13.24 400.56 1,532.67 3,253.39 J2‐555 ‐12.76 340.56 1,532.67 1,532.67
J2‐244 2,003.60 J2‐555 13.26 400.61 1,533.75 3,830.99 J2‐555 ‐28.3 304.69 1,533.75 1,533.75
J2‐552 2,003.60 J2‐206 19.65 434.34 1,544.69 5,001.72 J2‐206 16.02 425.98 1,544.69 1,544.69
J2‐208 2,003.60 J2‐206 19.64 434.33 1,547.52 8,808.13 J2‐206 7.67 406.7 1,547.52 1,547.52
J2‐196 2,003.60 J2‐206 19.66 434.37 1,556.35 13,886.67 J2‐206 ‐6.27 374.53 1,556.35 1,556.35
J2‐663 2,003.60 J2‐669 13.57 369.32 1,567.59 3,510.88 J2‐669 ‐26.45 276.97 1,567.58 1,567.58
J2‐653 2,003.60 J2‐206 19.73 434.54 1,592.73 13,616.09 J2‐654 ‐19.81 244.29 8,297.67 1,592.73
J2‐553 2,003.60 J2‐553 16.45 284.96 1,944.23 1,940.81 J2‐206 19.76 434.6 1,609.42 1,609.42
J2‐195 2,003.60 J2‐206 19.71 434.49 1,609.42 3,974.79 J2‐553 13.03 277.07 3,751.07 1,609.42
J2‐212 2,003.60 J2‐212 ‐14.77 198.92 1,610.72 1,608.66 J2‐212 20.16 279.53 1,610.73 1,610.72
J2‐251 2,003.60 J2‐252 ‐9.95 232.03 1,612.98 1,817.64 J2‐252 5.02 266.57 1,612.99 1,612.98
J3‐973 2,003.60 J3‐973 ‐0.71 263.37 1,622.80 1,619.41 J3‐973 20.16 311.53 1,622.80 1,622.80
J2‐243 2,003.60 J2‐555 15.14 404.94 1,641.12 4,537.28 J2‐555 ‐43.14 270.43 1,641.12 1,641.12
J2‐194 2,003.60 J2‐206 19.76 434.6 1,666.85 3,692.80 J2‐206 18.17 430.94 1,666.85 1,666.85
J2‐193 2,003.60 J2‐206 19.77 434.62 1,675.20 13,697.71 J2‐206 ‐2.44 383.36 1,675.20 1,675.20
J2‐218 2,003.60 J2‐555 15.96 406.83 1,691.62 5,370.14 J2‐555 ‐65.45 218.95 1,691.62 1,691.62
J2‐188 2,003.60 J2‐206 19.83 434.76 1,751.12 14,001.33 J2‐206 ‐1.68 385.13 1,751.12 1,751.12
J3‐971 2,003.60 J3‐973 7.64 282.63 1,752.65 1,885.37 J3‐973 13.69 296.59 1,752.65 1,752.65
J2‐213 2,003.60 J2‐555 16.91 409.02 1,759.57 5,856.53 J2‐555 ‐77.09 192.09 1,759.57 1,759.57
J2‐191 2,003.60 J2‐206 19.85 434.8 1,780.09 2,720.22 J2‐206 19.29 433.53 1,780.09 1,780.09
J2‐211 2,003.60 J2‐555 18.56 412.84 1,872.20 4,780.27 J2‐555 ‐33.25 293.26 1,872.28 1,872.19
J2‐215 2,003.60 J2‐555 18.64 413.01 1,888.28 6,032.00 J2‐555 ‐71.3 205.45 1,888.43 1,888.28
J3‐970 2,003.60 J3‐973 16.32 302.67 1,919.65 2,197.02 J3‐973 7.22 281.66 1,919.61 1,919.61
J2‐210 2,003.60 J2‐555 19.46 414.9 1,951.35 5,221.09 J2‐555 ‐39.81 278.13 1,951.40 1,951.35
J2‐187 2,003.60 J2‐206 19.98 435.11 1,983.91 6,979.19 J2‐206 15.21 424.1 1,983.91 1,983.91
J2‐217 2,003.60 J2‐555 19.81 415.72 1,986.19 4,756.78 J2‐555 ‐24.83 312.7 1,986.26 1,986.19
J2‐216 2,003.60 J2‐555 19.93 416.01 1,998.00 4,680.03 J2‐555 ‐22.3 318.54 1,998.06 1,998.00
J2‐189 2,003.60 J2‐206 20.01 435.19 2,045.08 12,161.06 J2‐206 8.16 407.84 2,045.08 2,045.08
J2‐664 2,003.60 J2‐206 20.62 436.59 19,385.88 3,431.40 J2‐669 ‐3.5 329.93 2,105.60 2,105.60
J2‐185 2,003.60 J2‐206 20.1 435.4 2,238.38 6,140.20 J2‐206 16.97 428.17 2,238.38 2,238.38
J2‐833 2,003.60 J2‐206 20.62 436.59 19,381.08 2,735.48 J2‐669 13.27 368.63 2,256.73 2,256.73
J2‐668 2,003.60 J2‐206 20.62 436.59 19,400.44 2,614.18 J3‐973 5.8 278.39 2,263.77 2,263.77
J5‐832 2,003.60 J2‐206 20.62 436.59 19,380.85 2,741.33 J2‐669 13.3 368.7 2,263.87 2,263.87
J4‐424 2,003.60 J2‐206 20.62 436.59 19,366.41 2,288.46 J4‐424 20.23 390.68 2,313.32 2,313.32
J2‐667 2,003.60 J2‐206 20.62 436.59 19,400.44 2,764.14 J3‐973 2.76 271.37 2,333.58 2,333.58
J2‐665 2,003.60 J2‐206 20.62 436.59 19,400.43 3,947.21 J2‐669 ‐4.64 327.28 2,448.08 2,448.08
J4‐425 2,003.60 J2‐206 20.62 436.59 19,422.80 2,810.46 J4‐424 16.65 382.43 2,465.05 2,465.05
J2‐186 2,003.60 J2‐206 20.2 435.62 2,500.21 5,012.80 J2‐206 18.42 431.51 2,500.21 2,500.21
J4‐844 2,003.60 J2‐206 20.62 436.59 19,407.71 3,674.57 J2‐669 3.79 346.74 2,540.85 2,540.85
J4‐843 2,003.60 J2‐206 20.62 436.59 19,408.49 3,312.59 J2‐669 9.87 360.78 2,549.29 2,549.29
J2‐184 2,003.60 J2‐206 20.22 435.66 2,549.49 2,848.94 J2‐206 19.84 434.8 2,549.49 2,549.49
J2‐172 2,003.60 J2‐206 20.22 435.66 2,551.58 4,766.30 J2‐206 18.66 432.07 2,551.58 2,551.58
J2‐170 2,003.60 J2‐206 20.22 435.66 2,554.18 4,441.78 J2‐206 18.89 432.6 2,554.18 2,554.18
J2‐449 2,003.60 J2‐206 20.22 435.66 2,554.34 4,363.97 J2‐206 18.95 432.72 2,554.34 2,554.34
J2‐169 2,003.60 J2‐206 20.22 435.66 2,556.41 3,620.87 J2‐206 19.42 433.82 2,556.41 2,556.41
J2‐173 2,003.60 J2‐206 20.22 435.66 2,556.65 2,936.74 J2‐206 19.8 434.7 2,556.65 2,556.65
J2‐168 2,003.60 J2‐206 20.22 435.66 2,557.34 3,870.30 J2‐206 19.27 433.47 2,557.34 2,557.34
J2‐166 2,003.60 J2‐206 20.22 435.66 2,561.20 4,762.89 J2‐206 18.68 432.1 2,561.20 2,561.20
J2‐448 2,003.60 J2‐206 20.22 435.67 2,562.24 4,749.08 J2‐206 18.69 432.13 2,562.24 2,562.24
J2‐450 2,003.60 J2‐206 20.22 435.67 2,565.45 4,752.94 J2‐206 18.69 432.13 2,565.45 2,565.45
J2‐165 2,003.60 J2‐206 20.22 435.67 2,565.89 4,059.81 J2‐206 19.16 433.21 2,565.89 2,565.89
J1‐733 2,003.60 J2‐206 20.22 435.67 2,567.52 4,065.97 J2‐206 19.15 433.21 2,567.52 2,567.52
J2‐167 2,003.60 J2‐206 20.22 435.67 2,571.71 4,847.92 J2‐206 18.63 431.99 2,571.71 2,571.71
J2‐175 2,003.60 J2‐206 20.23 435.69 2,592.74 4,227.04 J2‐206 19.07 433.02 2,592.74 2,592.74
J2‐174 2,003.60 J2‐206 20.23 435.69 2,595.75 4,793.37 J2‐206 18.69 432.14 2,595.75 2,595.75
J2‐182 2,003.60 J2‐206 20.23 435.7 2,604.76 3,794.77 J2‐206 19.35 433.67 2,604.76 2,604.76
J2‐179 2,003.60 J2‐206 20.24 435.7 2,611.68 4,692.45 J2‐181 18.63 358 4,591.20 2,611.68
J2‐176 2,003.60 J2‐206 20.24 435.71 2,622.65 4,937.18 J2‐181 16.64 353.4 4,684.45 2,622.65
J2‐181 2,003.60 J2‐206 20.24 435.71 2,623.43 3,748.19 J2‐206 19.4 433.76 2,623.43 2,623.43
J2‐178 2,003.60 J2‐206 20.24 435.71 2,629.66 4,146.45 J2‐206 19.16 433.21 2,629.66 2,629.66
J2‐180 2,003.60 J2‐206 20.24 435.71 2,631.01 4,167.14 J2‐206 19.15 433.19 2,631.01 2,631.01
J2‐177 2,003.60 J2‐206 20.25 435.73 2,650.51 5,384.52 J2‐181 11.67 341.93 4,762.86 2,650.51
J2‐451 2,003.60 J2‐206 20.26 435.75 2,680.13 5,576.77 J2‐181 12.68 344.26 4,999.51 2,680.13
J2‐666 2,003.60 J2‐206 20.62 436.59 19,400.43 3,163.89 J3‐973 2.98 271.88 2,688.55 2,688.55
J2‐183 2,003.60 J2‐206 20.26 435.76 2,691.14 4,188.46 J2‐206 19.17 433.25 2,691.14 2,691.14
J2‐214 2,003.60 J2‐206 20.31 435.88 2,928.17 7,690.47 J2‐555 ‐47.91 259.42 2,694.26 2,694.26
J2‐209 2,003.60 J2‐206 20.31 435.87 2,917.93 8,622.43 J2‐555 ‐62.31 226.19 2,791.52 2,791.52
J2‐190 2,003.60 J2‐206 20.34 435.94 3,031.84 12,307.93 J2‐555 11.36 396.22 8,841.77 3,031.84
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J5‐638 2,004.38 J5‐638 ‐439.51 ‐584.33 384.11 383.76 J5‐638 20.04 476.24 384.11 384.11
J5‐640 2,004.38 J5‐640 ‐311.12 ‐298.03 493.52 493.04 J5‐638 18.91 473.65 480.82 480.82
J5‐639 2,004.38 J5‐638 ‐272.52 ‐198.93 480.82 499.64 J5‐638 18.31 472.27 480.82 480.82
J5‐841 2,004.38 J5‐638 ‐216.96 ‐70.72 534.03 565.49 J5‐638 17.45 470.27 534.03 534.03
J5‐637 2,004.38 J5‐638 ‐169.91 37.88 595.7 703.3 J5‐638 11.82 457.29 595.7 595.7
J2‐652 2,004.38 J2‐652 ‐356.97 ‐473.84 676.95 676.55 J2‐652 20.07 396.31 676.98 676.95
J5‐842 2,004.38 J5‐842 ‐71.76 274.38 764.89 763.16 J5‐842 20.08 486.33 764.85 764.85
J2‐650 2,004.38 J2‐650 ‐102.55 120.33 1,068.15 1,067.03 J2‐650 20.11 403.4 1,068.15 1,068.15
J5‐636 2,004.38 J5‐842 5.37 452.4 1,478.54 2,510.45 J5‐842 ‐12.27 411.68 1,478.51 1,478.51
J5‐644 2,004.38 J5‐644 0.46 356.06 1,711.76 1,708.98 J5‐644 20.17 401.55 1,711.75 1,711.75
J4‐501 2,004.38 J4‐501 12.26 278.3 1,927.30 1,925.33 J4‐501 20.19 296.6 1,927.30 1,927.30
J3‐1001 2,004.38 J3‐1001 15.33 353.38 1,937.20 1,934.35 J3‐1001 20.19 364.6 1,937.20 1,937.20
J2‐648 2,004.38 J2‐206 20.59 436.51 6,166.28 2,073.51 J2‐648 20.21 328.63 2,076.14 2,076.14
J‐5013 2,004.38 J2‐206 20.59 436.53 6,483.12 2,093.90 J‐5013 20.21 320.64 2,096.54 2,096.54
J‐5014 2,004.38 J2‐206 20.59 436.53 6,483.12 2,193.30 J‐5013 15.89 310.66 2,141.26 2,141.26
J‐5016 2,004.38 J2‐206 20.59 436.53 6,483.12 2,352.68 J‐5013 8.02 292.5 2,199.72 2,199.72
J‐5015 2,004.38 J2‐206 20.59 436.53 6,483.12 2,297.34 J‐5013 12.43 302.69 2,199.72 2,199.72
J‐5017 2,004.38 J2‐206 20.59 436.53 6,483.12 2,409.05 J‐5013 3.42 281.89 2,199.72 2,199.72
J3‐999 2,004.38 J2‐206 20.59 436.53 6,483.13 2,199.72 J3‐1001 20.22 364.66 2,203.39 2,203.39
J3‐1000 2,004.38 J2‐206 20.59 436.53 6,483.13 2,200.70 J3‐1000 20.22 362.66 2,204.34 2,204.34
J‐5020 2,004.38 J2‐206 20.59 436.53 6,483.12 2,353.06 J3‐1000 10.69 340.66 2,204.34 2,204.34
J3‐998 2,004.38 J2‐206 20.59 436.53 6,483.13 2,203.94 J3‐998 20.22 378.67 2,207.96 2,207.96
J‐5019 2,004.38 J2‐206 20.59 436.53 6,483.12 2,323.86 J‐5013 12.43 302.69 2,225.21 2,225.21
J3‐997 2,004.38 J2‐206 20.59 436.53 6,483.13 2,275.41 J3‐997 20.23 383.68 2,279.84 2,279.84
J3‐1007 2,004.38 J2‐206 20.59 436.53 6,483.13 2,453.66 J3‐1007 20.24 424.72 2,460.69 2,460.69
J2‐651 2,004.38 J2‐206 20.59 436.51 6,166.28 2,457.95 J2‐651 20.25 415.72 2,464.31 2,464.31
J‐5092 2,004.38 J2‐206 20.59 436.51 6,166.28 4,039.05 J2‐651 ‐57.94 235.28 2,464.31 2,464.31
J‐527 2,007.20 J2‐206 20.59 436.53 6,485.95 2,512.18 J‐527 20.25 393.74 2,517.94 2,517.94
J3‐1005 2,004.38 J2‐206 20.59 436.53 6,483.13 2,595.08 J3‐1005 20.26 426.76 2,603.09 2,603.09
J2‐647 2,004.38 J2‐206 20.59 436.51 6,166.28 3,001.78 J2‐650 3.83 365.83 2,622.38 2,622.38
J3‐996 2,004.38 J2‐206 20.59 436.53 6,483.13 2,665.27 J3‐996 20.27 408.77 2,672.52 2,672.52
J3‐1010 2,004.38 J2‐206 20.59 436.53 6,483.13 2,701.38 J3‐1010 20.27 311.78 2,705.54 2,705.54
J5‐815 2,004.38 J2‐206 20.59 436.53 6,483.14 2,720.84 J5‐815 20.27 421.78 2,729.02 2,729.02
J3‐1002 2,004.38 J2‐206 20.59 436.53 6,483.13 2,949.02 J3‐996 14.15 394.66 2,788.08 2,788.08
J3‐1003 2,004.38 J2‐206 20.59 436.53 6,483.13 3,120.98 J3‐1005 12.39 408.59 2,872.79 2,872.79
J3‐1009 2,004.38 J2‐206 20.59 436.53 6,483.13 2,948.18 J3‐1005 17.74 420.95 2,872.79 2,872.79
J3‐1006 2,004.38 J2‐206 20.59 436.53 6,483.13 3,218.44 J3‐1005 10.35 403.88 2,903.69 2,903.69
J3‐1008 2,004.38 J2‐206 20.59 436.53 6,483.13 3,400.43 J3‐1008 20.34 370.94 3,409.28 3,409.28
J2‐649 2,004.38 J2‐206 20.59 436.51 6,166.28 3,806.36 J2‐651 9.55 391.03 3,449.68 3,449.68
J5‐799 2,004.38 J2‐206 20.59 436.53 6,483.13 4,441.93 J3‐1005 16.06 417.06 4,252.35 4,252.35
J2‐646 2,004.38 J2‐206 20.59 436.51 6,166.28 5,486.41 J2‐650 ‐8.06 338.39 4,428.26 4,428.26
J5‐634 2,004.38 J2‐206 20.62 436.59 9,501.47 8,303.42 J5‐842 3.46 447.98 6,043.58 6,043.58
J2‐729 2,004.38 J2‐206 20.59 436.51 6,166.28 7,428.30 J2‐650 2.53 362.83 6,444.86 6,166.28
J5‐643 2,004.38 J2‐206 20.59 436.51 6,166.28 7,958.50 J2‐651 9.09 389.99 7,197.23 6,166.28
J5‐797 2,004.38 J2‐206 20.59 436.53 6,483.14 7,589.97 J3‐1005 12.88 409.72 7,041.84 6,483.14
J5‐633 2,004.38 J2‐206 20.62 436.59 10,255.95 6,243.24 J2‐206 20.42 436.13 10,255.94 10,255.94
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J3‐755 2,019.41 J3‐853 16.99 781.21 970.49 1,990.51 J3‐853 17.12 781.51 970.45 970.45
J3‐753 2,019.41 J3‐853 16.99 781.21 970.49 2,496.43 J3‐853 14.74 776.02 970.45 970.45
J3‐748 2,019.41 J3‐748 9.07 470.93 1,863.38 1,860.63 J3‐853 17.73 782.91 970.45 970.45
J3‐758 2,019.41 J3‐853 16.99 781.21 970.49 2,521.91 J3‐755 12.87 497.7 2,407.74 970.49
J3‐754 2,019.41 J3‐853 16.99 781.21 970.49 2,489.73 J3‐755 2.75 474.34 2,250.52 970.49
J3‐559 2,019.41 J3‐853 16.99 781.21 970.5 2,479.89 J3‐755 3.78 476.72 2,250.52 970.5
J3‐751 2,019.41 J3‐853 16.99 781.21 970.5 2,444.22 J3‐748 2.91 456.71 2,201.38 970.5
J4‐414 2,019.41 J4‐414 ‐35.03 320.15 1,004.50 1,001.97 J4‐414 20.1 447.38 1,004.53 1,004.50
J4‐756 2,019.41 J4‐756 1.71 431.95 1,125.56 1,118.42 J4‐756 20.11 474.41 1,125.56 1,125.56
J4‐690 2,019.41 J3‐853 19.5 787 1,201.70 3,608.71 J3‐853 17.99 783.51 1,201.72 1,201.70
J4‐691 2,019.41 J3‐853 19.82 787.74 1,265.39 3,148.68 J3‐853 18.28 784.18 1,265.40 1,265.39
J4‐530 2,007.20 J3‐853 19.92 787.96 1,275.42 3,090.84 J3‐853 18.32 784.28 1,275.42 1,275.42
J4‐528 2,007.20 J3‐853 19.92 787.96 1,275.42 3,892.96 J4‐691 13.71 465.65 3,343.09 1,275.42
J4‐692 2,019.41 J3‐853 19.94 788.01 1,292.32 3,983.12 J4‐691 13.01 464.03 3,387.23 1,292.32
J4‐693 2,019.41 J3‐853 20 788.15 1,306.52 4,186.49 J4‐691 11.25 459.95 3,481.47 1,306.52
J4‐694 2,019.41 J3‐853 20.05 788.27 1,318.43 4,113.60 J4‐691 13.27 464.64 3,559.90 1,318.43
J4‐696 2,019.41 J3‐853 20.52 789.36 1,411.05 5,701.31 J4‐690 ‐2.26 435.78 4,126.21 1,411.05
J4‐695 2,019.41 J3‐853 20.51 789.33 1,420.48 5,468.49 J4‐690 1.05 443.43 4,076.40 1,420.48
J3‐759 2,019.41 J3‐759 0.85 396.97 1,465.04 1,460.20 J3‐759 20.14 441.49 1,465.04 1,465.04
J4‐747 2,019.41 J3‐956 ‐16.27 572.46 1,544.05 1,892.17 J3‐716 ‐5.23 612.92 1,512.80 1,512.80
J4‐746 2,019.41 J4‐746 ‐50.41 333.66 1,589.85 1,609.44 J3‐716 16.39 662.83 1,512.80 1,512.80
J4‐697 2,019.41 J3‐853 20.96 790.36 1,547.72 5,743.41 J4‐690 ‐1.16 438.32 4,257.55 1,547.72
J4‐698 4,019.41 J3‐853 18.13 783.85 1,615.55 6,515.67 J4‐690 ‐12.8 411.46 4,377.08 1,615.55
J4‐412 2,019.41 J4‐414 11.72 428.05 1,685.38 2,026.66 J4‐414 11.53 427.6 1,685.37 1,685.37
J4‐413 2,019.41 J4‐414 11.72 428.05 1,685.38 1,938.80 J4‐414 13.83 432.93 1,685.37 1,685.37
J‐5064 2,019.41 J‐5064 ‐3.57 239.75 1,765.90 1,763.92 J‐5064 20.17 294.56 1,765.91 1,765.90
J4‐742 2,019.41 J3‐853 21.53 791.7 1,901.71 6,679.49 J4‐690 ‐12.84 411.37 4,535.66 1,901.71
J3‐865 2,019.41 J3‐865 17.07 429.4 1,904.19 1,896.61 J3‐865 20.19 436.59 1,904.19 1,904.19
J4‐699 2,028.23 J3‐853 21.53 791.7 1,910.53 5,015.83 J4‐690 14.04 473.41 4,544.48 1,910.53
J4‐622 2,019.41 J4‐622 20.5 447.31 2,045.73 2,035.16 J4‐622 20.2 446.62 2,045.73 2,045.73
J4‐411 2,019.41 J4‐414 21.94 451.65 2,128.26 2,692.93 J4‐414 8.55 420.72 2,128.26 2,128.26
J4‐741 4,019.41 J3‐853 18.48 784.66 2,150.95 6,633.40 J4‐690 ‐7.84 422.91 4,753.18 2,150.95
J4‐764 2,019.41 J3‐853 24.48 798.51 6,591.96 2,214.87 J4‐764 20.22 398.66 2,221.15 2,221.15
J‐5065 2,019.41 J3‐853 24.16 797.76 5,959.05 2,357.89 J‐5065 20.23 293.7 2,361.46 2,361.46
J‐5061 2,019.41 J3‐853 24.16 797.76 5,959.55 2,544.08 J‐5061 20.25 276.74 2,547.93 2,547.93
J3‐101 2,019.41 J3‐853 24.17 797.77 5,973.74 2,872.64 J3‐101 20.29 281.82 2,877.63 2,877.63
J4‐625 2,019.41 J3‐853 24.17 797.78 6,016.09 2,865.99 J4‐625 20.28 406.81 2,878.23 2,878.23
J3‐972 2,019.41 J3‐853 24.17 797.77 5,973.74 2,880.84 J3‐972 20.29 306.82 2,886.56 2,886.56
J4‐410 2,019.41 J3‐570 25 505.7 3,506.46 J4‐414 11.21 426.87 2,908.07 2,908.07
J3‐963 2,019.41 J3‐853 24 797.39 5,375.80 2,939.80 J3‐963 20.29 366.83 2,948.06 2,948.06
J4‐750 2,019.41 J3‐853 24.16 797.76 5,954.43 3,273.17 J3‐759 16.42 432.89 3,030.31 3,030.31
J‐5071 2,019.41 J3‐853 24.17 797.77 5,973.74 3,046.37 J‐5071 20.3 294.86 3,052.37 3,052.37
J‐5070 2,019.41 J3‐853 24.17 797.77 5,973.74 3,114.76 J‐5070 20.31 304.87 3,121.39 3,121.39
J‐5063 2,019.41 J3‐853 24.16 797.76 5,959.05 3,229.00 J‐5064 16.84 286.87 3,163.67 3,163.67
J3‐100 2,019.41 J3‐853 24.17 797.77 5,973.74 3,190.39 J3‐100 20.32 318.89 3,197.95 3,197.95
J‐5069 2,019.41 J3‐853 24.17 797.77 5,973.74 3,314.19 J‐5069 20.33 318.92 3,322.36 3,322.36
J3‐964 2,019.41 J3‐853 24.04 797.47 5,507.46 3,394.83 J3‐964 20.34 370.94 3,406.24 3,406.24
J4‐739 2,019.41 J3‐853 23.26 795.68 3,560.45 8,197.87 J3‐853 11.94 769.55 3,560.45 3,560.45
J4‐428 2,019.41 J3‐853 24.17 797.78 6,016.08 3,600.91 J4‐625 19.49 404.98 3,573.48 3,573.48
J4‐767 2,019.41 J3‐853 24.49 798.52 6,635.75 3,566.11 J4‐767 20.35 378.98 3,579.91 3,579.91
J4‐2009 2,019.41 J3‐853 24.47 798.46 6,613.94 3,588.04 J4‐2009 20.36 366.98 3,601.09 3,601.09
J3‐966 2,019.41 J3‐853 23.52 796.27 4,672.37 3,600.08 J3‐966 20.36 396.98 3,609.75 3,609.75
J4‐2017 2,019.41 J3‐853 24.35 798.19 6,392.83 3,611.32 J4‐2017 20.36 366.99 3,624.19 3,624.19
J4‐2007 2,019.41 J3‐853 24.47 798.46 6,613.94 3,613.15 J4‐2007 20.36 366.99 3,626.39 3,626.39
J4‐2005 2,019.41 J3‐853 24.47 798.46 6,613.94 3,637.19 J4‐2005 20.36 366.99 3,650.60 3,650.60
J4‐766 2,019.41 J3‐853 24.49 798.51 6,631.02 3,640.71 J4‐766 20.36 381.99 3,655.50 3,655.50
J‐5072 2,019.41 J3‐853 24.47 798.46 6,613.94 3,647.55 J‐5072 20.36 366.99 3,661.05 3,661.05
J4‐620 2,019.41 J3‐853 23.94 797.25 5,020.64 3,992.58 J4‐622 16.93 439.07 3,705.50 3,705.50
J4‐2008 2,019.41 J3‐853 24.47 798.46 6,613.94 3,699.17 J4‐2008 20.37 367.01 3,713.07 3,713.07
J4‐2018 2,019.41 J3‐853 24.43 798.39 6,553.84 3,738.21 J4‐2018 20.37 367.02 3,752.07 3,752.07
J‐5068 2,019.41 J3‐853 24.17 797.77 5,973.74 3,745.52 J‐5068 20.37 347.02 3,758.11 3,758.11
J4‐2002 2,019.41 J3‐853 24.47 798.46 6,613.94 3,766.88 J4‐2002 20.37 359.02 3,780.27 3,780.27
J3‐967 2,019.41 J3‐853 23.15 795.42 4,317.30 3,795.26 J3‐967 20.38 397.03 3,802.82 3,802.82
J4‐2006 2,019.41 J3‐853 24.47 798.46 6,613.94 3,823.66 J4‐2006 20.38 367.04 3,838.54 3,838.54
J3‐364 2,019.41 J3‐853 23.02 795.13 3,852.72 4,192.01 J3‐364 20.42 407.12 4,196.72 3,852.72
J4‐2004 2,019.41 J3‐853 24.47 798.46 6,613.94 3,847.58 J4‐2004 20.38 367.04 3,862.62 3,862.62
J3‐965 2,019.41 J3‐853 23.96 797.31 5,262.77 3,981.80 J3‐965 20.4 352.07 3,995.39 3,995.39
J4‐738 2,019.41 J3‐853 23.59 796.45 4,163.31 6,499.56 J3‐853 17.12 781.5 4,163.33 4,163.31
J4‐432 2,019.41 J3‐853 24.16 797.76 5,959.55 4,196.63 J‐5061 19.21 274.33 4,176.44 4,176.44
J‐5060 2,019.41 J3‐853 24.16 797.76 5,959.55 4,275.68 J‐5061 16.09 267.12 4,176.44 4,176.44
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J4‐2003 2,019.41 J3‐853 24.47 798.46 6,613.94 4,239.33 J4‐2009 20.41 367.1 4,257.04 4,257.04
J3‐969 2,019.41 J3‐853 23.15 795.42 4,317.30 5,154.19 J3‐967 16.18 387.34 4,970.69 4,317.30
J‐5062 2,019.41 J3‐853 24.16 797.76 5,959.05 4,347.03 J‐5064 19.11 292.1 4,321.35 4,321.35
J‐5009 2,019.41 J3‐853 24.16 797.76 5,959.55 4,442.61 J‐5061 20.43 277.16 4,454.47 4,454.47
J4‐796 2,019.41 J3‐853 23.94 797.26 5,029.49 4,722.46 J4‐622 18.41 442.48 4,535.15 4,535.15
J4‐740 2,179.02 J3‐853 23.69 796.67 4,554.67 6,928.40 J3‐853 16.51 780.09 4,554.67 4,554.67
J4‐772 2,019.41 J3‐853 24.49 798.51 6,631.02 4,584.78 J4‐772 20.46 387.21 4,609.61 4,609.61
J4‐752 2,019.41 J3‐853 24.16 797.76 5,954.43 11,775.04 J4‐756 ‐5.26 415.86 4,621.48 4,621.48
J4‐439 2,019.41 J3‐853 24.6 798.78 6,925.65 4,590.93 J4‐439 20.46 408.21 4,621.74 4,621.74
J3‐968 2,019.41 J3‐853 23.52 796.27 4,672.37 6,265.90 J3‐966 12.82 379.59 5,798.26 4,672.37
J4‐2016 2,019.41 J3‐853 24.28 798.04 6,274.21 4,710.90 J4‐2016 20.47 367.24 4,732.97 4,732.97
J4‐619 2,019.41 J3‐853 23.65 796.59 4,801.79 10,916.31 J3‐853 3.97 751.16 4,801.78 4,801.78
J‐5055 2,019.41 J3‐853 24.16 797.76 5,960.00 4,974.90 J‐5055 20.5 247.3 4,988.27 4,988.27
J4‐763 2,019.41 J3‐853 24.38 798.27 6,405.85 4,974.92 J4‐763 20.5 377.3 5,001.33 5,001.33
J4‐618 2,019.41 J3‐853 23.94 797.25 5,006.89 8,898.86 J3‐853 12.8 771.55 5,006.47 5,006.47
J4‐2015 2,019.41 J3‐853 24.35 798.19 6,392.83 5,010.99 J4‐2017 20.5 367.31 5,036.09 5,036.09
J4‐621 2,019.41 J3‐853 23.95 797.26 5,055.59 9,946.50 J3‐853 10.04 765.17 5,055.58 5,055.58
J4‐749 2,019.41 J3‐853 24.09 797.6 5,711.72 7,383.20 J4‐756 15.09 462.83 5,059.80 5,059.80
J4‐2001 2,019.41 J3‐853 24.47 798.46 6,613.94 5,055.37 J4‐2009 20.46 367.22 5,079.18 5,079.18
J4‐617 2,019.41 J3‐853 23.95 797.28 5,093.19 5,769.89 J3‐853 20.13 788.46 5,093.08 5,093.08
J4‐616 2,019.41 J3‐853 23.95 797.28 5,106.44 6,502.70 J3‐853 18.51 784.71 5,106.17 5,106.17
J4‐615 2,019.41 J3‐853 23.96 797.29 5,120.40 6,269.22 J3‐853 19.06 785.99 5,119.99 5,119.99
J4‐607 2,019.41 J3‐853 23.96 797.3 5,122.07 11,218.14 J3‐853 4.7 752.86 5,122.00 5,122.00
J4‐614 2,019.41 J3‐853 23.96 797.29 5,131.94 11,354.79 J3‐853 4.37 752.1 5,131.85 5,131.85
J4‐610 2,019.41 J3‐853 23.96 797.29 5,146.98 7,201.35 J3‐853 17.03 781.29 5,146.97 5,146.97
J‐5059 2,019.41 J3‐853 24.16 797.76 5,959.99 5,133.81 J‐5059 20.51 247.34 5,148.09 5,148.09
J4‐609 2,019.41 J3‐853 23.96 797.29 5,149.27 8,024.72 J3‐853 15.16 776.98 5,148.77 5,148.77
J4‐606 2,019.41 J3‐853 23.98 797.34 5,151.42 17,096.14 J3‐784 ‐19 501.16 10,563.82 5,151.42
J4‐608 2,019.41 J3‐853 23.97 797.31 5,182.16 9,292.45 J3‐853 12.44 770.71 5,181.98 5,181.98
J4‐611 2,019.41 J3‐853 23.97 797.31 5,183.55 12,159.44 J3‐853 ‐0.03 741.94 5,183.13 5,183.13
J‐5057 2,019.41 J3‐853 24.16 797.76 5,960.00 5,170.80 J‐5057 20.52 247.35 5,185.29 5,185.29
J4‐421 2,019.41 J3‐570 25 505.7 5,158.73 J4‐421 20.51 408.34 5,196.69 5,196.69
J4‐612 2,019.41 J3‐853 23.97 797.33 5,207.85 12,755.89 J3‐853 ‐3.89 733.03 5,207.86 5,207.85
J4‐613 2,019.41 J3‐853 23.96 797.31 5,262.77 12,494.44 J3‐853 ‐1.98 737.44 5,262.78 5,262.77
J‐5050 2,019.41 J3‐853 24.16 797.76 5,959.98 5,253.35 J‐5050 20.52 247.37 5,268.33 5,268.33
J‐5052 2,019.41 J3‐853 24.16 797.76 5,959.99 5,274.76 J‐5052 20.53 247.37 5,289.87 5,289.87
J‐5058 2,019.41 J3‐853 24.16 797.76 5,959.99 5,306.76 J‐5058 20.53 247.38 5,322.06 5,322.06
J3‐962 2,019.41 J3‐853 24.04 797.47 5,507.46 9,238.23 J4‐756 13.01 458.03 5,331.43 5,331.43
J‐5049 2,019.41 J3‐853 24.16 797.76 5,959.91 5,323.17 J‐5049 20.53 247.38 5,338.55 5,338.55
J‐5051 2,019.41 J3‐853 24.16 797.76 5,959.97 5,338.89 J‐5051 20.53 247.39 5,354.39 5,354.39
J‐5053 2,019.41 J3‐853 24.16 797.76 5,959.98 6,256.53 J‐5059 ‐11.33 173.86 5,372.95 5,372.95
J3‐961 2,019.41 J3‐853 24 797.39 5,375.80 11,223.76 J3‐853 6.64 757.31 5,375.81 5,375.80
J4‐433 2,019.41 J3‐853 24.02 797.44 5,385.04 18,499.17 J3‐784 ‐19.3 500.45 11,062.64 5,385.04
J‐5056 2,019.41 J3‐853 24.16 797.76 5,960.00 5,371.47 J‐5056 20.54 247.39 5,387.15 5,387.15
J4‐757 2,019.41 J3‐853 24.21 797.88 6,121.59 15,896.39 J4‐756 ‐8.44 408.53 5,416.01 5,416.01
J‐5048 2,019.41 J3‐853 24.16 797.76 5,959.81 5,422.54 J‐5048 20.54 247.4 5,438.49 5,438.49
J‐5054 2,019.41 J3‐853 24.16 797.76 5,960.01 5,443.62 J‐5054 20.54 247.41 5,459.73 5,459.73
J4‐858 2,019.41 J3‐853 24.05 797.5 5,484.60 18,220.96 J3‐784 ‐18.06 503.31 11,251.68 5,484.60
J‐5047 2,019.41 J3‐853 24.16 797.76 5,959.55 5,981.28 J‐5061 7.57 247.47 5,554.96 5,554.96
J‐5073 2,019.41 J3‐853 24.12 797.68 5,793.30 7,161.63 J4‐756 17.89 469.29 5,588.94 5,588.94
J‐5074 2,019.41 J3‐853 24.12 797.68 5,793.30 19,014.52 J4‐756 ‐24.82 370.71 5,588.94 5,588.94
JF‐101 2,019.41 J3‐853 24.16 797.76 5,959.90 5,602.46 JF‐101 20.56 277.45 5,621.80 5,621.80
J4‐830 2,019.41 J3‐853 24.1 797.62 5,684.85 18,371.35 J4‐756 ‐19.54 382.9 5,745.21 5,684.85
J4‐773 2,019.41 J3‐853 24.48 798.51 6,591.96 5,646.08 J4‐773 20.56 408.46 5,692.61 5,692.61
J5‐856 2,006.41 J3‐853 24.12 797.67 5,791.33 11,136.12 J4‐430 1.15 360.65 8,484.37 5,791.33
J4‐436 2,019.41 J3‐853 24.69 798.98 7,125.96 5,745.21 J4‐436 20.57 409.48 5,794.22 5,794.21
J4‐435 2,019.41 J3‐853 24.43 798.39 6,502.02 9,485.42 J4‐756 13.97 460.24 5,830.30 5,830.30
J‐5067 2,019.41 J3‐853 24.17 797.77 5,973.74 5,837.74 J‐5067 20.58 389.5 5,884.59 5,884.59
J4‐2014 2,019.41 J3‐853 24.41 798.34 6,516.62 5,868.80 J4‐756 20.08 474.34 5,897.63 5,897.63
J4‐2013 2,019.41 J3‐853 24.43 798.39 6,553.84 6,298.98 J4‐756 18.94 471.72 5,919.72 5,919.72
J4‐2012 2,019.41 J3‐853 24.45 798.42 6,583.32 6,759.66 J4‐756 18.13 469.84 5,938.34 5,938.34
J4‐2010 2,019.41 J3‐853 24.46 798.45 6,600.61 7,103.33 J4‐756 17.78 469.04 5,949.80 5,949.80
J4‐765 2,019.41 J3‐853 24.49 798.51 6,628.51 8,154.47 J4‐756 16.44 465.93 5,958.34 5,958.34
JF‐102 2,019.41 J3‐853 24.16 797.76 5,958.44 6,330.25 JF‐102 20.63 285.61 6,358.14 5,958.44
J4‐2000 2,019.41 J3‐853 24.47 798.46 6,613.94 7,404.03 J4‐756 17.45 468.27 5,958.94 5,958.94
J4‐847 2,019.41 J3‐853 24.16 797.76 5,959.05 5,953.82 J‐5064 20.12 294.43 5,958.99 5,958.99
J4‐440 2,019.41 J3‐853 24.16 797.76 5,959.31 6,214.06 J‐5064 19.34 292.62 6,183.61 5,959.31
J‐5066 2,019.41 J3‐853 24.16 797.76 5,960.26 6,636.47 J3‐853 20.41 789.11 5,960.31 5,960.26
J4‐441 2,019.41 J3‐853 24.16 797.77 5,961.84 6,888.68 J3‐853 19.94 788.02 5,961.89 5,961.84
J4‐2011 2,019.41 J3‐853 24.48 798.49 6,631.45 7,465.06 J4‐756 17.39 468.14 5,971.47 5,971.47
J‐5091 2,019.41 J3‐853 24.17 797.77 5,982.28 7,480.06 J4‐625 16.96 399.13 7,078.61 5,982.28
J4‐527 2,007.20 J3‐570 25 505.7 5,966.89 J4‐527 20.6 398.53 6,012.26 6,012.26
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J4‐427 2,019.41 J3‐853 24.17 797.78 6,016.09 7,675.46 J4‐625 13.39 390.91 6,852.65 6,016.09
J4‐770 2,019.41 J3‐853 24.51 798.56 6,696.57 6,271.18 J4‐756 19.34 472.64 6,028.44 6,028.44
J4‐419 2,019.41 J3‐570 25 505.7 5,979.24 J4‐419 20.6 419.53 6,037.67 6,037.67
J4‐430 2,144.80 J3‐853 24.16 797.75 6,062.44 7,429.45 J3‐853 19.1 786.09 6,062.46 6,062.44
J4‐420 2,019.41 J3‐853 24.97 799.62 7,158.87 6,013.22 J4‐420 20.6 414.54 6,069.33 6,069.33
J4‐431 2,144.80 J3‐853 24.16 797.76 6,079.46 10,464.87 J4‐441 ‐9.34 332.45 7,265.93 6,079.46
J4‐429 2,144.80 J3‐853 24.17 797.77 6,096.51 7,331.02 J3‐853 19.37 786.7 6,096.53 6,096.51
J4‐437 2,019.41 J3‐853 24.55 798.67 6,810.83 6,190.53 J4‐756 19.86 473.84 6,137.89 6,137.89
J4‐438 2,019.41 J3‐853 24.59 798.74 6,865.43 5,988.63 J4‐756 20.52 475.36 6,190.43 6,190.43
J4‐426 2,019.41 J3‐853 24.19 797.82 6,245.87 6,319.10 J4‐426 20.63 402.61 6,401.23 6,245.87
J4‐762 2,019.41 J3‐853 24.37 798.25 6,371.99 10,941.54 J3‐853 8.02 760.51 6,371.73 6,371.73
J4‐418 2,019.41 J3‐570 25 505.7 6,485.65 J4‐418 20.65 417.65 6,552.74 6,552.74
J4‐768 2,019.41 J3‐853 24.49 798.52 6,648.45 8,448.85 J4‐770 16 393.94 7,923.70 6,648.45
J4‐769 2,019.41 J3‐853 24.49 798.52 6,652.55 7,734.24 J4‐770 14.88 391.33 7,135.09 6,652.55
J4‐434 2,019.41 J3‐853 24.53 798.61 6,661.82 13,317.13 J3‐853 ‐0.02 741.94 6,662.00 6,661.82
J4‐771 2,019.41 J3‐853 24.66 798.91 7,199.25 6,828.15 J4‐756 20.45 475.2 7,024.54 7,024.54
J4‐408 2,019.41 J3‐570 25 505.7 17,346.19 J3‐853 ‐0.61 740.6 7,043.20 7,043.20
J4‐409 2,019.41 J3‐570 25 505.7 13,306.20 J3‐853 6.68 757.41 7,141.02 7,141.02
J4‐416 2,019.41 J3‐570 25 505.7 7,887.24 J3‐853 19.11 786.11 7,154.39 7,154.39
J4‐422 2,019.41 J3‐570 25 505.7 10,139.10 J3‐853 11.03 767.46 7,181.85 7,181.85
J4‐415 2,019.41 J3‐570 25 505.7 13,153.71 J3‐853 7.35 758.96 7,209.72 7,209.72
J4‐624 2,019.41 J3‐570 25 505.7 13,644.37 J3‐853 6.67 757.4 7,245.35 7,245.35
J4‐417 2,019.41 J3‐570 25 505.7 7,125.64 J4‐756 20.7 475.77 7,598.49 7,598.49
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J3‐992 1,006.67 J‐5116 31.33 517.31 4,649.04 J‐5089 12.41 580 0 3100.00
J3‐274 1,006.67 J3‐274 ‐6.52 425.95 888.77 888.31 J3‐274 20.09 487.36 888.77 888.77
J3‐281 1,006.67 J3‐281 9.43 528.75 939.87 939.23 J3‐281 20.09 553.37 939.83 939.83
J3‐283 1,006.67 J3‐281 11.25 532.97 950.48 1,085.92 J3‐281 ‐1.83 502.78 950.49 950.48
J3‐282 1,006.67 J3‐281 11.25 532.97 950.48 969.87 J3‐281 17.03 546.31 950.49 950.48
J3‐276 1,006.67 J3‐276 12.24 529.24 957.83 957.22 J3‐276 20.1 547.38 957.83 957.83
J3‐275 1,006.67 J3‐276 12.24 529.24 957.83 1,029.79 J3‐276 8.44 520.49 957.83 957.83
J3‐557 1,006.67 J3‐557 21.1 617.69 1,018.50 1,017.41 J3‐557 20.1 615.39 1,018.50 1,018.50
J‐515 1,006.67 J3‐557 21.1 617.69 1,018.50 1,818.73 J3‐557 ‐99.09 340.31 1,018.50 1,018.50
J‐513 1,006.67 J‐513 27.76 667.07 1,108.53 1,107.10 J‐513 20.11 649.41 1,108.48 1,108.48
J3‐289 1,006.67 J3‐289 28.37 640.47 1,114.82 1,113.46 J3‐289 20.11 621.41 1,114.84 1,114.82
J3‐279 1,006.67 J‐5116 31.33 517.31 1,140.22 J3‐279 20.11 581.42 1,141.30 1,141.30
J3‐280 1,006.67 J‐5116 31.33 517.31 1,145.66 J3‐280 20.11 603.42 1,146.92 1,146.92
J3‐929 1,006.67 J3‐929 23.69 806.66 1,166.37 1,246.39 J3‐929 20.12 798.44 1,166.37 1,166.37
J3‐506 1,007.20 J3‐506 28.19 606.05 1,208.60 1,205.86 J3‐506 20.12 587.43 1,208.60 1,208.60
J3‐930 1,006.67 J3‐929 24.21 807.87 1,213.40 1,410.78 J3‐929 18.42 794.52 1,213.40 1,213.40
J3‐909 1,006.67 J3‐929 29.19 819.36 2,744.33 1,221.03 J3‐909 20.12 566.44 1,222.73 1,222.73
J3‐928 1,006.67 J3‐929 24.63 808.83 1,258.73 1,485.19 J3‐929 18.18 793.96 1,258.74 1,258.73
J3‐927 1,006.67 J3‐929 24.83 809.3 1,276.86 1,946.21 J3‐929 11.29 778.06 1,276.86 1,276.86
J3‐776 1,006.67 J3‐776 24.78 667.19 1,286.84 1,276.68 J3‐776 20.13 656.45 1,286.84 1,286.84
J3‐932 1,006.67 J3‐929 24.91 809.49 1,287.93 1,507.05 J3‐929 18.38 794.42 1,287.94 1,287.93
J3‐912 1,006.67 J3‐929 24.95 809.59 1,289.73 2,064.03 J3‐915 ‐1.17 671.3 1,620.67 1,289.73
J3‐914 1,006.67 J3‐929 24.95 809.59 1,289.73 1,743.82 J3‐929 14.86 786.29 1,289.74 1,289.73
J3‐915 1,006.67 J3‐929 24.95 809.59 1,289.73 1,534.91 J3‐929 17.98 793.51 1,289.74 1,289.73
J3‐916 1,006.67 J3‐929 24.95 809.59 1,289.73 2,100.14 J3‐929 9.06 772.9 1,289.74 1,289.73
J3‐913 1,006.67 J3‐929 24.95 809.59 1,289.73 1,966.34 J3‐915 4.16 683.61 1,620.67 1,289.73
J3‐931 1,006.67 J3‐929 24.96 809.61 1,294.20 2,043.61 J3‐929 10.2 775.55 1,294.21 1,294.20
J3‐956 1,006.67 J‐5116 31.33 517.31 1,331.28 J3‐956 20.13 656.46 1,307.31 1,307.31
J3‐600 1,006.67 J3‐929 25.17 810.09 1,314.80 2,910.03 J3‐929 ‐3.43 744.08 1,314.80 1,314.80
J3‐596 1,006.67 J3‐929 25.22 810.2 1,319.93 2,175.79 J3‐929 8.7 772.08 1,319.94 1,319.93
J3‐597 1,006.67 J3‐929 25.22 810.2 1,319.93 2,660.68 J3‐929 1.72 755.96 1,319.94 1,319.93
J3‐595 1,006.67 J3‐929 25.26 810.3 1,324.42 3,533.64 J3‐929 ‐7.34 735.07 1,324.42 1,324.42
J‐5116 2,003.60 J‐5116 2.86 451.61 1,872.96 1,882.66 J3‐929 13.56 783.3 1,325.83 1,325.83
J‐5110 2,003.60 J3‐929 11.68 778.96 1,325.84 2,055.55 J‐5116 7.84 463.1 1,954.68 1,325.84
J‐5109 2,003.60 J3‐929 11.68 778.96 1,325.84 2,038.49 J‐5116 10.2 468.55 1,954.68 1,325.84
J3‐593 1,006.67 J3‐929 25.3 810.39 1,328.89 2,451.78 J3‐929 4.23 761.76 1,328.90 1,328.89
J3‐592 1,006.67 J3‐929 25.3 810.39 1,328.89 2,251.61 J3‐929 7.68 769.73 1,328.90 1,328.89
J3‐594 1,006.67 J3‐929 25.3 810.39 1,328.89 3,450.71 J3‐929 ‐7.44 734.82 1,328.90 1,328.89
J3‐598 1,006.67 J3‐929 25.32 810.43 1,330.95 1,694.71 J3‐929 16.44 789.94 1,330.95 1,330.95
J3‐601 1,006.67 J3‐929 25.32 810.43 1,330.95 3,167.70 J3‐929 ‐5.54 739.22 1,330.95 1,330.95
J3‐599 1,006.67 J3‐929 25.33 810.47 1,332.36 3,094.19 J3‐929 ‐7.09 735.64 1,332.36 1,332.36
J3‐743 1,006.67 J‐5116 31.33 517.31 1,354.50 J3‐743 20.13 623.47 1,333.99 1,333.99
J3‐933 1,006.67 J3‐929 25.84 811.64 1,391.66 1,986.09 J3‐929 13.48 783.11 1,391.67 1,391.66
J3‐392 1,006.67 J‐5116 31.33 517.31 1,429.93 J3‐392 20.14 715.49 1,391.68 1,391.68
J3‐994 1,006.67 J3‐929 29.05 819.05 2,617.02 1,421.66 J3‐994 20.14 429.48 1,425.00 1,425.00
J3‐744 1,006.67 J‐5116 31.33 517.31 1,455.13 J3‐744 20.14 608.49 1,434.07 1,434.07
J3‐960 1,006.67 J‐5116 31.33 517.31 1,504.49 J3‐960 20.15 661.5 1,475.21 1,475.21
J3‐315 1,006.67 J‐5116 31.33 517.31 1,554.04 J3‐315 20.15 726.51 1,505.94 1,505.94
J3‐294 1,006.67 J‐5116 31.33 517.31 1,620.59 J3‐280 9.76 579.53 1,506.41 1,506.41
J‐5082 1,006.67 J‐5116 31.33 517.31 1,520.40 J‐5082 20.15 501.51 1,524.54 1,524.54
J3‐995 1,006.67 J3‐929 29.05 819.05 2,617.02 1,530.15 J3‐994 20.15 429.51 1,534.03 1,534.03
J3‐401 1,006.67 J‐5116 31.33 517.31 1,701.39 J3‐506 14.1 573.54 1,547.65 1,547.65
J‐5080 1,006.67 J‐5116 31.33 517.31 1,548.21 J‐5080 20.15 529.51 1,549.85 1,549.85
J3‐723 1,006.67 J‐5116 31.33 517.31 1,720.50 J3‐743 6.3 591.55 1,558.12 1,558.12
J3‐724 1,006.67 J‐5116 31.33 517.31 1,667.45 J3‐743 11.79 604.2 1,558.12 1,558.12
J3‐725 1,006.67 J‐5116 31.33 517.31 1,792.89 J3‐743 ‐1.4 573.78 1,558.12 1,558.12
J3‐745 1,006.67 J‐5116 31.33 517.31 1,657.42 J3‐743 12.81 606.56 1,558.12 1,558.12
J3‐879 1,006.67 J3‐929 29.21 819.42 2,776.01 1,564.07 J3‐879 20.16 518.52 1,566.01 1,566.01
J3‐716 1,006.67 J‐5116 31.33 517.31 1,625.47 J3‐716 20.16 671.53 1,590.59 1,590.59
J3‐297 1,006.67 J‐5116 31.33 517.31 1,628.56 J3‐297 20.16 679.53 1,591.73 1,591.73
J3‐288 1,006.67 J‐5116 31.33 517.31 1,654.36 J3‐280 16.51 595.1 1,595.08 1,595.08
J3‐955 1,006.67 J‐5116 31.33 517.31 1,744.89 J3‐956 11.51 636.56 1,605.75 1,605.75
J3‐717 1,006.67 J‐5116 31.33 517.31 1,747.91 J3‐716 12.38 653.58 1,606.65 1,606.65
J3‐957 1,006.67 J‐5116 31.33 517.31 1,749.90 J3‐716 12.53 653.91 1,610.25 1,610.25
J3‐958 1,006.67 J‐5116 31.33 517.31 1,735.28 J3‐716 13.76 656.75 1,611.95 1,611.95
J3‐959 1,006.67 J‐5116 31.33 517.31 1,657.55 J3‐716 19.55 670.11 1,613.36 1,613.36
J3‐718 1,006.67 J‐5116 31.33 517.31 1,641.59 J3‐718 20.16 601.53 1,617.65 1,617.65
J3‐715 1,006.67 J‐5116 31.33 517.31 1,700.57 J3‐716 16.77 663.69 1,617.66 1,617.66
J3‐299 1,006.67 J‐5116 31.33 517.31 1,729.66 J3‐297 15.27 668.23 1,621.70 1,621.70
J3‐719 1,006.67 J‐5116 31.33 517.31 1,951.68 J3‐956 ‐4.02 600.72 1,627.81 1,627.81
J3‐722 1,006.67 J‐5116 31.33 517.31 2,000.19 J3‐956 ‐8.35 590.72 1,627.81 1,627.81
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J3‐714 1,006.67 J‐5116 31.33 517.31 1,674.16 J3‐714 20.17 674.54 1,637.22 1,637.22
J3‐875 1,006.67 J3‐929 29.22 819.43 2,774.93 1,639.61 J3‐875 20.16 516.53 1,641.71 1,641.71
J‐5079 1,006.67 J‐5116 31.33 517.31 1,688.83 J‐5080 18.87 526.55 1,645.48 1,645.48
J3‐309 1,006.67 J‐5116 31.33 517.31 1,681.61 J3‐309 20.17 649.54 1,650.76 1,650.76
J3‐713 1,006.67 J‐5116 31.33 517.31 1,695.53 J3‐713 20.17 685.55 1,655.19 1,655.19
J3‐296 1,006.67 J‐5116 31.33 517.31 2,010.41 J3‐297 ‐1.48 629.59 1,670.04 1,670.04
J3‐558 1,006.67 J‐5116 31.33 517.31 1,818.75 J3‐289 8.88 595.5 1,671.15 1,671.15
J3‐581 1,006.67 J3‐929 26.97 814.24 1,672.44 2,792.43 J3‐929 15.63 788.08 1,672.45 1,672.44
J3‐585 1,006.67 J3‐929 27.06 814.44 1,683.64 2,606.34 J3‐929 16.75 790.67 1,683.64 1,683.64
J3‐583 1,006.67 J3‐929 27.07 814.47 1,684.07 2,440.31 J3‐929 17.61 792.64 1,684.07 1,684.07
J3‐584 1,006.67 J3‐929 27.07 814.48 1,685.34 2,630.46 J3‐929 16.64 790.4 1,685.35 1,685.34
J3‐582 1,006.67 J3‐929 27.14 814.63 1,691.72 2,691.30 J3‐929 16.34 789.7 1,691.73 1,691.72
J3‐589 1,006.67 J3‐929 26.95 814.19 1,700.17 3,877.62 J3‐929 8.62 771.9 1,700.17 1,700.17
J‐5084 1,006.67 J‐5116 31.33 517.31 1,735.56 J‐5084 20.17 531.56 1,716.11 1,716.11
J‐5076 1,006.67 J‐5116 31.33 517.31 1,797.91 J‐5080 14.56 516.6 1,721.94 1,721.94
J3‐978 1,006.67 J‐5116 31.33 517.31 1,744.89 J3‐978 20.17 561.56 1,722.75 1,722.75
J3‐325 1,006.67 J‐5116 31.33 517.31 1,793.62 J3‐325 20.18 741.57 1,725.00 1,725.00
J3‐405 1,006.67 J‐5116 31.33 517.31 1,746.45 J3‐405 20.17 545.56 1,725.81 1,725.81
J‐5075 1,006.67 J‐5116 31.33 517.31 1,872.02 J‐5080 4.63 493.69 1,726.23 1,726.23
J‐5083 1,006.67 J‐5116 31.33 517.31 1,747.38 J‐5083 20.17 536.56 1,727.40 1,727.40
J‐5077 1,006.67 J‐5116 31.33 517.31 1,782.39 J‐5080 17.21 522.71 1,730.62 1,730.62
J‐5078 1,006.67 J‐5116 31.33 517.31 1,881.86 J‐5080 3.9 492 1,736.16 1,736.16
J3‐586 1,006.67 J3‐929 27.57 815.64 1,744.36 2,703.48 J3‐929 16.7 790.55 1,744.36 1,744.36
J3‐588 1,006.67 J3‐929 27.57 815.64 1,744.36 1,854.91 J3‐588 20.18 519.58 1,855.35 1,744.36
J‐5081 1,006.67 J‐5116 31.33 517.31 1,952.41 J‐5080 ‐2.13 478.08 1,768.49 1,768.49
J3‐290 1,006.67 J‐5116 31.33 517.31 2,166.06 J3‐297 ‐3.81 624.2 1,770.96 1,770.96
J3‐397 1,006.67 J‐5116 31.33 517.31 1,852.56 J3‐397 20.18 708.58 1,802.07 1,802.07
J3‐587 1,006.67 J3‐929 27.87 816.33 1,830.03 2,494.58 J3‐929 18.3 794.23 1,829.92 1,829.92
J3‐376 1,006.67 J3‐929 28.56 817.9 1,835.21 2,521.01 J3‐929 14.19 784.75 1,835.23 1,835.21
J3‐591 1,006.67 J3‐929 27.94 816.49 1,853.83 2,783.78 J3‐929 16.89 790.98 1,853.71 1,853.71
J3‐291 1,006.67 J‐5116 31.33 517.31 2,246.82 J3‐297 ‐2.37 627.52 1,854.29 1,854.29
J3‐979 1,006.67 J‐5116 31.33 517.31 2,163.06 J3‐297 3.61 641.33 1,857.63 1,857.63
J3‐974 1,006.67 J‐5116 31.33 517.31 2,159.19 J3‐297 3.87 641.93 1,857.63 1,857.63
J3‐975 1,006.67 J‐5116 31.33 517.31 2,103.37 J3‐297 7.57 650.48 1,857.63 1,857.63
J3‐976 1,006.67 J‐5116 31.33 517.31 2,129.09 J3‐297 5.88 646.56 1,857.63 1,857.63
J3‐977 1,006.67 J‐5116 31.33 517.31 2,060.79 J3‐297 10.34 656.87 1,857.63 1,857.63
J3‐300 1,006.67 J‐5116 31.33 517.31 1,912.90 J3‐297 19.87 678.86 1,862.00 1,862.00
J3‐396 1,006.67 J‐5116 31.33 517.31 2,091.19 J3‐389 14.59 710.67 1,895.87 1,895.87
J3‐389 1,006.67 J‐5116 31.33 517.31 1,961.18 J3‐389 20.2 723.61 1,895.87 1,895.87
J3‐394 1,006.67 J‐5116 31.33 517.31 2,066.27 J3‐389 15.69 713.2 1,895.87 1,895.87
J3‐395 1,006.67 J‐5116 31.33 517.31 2,191.29 J3‐389 10.09 700.28 1,895.87 1,895.87
J3‐393 1,006.67 J‐5116 31.33 517.31 2,044.88 J3‐389 16.62 715.36 1,895.87 1,895.87
J‐5089 1,006.67 J‐5116 31.33 517.31 1,952.33 J‐5089 20.19 626.61 1,918.39 1,918.39
J‐5087 1,006.67 J‐5116 31.33 517.31 1,963.99 J‐5087 20.2 610.61 1,932.20 1,932.20
J3‐590 1,006.67 J3‐929 28.07 816.78 1,935.38 4,731.08 J3‐929 4.09 761.43 1,935.38 1,935.38
J‐5035 1,006.67 J‐5116 31.33 517.31 1,964.02 J‐5035 20.2 530.61 1,953.72 1,953.72
J3‐377 1,006.67 J3‐929 28.93 818.77 1,959.49 2,199.98 J3‐929 19.35 796.65 1,959.53 1,959.49
J‐5086 1,006.67 J‐5116 31.33 517.31 2,024.43 J‐5087 19.34 608.62 1,981.16 1,981.16
J‐5088 1,006.67 J‐5116 31.33 517.31 2,116.92 J‐5089 15.01 614.64 2,013.49 2,013.49
J3‐327 1,006.67 J‐5116 31.33 517.31 2,097.29 J3‐327 20.21 727.64 2,022.83 2,022.83
J3‐305 1,006.67 J‐5116 31.33 517.31 2,079.55 J3‐305 20.21 646.64 2,038.53 2,038.53
J3‐576 1,006.67 J3‐929 29.22 819.43 2,770.43 2,054.63 J3‐576 20.2 503.63 2,057.73 2,057.73
J3‐893 1,006.67 J3‐929 29.05 819.05 2,617.02 2,393.11 J3‐994 10.49 407.21 2,083.65 2,083.65
J3‐892 1,006.67 J3‐929 29.05 819.05 2,617.02 3,087.55 J3‐994 ‐14.79 348.86 2,083.65 2,083.65
J3‐894 1,006.67 J3‐929 29.05 819.05 2,617.02 2,121.81 J3‐994 18.89 426.59 2,083.65 2,083.65
J3‐578 1,006.67 J3‐929 29.22 819.43 2,770.43 2,081.32 J3‐578 20.21 530.64 2,085.09 2,085.09
J3‐786 1,006.67 J3‐929 29.22 819.43 2,770.43 2,119.44 J3‐786 20.21 578.65 2,125.39 2,125.39
J‐5124 1,006.67 J‐5116 31.33 517.31 2,190.59 J‐5124 20.22 526.66 2,164.77 2,164.77
J3‐781 1,006.67 J3‐929 28.61 818.03 2,172.78 2,901.36 J3‐929 17.41 792.18 2,172.78 2,172.78
J3‐783 1,006.67 J3‐929 28.61 818.03 2,172.78 3,306.93 J3‐929 15.27 787.23 2,172.78 2,172.78
J3‐911 1,006.67 J3‐929 28.61 818.03 2,172.78 2,768.19 J3‐929 18.04 793.63 2,172.79 2,172.78
J3‐782 1,006.67 J3‐929 28.61 818.03 2,172.78 3,439.20 J3‐929 14.51 785.48 2,172.79 2,172.78
J3‐780 1,006.67 J3‐929 28.61 818.03 2,172.78 4,451.45 J3‐929 8.02 770.51 2,172.78 2,172.78
J3‐404 1,006.67 J‐5116 31.33 517.31 2,341.12 J3‐405 7.67 516.69 2,187.39 2,187.39
J3‐815 1,006.67 J3‐929 28.62 818.04 2,195.12 3,438.09 J3‐929 14.85 786.27 2,195.12 2,195.12
J3‐882 1,006.67 J3‐929 28.62 818.04 2,195.12 3,925.28 J3‐929 12.11 779.95 2,195.12 2,195.12
J‐5125 1,006.67 J‐5116 31.33 517.31 2,211.75 J‐5125 20.22 596.67 2,219.08 2,219.08
J3‐577 1,006.67 J3‐929 29.22 819.43 2,770.43 2,241.05 J3‐577 20.22 498.67 2,244.63 2,244.63
J3‐883 1,006.67 J3‐929 28.7 818.24 2,256.41 3,870.41 J3‐929 12.61 781.11 2,256.41 2,256.41
J3‐884 1,006.67 J3‐929 28.7 818.24 2,256.41 2,400.87 J3‐884 20.24 486.71 2,404.61 2,256.41
J3‐903 1,006.67 J3‐929 29.22 819.43 2,770.43 2,269.43 J3‐903 20.23 548.68 2,274.63 2,274.63
J3‐346 1,006.67 J‐5116 31.33 517.31 2,394.33 J3‐346 20.24 753.71 2,283.14 2,283.14
J3‐886 1,006.67 J3‐929 29.22 819.43 2,770.43 2,338.27 J3‐886 20.23 524.7 2,342.90 2,342.90
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J3‐775 1,006.67 J3‐776 28.61 676.03 2,350.35 2,318.94 J3‐776 20.23 656.69 2,350.45 2,350.35
J‐5128 1,006.67 J‐5116 31.33 517.31 2,399.90 J‐5128 20.24 541.71 2,369.02 2,369.02
J‐5127 1,006.67 J‐5116 31.33 517.31 2,423.35 J‐5127 20.24 526.72 2,393.55 2,393.55
J3‐779 1,006.67 J3‐929 28.9 818.71 2,402.95 4,662.40 J3‐776 8.03 628.53 3,170.01 2,402.95
J3‐860 1,006.67 J3‐929 29.47 820.01 2,784.58 2,400.12 J3‐860 20.24 472.71 2,403.58 2,403.58
J3‐989 1,006.67 J‐5116 31.33 517.31 2,482.29 J3‐989 20.25 656.73 2,424.85 2,424.85
J‐5117 1,006.67 J3‐929 28.93 818.76 2,450.33 3,533.73 J3‐929 14.89 786.37 2,450.33 2,450.33
J3‐987 1,006.67 J‐5116 31.33 517.31 2,509.37 J3‐987 20.25 654.73 2,451.79 2,451.79
J3‐887 1,006.67 J3‐929 29.22 819.43 2,770.43 2,447.47 J3‐887 20.24 530.72 2,452.76 2,452.76
J‐5118 1,006.67 J3‐929 28.93 818.77 2,453.18 3,517.71 J3‐929 14.99 786.59 2,453.18 2,453.18
J‐5126 1,006.67 J‐5116 31.33 517.31 2,507.83 J‐5126 20.25 601.73 2,466.44 2,466.44
J3‐917 1,006.67 J3‐929 28.96 818.84 2,469.33 4,265.86 J3‐929 10.81 776.95 2,469.33 2,469.33
J3‐898 1,006.67 J3‐929 29.22 819.43 2,770.43 2,473.88 J3‐898 20.25 496.73 2,478.23 2,478.23
J3‐885 1,006.67 J3‐929 28.94 818.79 2,483.55 5,261.97 J3‐929 4.98 763.5 2,483.55 2,483.55
J3‐918 1,006.67 J3‐929 28.98 818.89 2,496.02 4,144.35 J3‐929 11.63 778.84 2,496.02 2,496.02
J3‐777 1,006.67 J3‐929 28.98 818.87 2,498.39 3,162.09 J3‐776 17.12 649.51 2,741.26 2,498.39
J3‐778 1,006.67 J3‐929 28.98 818.89 2,501.16 3,681.88 J3‐929 14.28 784.97 2,501.16 2,501.16
J3‐919 1,006.67 J3‐929 28.98 818.89 2,503.12 4,264.28 J3‐929 10.96 777.3 2,503.12 2,503.12
J3‐920 1,006.67 J3‐929 28.98 818.89 2,503.12 3,240.15 J3‐929 17.13 791.54 2,503.12 2,503.12
J3‐944 1,006.67 J3‐929 28.96 818.83 2,509.87 5,613.77 J3‐929 2.84 758.54 2,509.87 2,509.87
J3‐922 1,006.67 J3‐929 28.98 818.88 2,512.64 4,563.18 J3‐929 9.23 773.31 2,512.64 2,512.64
J3‐946 1,006.67 J3‐929 28.97 818.85 2,519.00 5,198.15 J3‐929 5.59 764.89 2,519.00 2,519.00
J3‐947 1,006.67 J3‐929 28.97 818.85 2,519.00 4,627.76 J3‐929 9.11 773.02 2,519.00 2,519.00
J3‐921 1,006.67 J3‐929 28.98 818.87 2,519.92 4,745.04 J3‐929 8.2 770.92 2,519.92 2,519.92
J3‐926 1,006.67 J3‐929 28.97 818.87 2,523.17 4,389.97 J3‐929 10.41 776.02 2,523.17 2,523.17
J3‐925 1,006.67 J3‐929 28.97 818.87 2,523.42 4,454.83 J3‐929 10.02 775.14 2,523.42 2,523.42
J3‐924 1,006.67 J3‐929 28.97 818.87 2,524.05 4,685.63 J3‐929 8.64 771.93 2,524.05 2,524.05
J3‐923 1,006.67 J3‐929 28.97 818.87 2,525.96 5,315.92 J3‐929 4.69 762.82 2,525.96 2,525.96
J3‐948 1,006.67 J3‐929 28.97 818.87 2,528.95 5,842.07 J3‐929 1.31 755.02 2,528.95 2,528.95
J3‐950 1,006.67 J3‐929 28.98 818.87 2,533.10 5,380.53 J3‐929 4.51 762.4 2,533.10 2,533.10
J3‐373 1,006.67 J‐5116 31.33 517.31 2,743.59 J3‐373 20.27 796.79 2,541.48 2,541.48
J3‐943 1,006.67 J3‐929 28.98 818.89 2,542.75 6,083.28 J3‐929 ‐0.31 751.29 2,542.75 2,542.75
J3‐774 1,006.67 J3‐929 29.01 818.96 2,552.63 3,385.37 J3‐929 16.66 790.44 2,552.63 2,552.63
J3‐988 1,006.67 J‐5116 31.33 517.31 2,625.19 J3‐988 20.26 656.76 2,562.75 2,562.75
J3‐985 1,006.67 J‐5116 31.33 517.31 2,631.10 J3‐985 20.26 660.76 2,566.80 2,566.80
J3‐936 1,006.67 J‐5116 31.33 517.31 2,762.40 J3‐936 20.28 777.79 2,609.71 2,609.71
J4‐700 1,006.67 J3‐929 29.05 819.05 2,617.02 4,107.21 J3‐929 12.97 781.92 2,617.03 2,617.02
J3‐572 1,006.67 J3‐929 29.05 819.05 2,617.02 4,712.78 J3‐994 ‐28.51 317.2 3,671.12 2,617.02
J3‐571 1,006.67 J3‐929 29.05 819.05 2,617.02 4,119.11 J3‐929 12.89 781.74 2,617.03 2,617.02
J3‐390 1,006.67 J‐5116 31.33 517.31 2,737.59 J3‐390 20.27 705.79 2,647.47 2,647.47
J3‐308 1,006.67 J‐5116 31.33 517.31 3,135.71 J3‐309 ‐2.65 596.88 2,650.02 2,650.02
J3‐372 1,006.67 J‐5116 31.33 517.31 2,873.61 J3‐372 20.29 796.82 2,656.94 2,656.94
J3‐568 1,006.67 J3‐929 29.22 819.43 2,770.43 2,658.61 J3‐568 20.27 576.77 2,667.87 2,667.87
J3‐785 1,006.67 J3‐929 29.22 819.43 2,770.43 2,684.97 J3‐785 20.27 583.78 2,695.13 2,695.13
J3‐910 1,006.67 J3‐929 29.14 819.26 2,695.90 6,584.80 J3‐929 ‐2.8 745.55 2,695.91 2,695.90
J‐5129 1,006.67 J‐5116 31.33 517.31 2,754.81 J‐5129 20.27 606.79 2,706.42 2,706.42
J3‐986 1,006.67 J‐5116 31.33 517.31 2,970.43 J3‐987 11.63 634.84 2,721.83 2,721.83
J3‐908 1,006.67 J3‐929 29.18 819.33 2,729.35 5,359.73 J3‐929 6.8 767.7 2,729.36 2,729.35
J3‐983 1,006.67 J‐5116 31.33 517.31 2,895.25 J3‐985 15.98 650.89 2,729.50 2,729.50
J3‐784 1,006.67 J3‐929 29.22 819.43 2,770.43 2,730.63 J3‐784 20.27 591.79 2,742.14 2,742.14
J3‐907 1,006.67 J3‐929 29.19 819.36 2,744.33 5,064.89 J3‐929 8.88 772.5 2,744.34 2,744.33
J3‐941 1,006.67 J‐5116 31.33 517.31 2,837.32 J3‐941 20.28 762.81 2,748.76 2,748.76
J3‐388 1,006.67 J‐5116 31.33 517.31 2,876.61 J3‐388 20.29 730.82 2,753.05 2,753.05
J3‐906 1,006.67 J3‐929 29.19 819.37 2,758.30 5,286.94 J3‐929 7.64 769.63 2,758.31 2,758.30
J3‐331 1,006.67 J‐5116 31.33 517.31 2,898.00 J3‐331 20.29 738.82 2,760.87 2,760.87
J3‐905 1,006.67 J3‐929 29.19 819.37 2,762.57 3,718.19 J3‐929 16.8 790.77 2,762.58 2,762.57
J3‐904 1,006.67 J3‐929 29.19 819.37 2,764.06 5,477.76 J3‐929 6.47 766.94 2,764.07 2,764.06
J3‐566 1,006.67 J3‐929 29.22 819.43 2,770.43 6,751.96 J3‐929 ‐3.62 743.64 2,770.44 2,770.43
J3‐890 1,006.67 J3‐929 29.22 819.43 2,770.43 3,077.78 J3‐568 11.79 557.22 2,789.97 2,770.43
J3‐900 1,006.67 J3‐929 29.22 819.43 2,770.43 3,074.05 J3‐902 19.68 557.41 3,063.04 2,770.43
J3‐899 1,006.67 J3‐929 29.22 819.43 2,770.43 3,233.22 J3‐902 15.05 546.73 3,068.18 2,770.43
J3‐603 1,006.67 J3‐929 29.22 819.43 2,770.43 4,079.61 J3‐784 12.65 574.19 3,679.29 2,770.43
J3‐889 1,006.67 J3‐929 29.22 819.43 2,770.43 2,935.76 J3‐568 15.93 566.75 2,789.97 2,770.43
J3‐575 1,006.67 J3‐929 29.22 819.43 2,770.43 2,809.10 J3‐575 20.28 567.8 2,818.45 2,770.43
J3‐902 1,006.67 J3‐929 29.22 819.43 2,770.43 2,814.21 J3‐902 20.28 558.81 2,822.99 2,770.43
J3‐891 1,006.67 J3‐929 29.22 819.43 2,770.43 2,982.55 J3‐568 16.11 567.18 2,840.64 2,770.43
J3‐573 1,006.67 J3‐929 29.22 819.43 2,770.43 3,950.30 J3‐784 13.7 576.62 3,611.55 2,770.43
J3‐574 1,006.67 J3‐929 29.22 819.43 2,770.43 4,045.17 J3‐784 14.58 578.66 3,742.64 2,770.43
J3‐567 1,006.67 J3‐929 29.22 819.43 2,770.43 4,221.39 J3‐784 12.58 574.04 3,806.08 2,770.43
J3‐602 1,006.67 J3‐929 29.22 819.43 2,770.43 3,308.29 J3‐929 19 795.86 2,770.44 2,770.43
J3‐604 1,006.67 J3‐929 29.22 819.43 2,770.43 3,357.71 J3‐929 18.75 795.27 2,770.45 2,770.43
J3‐897 1,006.67 J3‐929 29.22 819.43 2,770.43 3,111.42 J3‐902 18.74 555.26 3,068.88 2,770.43
J3‐895 1,006.67 J3‐929 29.22 819.43 2,770.43 3,373.51 J3‐902 10.88 537.1 3,074.08 2,770.43
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J3‐901 1,006.67 J3‐929 29.22 819.43 2,770.43 3,250.73 J3‐902 13.6 543.38 3,040.66 2,770.43
J3‐896 1,006.67 J3‐929 29.22 819.43 2,770.43 3,388.92 J3‐902 10.8 536.93 3,085.93 2,770.43
J3‐579 1,006.67 J3‐929 29.22 819.43 2,770.43 4,254.77 J3‐784 10.41 569.03 3,732.34 2,770.43
J3‐888 1,006.67 J3‐929 29.22 819.43 2,770.43 3,029.71 J3‐568 13.21 560.49 2,789.97 2,770.43
J3‐565 1,006.67 J3‐929 29.22 819.43 2,770.86 6,767.79 J3‐929 ‐3.76 743.33 2,770.87 2,770.86
J3‐880 1,006.67 J3‐929 29.23 819.46 2,771.97 8,130.07 J3‐905 ‐24.6 509.22 6,334.25 2,771.97
J3‐881 1,006.67 J3‐929 29.22 819.43 2,772.70 6,763.48 J3‐929 ‐3.73 743.39 2,772.71 2,772.70
J3‐863 1,006.67 J3‐929 29.25 819.5 2,773.07 8,379.05 J3‐905 ‐30.63 495.32 6,362.58 2,773.07
J3‐874 1,006.67 J3‐929 29.22 819.43 2,774.30 6,130.78 J3‐929 1.55 755.58 2,774.31 2,774.30
J3‐873 1,006.67 J3‐929 29.22 819.43 2,774.93 5,936.69 J3‐929 3.11 759.18 2,774.94 2,774.93
J3‐877 1,006.67 J3‐929 29.21 819.42 2,776.01 3,499.96 J3‐878 12.12 517.96 3,274.27 2,776.01
J3‐878 1,006.67 J3‐929 29.21 819.42 2,776.01 2,894.92 J3‐878 20.29 536.82 2,902.46 2,776.01
J3‐872 1,006.67 J3‐929 29.21 819.42 2,776.01 4,610.00 J3‐929 11.89 779.45 2,776.02 2,776.01
J3‐870 1,006.67 J3‐929 29.21 819.42 2,776.01 5,769.84 J3‐929 4.66 762.76 2,776.02 2,776.01
J3‐876 1,006.67 J3‐929 29.19 819.38 2,778.60 6,754.96 J3‐929 ‐3.72 743.4 2,778.62 2,778.60
J3‐328 1,006.67 J‐5116 31.33 517.31 3,188.64 J3‐325 14.25 727.89 2,782.06 2,782.06
J3‐858 1,006.67 J3‐929 29.47 820.01 2,784.55 7,011.55 J3‐929 ‐5.19 740.03 2,784.56 2,784.55
J3‐859 1,006.67 J3‐929 29.47 820.01 2,784.55 4,327.22 J3‐929 13.62 783.44 2,784.56 2,784.55
J3‐864 1,006.67 J3‐929 29.47 820.01 2,784.55 5,410.01 J3‐929 7.08 768.33 2,784.57 2,784.55
J3‐861 1,006.67 J3‐929 29.69 820.52 2,793.15 6,316.91 J3‐929 0.96 754.21 2,793.16 2,793.15
J3‐869 1,006.67 J3‐929 29.77 820.7 2,795.79 4,878.56 J3‐929 10.46 776.13 2,795.80 2,795.79
J3‐866 1,006.67 J3‐929 29.77 820.7 2,795.79 3,177.91 J3‐929 19.83 797.75 2,795.80 2,795.79
J3‐867 1,006.67 J3‐929 29.77 820.7 2,795.79 4,930.86 J3‐929 10.14 775.4 2,795.80 2,795.79
J3‐868 1,006.67 J3‐929 29.77 820.7 2,795.79 4,353.56 J3‐866 11.77 437.16 4,178.61 2,795.79
J3‐862 1,006.67 J3‐929 29.77 820.7 2,795.79 6,099.82 J3‐929 2.67 758.16 2,795.80 2,795.79
J‐5043 1,006.67 J3‐929 30.04 821.32 2,803.92 5,028.35 J3‐929 9.61 774.17 2,803.93 2,803.92
J‐5040 1,006.67 J3‐929 30.04 821.32 2,803.92 4,217.05 J3‐929 14.36 785.15 2,803.93 2,803.92
J‐5039 1,006.67 J3‐929 30.04 821.32 2,803.92 5,838.76 J3‐929 4.47 762.32 2,803.93 2,803.92
J‐5044 1,006.67 J3‐929 30.32 821.98 2,811.59 5,403.12 J3‐929 7.33 768.92 2,811.60 2,811.59
J‐5037 1,006.67 J3‐929 30.78 823.04 2,817.62 4,746.71 J3‐929 11.4 778.32 2,817.64 2,817.62
J‐5046 1,006.67 J‐5116 31.33 517.31 4,320.86 J3‐929 13.93 784.14 2,824.37 2,824.37
J3‐314 1,006.67 J‐5116 31.33 517.31 3,164.62 J3‐315 14.68 713.88 2,830.79 2,830.79
J3‐304 1,006.67 J‐5116 31.33 517.31 2,986.27 J3‐305 16.4 637.84 2,839.47 2,839.47
J3‐383 1,006.67 J‐5116 31.33 517.31 2,968.37 J3‐383 20.3 756.84 2,842.25 2,842.25
J‐5042 1,006.67 J‐5116 31.33 517.31 2,872.13 J‐5042 20.29 541.82 2,865.13 2,865.13
J3‐352 1,006.67 J‐5116 31.33 517.31 3,056.28 J3‐352 20.3 775.86 2,868.02 2,868.02
J3‐937 1,006.67 J‐5116 31.33 517.31 2,994.61 J3‐937 20.3 751.85 2,878.25 2,878.25
J3‐380 1,006.67 J‐5116 31.33 517.31 3,006.87 J3‐380 20.3 743.85 2,906.04 2,906.04
J3‐984 1,006.67 J‐5116 31.33 517.31 3,127.98 J3‐985 14.23 646.85 2,907.37 2,907.37
J3‐391 1,006.67 J‐5116 31.33 517.31 3,039.43 J3‐391 20.3 728.86 2,908.40 2,908.40
J3‐952 1,006.67 J‐5116 31.33 517.31 3,017.59 J3‐952 20.3 674.85 2,959.71 2,959.71
J3‐991 1,006.67 J‐5116 31.33 517.31 3,029.28 J3‐991 20.3 633.85 2,961.91 2,961.91
J3‐345 1,006.67 J‐5116 31.33 517.31 3,182.53 J3‐345 20.32 767.89 2,969.87 2,969.87
J3‐378 1,006.67 J3‐929 31.22 824.05 2,987.59 4,683.08 J3‐929 10.91 777.18 2,987.59 2,987.59
J3‐351 1,006.67 J‐5116 31.33 517.31 3,153.64 J3‐351 20.31 759.88 2,993.35 2,993.35
J3‐354 1,006.67 J‐5116 31.33 517.31 3,489.60 J3‐373 18.72 793.2 3,013.57 3,013.57
J‐5028 1,006.67 J‐5116 31.33 517.31 3,058.04 J‐5028 20.31 586.86 3,036.55 3,036.55
J‐5041 1,006.67 J‐5116 31.33 517.31 3,055.46 J‐5041 20.3 586.86 3,047.09 3,047.09
J‐5033 1,006.67 J‐5116 31.33 517.31 3,120.25 J‐5041 17.66 580.76 3,047.09 3,047.09
J‐5031 1,006.67 J‐5116 31.33 517.31 3,068.81 J‐5031 20.31 606.86 3,059.20 3,059.20
J3‐360 1,006.67 J‐5116 31.33 517.31 3,213.41 J3‐360 20.32 783.9 3,067.37 3,067.37
J3‐358 1,006.67 J‐5116 31.33 517.31 3,218.42 J3‐358 20.32 778.9 3,080.78 3,080.78
J3‐338 1,006.67 J‐5116 31.33 517.31 3,251.66 J3‐338 20.32 721.91 3,112.82 3,112.82
J3‐332 1,006.67 J‐5116 31.33 517.31 3,315.86 J3‐332 20.33 747.92 3,127.56 3,127.56
J3‐326 1,006.67 J‐5116 31.33 517.31 3,289.20 J3‐326 20.33 734.91 3,129.10 3,129.10
J3‐940 1,006.67 J‐5116 31.33 517.31 4,180.31 J3‐929 15.97 788.85 3,147.77 3,147.77
J‐5024 1,006.67 J‐5116 31.33 517.31 3,868.22 J3‐929 18.38 794.43 3,176.13 3,176.13
J‐5030 1,006.67 J‐5116 31.33 517.31 3,289.13 J‐5031 20.33 606.91 3,263.32 3,263.32
J3‐790 1,006.67 J‐5116 31.33 517.31 3,852.17 J3‐360 16.44 774.95 3,286.59 3,286.59
J3‐353 1,006.67 J‐5116 31.33 517.31 3,813.00 J3‐373 19.15 794.19 3,323.39 3,323.39
J3‐359 1,006.67 J‐5116 31.33 517.31 4,277.61 J3‐358 11.6 758.76 3,324.00 3,324.00
J3‐990 1,006.67 J‐5116 31.33 517.31 3,645.28 J3‐985 12.09 641.91 3,326.38 3,326.38
J3‐363 1,006.67 J‐5116 31.33 517.31 4,547.51 J3‐360 10.01 760.1 3,344.76 3,344.76
J3‐333 1,006.67 J‐5116 31.33 517.31 3,560.20 J3‐333 20.36 748.98 3,346.20 3,346.20
J3‐357 1,006.67 J‐5116 31.33 517.31 3,488.54 J3‐357 20.35 770.96 3,346.91 3,346.91
J‐5090 1,006.67 J‐5116 31.33 517.31 3,481.00 J‐5090 20.35 689.96 3,364.82 3,364.82
J3‐562 1,006.67 J‐5116 31.33 517.31 3,622.77 J3‐562 20.36 776.99 3,372.35 3,372.35
J‐5023 1,006.67 J‐5116 31.33 517.31 4,270.28 J3‐929 16.27 789.55 3,374.90 3,374.90
J3‐942 1,006.67 J‐5116 31.33 517.31 4,883.95 J3‐929 13.92 784.13 3,392.79 3,392.79
J‐5021 1,006.67 J‐5116 31.33 517.31 7,409.07 J3‐929 ‐3.58 743.74 3,421.74 3,421.74
J3‐324 1,006.67 J‐5116 31.33 517.31 3,650.18 J3‐324 20.36 748 3,429.58 3,429.58
J3‐375 1,006.67 J‐5116 31.33 517.31 3,681.48 J3‐375 20.37 771.01 3,437.69 3,437.69
J‐5026 1,006.67 J‐5116 31.33 517.31 3,472.19 J‐5026 20.35 606.96 3,444.59 3,444.59
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J3‐361 1,006.67 J‐5116 31.33 517.31 4,731.51 J3‐360 9.99 760.07 3,465.44 3,465.44
J3‐951 1,006.67 J‐5116 31.33 517.31 4,472.95 J3‐929 17.18 791.65 3,512.78 3,512.78
J3‐938 1,006.67 J‐5116 31.33 517.31 3,825.47 J3‐936 19.95 777.04 3,535.22 3,535.22
J3‐343 1,006.67 J‐5116 31.33 517.31 3,784.82 J3‐343 20.38 753.03 3,540.39 3,540.39
J3‐334 1,006.67 J‐5116 31.33 517.31 3,796.57 J3‐334 20.38 752.03 3,552.30 3,552.30
J3‐330 1,006.67 J‐5116 31.33 517.31 3,773.65 J3‐330 20.38 741.03 3,560.46 3,560.46
J3‐344 1,006.67 J‐5116 31.33 517.31 3,803.22 J3‐344 20.38 752.03 3,570.92 3,570.92
J3‐348 1,006.67 J‐5116 31.33 517.31 3,842.68 J3‐348 20.38 768.04 3,580.33 3,580.33
J3‐934 1,006.67 J‐5116 31.33 517.31 5,223.08 J3‐929 13.72 783.66 3,581.58 3,581.58
J3‐350 1,006.67 J‐5116 31.33 517.31 3,660.14 J3‐350 20.37 632 3,582.44 3,582.44
J3‐339 1,006.67 J‐5116 31.33 517.31 3,743.17 J3‐339 20.37 708.02 3,590.53 3,590.53
J3‐374 1,006.67 J‐5116 31.33 517.31 3,873.62 J3‐374 20.39 780.05 3,591.67 3,591.67
J3‐939 1,006.67 J‐5116 31.33 517.31 4,436.80 J3‐929 18.07 793.7 3,613.05 3,613.05
J3‐382 1,006.67 J‐5116 31.33 517.31 4,461.18 J3‐929 18.03 793.61 3,627.55 3,627.55
J3‐371 1,006.67 J‐5116 31.33 517.31 4,699.45 J3‐372 16.04 787.02 3,628.91 3,628.91
J3‐386 1,006.67 J‐5116 31.33 517.31 3,850.08 J3‐386 20.38 737.04 3,642.76 3,642.76
J3‐313 1,006.67 J‐5116 31.33 517.31 3,923.41 J3‐315 18.9 723.62 3,658.51 3,658.51
J3‐953 1,006.67 J‐5116 31.33 517.31 4,489.50 J3‐929 18.17 793.94 3,669.27 3,669.27
J3‐323 1,006.67 J‐5116 31.33 517.31 3,936.75 J3‐324 20.32 747.9 3,682.67 3,682.67
J3‐336 1,006.67 J‐5116 31.33 517.31 4,067.25 J3‐331 17.71 732.87 3,683.34 3,683.34
J3‐335 1,006.67 J‐5116 31.33 517.31 3,899.49 J3‐335 20.39 737.06 3,686.46 3,686.46
J3‐355 1,006.67 J‐5116 31.33 517.31 4,186.62 J3‐373 19.66 795.37 3,687.65 3,687.65
J3‐935 1,006.67 J‐5116 31.33 517.31 4,486.77 J3‐373 17.9 791.3 3,694.61 3,694.61
J3‐726 1,006.67 J‐5116 31.33 517.31 4,365.34 J3‐333 14.43 735.3 3,701.96 3,701.96
J3‐337 1,006.67 J‐5116 31.33 517.31 4,408.08 J3‐333 13.97 734.23 3,712.12 3,712.12
J3‐347 1,006.67 J‐5116 31.33 517.31 4,143.89 J3‐929 20.12 798.44 3,728.43 3,728.43
J3‐356 1,006.67 J‐5116 31.33 517.31 4,390.03 J3‐373 18.74 793.24 3,731.67 3,731.67
J3‐341 1,006.67 J‐5116 31.33 517.31 4,526.48 J3‐333 12.56 731 3,732.60 3,732.60
J3‐370 1,006.67 J‐5116 31.33 517.31 4,502.34 J3‐929 18.47 794.62 3,732.77 3,732.77
J3‐342 1,006.67 J‐5116 31.33 517.31 4,207.08 J3‐333 17.39 742.14 3,737.70 3,737.70
J3‐560 1,006.67 J‐5116 31.33 517.31 4,027.78 J3‐333 20.03 748.23 3,742.73 3,742.73
J3‐329 1,006.67 J‐5116 31.33 517.31 4,201.47 J3‐929 19.96 798.07 3,745.02 3,745.02
J3‐387 1,006.67 J‐5116 31.33 517.31 4,176.41 J3‐929 20.09 798.35 3,745.91 3,745.91
J3‐789 1,006.67 J‐5116 31.33 517.31 4,750.53 J3‐360 13.64 768.48 3,752.20 3,752.20
J3‐322 1,006.67 J‐5116 31.33 517.31 4,024.63 J3‐333 20.23 748.68 3,752.55 3,752.55
J3‐561 1,006.67 J‐5116 31.33 517.31 4,145.59 J3‐333 18.6 744.93 3,757.32 3,757.32
J3‐385 1,006.67 J‐5116 31.33 517.31 4,357.40 J3‐373 19.2 794.31 3,771.07 3,771.07
J3‐321 1,006.67 J‐5116 31.33 517.31 4,341.13 J3‐333 16.06 739.06 3,772.59 3,772.59
J3‐318 1,006.67 J‐5116 31.33 517.31 4,051.13 J3‐333 20.26 748.75 3,777.85 3,777.85
J3‐349 1,006.67 J‐5116 31.33 517.31 3,991.68 J3‐349 20.4 727.08 3,816.90 3,816.90
J3‐303 1,006.67 J‐5116 31.33 517.31 3,951.86 J3‐303 20.39 681.07 3,818.85 3,818.85
J3‐320 1,006.67 J‐5116 31.33 517.31 4,280.91 J3‐333 17.73 742.93 3,820.30 3,820.30
J3‐398 1,006.67 J‐5116 31.33 517.31 3,955.77 J3‐398 20.39 667.07 3,832.26 3,832.26
J‐5025 1,006.67 J‐5116 31.33 517.31 6,288.22 J‐5024 ‐102.2 344.14 3,833.24 3,833.24
J3‐310 1,006.67 J‐5116 31.33 517.31 3,955.79 J3‐309 20.31 649.88 3,844.02 3,844.02
J3‐319 1,006.67 J‐5116 31.33 517.31 4,401.38 J3‐333 16.62 740.36 3,854.64 3,854.64
J3‐317 1,006.67 J‐5116 31.33 517.31 4,030.21 J3‐317 20.4 685.09 3,888.89 3,888.89
J3‐312 1,006.67 J‐5116 31.33 517.31 4,070.70 J3‐312 20.41 677.1 3,935.86 3,935.86
J3‐307 1,006.67 J‐5116 31.33 517.31 4,066.89 J3‐307 20.41 665.09 3,942.35 3,942.35
J3‐379 1,006.67 J‐5116 31.33 517.31 4,638.67 J3‐380 11.8 724.23 3,958.47 3,958.47
J3‐369 1,006.67 J‐5116 31.33 517.31 5,596.37 J3‐929 14.48 785.42 3,992.31 3,992.31
J3‐316 1,006.67 J‐5116 31.33 517.31 4,567.07 J3‐387 16.74 739.63 3,997.76 3,997.76
J3‐368 1,006.67 J‐5116 31.33 517.31 5,593.81 J3‐929 14.56 785.6 4,000.10 4,000.10
J3‐362 1,006.67 J‐5116 31.33 517.31 4,872.01 J3‐929 18.12 793.82 4,006.06 4,006.06
J3‐381 1,006.67 J‐5116 31.33 517.31 4,706.25 J3‐383 15.7 746.24 4,114.64 4,114.64
J3‐302 1,006.67 J‐5116 31.33 517.31 5,600.39 J3‐387 4.11 710.5 4,126.41 4,126.40
J3‐954 1,006.67 J‐5116 31.33 517.31 5,871.02 J3‐356 9.02 751.81 4,183.47 4,183.47
J3‐384 1,006.67 J‐5116 31.33 517.31 5,876.90 J3‐347 8.6 741.85 4,285.68 4,285.68
J3‐857 1,006.67 J‐5116 31.33 517.31 7,641.51 J3‐345 ‐11.71 693.97 4,311.70 4,311.70
J3‐856 1,006.67 J‐5116 31.33 517.31 7,654.71 J3‐345 ‐11.89 693.57 4,311.92 4,311.92
J4‐2022 1,006.67 J‐5116 31.33 517.31 8,700.44 J3‐345 ‐24.79 663.79 4,320.20 4,320.20
J3‐292 1,006.67 J‐5116 31.33 517.31 6,968.77 J3‐387 ‐11.52 674.42 4,327.37 4,327.37
J3‐293 1,006.67 J‐5116 31.33 517.31 7,378.00 J3‐387 ‐16.09 663.86 4,390.99 4,390.99
J3‐295 1,006.67 J‐5116 31.33 517.31 7,393.35 J3‐387 ‐16 664.07 4,402.65 4,402.65
J3‐367 1,006.67 J‐5116 31.33 517.31 5,881.38 J3‐929 16.67 790.47 4,574.30 4,574.30
J3‐366 1,006.67 J‐5116 31.33 517.31 6,002.34 J3‐929 16.54 790.17 4,647.95 4,647.95
J‐5045 1,006.67 J‐5116 31.33 517.31 15,398.25 J‐5023 ‐190.8 159.65 7,202.26 7,202.26
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J2‐736 6.87 335 381.18 20.01 J3‐872 17.8 471 662.67 83.05
J3‐271 7.08 405 452.01 20.37 J3‐875 17.8 470 661.8 83.11
J5‐645 47.13 329 381 22.53 J3‐873 17.8 470 661.83 83.12
J2‐229 7.44 395 449.67 23.69 J3‐974 17.8 546 737.85 83.13
J5‐641 47.13 325 381.18 24.34 J3‐976 17.8 546 737.85 83.13
J‐5115 17.8 617 674.7 25 J3‐754 58.48 406 597.99 83.19
J3‐570 17.8 448 505.7 25 J2‐649 9.07 344 536.41 83.37
J3‐704 7.08 600 657.7 25 J2‐663 7.44 230 422.54 83.43
J3‐929 17.8 752 810.04 25.15 J3‐947 17.8 475 667.57 83.44
J2‐228 7.44 391 449.66 25.42 J2‐738 7.44 207 399.76 83.52
J2‐206 7.44 389 449.24 26.1 J3‐276 17.8 501 693.8 83.54
J5‐632 47.13 470 530.29 26.13 J3‐788 17.8 419 611.93 83.6
J5‐631 47.13 470 530.47 26.2 J4‐613 58.48 308 501.42 83.81
J3‐930 17.8 746 809.93 27.7 J3‐279 17.8 535 728.48 83.83
J3‐775 17.8 610 674.21 27.82 J6‐404 451 340 533.78 83.97
J3‐776 17.8 610 674.2 27.82 J4‐607 58.48 307 500.99 84.06
J3‐928 17.8 746 810.27 27.85 J6‐550 0 340 534.59 84.31
J3‐932 17.8 746 811.3 28.3 J1‐161 9.47 170 364.76 84.39
J2‐205 7.44 385 451.46 28.8 J3‐701 17.8 590 784.96 84.48
J3‐564 17.8 605 674.24 30 J2‐252 7.44 255 450.27 84.61
J3‐373 17.8 750 820.33 30.47 J4‐606 58.48 305 500.99 84.92
J3‐533 0 744 814.84 30.7 J5‐643 9.07 342 538.22 85.02
J3‐372 17.8 750 821.6 31.02 J3‐1002 9.07 340 536.36 85.08
J‐5116 7.44 445 517.31 31.33 J1‐83 9.47 112 308.37 85.09
J‐517 10.48 350 422.63 31.47 J3‐965 58.48 305 501.37 85.09
J3‐784 17.8 545 617.75 31.52 J2‐185 7.44 252 448.44 85.12
J4‐756 58.48 428 500.73 31.52 J‐5023 17.8 600 796.53 85.16
J3‐854 0 750 823.59 31.89 J3‐705 7.08 600 796.59 85.18
J3‐774 17.8 600 674.2 32.15 J3‐294 17.8 533 729.62 85.2
J3‐853 0 742 816.56 32.3 J1‐146 9.47 181 378.21 85.45
J3‐777 17.8 598 674.24 33.03 J3‐950 17.8 470 667.22 85.46
J3‐1020 0 745 821.32 33.07 J1‐5107 9.47 110 307.51 85.58
J3‐370 17.8 751 829.05 33.82 J1‐5108 9.47 110 307.5 85.58
J4‐424 7.44 344 422.64 34.07 J1‐5106 9.47 110 307.53 85.59
J3‐606 0 740 818.84 34.16 J1‐5105 9.47 110 307.55 85.6
J3‐855 0 742 820.94 34.2 J3‐944 17.8 470 667.55 85.6
J3‐377 17.8 740 819.2 34.32 J3‐595 17.8 594 791.57 85.61
J3‐785 17.8 537 616.38 34.39 J2‐666 7.44 225 422.64 85.64
J2‐555 7.44 370 449.67 34.52 J3‐983 17.8 600 797.79 85.7
J3‐355 17.8 738 818.18 34.74 J3‐984 17.8 600 797.91 85.75
J3‐354 17.8 738 818.68 34.96 J1‐5104 9.47 110 307.97 85.78
J3‐707 7.08 573 653.78 35 J‐5068 58.48 300 498.05 85.81
J3‐376 17.8 736 817.35 35.25 J3‐914 17.8 610 808.47 86
J3‐365 7.08 753 835.15 35.6 J2‐667 7.44 224 422.63 86.07
J3‐778 17.8 592 674.17 35.61 J3‐309 17.8 603 801.97 86.21
J3‐933 17.8 732 814.44 35.72 J3‐997 9.07 337 536.08 86.26
J2‐207 7.44 369 451.63 35.8 J3‐893 17.8 306 505.3 86.36
J3‐367 17.8 749 832.03 35.98 J‐531 0 223 422.47 86.43
J4‐805 0 752 835.25 36.07 J‐5127 17.8 480 679.77 86.56
J3‐935 17.8 736 820.04 36.42 J1‐115 9.47 109 308.82 86.58

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)

Demand 
(gpm)

Elevation 
(ft) Head (ft)

Pressure 
(psi)
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J3‐366 17.8 749 833.08 36.43 J3‐282 17.8 494 693.81 86.58
J4‐407 45.56 419 503.17 36.47 J3‐856 17.8 615 815.12 86.71
J3‐360 17.8 737 821.23 36.5 J3‐857 17.8 615 815.14 86.72
J3‐374 17.8 733 817.23 36.5 J3‐363 17.8 610 810.7 86.96
J3‐786 17.8 532 616.37 36.56 J3‐305 17.8 600 802.58 87.78
J3‐371 17.8 739 823.4 36.57 J3‐885 17.8 465 667.78 87.87
J2‐669 7.44 338 422.53 36.63 J4‐747 58.48 426 629.05 87.98
J3‐568 17.8 530 614.93 36.8 J3‐563 7.08 605 808.06 87.99
J3‐931 17.8 724 809.8 37.18 J2‐186 7.44 240 443.13 88.01
J3‐356 17.8 731 816.89 37.22 J3‐990 17.8 595 798.19 88.04
J3‐562 17.8 730 815.9 37.22 J3‐892 17.8 302 505.32 88.1
J3‐787 17.8 419 505.25 37.37 J1‐831 0 300 503.6 88.22
J2‐659 7.44 336 422.37 37.42 J3‐998 9.07 332 536.03 88.41
J3‐352 17.8 729 815.9 37.65 J1‐112 9.47 103 307.06 88.42
J3‐358 17.8 732 819.71 38 J‐5021 17.8 605 809.25 88.5
J3‐936 17.8 731 819.52 38.36 J2‐450 7.44 237 441.52 88.62
J3‐938 17.8 730 819.53 38.79 J3‐586 17.8 482 687.16 88.9
J1‐802 10.21 227 316.77 38.9 J2‐553 7.44 247 452.33 88.97
J1‐804 10.21 227 316.77 38.9 J2‐653 7.44 195 400.42 89.01
J1‐805 10.21 227 316.81 38.91 J3‐948 17.8 462 667.71 89.13
J3‐368 17.8 740 830.11 39.04 J1‐103 9.47 103 308.75 89.15
J3‐369 17.8 740 830.12 39.05 J4‐830 58.48 295 500.83 89.19
J3‐375 17.8 724 814.32 39.13 J2‐173 7.44 216 421.9 89.21
J3‐604 17.8 522 612.32 39.14 J3‐744 17.8 562 768.04 89.28
J3‐345 17.8 721 811.48 39.2 J6‐444 451 327 533.34 89.41
J3‐347 17.8 722 812.61 39.26 J3‐278 17.8 522 728.5 89.48
J3‐927 17.8 718 808.78 39.33 J3‐874 17.8 454 661.53 89.92
J3‐575 17.8 521 612.32 39.57 J4‐698 58.48 333 541.23 90.22
J3‐348 17.8 721 813.04 39.88 J4‐741 58.48 328 536.3 90.25
J‐5111 7.44 425 517.31 40 J3‐912 17.8 600 808.48 90.33
J3‐721 7.08 537 629.31 40 J5‐642 47.13 330 538.49 90.34
J2‐654 7.44 290 382.42 40.04 J1‐172 0 110 318.71 90.43
J2‐227 7.44 357 449.68 40.16 J2‐234 7.44 240 449.53 90.79
J3‐353 17.8 725 817.78 40.2 J3‐986 17.8 588 797.84 90.92
J4‐425 7.44 330 422.79 40.21 J3‐943 17.8 457 666.9 90.95
J3‐574 17.8 520 613.54 40.53 J4‐697 58.48 332 541.92 90.96
J3‐567 17.8 527 620.67 40.59 J‐5024 17.8 580 790.05 91.01
J3‐357 17.8 724 818.35 40.88 J1‐729 7.44 185 395.44 91.18
J5‐842 9.07 440 534.45 40.93 J2‐672 6.87 185 395.6 91.25
J3‐402 17.8 559 653.67 41.02 J2‐730 7.44 185 395.69 91.29
J3‐362 17.8 732 827.98 41.59 J4‐692 58.48 337 547.78 91.33
J3‐397 17.8 662 758.84 41.96 J4‐858 58.48 290 500.83 91.35
J3‐905 17.8 566 663.72 42.34 J4‐528 12.96 337 548.02 91.44
J‐529 0 723 820.92 42.43 J3‐991 17.8 587 798.19 91.51
J4‐701 45.56 403 501.33 42.6 J3‐304 17.8 591 802.59 91.68
J3‐917 17.8 575 674.09 42.93 J‐5077 17.8 455 667.56 92.1
J1‐527 12.96 220 319.25 43.01 J‐5082 17.8 455 667.55 92.1
J‐5118 17.8 575 674.66 43.18 J‐5076 17.8 455 667.61 92.12
J‐5117 17.8 575 674.69 43.2 J1‐102 9.47 96 308.74 92.18
J1‐801 10.21 218 317.7 43.2 J3‐1008 9.07 324 536.87 92.24
J3‐343 17.8 706 805.81 43.25 J1‐5103 9.47 110 323.22 92.39
J4‐414 58.48 401 501.38 43.5 J3‐581 17.8 480 693.34 92.44
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J3‐334 17.8 705 805.77 43.66 J2‐170 7.44 225 438.6 92.55
J4‐622 58.48 400 500.88 43.71 J1‐5102 9.47 110 323.71 92.6
J3‐902 17.8 512 612.96 43.74 J‐5074 58.48 287 500.82 92.65
J‐532 0 705 806.19 43.84 J1‐101 9.47 95 308.85 92.66
J3‐351 17.8 713 814.32 43.9 J2‐172 7.44 226 439.85 92.66
J3‐940 17.8 722 823.51 43.98 J1‐5101 9.47 110 323.87 92.67
J3‐329 17.8 705 806.62 44.03 J4‐742 58.48 325 539.04 92.75
J3‐333 17.8 702 803.87 44.14 J3‐718 17.8 555 769.12 92.78
J2‐833 7.44 320 422.61 44.46 J3‐588 17.8 473 687.15 92.79
J5‐832 7.44 320 422.61 44.46 J1‐5100 9.47 110 324.34 92.88
J3‐332 17.8 701 803.86 44.57 J1‐120 9.47 94 308.49 92.94
J3‐324 17.8 701 804.33 44.77 J2‐169 7.44 218 432.51 92.95
J4‐619 58.48 398 501.33 44.77 J2‐668 7.44 208 422.63 93
J‐5123 17.8 554 657.85 45 J1‐5099 9.47 110 324.66 93.01
J‐5131 17.8 576 679.85 45 J1‐5098 9.47 110 324.85 93.09
J3‐709 17.8 655 758.85 45 J1‐5097 9.47 110 324.9 93.12
J3‐344 17.8 705 808.9 45.02 J3‐1009 9.07 321 536.47 93.36
J5‐638 9.07 430 534.11 45.11 J4‐433 58.48 285 500.83 93.52
J3‐346 17.8 707 811.47 45.27 J2‐198 7.44 236 451.89 93.55
J1‐156 10.21 213 317.66 45.35 J3‐569 17.8 448 664.27 93.71
J4‐689 45.56 448 552.84 45.43 J1‐736 9.47 92 308.82 93.95
J3‐387 17.8 701 806.13 45.55 J2‐647 9.07 319 536.55 94.27
J‐5109 7.44 412 517.31 45.63 J2‐212 7.44 233 450.74 94.35
J3‐571 17.8 400 505.59 45.75 J3‐1001 9.07 318 536 94.46
J4‐700 17.8 400 505.59 45.75 J3‐999 9.07 318 536.01 94.46
J3‐759 58.48 395 500.61 45.76 J2‐226 7.44 232 450.03 94.47
J3‐385 17.8 702 808.15 46 J2‐202 7.44 232 450.35 94.61
J3‐297 17.8 633 739.27 46.05 J1‐82 9.47 90 308.38 94.62
J3‐378 17.8 715 821.48 46.14 J3‐719 17.8 550 768.38 94.62
J3‐941 17.8 716 823.5 46.58 J2‐551 7.44 231 450.66 95.18
J3‐383 17.8 710 817.8 46.71 J3‐1000 9.07 316 535.99 95.32
J5‐639 9.07 426 534.03 46.81 J2‐222 7.44 230 450.08 95.36
J3‐939 17.8 710 818.28 46.92 J1‐84 9.47 87 308.35 95.91
J4‐740 322.24 395 503.71 47.1 J2‐195 7.44 230 452.33 96.34
J2‐208 7.44 343 451.9 47.19 J2‐729 9.07 315 537.46 96.39
J4‐620 58.48 392 500.92 47.2 J5‐845 9.07 315 537.51 96.41
J3‐325 17.8 695 804.32 47.37 J‐5026 17.8 560 782.67 96.48
J3‐330 17.8 694 803.32 47.37 J2‐194 7.44 229 451.81 96.54
J3‐579 17.8 500 609.36 47.38 J3‐978 17.8 515 737.82 96.55
J5‐841 9.07 424 534.01 47.67 J2‐552 7.44 230 452.92 96.59
J4‐690 58.48 441 551.52 47.89 J3‐723 17.8 545 768.07 96.65
J3‐331 17.8 692 802.71 47.97 J3‐724 17.8 545 768.05 96.65
J3‐865 58.48 390 500.85 48.03 J1‐856 0 227 450.72 96.94
J3‐903 17.8 502 612.95 48.07 J1‐118 9.47 85 308.84 96.99
J3‐323 17.8 692 803.12 48.15 J3‐881 17.8 436 660.94 97.47
J2‐190 7.44 340 451.56 48.34 J1‐100 9.47 84 309.05 97.51
J3‐506 0 541 653.68 48.82 J2‐221 7.44 225 450.09 97.53
J4‐618 58.48 388 501.08 49 J3‐100 58.48 272 497.76 97.82
J3‐937 17.8 705 818.27 49.08 J‐5069 58.48 272 497.81 97.84
J3‐891 17.8 500 613.28 49.09 J3‐350 17.8 585 811.18 98
J3‐904 17.8 550 663.79 49.3 J2‐250 7.44 224 450.29 98.05
J3‐335 17.8 690 803.84 49.33 J‐519 58.48 273 499.31 98.06
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J3‐934 17.8 704 817.97 49.38 J3‐720 7.08 542 768.36 98.08
J5‐640 9.07 420 534.03 49.41 J3‐400 7.08 571 797.54 98.16
J2‐204 7.44 337 451.36 49.55 J1‐116 9.47 81 308.83 98.72
J4‐750 58.48 386 500.71 49.7 J‐5119 17.8 570 797.99 98.79
J3‐326 17.8 688 803.11 49.88 J1‐99 9.47 81 309.17 98.86
J6‐557 451 418 533.29 49.96 J1‐86 9.47 80 308.54 99.03
J4‐738 58.48 390 505.37 49.99 J1‐113 9.47 80 308.57 99.04
J3‐580 17.8 588 703.39 50 J2‐238 7.44 220 449.55 99.46
J3‐708 17.8 634 749.39 50 J2‐254 7.44 220 449.69 99.53
J6‐405 451 418 533.68 50.12 J‐5030 17.8 560 789.92 99.63
J4‐691 58.48 434 549.75 50.15 J‐5031 17.8 560 789.92 99.63
J3‐386 17.8 690 806.14 50.32 J2‐251 7.44 220 450.28 99.78
J2‐670 7.44 306 422.29 50.39 J‐5130 17.8 576 806.45 99.85
J4‐408 58.48 386 502.67 50.55 J3‐880 17.8 430 660.54 99.89
J3‐602 17.8 494 611.61 50.96 J4‐530 12.96 317 548.02 100.1
J2‐183 7.44 331 448.91 51.09 J3‐869 17.8 440 671.21 100.18
J4‐617 58.48 383 501 51.13 J3‐884 17.8 440 671.68 100.39
J3‐779 17.8 557 675.06 51.15 J‐5028 17.8 540 771.94 100.5
J4‐434 58.48 383 501.26 51.24 J‐5044 17.8 450 682.06 100.55
J3‐381 17.8 699 817.8 51.48 J2‐176 7.44 211 444.14 101.02
J3‐781 17.8 560 678.92 51.53 J1‐737 65.41 72 305.68 101.25
J3‐890 17.8 494 613.64 51.84 J‐5121 17.8 433 667.5 101.61
J‐5129 17.8 560 679.82 51.92 J1‐94 9.47 75 309.49 101.61
J3‐918 17.8 552 672.16 52.07 J1‐445 9.47 74 308.72 101.7
J3‐573 17.8 491 611.41 52.17 J2‐199 7.44 221 456.17 101.9
J3‐316 17.8 685 805.52 52.22 J2‐177 7.44 210 445.31 101.96
J4‐412 58.48 381 501.53 52.23 J3‐572 17.8 270 505.51 102.05
J4‐749 58.48 380 500.94 52.4 J‐5122 17.8 433 668.85 102.19
J3‐790 17.8 700 821.2 52.51 J2‐451 7.44 210 445.96 102.24
J3‐380 17.8 697 818.41 52.61 J1‐803 10.21 227 463.17 102.33
J3‐388 17.8 684 805.52 52.65 J1‐446 9.47 73 309.21 102.35
J3‐906 17.8 542 663.66 52.71 J3‐992 17.8 562 798.48 102.47
J3‐327 17.8 681 803.11 52.91 J4‐431 260.64 263 500 102.69
J4‐410 58.48 380 502.12 52.92 J2‐200 6.87 219 456.19 102.78
J3‐994 17.8 383 505.25 52.97 J2‐201 6.87 219 456.31 102.83
J3‐995 17.8 383 505.25 52.97 J1‐97 9.47 72 309.5 102.91
J2‐660 7.44 300 422.3 52.99 J3‐761 7.08 540 777.66 102.98
J2‐662 7.44 300 422.32 53 J3‐972 58.48 260 497.73 103.01
J3‐591 17.8 562 684.32 53 J3‐310 17.8 564 801.93 103.09
J3‐712 17.8 650 772.32 53 J2‐168 7.44 195 433.21 103.22
J3‐322 17.8 678 800.66 53.15 J3‐583 17.8 454 692.41 103.3
J3‐300 17.8 621 743.7 53.16 J2‐174 7.44 204 442.5 103.34
J3‐942 17.8 696 818.74 53.19 J3‐860 17.8 426 665.09 103.6
J5‐637 9.07 411 534.15 53.36 J1‐122 9.47 135 374.37 103.72
J3‐328 17.8 681 804.33 53.44 J2‐235 7.44 210 449.51 103.78
J3‐315 17.8 680 803.66 53.58 J1‐98 9.47 70 309.53 103.79
J3‐391 17.8 682 806.11 53.78 J1‐91 9.47 70 309.7 103.86
J3‐876 17.8 540 664.12 53.78 J1‐92 9.47 70 309.74 103.88
J3‐587 17.8 560 684.7 54.03 J‐5070 58.48 258 497.79 103.9
J4‐843 7.44 298 422.72 54.04 J1‐95 9.47 70 309.83 103.92
J‐5126 17.8 555 679.78 54.07 J1‐129 9.47 69 309.02 104
J3‐603 17.8 485 610.15 54.23 J1‐130 9.47 69 309.02 104
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J3‐338 17.8 675 800.49 54.37 J2‐167 7.44 200 440.39 104.16
J4‐409 58.48 377 502.73 54.48 J3‐592 17.8 558 798.81 104.34
J3‐578 17.8 484 610.14 54.66 J1‐121 9.47 67 308.06 104.45
J2‐554 7.44 325 451.52 54.82 J3‐862 17.8 430 671.21 104.52
J3‐401 17.8 527 653.69 54.9 J1‐982 9.47 66 307.5 104.64
J‐853 0 685 811.97 55.02 J3‐883 17.8 430 671.69 104.72
J3‐527 12.96 679 806.08 55.06 J1‐117 9.47 67 308.82 104.78
J3‐336 17.8 675 802.24 55.13 J1‐143 9.47 68 309.92 104.82
J‐5110 7.44 390 517.31 55.16 J1‐142 9.47 68 310.01 104.86
J3‐359 17.8 690 817.61 55.29 J3‐292 17.8 566 808.03 104.87
J4‐411 58.48 374 501.78 55.37 J2‐448 7.44 197 439.09 104.9
J2‐671 7.44 294 422.28 55.58 J‐5078 17.8 425 667.56 105.1
J3‐389 17.8 677 805.34 55.61 J‐5075 17.8 425 667.59 105.11
J4‐419 58.48 372 500.73 55.78 J2‐166 7.44 196 438.57 105.11
J4‐796 58.48 372 500.95 55.87 J1‐96 9.47 66 309.8 105.64
J4‐615 58.48 372 500.99 55.89 J1‐133 9.47 65 309.41 105.9
J3‐954 17.8 686 815.22 55.99 J1‐134 9.47 65 309.41 105.9
J3‐887 17.8 484 613.61 56.16 J1‐124 9.47 62 306.56 105.97
J‐5125 17.8 550 679.78 56.23 J2‐237 7.44 205 449.55 105.97
J3‐384 17.8 685 814.81 56.25 J1‐844 9.47 120 364.76 106.05
J3‐755 58.48 468 597.97 56.32 J1‐137 9.47 64 309.42 106.34
J4‐418 58.48 370 500.93 56.73 J2‐646 9.07 291 537.24 106.7
J2‐181 7.44 315 446.11 56.81 J2‐233 7.44 203 449.51 106.81
J3‐349 17.8 680 811.18 56.84 J3‐861 17.8 423 669.68 106.89
J4‐417 58.48 370 501.31 56.89 J1‐135 9.47 62 308.91 106.99
J3‐919 17.8 540 671.42 56.94 J1‐136 9.47 62 308.91 106.99
J3‐920 17.8 540 671.41 56.94 J1‐132 9.47 62 309.24 107.13
J5‐633 9.07 402 533.42 56.95 J3‐306 17.8 554 802.11 107.5
J3‐888 17.8 482 613.62 57.03 J1‐90 9.47 62 310.12 107.51
J3‐713 17.8 639 770.75 57.09 J1‐93 9.47 62 310.68 107.76
J3‐901 17.8 480 612.06 57.22 J2‐268 7.44 200 449.1 107.93
J‐5095 7.44 290 422.28 57.32 J1‐139 9.47 67 316.13 107.95
J3‐871 17.8 530 662.6 57.45 J‐5112 17.8 425 674.64 108.17
J2‐673 6.87 185 317.64 57.47 J‐5071 58.48 248 497.78 108.23
J4‐420 58.48 367 500.01 57.63 J‐5041 17.8 540 789.89 108.28
J3‐907 17.8 530 663.39 57.8 J3‐722 17.8 518 768.26 108.44
J5‐634 9.07 400 533.62 57.9 J3‐760 7.08 540 790.61 108.59
J4‐752 58.48 367 500.82 57.98 J1‐125 65.41 57 307.79 108.67
J‐5085 17.8 535 668.86 58 J2‐232 7.44 198 449.51 108.98
J4‐616 58.48 367 501 58.06 J‐5039 17.8 425 676.76 109.09
J1‐400 9.47 182 316.26 58.18 J‐5040 17.8 425 676.76 109.09
J‐5089 17.8 580 714.3 58.19 J‐5043 17.8 425 676.76 109.09
J2‐191 7.44 317 451.42 58.25 J3‐274 17.8 441 692.9 109.15
J3‐915 17.8 674 808.74 58.38 J3‐308 17.8 550 801.99 109.19
J3‐566 17.8 525 659.79 58.41 J1‐88 9.47 56 308.54 109.43
J3‐561 17.8 665 799.98 58.49 J1‐27 9.47 54 307.09 109.66
J3‐565 17.8 525 660.09 58.53 J2‐224 7.44 197 450.18 109.7
J3‐886 17.8 478 613.6 58.76 J4‐2022 17.8 562 815.54 109.86
J3‐299 17.8 603 738.91 58.89 J1‐128 9.47 55 308.74 109.94
J4‐436 58.48 362 497.96 58.91 J1‐131 9.47 55 308.81 109.98
J4‐439 58.48 361 497.36 59.08 J1‐89 9.47 56 310.08 110.09
J3‐314 17.8 667 803.68 59.22 J1‐28 9.47 53 307.1 110.1
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J1‐109 9.47 145 281.73 59.24 J1‐29 9.47 53 307.1 110.1
J3‐392 17.8 669 806.06 59.39 J1‐30 9.47 53 307.1 110.1
J4‐621 58.48 364 501.06 59.39 J2‐648 9.07 282 536.21 110.15
J3‐826 0 670 808.07 59.83 J1‐126 65.41 54 308.64 110.34
J4‐773 58.48 361 499.2 59.88 J1‐127 65.41 54 308.8 110.41
J‐516 17.8 527 665.47 60 J‐5064 58.48 248 502.98 110.48
J3‐703 58.48 460 598.47 60 J3‐745 17.8 513 768.06 110.52
J3‐339 17.8 661 799.81 60.14 J1‐31 9.47 52 307.1 110.53
J3‐780 17.8 540 678.93 60.2 J3‐864 17.8 410 665.11 110.54
J4‐421 58.48 361 500.56 60.47 J1‐69 9.47 53 308.49 110.7
J2‐664 7.44 283 422.6 60.49 J1‐26 9.47 51 307.08 110.96
J4‐416 58.48 362 501.76 60.56 J1‐23 9.47 51 307.11 110.97
J4‐625 58.48 360 499.76 60.56 J1‐34 9.47 51 307.1 110.97
J4‐770 58.48 357 496.78 60.57 J1‐138 9.47 60 316.13 110.98
J3‐953 17.8 676 815.86 60.6 J1‐24 9.47 51 307.12 110.98
J4‐610 58.48 361 500.99 60.66 J‐5065 58.48 247 503.26 111.04
J3‐318 17.8 660 800.37 60.82 J4‐847 58.48 247 503.76 111.25
J3‐589 17.8 553 693.72 60.97 J1‐35 9.47 50 307.1 111.4
J3‐379 17.8 677 818.42 61.28 J1‐25 9.47 50 307.12 111.41
J4‐415 58.48 362 503.45 61.29 J3‐858 17.8 408 665.12 111.41
J3‐714 17.8 628 769.62 61.37 J3‐605 7.08 403 660.86 111.73
J4‐428 58.48 358 499.78 61.43 J1‐22 9.47 49 307.12 111.84
J4‐435 58.48 357 498.87 61.47 J1‐21 9.47 49 307.13 111.85
J3‐896 17.8 470 611.94 61.5 J2‐264 7.44 191 449.23 111.89
J4‐430 260.64 358 499.96 61.51 J‐5062 58.48 245 503.4 111.96
J3‐900 17.8 470 611.99 61.52 J1‐444 65.41 50 309.03 112.24
J3‐599 17.8 664 806.04 61.55 J4‐832 0 300 559.24 112.33
J3‐598 17.8 660 802.43 61.72 J1‐20 9.47 48 307.27 112.34
J4‐413 58.48 359 501.49 61.74 J1‐1 9.47 48 307.28 112.35
J4‐438 58.48 355 497.61 61.79 J1‐2 9.47 48 307.28 112.35
J4‐765 58.48 355 497.65 61.81 J1‐3 9.47 48 307.28 112.35
J2‐184 7.44 306 448.73 61.85 J1‐791 9.47 48 307.29 112.35
J3‐951 17.8 675 818.13 62.02 J1‐981 9.47 48 307.5 112.44
J3‐909 17.8 520 663.34 62.11 J1‐10 9.47 47 307.27 112.77
J4‐844 7.44 279 422.72 62.27 J1‐795 9.47 47 307.27 112.77
J3‐321 17.8 656 799.77 62.29 J3‐863 17.8 400 660.86 113.03
J4‐757 58.48 357 500.82 62.32 J3‐866 17.8 410 671.17 113.17
J4‐429 260.64 356 499.9 62.35 J1‐9 9.47 46 307.28 113.21
J3‐716 17.8 625 769.02 62.4 J‐5066 58.48 240 501.34 113.24
J4‐771 58.48 357 501.14 62.46 J2‐253 7.44 189 450.39 113.26
J1‐159 9.47 219 363.44 62.59 J3‐882 17.8 412 673.68 113.39
J1‐157 9.47 220 364.51 62.62 J‐5013 9.07 274 535.91 113.49
J3‐670 7.08 448 592.89 62.78 J1‐11 9.47 45 307.26 113.64
J4‐426 58.48 355 499.88 62.78 J3‐293 17.8 547 809.28 113.65
J1‐158 22.91 219 363.94 62.8 J2‐219 7.44 188 450.41 113.7
J3‐993 17.8 570 715.4 63 J3‐295 7.08 547 809.51 113.75
J3‐889 17.8 468 613.62 63.1 J3‐101 58.48 235 497.71 113.83
J4‐422 58.48 356 501.93 63.23 J‐5063 58.48 240 503.21 114.05
J4‐441 58.48 354 499.99 63.26 J1‐16 9.47 44 307.24 114.06
J‐5088 17.8 568 714.3 63.39 J1‐17 9.47 44 307.23 114.06
J3‐382 17.8 670 816.86 63.63 J1‐14 9.47 43 307.25 114.5
J3‐897 17.8 465 611.94 63.67 J1‐15 9.47 43 307.24 114.5
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J3‐390 17.8 659 806.1 63.74 J1‐140 9.47 52 316.34 114.54
J4‐437 58.48 350 497.11 63.74 J1‐4 9.47 43 307.34 114.54
J4‐764 58.48 352 499.1 63.74 J6‐450 0 270 534.59 114.64
J3‐758 58.48 451 598.23 63.8 JF‐102 58.48 238 502.67 114.68
J3‐393 17.8 658 805.33 63.84 J1‐733 7.44 175 439.77 114.73
J3‐706 7.08 506 653.69 63.99 J2‐165 7.44 174 439.1 114.87
J3‐748 58.48 450 597.89 64.08 J3‐859 17.8 400 665.11 114.87
J3‐597 17.8 651 799.15 64.19 J1‐19 9.47 42 307.29 114.95
J3‐908 17.8 515 663.18 64.21 J1‐5 9.47 42 307.34 114.97
J1‐160 9.47 215 363.44 64.32 J1‐6 9.47 42 307.33 114.97
J4‐624 58.48 355 503.59 64.38 J1‐141 9.47 51 316.35 114.98
J3‐600 17.8 655 803.74 64.45 J1‐8 10.21 42 307.41 115
J3‐727 17.8 649 797.73 64.45 J3‐867 17.8 405 671.19 115.34
J3‐361 17.8 672 821.18 64.64 J3‐275 17.8 427 693.32 115.4
J1‐794 9.47 215 364.21 64.65 J1‐7 9.47 41 307.35 115.41
J3‐394 17.8 656 805.33 64.7 J1‐76 9.47 41 307.84 115.62
J‐5087 17.8 564 713.76 64.89 J1‐12 9.47 40 307.26 115.8
J‐5091 58.48 350 499.88 64.94 J‐5081 17.8 400 667.51 115.91
J‐518 7.44 273 423.01 65 J1‐980 9.47 40 307.5 115.91
J3‐726 17.8 650 800.16 65.06 J1‐812 9.47 54 321.55 115.93
J3‐311 17.8 655 805.31 65.13 J1‐75 9.47 40 307.98 116.11
J2‐189 7.44 301 451.46 65.19 J1‐18 9.47 39 307.3 116.25
J4‐527 12.96 351 501.49 65.21 J1‐81 9.47 40 308.42 116.31
J4‐762 58.48 349 499.59 65.25 J2‐236 7.44 180 449.5 116.77
J3‐962 58.48 350 501.1 65.47 J1‐813 10.21 52 321.77 116.89
J4‐423 58.48 350 501.34 65.57 J1‐814 10.21 52 321.79 116.9
J‐5086 17.8 562 713.76 65.76 J2‐248 7.44 180 450.03 117
J3‐337 17.8 648 800.06 65.89 J2‐223 7.44 180 450.18 117.07
J1‐811 9.47 213 365.14 65.92 J2‐225 7.44 179 450.02 117.43
J3‐596 17.8 647 799.15 65.92 J3‐1010 9.07 265 536.36 117.58
J1‐155 10.09 213 365.17 65.93 J1‐80 9.47 36 307.52 117.65
J1‐154 10.09 213 365.2 65.95 J‐5014 9.07 264 535.92 117.82
J1‐153 9.47 213 365.29 65.99 J‐523 7.44 110 382.08 117.89
J3‐922 17.8 518 670.3 65.99 J1‐13 9.47 35 307.25 117.97
J3‐870 17.8 510 662.71 66.17 J1‐440 9.47 35 307.27 117.98
J1‐163 9.47 210 363.13 66.35 J4‐440 58.48 232 504.89 118.24
J3‐715 17.8 616 769.14 66.36 JF‐101 58.48 230 502.93 118.26
J3‐789 17.8 670 823.66 66.58 J1‐63 9.47 46 319.67 118.58
J3‐959 17.8 615 768.9 66.68 J3‐815 17.8 400 673.68 118.58
J3‐960 17.8 615 768.89 66.68 J1‐441 9.47 46 319.7 118.6
J3‐916 17.8 654 808.28 66.85 J‐526 7.44 110 383.74 118.61
J2‐182 7.44 290 444.3 66.86 J2‐837 7.44 175 449.89 119.11
J4‐694 58.48 393 547.44 66.92 JF‐100 0 228 502.93 119.13
J1‐152 22.91 210 364.5 66.95 J2‐249 7.44 175 450.17 119.23
J3‐576 17.8 457 611.6 66.99 J1‐808 9.47 50 326.83 119.95
J2‐838 7.44 295 449.72 67.04 J3‐725 17.8 491 768.04 120.04
J3‐782 17.8 524 678.9 67.12 J1‐87 9.47 45 322.08 120.06
J‐513 17.8 603 758.79 67.5 J1‐686 9.47 50 328.05 120.48
J1‐106 9.47 153 308.81 67.51 FCV‐7‐OUT 0 50 328.1 120.5
J1‐85 9.47 152 308.34 67.74 J2‐220 7.44 172 450.41 120.64
J3‐1005 9.07 380 536.43 67.78 J1‐1019 9.47 46 324.96 120.87
J1‐151 9.47 208 364.56 67.84 J1‐1020 9.47 46 325.42 121.07
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J1‐105 9.47 152 308.81 67.95 J1‐810 9.47 48 327.54 121.12
J4‐427 58.48 343 499.87 67.97 J3‐1018 0 46 325.63 121.17
J‐5046 17.8 540 696.94 68 J3‐1023 0 46 325.65 121.17
J3‐895 17.8 455 611.93 68 J3‐1024 0 46 325.67 121.18
J4‐614 58.48 344 501.06 68.05 J‐5015 9.07 256 535.92 121.29
J3‐560 17.8 642 799.13 68.09 J‐5019 9.07 256 535.92 121.29
J3‐966 58.48 350 507.15 68.09 J‐5020 9.07 256 535.93 121.29
J4‐772 58.48 340 497.37 68.19 J1‐64 9.47 46 326.71 121.63
J3‐313 17.8 645 802.41 68.21 J2‐211 7.44 170 450.75 121.65
J‐5067 58.48 342 499.57 68.27 J2‐210 7.44 170 450.79 121.67
J1‐793 9.47 207 364.63 68.3 J1‐1022 9.47 46 326.83 121.68
J3‐973 7.44 265 422.62 68.3 J1‐851 9.47 46 326.83 121.68
J3‐590 17.8 526 683.85 68.4 J1‐806 9.47 44 324.85 121.69
J1‐144 10.21 119 276.92 68.43 J2‐209 7.44 170 450.89 121.71
J4‐609 58.48 343 500.99 68.46 J2‐214 7.44 170 450.94 121.73
J3‐289 17.8 575 733.39 68.63 J3‐868 17.8 390 671.18 121.84
J3‐956 17.8 610 768.42 68.64 J1‐57 9.47 49 331.69 122.49
J3‐1007 9.07 378 536.43 68.65 J1‐77 9.47 25 307.72 122.5
J3‐342 17.8 641 799.44 68.65 J1‐1021 9.47 44 326.9 122.58
J4‐769 58.48 338 496.7 68.76 J1‐855 0 42 324.94 122.6
J3‐753 58.48 439 598.11 68.94 J1‐847 9.47 42 325.07 122.65
J2‐702 7.44 263 422.29 69.02 J2‐246 7.44 167 450.19 122.71
J3‐577 17.8 452 611.39 69.07 J6‐446 451 250 533.32 122.76
J1‐164 9.47 203 362.66 69.18 J1‐688 9.47 45 328.5 122.84
J2‐230 7.44 290 449.66 69.18 FCV‐8‐OUT 0 45 328.59 122.88
J1‐858 9.47 153 313 69.33 J2‐239 7.44 166 449.59 122.88
JU‐404 0 375 535.19 69.41 J1‐1016 9.47 44 328.71 123.36
J2‐656 7.44 262 422.28 69.45 J3‐1017 0 44 328.9 123.45
J2‐657 7.44 262 422.3 69.46 J1‐852 9.47 48 333.36 123.65
J‐514 17.8 573 733.37 69.49 J4‐501 9.07 250 535.45 123.69
J3‐272 17.8 505 665.45 69.52 J6‐455 0 255 540.76 123.82
J4‐768 58.48 336 497.24 69.87 J3‐283 17.8 408 693.79 123.83
J2‐661 7.44 261 422.32 69.9 J1‐850 9.47 46 332.1 123.97
J3‐601 17.8 641 802.45 69.95 J1‐854 9.47 46 332.24 124.03
J3‐898 17.8 450 611.93 70.16 J1‐56 9.47 45 331.69 124.22
J3‐899 17.8 450 611.95 70.17 J1‐848 9.47 45 332.18 124.43
J5‐815 9.07 375 537.14 70.26 J1‐54 9.47 45 332.18 124.44
J‐5090 17.8 643 805.3 70.33 J2‐247 7.44 163 450.19 124.44
J4‐766 58.48 335 497.35 70.35 J1‐79 9.47 20 307.59 124.61
J1‐162 9.47 201 363.57 70.44 J1‐71 9.47 20 308.44 124.98
J3‐317 17.8 638 800.76 70.52 J1‐72 9.47 20 308.46 124.99
J1‐111 9.47 144 306.9 70.59 J1‐49 9.47 43 331.7 125.09
J3‐921 17.8 506 669.27 70.74 J1‐78 9.47 19 307.72 125.1
J6‐447 451 370 533.29 70.75 J1‐51 9.47 43 331.77 125.12
J3‐967 58.48 350 513.39 70.8 J4‐699 50.81 250 539.01 125.23
J1‐150 9.47 201 365.06 71.09 J2‐263 7.44 160 449.23 125.33
J3‐557 17.8 569 733.34 71.21 J2‐241 7.44 160 449.47 125.43
J1‐107 9.47 170 334.63 71.33 J1‐50 9.47 42 331.73 125.54
J1‐108 9.47 170 334.63 71.33 J‐5033 17.8 500 789.87 125.6
J2‐180 7.44 281 445.68 71.36 J1‐70 9.47 20 310.07 125.69
J3‐341 17.8 635 799.7 71.37 J1‐39 9.47 49 339.39 125.83
JU‐402 0 370 535.01 71.5 J2‐255 7.44 159 449.43 125.84
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J4‐767 58.48 332 497.24 71.6 J2‐258 7.44 158 449.35 126.24
J3‐302 17.8 640 805.31 71.63 FCV‐4‐OUT 0 30 322.1 126.57
J3‐273 17.8 527 692.72 71.8 J1‐59 9.47 39 331.51 126.74
J1‐148 9.47 199 364.83 71.85 J3‐403 7.08 504 797.48 127.16
J2‐651 9.07 369 535.1 71.97 J3‐711 7.08 363 656.72 127.27
J3‐717 17.8 603 769.13 71.99 J2‐240 7.44 155 449.47 127.59
J4‐2011 58.48 330 496.32 72.07 J‐5042 17.8 495 789.86 127.76
J3‐364 58.48 360 526.6 72.19 J2‐260 7.44 154 449.31 127.96
J1‐149 22.91 198 364.81 72.28 J1‐60 9.47 35 330.34 127.97
J5‐799 9.07 370 536.88 72.31 J2‐256 7.44 154 449.36 127.98
J3‐296 17.8 571 738.19 72.44 J2‐245 7.44 155 450.39 127.99
J2‐178 7.44 278 445.26 72.47 J2‐257 7.44 153 449.34 128.41
J1‐110 9.47 138 305.75 72.69 J‐5011 17.8 512 809.44 128.88
J1‐715 0 110 277.79 72.7 J‐5016 9.07 238 535.91 129.09
J3‐559 58.48 430 598.01 72.8 J2‐244 7.44 152 450.41 129.3
J1‐145 9.47 210 378.22 72.89 J3‐405 17.8 499 797.44 129.31
J4‐763 58.48 330 499.31 73.36 J‐5009 58.48 230 528.91 129.52
J‐5010 17.8 640 809.44 73.42 J2‐266 7.44 149 449.16 130.06
J3‐303 17.8 634 803.66 73.51 J2‐218 7.44 150 450.92 130.39
J5‐636 9.07 365 534.74 73.55 J‐5054 58.48 200 501.49 130.63
J3‐979 17.8 568 737.91 73.62 J‐5055 58.48 200 501.49 130.64
J3‐291 17.8 567 737.78 74 J1‐700 0 20 321.51 130.64
J4‐611 58.48 330 501.08 74.13 J‐5056 58.48 200 501.53 130.65
J3‐320 17.8 628 799.13 74.15 J‐5057 58.48 200 501.53 130.65
J3‐396 17.8 634 805.33 74.24 J‐5058 58.48 200 501.63 130.7
J3‐301 17.8 634 805.35 74.25 J‐5059 58.48 200 501.64 130.7
J3‐913 17.8 637 808.49 74.31 J‐5052 58.48 200 501.75 130.75
J2‐197 7.44 279 451.41 74.71 J‐5050 58.48 200 501.82 130.78
J3‐280 17.8 557 729.6 74.79 J‐5051 58.48 200 502.09 130.89
J3‐971 7.44 250 422.62 74.79 J‐5049 58.48 200 503.93 131.69
J3‐878 17.8 490 662.64 74.81 J2‐243 7.44 146 450.9 132.11
J2‐665 7.44 250 422.67 74.82 J‐5035 17.8 484 789.83 132.52
J3‐277 17.8 521 694.09 75 J‐5061 58.48 230 535.85 132.53
J3‐312 17.8 630 803.23 75.06 J‐5048 58.48 200 506.48 132.8
J3‐969 58.48 340 513.42 75.14 J6‐410 0 225 533.34 133.6
J3‐958 17.8 595 768.68 75.26 J2‐836 7.44 140 449.37 134.05
J3‐926 17.8 495 668.79 75.3 J4‐432 58.48 227 536.52 134.12
J‐5072 58.48 320 494.18 75.47 J‐5047 58.48 200 511.32 134.89
J4‐2008 58.48 320 494.18 75.47 J2‐259 7.44 137 449.31 135.32
J4‐2009 58.48 320 494.18 75.47 J6‐409 451 225 540.76 136.82
J2‐203 7.44 277 451.19 75.48 J‐5060 58.48 220 535.97 136.91
J4‐2007 58.48 320 494.19 75.48 J2‐215 7.44 135 451.86 137.3
J4‐2005 58.48 320 494.21 75.49 J‐530 0 52 369.83 137.72
J4‐2006 58.48 320 494.23 75.49 J1‐38 9.47 50 369.42 138.4
J4‐2004 58.48 320 494.31 75.53 J3‐1025 0 50 369.43 138.41
J3‐996 9.07 362 536.33 75.54 FCV‐6‐OUT 0 50 369.54 138.45
J4‐2003 58.48 320 494.44 75.58 FCV‐6‐IN 0 50 369.69 138.52
J3‐584 17.8 518 692.56 75.64 FCV‐14‐IN 0 50 369.93 138.63
J4‐696 58.48 370 544.74 75.71 FCV‐14‐OU 0 50 369.93 138.63
J1‐147 9.47 190 364.93 75.8 J2‐262 7.44 128 449.24 139.19
J4‐2001 58.48 320 494.98 75.82 J2‐213 7.44 130 451.26 139.2
J5‐797 9.07 362 537.14 75.89 J1‐815 9.47 0 321.56 139.33
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J3‐968 58.48 332 507.18 75.91 J1‐816 9.47 0 321.64 139.37
J4‐2018 58.48 320 495.98 76.25 J2‐265 7.44 127 449.13 139.58
J4‐2000 58.48 320 496.03 76.27 J1‐58 9.47 38 360.19 139.6
J4‐2010 58.48 320 496.02 76.27 J1‐900 9.47 0 322.33 139.66
J4‐2012 58.48 320 496.02 76.27 J1‐401 9.47 0 323.25 140.06
J4‐2013 58.48 320 496.02 76.27 J6‐448 0 210 533.82 140.31
J4‐2014 58.48 320 496.05 76.28 J6‐449 0 210 534.59 140.64
J4‐2017 58.48 320 496.28 76.38 J2‐267 7.44 124 449.1 140.87
J4‐2015 58.48 320 496.31 76.4 JU‐401 0 215 540.55 141.06
J1‐123 9.47 201 377.49 76.47 J‐5017 9.07 209 535.91 141.65
J3‐964 58.48 324 501.04 76.71 J3‐404 17.8 470 797.46 141.89
J4‐2016 58.48 320 497.05 76.72 J1‐849 0 42 369.77 142.02
J3‐290 17.8 560 737.24 76.8 J1‐47 9.47 37 365.59 142.38
J2‐556 7.44 340 517.31 76.83 J1‐44 9.47 40 369.59 142.81
J‐5124 17.8 480 657.84 77.06 J1‐1011 9.47 40 369.69 142.86
J3‐910 17.8 485 662.87 77.07 J1‐1013 9.47 40 369.75 142.88
J‐5120 17.8 535 712.94 77.1 J1‐1012 9.47 40 369.76 142.89
J3‐955 17.8 590 768.44 77.32 J1‐1014 9.47 40 369.8 142.9
J‐5083 17.8 490 668.48 77.34 J1‐48 9.47 37 367.13 143.04
J3‐398 17.8 620 798.54 77.36 J1‐1015 9.47 40 370.42 143.17
J3‐957 17.8 590 768.56 77.37 J1‐442 9.47 39 369.41 143.17
J3‐925 17.8 490 668.67 77.42 J1‐40 9.47 39 369.48 143.2
J‐5113 17.8 620 798.8 77.47 J1‐42 9.47 39 369.48 143.2
J3‐593 17.8 620 798.87 77.51 J6‐445 0 202 533.34 143.57
J4‐746 58.48 450 628.92 77.53 J1‐41 9.47 40 373.04 144.31
J3‐961 58.48 322 501.25 77.67 FCV‐5‐OUT 0 40 373.22 144.38
J2‐650 9.07 357 536.5 77.78 J2‐217 7.44 122 457.84 145.52
J3‐1006 9.07 357 536.5 77.78 J2‐216 7.44 121 458.54 146.26
J2‐839 7.44 270 449.66 77.85 J2‐270 7.44 110 449.06 146.92
J4‐712 45.56 363 543.01 78 J‐525 7.44 110 449.22 146.99
J‐5073 58.48 320 500.81 78.34 J2‐150 3.36 110 449.25 147
J3‐963 58.48 320 501.17 78.5 FCV‐5‐IN 0 40 379.76 147.22
J2‐192 7.44 270 451.41 78.61 FCV‐7‐IN 0 50 395.9 149.88
J‐5114 17.8 617 798.78 78.76 J2‐271 0 110 457.16 150.42
J2‐658 7.44 240 422.37 79.02 J‐521 5.2 46 396 151.65
J3‐689 7.08 547 729.53 79.09 J‐522 12.96 46 395.99 151.65
J3‐585 17.8 510 692.66 79.15 FCV‐8‐IN 0 45 395.78 151.99
J4‐695 58.48 362 544.72 79.17 J‐5018 9.07 185 535.9 152.05
J3‐783 17.8 496 678.89 79.25 J‐520 12.96 44 395.99 152.52
J4‐2002 58.48 312 494.95 79.27 J2‐269 7.44 90 449.07 155.58
J4‐612 58.48 318 501.14 79.35 J1‐176 0 110 470.15 156.05
J5‐644 9.07 355 538.21 79.38 J‐528 12.96 454 815.71 156.73
J2‐193 7.44 268 451.4 79.47 J1‐165 0 25 389.81 158.07
J2‐196 7.44 268 451.41 79.47 J1‐166 0 25 389.95 158.13
J6‐456 451 350 533.4 79.47 J1‐167 0 25 389.95 158.13
J3‐924 17.8 485 668.46 79.49 J3‐406 7.08 430 797.46 159.22
J‐5084 17.8 485 668.48 79.5 J1‐443 9.47 20 389.81 160.24
J3‐985 17.8 614 797.78 79.63 J‐5053 58.48 110 501.83 169.78
J3‐702 7.08 470 653.89 79.68 J2‐261 7.44 50 449.31 173.02
J6‐406 451 350 533.89 79.68 J4‐2021 0 405 816 178.08
J4‐608 58.48 317 501.03 79.74 J‐5096 9.07 110 533.62 183.55
J3‐594 17.8 615 799.09 79.77 J‐5092 9.07 110 534.4 183.89
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J2‐179 7.44 260 444.18 79.8 J‐5093 9.07 110 536.55 184.82
J3‐1003 9.07 352 536.47 79.93 J3‐731 7.08 434 885.4 195.59
J2‐231 7.44 265 449.66 80.01 J‐5004 0 434 885.63 195.69
J2‐840 7.44 265 449.72 80.04 J‐5007 0 434 885.63 195.69
J‐5128 17.8 495 679.8 80.08 J‐5006 0 434 889.1 197.19
J3‐558 17.8 549 733.84 80.09 J‐5003 0 434 889.11 197.2
J‐5080 17.8 483 667.9 80.12 J‐5005 0 434 890.29 197.71
J6‐407 451 350 535.12 80.21 J‐5002 0 434 890.3 197.72
J3‐307 17.8 618 803.15 80.23 FCV‐4‐IN 0 30 494.97 201.47
J3‐319 17.8 614 799.21 80.25 J‐524 17.8 110 729.53 268.44
J3‐894 17.8 320 505.29 80.29 J‐515 17.8 110 733.31 270.08
J2‐188 7.44 266 451.39 80.33 J‐5025 17.8 110 790.04 294.66
J3‐288 17.8 546 731.52 80.39 J‐5045 17.8 110 808.83 302.8
J2‐652 9.07 350 536.47 80.8 J‐854 407.2 110 819.67 307.5
J4‐739 58.48 325 511.65 80.87
J1‐104 9.47 122 308.75 80.92
J3‐281 17.8 507 693.9 80.98
J3‐582 17.8 505 691.94 81
J3‐946 17.8 480 667.58 81.28
J3‐970 7.44 235 422.62 81.3
J3‐989 17.8 610 797.78 81.37
J3‐988 17.8 610 797.8 81.38
J‐5079 17.8 480 667.9 81.42
J3‐751 58.48 410 597.96 81.44
J3‐923 17.8 480 668.29 81.58
J‐5037 17.8 500 688.69 81.76
J1‐447 9.47 120 308.81 81.81
J3‐911 17.8 490 678.89 81.84
J‐527 12.96 347 536.21 81.99
J4‐693 58.48 358 547.49 82.11
J2‐175 7.44 253 442.61 82.16
J3‐975 17.8 548 737.84 82.26
J3‐977 17.8 548 737.84 82.26
J3‐987 17.8 608 797.84 82.26
J3‐952 17.8 628 818.12 82.38
J2‐187 7.44 260 450.21 82.42
J5‐856 19.3 310 500.23 82.43
J3‐879 17.8 472 662.61 82.59
J1‐114 9.47 118 308.81 82.68
J2‐449 7.44 252 442.94 82.73
J3‐743 17.8 577 768.05 82.78
J3‐395 17.8 614 805.32 82.9
J1‐119 9.47 118 309.55 83
J3‐877 17.8 471 662.64 83.04
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SURFACE WATER FILTRATION PLANT

Standard Operating Procedures

The City ofCamas Water Filter Plant is a group ITl facility. In accordance with WAC 246-292­
040 a Water Treatment Plant Operator shall be certified at a level equal to or higher than the
water system's classification ratingby the department.

Any decisions concerning process control, or any adjustments that could impact water quality
must be made by a WTPO 2 or greater.

After hours On-call personnel responding to an alarm at the filter plant may initiate shutdown
procedures in accordance with the O&M plan when the plant is in automated by-pass mode.
Notify supervisor ofaction

Weekend duty personnel shall maintain record requirements while doing rounds. Ifthe filter
plant alarms and goes· into by-pass, follow the afterhours procedure above.

If there is an emergency or you need clarification, call Mike Stevens, Mike Nelson, or Monte
Brachmann at the following phone numbers:

Mike Stevens 360-921-2872, or 360-835..9093

Mike Nelson 360-921-2751, or 360-687-5014

Monte Brachmann 360-921-3799, or 360-834-2749

It is the intent ofthis directive to have a WTPO 2 or greater make all operational decisions at the
plant. Emergency actions may be taken by field personnelto protect the public health and safety.
Before any action is taken by a field staffthey must try to contact a person on the list above. The
action taken must follow O&M procedures at the minimum level required to protect the public.

Surface Water Filtration Plant daily Operations

1. Record influent turbidity

2. Record influent pH, filter pH, and effluent pH.

- 3. Record influent water temperature.

4. Record the air temperature. -

5. Record-flow, headloss, influent pressure, and etlluent turbidity.



M-2

6. Record alum pump stroke percent, and dose.

7. R.ecord'SeCondary floc pump stroke percent, and dose.

8. Record alum tank level from sight gauge and calculate pervious day's alum useage.

9. Record effluent chlorine residual with on-line analyzer.

10. Record eflluent turbidity with on line analyzer.

11. Check the level ofcaustic tank.

12. Check the level ofthe secondary flocculent and fill if necessary.

13. Record fluoride meter reading and check fluoride level in saturator.. Fill saturator if
necessary.

14. R-ecord fluoride concentration in the plant effiuent.

IS. Visually check all pumps, mechanical devices, and equipment for abnormalities.

16. Record weather conditions.

17. Record time oflast backwash.

Surface Water Filtration Plant Shutdown Procedures - Routine Maintenance

1. At the blue S&B control panel by the entrance door, disable alarms by
holding the red button down for 5 seconds. When the red light starts
flashing, the alarms are disabled.

2. Shut off the following chemical feed pumps: alum, caustic, secondary floc,
and fluoride.

3. Tum the Backwash on Headloss switch to OFF.

4. Tum the pressure gauge on at the southeast corner of the filter building to
ON.
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5. Turn the Influent Valve switch to CLOSE.

6. As the influent valve closes, the influent pressure will rise. Open the gate
valve (described in the pressure regulation section above) to keep the
pressure from going above 130. It will take approximately 3 minutes for the
influent valve to fully close.

7. Tum the Eftluent Waste (Filter to Waste) switch to CLOSE.

8. Open the 12 - inch bypass valve with the orange marker on the east side of
the building to allow influent water to discharge to Lacamas Lake.

9. Push blue button to left of Sodium Thiosulfate Feed switch to initiate timed
feed ofsodium thiosulfate.

10. Tum sodium hypochlorite feed pump at Surface Water Chlorination Plant
OFF.

11. Ifthe efiluent line is to be shut oft: turn the chlorine analyzer on the south
wall ofthe filter building to OFF.

12. Ifthe 10- inch transmission main from the headworks is to be drained,
unplug the streaming current monitor at the southeast comer ofthe filter
plant building.



APPENDIX M 
 

City of Camas Water System 
Preventative Maintenance Schedule 

 
Daily Maintenance Activities 

 
Surface Water Chlorination Plant (in operation) 
 

• Note liquid level in the sodium hypochlorite tank. 
• Record the chlorine dosage. 
• Record the weather conditions. 
• Record the time. 
• Record the chlorine residual results.  
• If chlorine residual level is below 2.3 mg/L at the sample tap in the chlorination 

building, make appropriate adjustments at feed pump to bring the chlorine 
residual up to target level.  Target level 1.8 – 2.3 mg/L ( Depending on Weather) 

• Check propane tank fuel level for generator 
• Check pump performance with calibration cylinder 

 
Surface Water Filtration Plant (in operation) 
 

• Run sample and record influent turbidity. 
• Run sample and record influent pH, filter pH, and effluent pH. 
• Test and record influent water temperature. 
• Record the air temperature. 
• Record flow, headloss across filters, influent pressure, and effluent turbidity. 
• Record alum pump stroke percentage, dosage, and whether in auto or manual 

position. 
• Record effluent caustic pump stroke percentage, dosage, and whether in auto or 

manual position. 
• Record secondary flocculent pump stroke percentage, dosage, and whether in auto 

or manual position. 
• Record the alum tank level from the sight gauge and calculate the previous day’s 

usage. 
• Run sample and compare the effluent chlorine residual with the auto analyzer’s 

results. 
• Run sample and compare the effluent turbidity with the continuous analyzer’s 

results. 
• Check the level of the secondary flocculent and fill if necessary. 
• Record the totalized fluoride meter reading and check the level of the fluoride in 

the saturator, filling if necessary. 
• Test and record the fluoride concentration in the plant effluent.  Fluoride 

concentration shall be between 0.8 and 1.2 mg/L at plant sample point and in the 
distribution system. 
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Daily Maintenance Activities 
(continued) 

 
Surface Water Filtration Plant (in operation) 
 

• Visually check all pumps, mechanical devices, and equipment for abnormalities. 
• Record weather conditions. 
• Record time of last backwash. 
• Record the chlorine residuals required on the Washington State DOH Disinfection 

Monthly Form. 
• Record all required parameters on the Washington State DOH Water Treatment 

Plant Monthly Report. 
 
Surface Water Filtration Plant (during extended shutdown) 
 

• Check influent pressure gauge (this checks pressure in transmission pipeline). 
 
Well No. 5, 6, 9, Washougal Wellfield (Wells 7, 8, 10, 11, 12), & Well No. 13 
 

• Check motor oil level at each well 
• Verify proper pumping operations.  

• Read upstream and down stream pressure gauges to see if pressures are in 
normal operating range.  

• Read flow meters for instantaneous and totalized flow to verify flow.  
• Observe well pump and motor while operating for abnormal vibrations. 
• Check for signs of loose fittings (water on floor). 

• Record sodium hypochlorite level in drum (Well 5, and 9 only).  
• Test chlorine residual and record. Chlorine residual should be between 0.7 and 1.0 

mg/L at the sample point. 
• Check fluoride level in the saturator and fill as necessary.  
• Test fluoride concentration and record. Fluoride concentration shall be between 

0.8 and 1.2 mg/L at well sample point and in the distribution system. 
• Record totalized flow meter reading from fluoride saturator. 
• Check for proper operation of surge valves at each well.  Inspect blow off 

discharge points to check if standing water is accumulating anywhere in the surge 
discharge system. 

• Check for proper operation of chlorinator for each well. 
• Check for proper operation of the fluoride system for each well. 

 
Diesel Powered Auxiliary Generators (Washougal Wellfield Facility, Well No. 13, New 
Gregg Booster Station, Angelo Booster Station, Lower Prune Hill Pump Station)  
 

• Perform general inspection. 
• Perform Coolant heater 

inspection. 
• Check oil level. 

• Check coolant level. 
• Check fuel level. 
• Record hour meter 
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Weekly Maintenance Activities 
 

Jones and Boulder Creek Surface Water Sources 
 
Twice per week (when in operation) 
 

• Check impoundment structure for stability at both surface water intakes.  
• Check for debris accumulation at intake screens at both sources.  
• Read and record totalized flow on flowmeter.  

 
Weekly 
 

• Perform security check of facilities. 
 
Surface Water Filtration Plant (during extended shut down) 
 
Every TWO weeks: 
 

• Backwash both filters.  
• Check sodium hydroxide storage tank for signs of leakage.  
• Check Alum storage tank for mixer operation and signs of leakage. 

 
Reservoirs: Butler, Gregg, Upper & Lower Prune Hill, & Lacamas 
 

• Perform full security check. 
• Perform full structural check. 

 
Booster Pump Stations: Butler, Old & New Gregg, Upper & Lower Prune Hill, Angelo 
Forest Home, Lacamas, & Francis Rd 
 

• Perform full security check. 
• Verify proper pumping operations.  

• Read upstream and down stream pressure gauges to see if pressures are in 
normal operating range.  

• Read flow meters for instantaneous and totalized flow to verify flow.  
• Observe well pump and motor while operating for abnormal vibrations. 
• Check for signs of loose fittings (water on floor). 

 
Diesel Powered Auxiliary Generators (Washougal Wellfield Facility, Well No. 13, New 
Gregg Booster Station, Angelo Booster Station, Lower Prune Hill Pump Station)  
 

• Air cleaner inspection. 
• Air pipe inspection. 
• Battery charger inspection. 
• Drain fuel filters. 
• Check block heater connections 
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Monthly Maintenance Activities 
 

Surface Water Filtration Plant 
 

• Enter all Plant reports for the month into the City’s database. 
• The reports are to be reviewed by the Operations Manager and/or Operations 

Supervisor and submitted to the Department of Health. 
• Check oil in all pumps and compressors. 

 
Well No. 5, 6, 9, Washougal Wellfield (7, 8, 10, 11, 12) and Well 13 
 

• Inspect property for security purposes. 
• Check fluoride pump gear oil. 
• Inspect pump packing lubrication for proper operation. 
• Inspect cooling screens on Vertical Turbine pumps for blockage. 

 
On-Site Sodium Hypochlorite Generation System (Washougal Wellfield and Well 13) 
 

• Clean blower inlet screen 
• Check hardness of water from water softener – should be less than 10 mg/L. 

 
Diesel Powered Auxiliary Generators (Washougal Wellfield Facility, Well No. 13, New 
Gregg Booster Station, Angelo Booster Station, Lower Prune Hill Pump Station) 
 

• Drain exhaust condensate trap 
• Check starting batteries 
• Check antifreeze and DCA concentration 
• Drive belt inspection 
• Check block heater connections 
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Semi-Annual Maintenance Activities 
 
On-Site Sodium Hypochlorite Generation System (Washougal Wellfield and Well 13) 
 

• Level switch – remove and clean calcification 
• Clean cells if needed 

 
Annual Maintenance Activities 

 
Jones and Boulder Creek Surface Water Sources  
 

• Jones Creek - close inlet valve to screenhouse so that no water is diverted to 
surface water filtration plant from May 15th to November 1.  

 
• Boulder Creek - close outlet valve from screenhouse so no water is diverted to 

surface water filtration plant from May 15th to November 1. 
 
Surface Water Chlorination Plant 
 

• Drain and clean hypochlorite tank when tank is taken off line from May 15th to 
November 1st. 

 
Surface Water Filtration Plant 
 

• Change motor oil in all pumps and compressors. 
• Inspect roof and building for maintenance items. 
• Clean fluoride vent fan filter bags. 
• Check vent where exhaust from fluoride vent exists the building 

 
Well No. 5, 6, 9, Washougal Wellfield (Wells 7, 8, 10, 11, 12) and Well 13 
 

• Change oil on all oil lubricated equipment. 
• Clean out fluoride saturator. 
• Clean filter bags on ventilation fan. 
• Infrared scan electrical panels. 
• Exercise pump. 
• Sample water. 
• Inspect roof and building for maintenance requirements. 
• Check control valves and piping for proper operation 
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Annual Maintenance Activities 
(continued) 

 
On-Site Sodium Hypochlorite Generation System (Washougal Wellfield and Well 13) 
 

• Temperature switch – confirmation that the bi metal opens at 60º C when 
immersed in hot water 

• Replace bellows and poppets on water pump. 
• Inspect water heater and perform the following as needed: 

• Descale the heating element 
• Change anode rod 
• Change heating element 
• Change thermostat 
• Reset high limit switch 

 
Reservoirs: Butler, Gregg, Upper & Lower Prune Hill, & Lacamas 
 

• Visually inspect inside of reservoir using Liquivision and/or Tank Divers. 
• Inspect and remove sediment. 

 
Booster Pump Stations: Butler, Old & New Gregg, Upper & Lower Prune Hill, Angelo 
Forest Home, Lacamas, & Francis Rd 
 

• Pump and motor maintained per manufacturer’s instructions. 
• Check control valves for proper operation 
• Check Operations Center files for each of the booster stations for instructions 

concerning equipment at pump station.  
 
Diesel Powered Auxiliary Generators (Washougal Wellfield Facility, Well No. 13, New 
Gregg Booster Station, Angelo Booster Station, Lower Prune Hill Pump Station) 
 

• Inspect radiator hoses 
• Change air cleaner element 
• Change crankcase oil and filter 
• Change coolant filter 
• Change fuel filters 
• Clean cooling system 
• Check block heater connections 

 
Distribution System 
 

• Leak detection survey (as determined by maintenance staff) 
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Five Year Maintenance Activities 
 

Pressure Reducing Valves 
 

• Perform a comprehensive evaluation of the PRVs in the system. This is contracted 
through GC Systems. 

• Quarterly inspect each station 
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APPENDIX N  
 

WATER SYSTEM EMERGENCY RESPONSE PLAN 
 
FEDERAL AND STATE REQUIREMENTS 
 
FEDERAL REQUIREMENTS 
 
Under the Public Health Security and Bioterrorism Preparedness and Response Act 
(Bioterrorism Act), Public Law 107-122 of June 12, 2002, drinking water systems 
serving more than 3,300 but less than 50,000 customers must complete a vulnerability 
assessment by June 30, 2004 and an emergency response plan (ERP) by 
December 30, 2004.   
 
The U.S. Environmental Protection Agency (EPA) considers completion to mean the date 
on which the vulnerability assessment and certification were sent to EPA.  The City 
submitted its vulnerability assessment on June 30, 2004, and the City completed its ERP 
certification by December 30, 2004.   
 
The Bioterrorism Act requires the ERP to incorporate the results of the vulnerability 
assessment and include the following: 
 

• Plans, procedures and equipment that can be implemented or utilized in 
the event of a terrorist or other intentional attack on the public water 
system. 

 
• Actions, procedures and identification of equipment that can obviate or 

significantly lessen the impact of terrorist attacks or other intentional 
actions on the public health and the safety and supply of drinking water 
provided to communities and individuals. 

 
STATE REQUIREMENTS 
 
The operations and maintenance section of Chapter 246-290-415 (2)(b) WAC requires 
public water systems in Washington to have an emergency response plan as part of a 
water system plan.  It also requires that systems employ reasonable security measures to 
protect the raw water intake facilities, water treatment processes, storage facilities, pump 
houses, and distribution systems from possible damage or intruders.  The State 
requirements for emergency response must address all applicable hazards that could lead 
to abnormal operating conditions, such as flood, fire, unscheduled power outages, facility 
failure and system maintenance.  
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WATER SYSTEM EMERGENCY RESPONSE PLAN OUTLINE 
 
Both the EPA and Washington State Department of Health (DOH) have prepared guides 
to develop emergency response plans that will comply with the Bioterrorism Act.   
 

• Emergency Response Guidance for Small and Medium Community Water 
Systems to Comply with the Public Health Security and Bioterrorism 
Preparedness and Response Act of 2002, EPA 816-R-04-002, April 2004. 

 
• Emergency Response Planning Guide for Public Drinking Water Systems, 

DOH Publication 331-211, May 2003. 
 
The City’s water system emergency response plan is based primarily upon the EPA 
guidance document, which establishes eight basic elements for an ERP: 
 

1. System Specific Information 
2. Community Water System Roles and Responsibilities 
3. Water System Communication Procedures 
4. Personal Safety 
5. Identification of Alternative Water Sources 
6. Replacement of Equipment and Chemicals 
7. Property Protection 
8. Water Sampling and Monitoring 

 
The DOH planning guidance has been utilized to develop the eight elements of this ERP.  
Whenever possible, terminology used by the Department of Homeland Security and its 
sub-agency, the Federal Emergency Management Agency (FEMA) as well as the 
Occupational Safety and Health Administration (OSHA) and the National Fire Protection 
Association (NFPA) has been used relative to emergency management principles, 
hazardous materials response, mass casualty response and emergency medical response. 
 
The following documents from EPA Water Security website were a technical resource 
for this ERP as well: 
 

(Reference:  http://cfpub.epa.gov/safewater/watersecurity/index.cfm ) 
 
Planning for and Responding to Drinking Water Contamination Threats and Incidents 
Response Protocol Toolbox (December 2003) 
 

• Overview and Application 
• Module 1:  Water Utility Planning Guide 
• Module 2:  Contamination Threat Management Guide 
• Module 3:  Site Characterization and Sampling Guide 
• Module 4:  Analytical Guide 
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• Module 5:  Public Health Response Guide 
• Module 6:  Remediation and Recovery Guide 

 
EMERGENCY PLANNING AND OPERATION PRECEPTS 
 
To be effective in a resource-constrained environment where multiple response agencies 
are involved, emergency planning for a water system must be considered in the context of   
the community’s overall planning for emergency operations.  The following sections 
identify and discuss the various plans that the City utilizes in its “all hazards” emergency 
management program. 
 
CITY OF CAMAS DISASTER MANUAL 
 
The City’s Disaster Manual identifies the Emergency Response functions within the City 
based on a modified Incident Command System.  The City Fire Chief is designated as the 
Incident Commander.  The five functions coordinated by the incident commander are as 
follows: 
 

• Police 
• Public Information Officer 
• Resource Officer (includes Public Works) 
• Communications 
• Disaster Control Officer 

 
Emergency Operations Center (EOC) 
 
The EOC is located at the City Police Department Headquarters building and provides 
overall direction, control and coordination of an incident.  The EOC is primarily 
concerned with resource management and coordination between City Departments and 
other County/Regional, State and Federal emergency response and management agencies.   
 
On-Scene Emergency Management 
 
On scene management of emergencies is the responsibility of the Disaster Control 
Officer, who has a number of functions to coordinate, including: 
 

• Suppression (includes rescue and control) 
• Safety 
• Triage 

 
The City does not have its own hazardous materials response capability.  This response 
capability is available from the City of Vancouver and the Georgia Pacific paper mill 
through a coordinated response plan that is under development by the County Regional 
Emergency Services Agency. 
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CLARK COUNTY REGIONAL EMERGENCY SERVICES AGENCY (CRESA) 
 
The City utilizes the Clark County Regional Emergency Services Agency (CRESA) as its 
emergency management agency.  CRESA also serves as the Local Emergency Planning 
Authority under the Superfund Amendments and Reauthorization Act (SARA) Title III 
(also known as the Emergency Planning and Community Right to Know Act – EPCRA) 
for communities in Clark County, including the City of Camas, the City of Washougal 
and the City of Vancouver.  The CRESA website is: 
 

http://www.cresa911.org/ 
 
RELATED COUNTY AND REGIONAL PLANS 
 
In the event local capabilities to manage an incident are exceeded, the City will utilize 
mutual aid partners through the following plans and guidance documents:  
 

• Clark County Regional Hazardous Materials Response Plan 
 

• Washington State Department of Transportation Public Works Emergency 
Response Mutual Aid Agreement 
 

• Interlocal Agreement between the City of Camas and the City of 
Washougal for Equipment Acquisition 
 

• Reimbursable Services Agreement between Clark County Department of 
Public Works and the City of Camas 

 
HAZARD IDENTIFICATION AND VULNERABILITY ANALYSIS 
 
The City of Camas utilizes the Clark County Hazard Identification and Vulnerability 
Analysis as the primary means for identifying hazards and vulnerabilities.  The Clark 
County HIVA was last updated in 2003.   
 
To comply with the Bioterrorism Act, the City completed a water system vulnerability 
assessment (WSVA) in June 2004.  The results of the WSVA are considered confidential 
and will not be addressed as to their specific finding and recommendations in the ERP.  
However, the ERP must incorporate the WSVA results in terms of providing response 
plans that address the general categories of vulnerabilities identified in the WSVA. 
 
Table N-1 summarizes all hazards identified in the County HIVA and the City’s WSVA 
that have been considered in the development of the City’s ERP; the final column 
identifies those hazards considered significant enough to address in the City’s water 
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system ERP.  Clark County has assigned probability, vulnerability and risk levels to each 
hazard.  Each of these parameters is discussed in greater detail below. 
 
Probability 
 
An adjective description (High, Moderate, or Low) of the probability of a hazard 
impacting Clark County within the next 25 years is assigned to each hazard.  Probability 
is based on an assessment of a hazard’s frequency using information provided by relevant 
sources, observations and trends. 
 

• HIGH:  There is great likelihood that a hazardous event will occur within 
the next 25 years. 
 

• MODERATE:  There is moderate likelihood that a hazardous event will 
occur within the next 25 years. 
 

• LOW:  There is little likelihood that a hazardous event will occur within 
the next 25 years. 

 
Vulnerability 

 
An adjective description (High, Moderate, or Low) of the potential impact a hazard could 
have on Clark County is assigned to each hazard.  It is the ratio of population, property, 
commerce, infrastructure and services at risk relative to the entire County.  
  

• HIGH:  The total population, property, commerce, infrastructure and 
services of the county are uniformly exposed to the effects of a hazard of 
potentially great magnitude.  In a worse case scenario there could be a 
disaster of major to catastrophic proportions. 
 

• MODERATE:  The total population, property, commerce, infrastructure 
and services of the county are exposed to the effects of a hazard of 
moderate influence;  
 
or  
 
The total population, property, commerce, infrastructure, and services of 
the county are exposed to the effects of a hazard, but not all to the same 
degree;  
 
or 
 
An important segment of population, property, commerce, infrastructure, 
or service is exposed to the effects of a hazard.  In a worse case scenario 
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there could be a disaster of moderate to major, though not catastrophic 
proportions. 
 

• LOW:  A limited area or segment of population, property, commerce, 
infrastructure, or service is exposed to the effects of a hazard.  In a worse 
case scenario there could be a disaster of minor or moderate proportions. 

 
Risk Rating 
 
An adjective description (High, Moderate, or Low) of the overall threat posed by a 
hazard over the next 25 years.  It is a subjective estimate of the combination of 
probability of occurrence and vulnerability. 
 

• HIGH:  There is strong potential for a disaster of major proportions during 
the next 25 years;  

 
or 
 
History suggests the occurrence of multiple disasters of moderate 
proportions during the next 25 years.  The threat is significant enough to 
warrant major program effort to prepare for, respond to, recover from, and 
mitigate against this hazard.  This hazard should be a major focus of the 
emergency management training and exercise program. 
 

• MODERATE:  There is moderate potential for a disaster of less than 
major proportions during the next 25 years.  The threat is great enough to 
warrant modest effort to prepare for, respond to, recover from, and 
mitigate against hazard.  This hazard should be included in an emergency 
management training and exercise program. 

 
• LOW:  There is little potential for a disaster during the next 25 years.  The 

threat is such as to warrant no special effort to prepare for, respond to, 
recover from, or mitigate against this hazard.  This hazard need not be 
specifically addressed in the county’s emergency management training 
and exercise program except as generally dealt with during hazard 
awareness training. 
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TABLE N-1 
 

Hazard Identification and Vulnerability Assessment Summary City of Camas 
 

 
Hazard 

Classification 

 
 

Hazard 

 
 

Probability 

 
 

Vulnerability 

 
 

Risk 

Applies to City 
of Camas Water 

System 
Drinking 

Water Unique Bacteriological Contamination  MODERATE MODERATE MODERATE X 

Natural 
Disaster 

Drought HIGH MODERATE MODERATE X 
Earthquake HIGH HIGH HIGH X 
Flood HIGH MODERATE HIGH X 
Forest/Wildland Fire MODERATE MODERATE MODERATE X 
Landslide HIGH LOW MODERATE X 
Severe Local Storm HIGH HIGH HIGH X 
Tornado HIGH LOW LOW X 
Volcano LOW MODERATE LOW X 

Technological 
Hazards 

Airplane Crash MODERATE LOW MODERATE X 
Dam Failure LOW LOW LOW X 
Hazardous Materials HIGH MODERATE HIGH X 
Energy Emergency MODERATE MODERATE MODERATE X 
Transportation Accident MODERATE LOW MODERATE X 
Urban Fire MODERATE MODERATE MODERATE X 

Criminal 
Activity 

Terrorist Use of Chemical, 
Biological, Radiological, Nuclear 
Agents and Explosives 

LOW MODERATE MODERATE  
X 

Cyber Attack LOW MODERATE MODERATE X 
Vandalism LOW MODERATE MODERATE X 
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SYSTEM SPECIFIC INFORMATION 
 
Chapter 3 of this manual provides a complete description of the City’s water system 
facilities.    
 
Interties 
 
The City currently has an emergency intertie agreement with the City of Washougal to 
the east.  The City has two one-way PRV interties with Washougal, located on SE 
Shepherd Street and at the intersection of SE 3rd Street and Whitney Street.  These 
interties provide water from the City of Camas to the City of Washougal under low 
pressure conditions.  The City does not have any other intertie agreements at the present 
time. 
 
Telemetry and Control System 
 
The City’s telemetry system monitors levels in the storage facilities and the status of the 
booster pump stations and groundwater wells.  Installed in 1988 and upgraded in 2000, 
the system allows the City to record pump run times, filter plant metering information, 
and relays filter plant alarms to the office.  The system also has the capability of reading 
instantaneous flow from individual pumps; however, the City does not have the source 
and pump meters in place that will allow this operation.  The system allows the City to 
monitor and control the operation of these facilities from the office and over the Internet 
from home.  The chemical feed system for the Washougal wellfield and can be remotely 
monitored in its operations in the same manner as the wells and reservoirs. 
 
Supervisory Control and Data Acquisition (SCADA) System 
 
The City has a SCADA system with master control located at the City Operations Center.  
The system uses programmable control software, which can be controlled by a personal 
computer at the operations center or remotely by a modem connected to a remote 
computer.  The system monitors reservoir levels, well status, well flow rate, booster 
pump flow rate when metered, pump status, run time and alarm conditions.  Reservoir 
levels are recorded on circular charts on a continual basis.  The City also has the ability 
to monitor the drawdown level in the aquifer of Well No. 9.   
 
WATER SYSTEM ROLES AND RESPONSIBILITIES 
 
PUBLIC WORKS DIRECTOR 
 
The City water system is operated by the Public Works Department.  In the event of an 
emergency sufficient to activate the EOC, the City’s Public Works Director or designated 
representative will locate to the EOC at the Police Department.  The Public Works EOC 
representative is responsible for coordinating all public works functions with other 
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members of the EOC Operations Group.  The Public Works Director also serves as the 
Public Information Officer for all Public Works matters. 
 
OPERATIONS MANAGER 
 
The water system is one of several utilities within the Public Works Department that is 
managed by the Operations Manager, who reports directly to the Public Works Director.  
In the event of an emergency involving the water system, the Operations Manager will 
serve as the on-scene Incident Commander until properly relieved by an appropriate 
Police or Fire Department representative  The Operations Manager is responsible for all 
aspects of the water system during an emergency, including damage assessments, 
assessing customer impacts, coordinating with jurisdictional public health agencies and 
adjacent water utilities, keeping the public and media informed through the City’s Public 
Information Officer, and working with the Public Works Engineering Manager for design 
and construction services required for repair and recovery operations.   
 
OPERATIONS SUPERVISOR 
 
The water utility has a supervisory operator reporting to the Operations Manager, who is 
responsible for operating the water system during an emergency.  The Operations 
Supervisor assists the Operations Manager in damage assessments and coordinating 
repair and recovery operations. 
 
WATER QUALITY MONITOR 
 
Within the water division a water system operator is assigned responsibility for water 
quality monitoring.  The responsibilities for water quality monitoring for routine 
compliance sampling and testing are outlined in the Operations and Maintenance manual.  
Positive coliform events of the water system require the water quality monitoring 
operator to follow procedures as outlined in the water sampling and monitoring section 
within this plan.  Intentional contamination of the water system is covered in a separate 
incident specific plan at the end of this plan. 
 
WATER SYSTEM COMMUNICATION PROCEDURES 
 
The City Disaster Manual establishes communications procedures during an emergency.  
The City utilizes a 911 call service operated by CRESA, which provides dispatch 
services for fire police and emergency medical services. 
 
The City maintains emergency phone number lists for use by City personnel.  The list 
contains City staff home phone numbers, addresses and cell phone numbers.  The second 
list includes the numbers for emergency services, generator rentals, adjacent utilities, fuel 
suppliers, parts supplies, safety equipment, pumper trucks, and contractors.  The 
emergency phone numbers are updated frequently as phone numbers change. 
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The employee on-call will be the first person notified in the event of an emergency, 
disaster, or incident.  The responding party shall report to the command center for a 
briefing and further instructions.  The on-call employee shall be in charge of all Public 
Works functions until relieved by a higher ranking Public Works employee.   
 
At the command center, the on-call employee will receive a “Public Works Department 
Duty Checklist.”  A copy of this form is provided in the Appendix H.  The employee is to 
fill out the checklist.  The employee is to determine if it is within the employee’s 
capabilities to handle the incident requirements of the Public Works Department.  If the 
employee is unable to fill the needs of the incident, the employee shall notify the 
Water/Sewer Supervisor.  The Water/Sewer Supervisor shall notify the Public Works 
Operations Manager of the incident. 
 
The City of Camas Disaster Manual provides additional procedures for Public Works 
response.  A copy of this document can be found in the offices of the Public Works 
Director and the Public Works Operations Manager.  It is an orange manual and all 
Public Works employees should be familiar with the contents and procedures.   
 
In the event that public notification is required during a water system emergency, the 
Public Works Director provides information to the media for this purpose. 
 
Liaison with the Washington State Department of Health (DOH) is normally the 
responsibility of the Public Works Director.  An emergency contact list for DOH is 
presented in Table N-2. 
 

TABLE N-2 
 

Emergency Contact List for DOH  
 

 
Agency/Contact 

Contact Telephone 
Number 

 
Purpose 

DOH Hot Line 
DOH SWRO After Hours 

(877) 481-4901 
(360) 236-3030  After Hours Emergencies. 

DOH/Regional Engineer (360) 236-3033 Regulatory Assistance 
DOH/Coliform Program 

Manager - SWRO (360) 236-3044 Coliform Monitoring 

DOH Public Information 
Coordinator 

(360) 236-3162  
 

Media Affairs and Public 
Notification Assistance 

Security Manager (SWRO) (360) 236-3159 Questions Regarding Water 
System Security 
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The City has entered into a mutual aid agreement with the City of Vancouver and several 
other public works organizations.  The contact names and phone numbers for the 
responsible individuals for those purveyors are presented in Table N-3.   
 

TABLE N-3 
 

Mutual Aid Water Utility and Public Works Contacts 
 

 
Utility 

 
Contact Person 

Contact Number 
Phone FAX 

City of Vancouver Terry McClure (360) 735-8845 (360) 696-8002 

City of Washougal Trevor Evans (360) 835-2662 
(360) 835-8501 (360) 835-8808 

Clark County Peter Capel 
(360) 397-2446 
(360) 397-6118 

(360) 901-7469(1) 
(360) 397-6051 

Clark Public Utilities Doug Quinn (360) 992-8022 
(360) 992-3000(1) (360) 992-8027 

Washington State 
Department of 
Transportation 

Bob Kofstad 
(360) 905-2130 

(360) 921-9119(1) 
(360) 905-2075 

(1) After hours 
 
PERSONAL SAFETY 
 
EVACUATION PLANS 
 
The City’s Disaster Manual provides limited guidance for evacuation operations.  The 
Police Department has overall responsibility for evacuation operations.  Each City 
Department and Division is responsible for developing emergency evacuation plans for 
its department/division.   
 
The on-scene incident commander will normally direct evacuation operations.  The 
Incident Commander at the scene will initially be the senior City employee at the scene; 
the on-scene incident commander duties will eventually be assumed by a Police or Fire 
Department representative depending upon the nature of the emergency.   
 
The Occupational Safety and Health Administration (OSHA) provides guidance on 
developing evacuation plans for terrorist incidents: 
 

http://www.osha.gov/dep/evacmatrix/index.html 
 

Per the City’s Disaster Manual, the Fire Department will be responsible for incident 
command during a hazardous materials (HAZMAT) release as this duty requires specific 
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training and certification under federal regulations.  City and Regional Emergency Plans 
for terrorist incident response also require that HAZMAT protocols and procedures be 
followed for incidents involving the intentional release of chemical and biological agents. 
 
EVACUATION ROUTES AND EXITS  
 
Evacuation routes and exits for City facilities are to be posted at each facility.  In the 
event of an evacuation from an area that encompasses more than one facility, the City 
Police or Fire Department will identify additional evacuation routes as needed.  During 
an incident involving the release of hazardous materials, the Fire Department is 
responsible for identifying evacuation routes that mitigate hazards to evacuees.  In the 
absence of direction from the Fire Department, the general rule for evacuation during a 
hazardous materials release is to travel uphill and upwind of the release. 
 
ASSEMBLY AREAS AND ACCOUNTABILITY 
 
Assembly areas for evacuation from City facilities are posted along with evacuation 
routes and exits at City facilities.  In the event of an evacuation from an area that 
encompasses more than one facility, the City Police or Fire Department will identify 
additional assembly areas as needed.  The senior water division employee is responsible 
for ensuring that all personnel are accounted for at the assembly area after an evacuation 
has been conducted. 
 
SHELTER 
 
Sheltering is not addressed in the City’s Disaster Manual.  The City defers to CRESA for 
emergency sheltering operations.  The City is responsible for sheltering of City 
employees; this responsibility includes identifying City facilities that may be used for 
sheltering during a emergency. 
 
TRAINING AND INFORMATION 
 
All water utility employees are provided with the following training: 
 

• Blood borne pathogens 
• Cardiopulmonary resuscitation (CPR) 
• Defensive driving  
• Emergency first aid 
• Emergency response awareness (including FEMA ICS - IS195) 
• Equipment lock-out/tag-out procedures 
• Fall protection 
• Fire extinguishers/evacuation 
• Hazard communication 
• Hearing conservation and testing 
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• Protection from water borne pathogens 
 
When appropriate for their duties, water utility employees are provided training in: 
 

• Bucket truck 
• Confined space (aerial platform) 
• Forklift operation 
• Respiratory protection and fit testing 
• Trenching and shoring 

 
Water utility employees are issued protective equipment appropriate to their job 
responsibilities including hard hats, safety goggles, work gloves and safety boots.   
 
Recommended training:  The water quality monitor should be trained in hazardous 
materials awareness (reference:  29 CFR 1910.120).  This training is available from the 
City Fire Department. 
 
Emergency Equipment 
 
The water utility has a hoist, harness and gas detection equipment for confined space 
entry.  All employees are issued hard hats and reflective safety vests.  All trucks are 
equipped with emergency first aid kits. 
 
FIRST AID 
 
Water utility employees are trained in emergency first aid that includes the following:  
 

• How to determine the safe response to an emergency situation.  
• Recognizing and caring for life-threatening emergencies in adults, such as 

respiratory, choking, and cardiac problems.  
• Caring for injuries including severe cuts and burns, sprains and strains.  
• Caring for sudden illnesses such as poisonings, bites, and stings.  
• Recognizing and caring for heat- and cold-related emergencies.  
• Workplace emergency procedures, including notifications for medical 

emergencies. 
 
The Fire Department provides emergency medical services for trauma victims whose 
injuries exceed emergency first aid treatment. 
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IDENTIFICATION OF ALTERNATIVE WATER SOURCES 
 
INTERTIES 
 
The City has interties with the City of Washougal that would normally be used to supply 
water to the City of Washougal.  The City has no other interties and; therefore, must be 
self-sufficient in the event of a water shortage or water system failure. 
 
REDUNDANCY IN CITY WATER SYSTEM 
 
The City has several wells and a surface water source that provide some redundancy in 
the event certain elements of the water system fail.  For example, if the Washougal 
Wellfield is flooded, the surface water source may serve as a backup, with water 
conservation measures in place to offset the loss of the wellfield.   
 
Emergency Water Supplies 
 
Under the County’s CEMP, citizens are urged to keep a 72-hour supply of food and water 
in the event of an emergency.  The City will endeavor to supply potable water to support 
emergency operations within its capabilities.   
 
TRANSPORT OF POTABLE WATER DURING EMERGENCIES 
 
If the City obtains potable water by transporting from another source, DOH has issued 
guidelines for water system utilities that deliver potable water to the public during 
emergencies.  This guidance is found at the following website and are summarized 
below: 
 

http://www.doh.wa.gov/ehp/dw/Publications/Truck_Transport.htm 
 
General 
 

• DOH recommends that someone with water treatment expertise be 
responsible for the operation and management of trucked potable water.   

 
• The City should contact the regional office of the DOH Division of 

Drinking Water (DOH-DDW) or local health department to discuss 
current requirements and approve the proposed operation.  [see WAC 246-
290-415(2)(d) and 246-290-451(4)].  Southwest Regional Office – 
(360) 236-3030. 
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Truck Container 
 

• The truck container must be contaminant-free and capable of being 
maintained so that water contamination is prevented.   

 
• If a truck container has been previously used only for potable water and 

has been protected from possible contamination, it may be used without 
disinfection and testing for bacteria.   

 
• Truck containers that cannot pass the initial testing criteria after 

disinfection (i.e. absence of coliforms) shall not be used.   
 
• Trucks previously used for substances other than potable water will be 

evaluated on an individual basis. Consult with DOH before using trucks 
that may have previously carried toxic or other non-potable liquids.   

 
• All truck containers must be filled or emptied through an air gap or 

approved double-check valve assembly, in accordance with 
WAC 246-290-490.   

 
Initial Truck Disinfection 
 

• The tank and all hoses, pumps, and other equipment used in handling 
water should disinfected by filling with water containing at least 50 to 
60 parts per million (ppm) of chlorine and then held in the tank for at least 
24 hours.   
 

• One gallon of liquid bleach is required in every 1,000 gallons of water to 
produce 50 to 60 ppm.  Bleach should be 5.25 to 6 percent hypochorite 
with no additives.  Bleach should be added in proportion to the water as 
the tank is being filled, e.g., add approximately one-half gallon of bleach 
with each 500 gallons of water.   
 

• The chlorine solution must be flushed from the tank after 24 hours.   
 

• Once the tank is emptied, refill it with the water to be transported, and test 
for coliform bacteria.  If coliforms are present, repeat the process.  If the 
tank cannot be disinfected to eliminate coliforms, it must not be used. 
 

• Water to be transported by tank trucks should contain a free chlorine 
residual of about one part per million (1 ppm or 1 mg/L) at the beginning 
of the haul.     
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Source of Water  
 

• The source for emergency trucked water must come from an approved 
public water supply, unless otherwise approved by DOH.   
 

• Every precaution should be taken to ensure that the water remains potable 
once it is collected and transported.   

 
Receiving Tank  
 

• The water system’s receiving tanks must be inspected to assure that water 
quality issues will not occur during filling and later distribution to 
consumers.    
 

• Receiving tanks must be cleaned and disinfected using the procedures for 
truck containers (see “Initial Truck Disinfection” guidelines).   
 

• The receiving tanks must be kept secure and protected from contamination 
throughout the emergency response.   
 

• The customer's receiving tank must be filled through an air gap or an 
approved double-check valve assembly in accordance with 
WAC 246-290-490.   

 
Documentation and Record Keeping 
 

• The receiving water system is responsible for documenting and keeping 
proper records of the emergency trucked water operation.   
 

• Records should be retained for at least 6 months for review upon request 
by health agencies, haulers, or the supplying water system.   

 
REPLACEMENT OF EQUIPMENT AND CHEMICALS 
 
EQUIPMENT AND SUPPLIES 
 
A list of equipment suppliers that the City has access to for emergencies is provided in 
Appendix I.   
 
CHEMICALS 
 
Table N-4 lists chemicals used by the City in its water treatment processes.  Appendix J 
provides a list of chemical suppliers. 
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To assist the City in identifying chemicals with emergency planning implications, 
threshold quantities under EPCRA, the Comprehensive Environmental Response 
Compensation and Liability Act (CERCLA), and the Clean Air Act (CAA) are also 
shown in Table N-4, where applicable.   
 
The applicability of each regulation is briefly discussed below. 
 
Use and Storage – EPCRA governs reporting requirements for chemicals, either in use or 
in storage, that pose a significant environmental or health hazard.   
 
Liquid Spill – In the event of a spill where the quantity exceeds the CERCLA threshold, 
certain reporting requirements will be in effect. 
 
Risk of Air Release – Gaseous chemicals will require a risk management plan if they 
exceed threshold quantities. 
 
Explanatory notes following Table N-4 provide greater detail regarding reporting 
requirements.   
 
The City should coordinate all EPCRA, CERCLA and CAA planning and reporting 
requirements with CRESA.    
 
Hazardous substance releases should be reported to the Washington State Department of 
Ecology (Ecology) and responses coordinated with CRESA through the City Fire 
Department. 
 

CRESA Phone:  (360) 737-1911 
 
Ecology 24-Hour Spill Response Phone:  (360) 753-2353. 
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TABLE N-4 
 

Water Treatment Chemicals used by the City of Camas 
 

All reporting quantities noted in bold font n/a = not applicable. 
(1) The chemicals listed above were taken from an extensive inventory of chemicals provided in a document titled List of Lists, Consolidated List of Chemicals 

Subject to the Emergency Planning and Community Right-to-Know Act (EPCRA) and Section 112(r) of the Clean Air Act (consolidated list), EPA,550-B-01-
003, October 2001.  EPA put the list together to help chemical handling firms determine what reporting requirements apply under sections 302, 304, or 313 of 
EPCRA and if they are subject to the accident prevention regulations under CAA section 112(r).  The chemical names are those that are generally used in the 
regulatory programs developed under EPCRA, CERCLA, and CAA section 112(r) 

(2) Use Definitions:  Coagulant (CG); Corrosion Control (CO); Disinfection (DI); Fluoridation (F); pH Adjustment (pH). 
(3) The chemicals above are organized under the Chemical Abstracts Service (CAS) registry number and the EPCRA Section 313 category codes. 
(4) EPCRA Section 302 includes a list of Extremely Hazardous Substances (EHSs).  The presence of EHSs in quantities at or above the Threshold Planning 

Quantity (TPQ) require local emergency planning committees to develop emergency response plans and notify State emergency response committees.  
Facilities with a listed EHS are subject to the reporting requirements of EPCRA section 311.  The facility must provide a material safety data sheet or a list of 
covered chemicals to State and local emergency response committees and the local fire department.  The minimum TPQ for section 311 reporting is 
500 pounds or the TPQ, whichever is less.  EHS TPQ and RQ are represented in pounds. 

(5) Under EPCRA Section 304, releases of reportable quantities (RQ) of EHSs are subject to State and local reporting. 
(6) Under Section 304 of EPCRA, releases of hazardous substances listed in the Comprehensive Environmental Response, Compensation, and Liability Act of 

1980 (CERCLA) are to be reported to the National Response Center, as well as to the State and local emergency response committees.  The CERCLA RQ 
column shows the reportable quantities (in pounds) for chemicals that are CERCLA hazardous substances as listed in 40 CFR Part 302, Table 302.4.  Solid 
metals listed under CERCLA, with mean diameters greater than 100 micrometers, are not reported.  The CERCLA RQs listed above apply to smaller particles.   

(7) Under the column titled Section 313, the notation “313” means that the chemical is required to report under section 313 and 6607 of the Pollution Prevention 
Act.  An “X” indicates that this chemical may have a second name or that the same chemical may have the same CAS number listed under a different name.  
The lower case “c” indicates that a chemical must report under one or more of the EPCRA section 313 chemical categories even though it has no CAS number. 

(8) Under CAA section 112(r) EPA identified 77 toxic substances and 63 flammable substances, including their threshold quantities (TQs), which are subject to 
accident prevention provisions.  The requirements for risk management programs for accidental release prevention are found in 40 CFR Part 68.  CAA section 
112(r) lists several substances in solution that are covered only in concentrations above a specific level.  Most of these chemicals are listed above and include 
ammonia CAS #7664-41-7 (concentrations 20 percent or greater); hydrochloric acid CAS #7647-01-0 (concentrations 37 percent or greater); hydrogen 
fluoride/hydrofluoric acid CAS #7664-39-3 (concentrations 50 percent or greater); and nitric acid CAS #76997-37-2 (concentrations 80 percent or greater).  
CAA section 112(r) TQs are in pounds and apply to those quantities within a process and not at the facility as a whole.  

Name(1) Use(2) 

CAS/EPCRA  
Section 313 Category 

Codes(3) 

EPCRA 
Section 302 EHS 
TPQ(4) (pounds)

EPCRA 
Section 304 EHS 
RQ(5) (pounds) 

CERCLA 
RQ(6) 

(pounds) 

EPCRA 
Section 
313(7) 

CAA  
112(r) TQ(8) 

(pounds) 
Aluminum sulfate (alum) CG 10043-01-3 N/A N/A 5,000 N/A N/A 
Calcium hypochlorite DI 7778-54-3 N/A N/A 10 N/A N/A 
Hydrofluorosilicic acid F 7732-18-5 N/A N/A N/A N/A N/A 
Polymer  CG 12125-02-9 N/A N/A 5,000 N/A N/A 
Sodium fluoride (> 99%) F 7681-49-4 N/A N/A 1,000 N/A N/A 
Sodium hydroxide (20 – 30%) CO/pH 1310-73-2 N/A N/A 1,000 N/A N/A 
Sodium hypochlorite (5-12.5%) DI 7681-52-9 N/A N/A 100 N/A N/A 
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PROPERTY PROTECTION 
 
The City controls access to its water facilities using barriers and locks.  Reservoirs are 
fenced, with access controlled by locked gates.  Utility vaults are covered and locked.  
The City maintains strict control over its keys.  The Operations Manager has the master 
key to all locks.  Employees are issued keys only to those facilities they are required to 
access to perform their duties.  The City has also partnered with residential customers to 
be vigilant of the areas around its chlorination plant, filter plant, well and reservoir sites 
to alert the City if they notice any suspicious activity.  
 
WATER SAMPLING AND MONITORING 
 
Water sampling for routine compliance is described in Chapter 2 of this manual.   
 
Water sampling and monitoring for a coliform incident is described below under incident 
specific plans (bacteriological contamination).   
 
Water sampling and testing for a suspected intentional contamination incident is 
described below under incident specific plans. 
 
MAJOR WATER SUPPLY INTERRUPTIONS 
 
WATER MAIN BREAKS 
 
Depending on the location where the main break occurs, if susceptible populations are 
impacted, use contact list in Appendix B (Coliform Monitoring Plan) for notification.  
City will provide bottled water for lengthy outages.  Depending on circumstances, 
portable toilets may be supplied as well.  Trucked potable water may be provided.  If the 
City uses trucked potable water, the guidelines in DOH Publication #331-063 will be 
followed. 
 
The City maintains an inventory of piping and fittings to address most emergency repair 
requirements and has a list of vendor telephone numbers to obtain supplies when existing 
material stocks are inadequate for emergencies.  When repairs are too large for City 
crews to manage, the City will contact contractors from its small works roster. 
 
When water supply interruptions for a pressure zone are expected to be lengthy, the City 
will consider instituting measures to allow customers to come to a reservoir and obtain 
water directly from a reservoir.  Any water dispensed in this manner will be done under 
the supervision of a City employee.   
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BOOSTER STATIONS 
 
The City has developed detailed written procedures for operating the water system when 
booster stations are not in service and has figures showing locations of pumps, piping, 
meters, shut off valves and other key features of each facility, such as valve size/type, 
motor manufacturer/type/hp and pump capacity/type.  Copies of these procedures, 
technical details and figures are kept at each facility.   
 
A brief summary of the booster station emergency procedures follows. 
 
Butler Booster Station 
 
Auxiliary Power 
 
The Butler Booster Station does not have an auxiliary power system. 
 
HOA Setting 
 
Emergency operation of the booster station may require the pump to be operated in the 
HAND mode to compensate for distribution system problems in other areas of the system 
during a power outage.  
 
Backup Operations 
 
Angelo Booster Station serves as a backup for feeding the Lower Prune Hill (455) Zone 
if the Butler Booster Station is out of service.  The City has a standby pump for the 455 
Zone at the Angelo Booster Station in the event that a pump is out of service.  There is 
sufficient pumping capacity to the 455 Zone to operate with the largest pump out of 
service under normal system demands, including fire flow. 
 
Gregg Booster Station 
 
Auxiliary Power 
 
The New Gregg Booster Station has a diesel powered 300-kW generator with automatic 
transfer switch capable of operating the New Gregg Booster Station pumps during a 
power outage. 
 
HOA Setting 
 
Emergency operation of the booster station may require the pump to be operated in 
HAND mode to compensate for distribution system problems in other areas. 
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Backup Operations 
 
There is no back up in the event Gregg Booster Stations are out of service; however, 
there is sufficient pumping capacity at the Gregg Booster Stations to operate with the 
largest pump out of service under normal system demands, including fire flow. 
 
Angelo Booster Station 
 
Auxiliary Power 
 
The Angelo Booster Station is equipped with a 200-kW diesel generator with an 
automatic transfer switch.  This generator is capable of providing power to three of the 
pumps, the lighting, and the HVAC system.   
 
Backup Operations 
 
If Angelo Booster Station is out of service, Butler Booster Station and Forest Home 
Booster Station serve as back up to feed the upper zones (Lower Prune Hill, Lacamas, 
Upper Prune Hill) from the lower zone (Butler).  The City has a standby pump at the 
Angelo Booster Station in the event that a pump is out of service.  There is sufficient 
pumping capacity to the 455 Zone to operate with the largest pump out of service under 
normal system demands, including fire flow. 
 
Lower Prune Hill Reservoir Out of Service 
 
If the Lower Prune Hill Reservoir is out of service, one pump at the station will be placed 
into hand mode and operated with the reservoir isolated.  The pressure relief valve at the 
station will bleed excess pressure to the inlet piping.  This will allow the system to 
maintain a constant pressure in the zone.  During this operation, the pump and pressure 
need to be monitored every two hours. 
 
Forest Home Booster Station 
 
Auxiliary Power 
 
Auxiliary power is not available for the Forest Home Booster Station. 
 
HOA Settings 
 
During emergencies the booster station may need to be operated in the HAND mode to 
compensate for distribution system problems in other areas of the system. 
 



 

N-22 

Backup Operations 
 
If the Forest Home Booster Station is out of service, Butler Booster Station and Angelo 
Booster Station serve as back up to feed the upper zones (Lower Prune Hill, Lacamas, 
Upper Prune Hill) from the lower zone (Butler).  The City has a standby pump at the 
Angelo Booster Station in the event that a pump is out of service.  There is sufficient 
pumping capacity to the 455 Zone to operate with the largest pump out of service under 
normal system demands, including fire flow. 
 
Lacamas Booster Station 
 
Auxiliary Power 
 
The Lacamas Booster Station has an auxiliary generator with automatic transfer switch 
available to provide power.  This generator is a 60 kW natural gas generator and is 
capable of running the two 500-gpm pumps, the building lights and ventilation system.  
This generator is able to provide the Lacamas Booster Station with power as long as 
natural gas service is not interrupted.  If the generator fails during a power outage, water 
service can be maintained through the pressure reducing valve (PRV) stations that that 
connected to the system that feeds down from the Upper PruneHill Reservoir.  Well No. 
9 also serves the area supplied by Lacamas Booster Station, but since it does not have 
auxiliary power, it is more than likely unavailable during a power outage. 
 
Lacamas Reservoir Out of Service 
 
When the Lacamas Reservoir is out of service, pressure to the Lacamas (544) Zone can 
be maintained by operating one of the pumps in the Lacamas Booster Station.  The 
pressure relief valve will return excess pressure to the inlet piping while maintaining the 
downstream pressure.  Under this operating condition, the pump operation and pressure 
need to be checked every 2 hours.  The 544 Zone can also be served from Upper Prune 
Hill through PRV stations. 
 
Backup Operations 
 
When the Lacamas Booster Station is out of service Well No. 9 and the Lower Prune Hill 
Booster Station can be used to feed the Lacamas (544) Zone. 
 
Lower Prune Hill Booster Station 
 
Auxiliary Power 
 
This facility is equipped with a 300-kW diesel powered generator with an automatic 
transfer switch to operate the three pumps in the event of a power failure. 
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Temporary Pump 
 
During high seasonal demands a mobile skid mounted pump is rented by the City to 
supplement the LPH Booster Station.  This pump is installed via connections constructed 
for this purpose near the entrance to the pump station.  It is operated in a manual mode 
and has a capacity between 600 and 700 gpm.  This pump is not powered by the auxiliary 
power generator.  The City also has pumping capacity available at the Upper Prune Hill 
Booster Station to serve the Upper Prune Hill area for temporary losses of service at the 
Lower Prune Hill Booster Station, but this is limited and cannot provide supply for 
extended interruptions in service or extended periods of high demands. 
 
Upper Prune Hill Booster Station 
 
Auxiliary Power 
 
The Upper Prune Hill Booster Station is equipped with a manual transfer switch to allow 
the City to bring in a portable generator to supply power to the booster station.  The 
portable generator used by the City can operate two of the 20-hp pumps. 
 
RESERVOIR EMERGENCY PROCEDURES 
 
General 
 
The City has developed detailed written procedures for operating the water system when 
reservoirs are not in service.  These procedures are kept at each facility.  If a reservoir 
must be taken off line isolation valves are used to prevent water from being pumped into 
the reservoirs and the reservoirs are allowed to empty into the distribution system. 
 
A brief summary of the reservoir emergency procedures follows. 
 
Butler Reservoir 
 
Water service is maintained to the system during cleaning / draining / disinfection of the 
reservoir with the following procedures. 
 

• Connect 6-inch overflow piping to the 12-inch main in the Butler Yard. 
 

• Open the 6-inch overflow valve. 
 
• Open the 4-inch main connecting line valve between the 12-inch and 

14-inch mains until water comes out of the 6-inch overflow. 
 
• Close the two 12-inch valves in the reservoir valve pit to take the Butler 

Reservoir offline. 
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• Adjust the 4-inch connecting valve to maintain a small amount of water 

flow from the 6-inch overflow.  As long as water flows from the overflow, 
water service will be maintained to the 343 Zone. 

 
• Depending on the season and the demand, a well may need to be in 

operation to maintain system pressure in the 343 Zone. 
 
• The pressure reducers on NE 22nd Avenue and NE Everett Street regulate 

pressure and keep the 343 Zone served. 
 
Reverse the order to place the reservoir back online. 
 
Gregg Reservoir 
 
Water service can be maintained to the Gregg area by running a pump in the HAND 
position in the Gregg Booster Station.  The pressure relief/bypass valve at the Gregg 
Booster Station will maintain pressure in the service area and also keep it from over 
pressurizing the zone.  The Gregg Reservoir can be isolated after the pump in the Booster 
Station is placed into operation.  Close attention will be paid to the system pressure and 
the pump to provide uninterrupted service. 
 
Lacamas Reservoir 
 
The Lacamas Reservoir is supplied from the Upper Prune Hill Zone via PRVs, from the 
Lower Prune Hill Zone via the Lacamas Booster Station, or from Well No. 9.  As long as 
one of these facilities is in operation, the reservoir can be filled. 
 
Water service can be maintained to the Lacamas area (544 Zone) by running a pump in 
the HAND position in the Lacamas Booster Station or Well No. 9.  The pressure 
relief/bypass valve at the Lacamas Booster Station will maintain pressure in the service 
area and also keep it from over pressurizing the zone.  The Lacamas Reservoir can be 
isolated after the pump in the Booster Station is placed into operation.  Close attention 
must be paid to the system pressure and the pump to provide uninterrupted service. 
 
Lower Prune Hill (LPH) Reservoirs 
 
Emergency operation of the reservoir would be required if a problem were to occur with 
one of the reservoirs.  If a reservoir were to experience a physical or water quality 
problem, one reservoir could be taken out of service and the remaining one could be used 
to supply water until the problem is solved.  If the smaller of the two tanks was used 
alone, the start levels for the Butler, Forest Home, and the Angelo Booster will be raised 
to keep the reservoir full at all times. 
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Upper Prune Hill (UPH) Reservoirs  
 
UPH 2.4-MG Reservoir 
 
The 2.4-MG reservoir inlet has an altitude valve that closes to allow the UPH standpipe 
to fill when the reservoir is full (63-foot level). The UPH 2.4-MG reservoir outlet valve is 
normally opened, but is seismically controlled and will close in a seismic event.  The 
UPH booster pumps will also be turned off in a seismic event. 
 
If both the Lower Prune Hill and Upper Prune Hill Booster Stations are out of service and 
the Upper Prune Hill Standpipe level drops low enough, site valves can be opened to 
allow both the standpipe and the 2.4-MG Reservoir to float on the system.   
 
Two of the booster pumps (No. 2 and No. 3) are equipped with modified pump control 
valves that employ two valves that are adjusted to drain the UPH 2.4-MG reservoir.  
Detailed procedures for using these pump control valves are provided at the UPH booster 
station. 
 
UPH Standpipe 
 
The UPH standpipe inlet valve is a spring-activated altitude valve that is designed to shut 
off when the standpipe is full.  This valve is not controlled by the telemetry system.  
When the UPH standpipe altitude valve is closed, the UPH booster pumps operate based 
on the pump discharge pressure.  
 
If the Upper Prune Hill Standpipe is out of service, the UPH area can be supplied by the 
UPH Booster Station and the LPH Booster Station.  The LPH Booster Station operates 
based on reservoir level in the 2.4 MG UPH Reservoir.  If the LPH Booster Station flows 
exceed system demands, the 2.4 MG UPH Reservoir will fill.  If the 2.4 MG UPH 
Reservoir is full, the LPH Booster Station will shut off and the UPH Booster Station will 
be called in pressure mode and will supply the system.  If system demands exceed the 
supply of the LPH Booster Station while it is in operation, the UPH Booster Station will 
be called in pressure mode to provide additional supply.  Pressure mode for the UPH 
Booster Station is discussed below. 
 
At the Upper Prune Hill Pump Control Panel Screen, the operator selects this setting at 
the pump control panel, which is a six step operating sequence (numbered 0 to 5) that is 
based satisfying a minimum pressure of the pump discharge. The operator sets the 
pressure at 40 psi, which simulates a full standpipe. 
 

• Step 0 – no pumps on (40 psi is satisfied) 
• Step 1 – pump 1 on and runs till 40 psi is satisfied 
• Step 2 – pump 1 and 2 on if 40 psi is not satisfied after Step 1 
• Step 3 – pump 1 and 3 on if 40 psi is not satisfied after Step 2 
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• Step 4 – pump 1, 2 and 3 on if 40 psi is not satisfied after Step 3 
• Step 5 – all pumps on if 40 psi not satisfied after step 4 

 
There is a 15 second delay built in between each step. Pumps turn off sequentially in 
15 second intervals once 40 psi is satisfied. 
 
WELLS 
 
Detailed written operating instructions are maintained at each well.  These instructions 
cover normal operations as well as response to pump and power failure.  For wells with 
treatment facilities, written descriptions of shutdown and start up of treatment equipment 
is included with the written procedures.  A brief summary of emergency operations at 
each well is provided below. 
 
Well No. 5 
 
There is neither a generator nor an angle drive to operate Well No. 5 during a power 
outage.  Well No. 5 can be used to maintain pressure in the lower grid when the Butler 
Reservoir is out of service.  Under these conditions, Well No. 5 has to be run from the 
HAND position from the pump house or the Operation Center master telemetry unit. 
 
Well No. 6 
 
There is neither a generator nor an angle drive to operate Well No. 6 during a power 
outage.  Well No. 6 can be used to maintain pressure in the lower grid when the Butler 
Reservoir is out of service.  Well No. 6 has to be run from the HAND position from the 
pump house or the Operation Center master telemetry unit. 
 
Well No. 7 
 
There is not a generator or an angle drive to operate Well No. 7 during a power outage.  
Well No. 7 can be used to maintain pressure in the lower grid when the Butler Reservoir 
is out of service.  Well No. 7 has to be run from the HAND position from the well facility 
or the Operations Center master telemetry unit. 
 
Well No. 8 
 
During a power outage, Well No. 8 has an auxiliary engine and angle drive.  Well No. 8 
can be used to maintain pressure in the lower grid when the Butler Reservoir is out of 
service.  Well No. 8 has to be run from the HAND position from the pump house or the 
Operation Center master telemetry unit during a power outage.  The backup chlorination 
system is also run by the generator. 
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Well No. 9 
 
There is neither a generator nor angle drive to operate Well No. 9 during a power outage. 
 
Well No. 10 
 
There is neither a generator nor angle drive to operate Well No. 10 during a power 
outage. 
 
Well Nos. 11 and 12 
 
The Washougal Wellfield Facility has its own diesel powered auxiliary generator with an 
automatic transfer switch.  This generator is 350 kW and is designed to serve the 
Washougal Wellfield Treatment Facility during a power outage, to include the two well 
pumps, chemical feed pumps, controls for the well pumps and chemical feed system, 
HVAC system and lighting.  
 
Well No. 13 
 
The Well No. 13 Facility has its own diesel powered auxiliary generator with an 
automatic transfer switch and acoustical enclosure.  This generator is 250 kW and is 
designed to serve the Well 13 Facility during a power outage, to include the well pump, 
chemical feed pumps, controls for the well pump and chemical feed system, HVAC 
system and lighting.  
 
SURFACE WATER FILTRATION PLANT 
 
Detailed written operating instructions are maintained at the Surface Water Filtration 
Plant.  These instructions cover normal operations as well as start up and shut down 
procedures.  The plant is equipped with a 45 kW propane powered auxiliary generator in 
event of a power outage.   
 
INCIDENT SPECIFIC RESPONSE PLANS 
 
Per the hazard assessment summarized in Table N-1, the following incident specific 
response plans are outlined below: 
 

• Drinking Water Unique:  bacteriological contamination  
 
• Natural Disasters:  drought, earthquake, flood, landslide/mudflow/debris 

flow, severe snow storm, tsunami, volcano 
 
• Technological Hazards:  power failure, dam failure, hazardous materials, 

urban fire, transportation accident 
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• Criminal Acts:  Terrorism, cyber attack, vandalism 

 
BACTERIOLOGICAL CONTAMINATION 
 
WAC 246-290-320 establishes specific procedures for water utilities to follow should 
bacteriological contamination be detected in the water system.  These procedures are 
outlined in Figure N-1.  If the chlorine disinfection residual in the distribution system is 
lost, it may be necessary to batch chlorinate the reservoirs and flush distribution piping.   
 
For every 1.0 million gallons of storage, approximately 17 lbs. of 70 percent calcium 
hypochlorite (HTH) is necessary to provide a 1.0 mg/L chlorine residual.  As an 
alternative, 18 gallons of 5.25 percent sodium hypochlorite, available as household 
bleach in the supermarket, can be added to 1.0 million gallons to provide a dose of 
1.0 mg/L. 
 
In the event of a suspected intentional contamination with a microbial agent, the 
protocols for intentional contamination shall be followed in addition to the procedures 
outlined here.  Law enforcement authorities will need to be consulted prior to making 
public notifications as discussed further in the intentional contamination incident plan. 
 
Boil Water Notification 
 
Emergencies such as floods, earthquakes, and other disasters can result in damage to 
water system infrastructure, thereby warranting a boil water notice as a cautionary 
measure.  A suggested boil water notification form is presented at the end of this 
Appendix.  The City would issue the order through radio, television and newspapers 
serving the local area.  Prior to the issuance of a boil water notice, the City should 
consider the experience gained by other communities in the past.  A summary of 
pertinent information follows: 
 

• An initial press conference should be held following issuance of the boil 
water notice to advise the public of the situation.  All press releases will 
go the City’s Public Information Officer. 
 

• Consolidated press releases, announced on morning and evening 
television and radio news broadcasts, can also be used to keep the public 
informed. 
 

• A 24-hour telephone hotline will be established to respond to public and 
media inquiries regarding the notice.  The hotline should be staffed with 
knowledgeable representatives from the City and other governmental 
agencies.  In order to maintain the consistency of information released, 
hotline operators should be provided with standard question and answer 
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sheets and briefed as new information becomes available.  The hotline 
should remain available for 24 hours after the boil water notice has been 
rescinded to provide relevant information and reassurance for concerned 
customers.  All media inquiries shall be directed to the Public Information 
Officer. 
 

• Other State, County, and City agencies will be consulted prior to release 
of information to the public, including DOH and the Clark County Health 
Agency.  A consensus will be reached among the jurisdictional agencies 
regarding information to be released and actions to be taken.  It is 
important not to release conflicting information so as not to confuse the 
public. 
 

• Agencies and hot line phone operators should be aware of difficult 
questions that could be asked by the public or the press.  A few examples 
follow: 

 
1. What other utilities are affected? 

 
2. What should be done about coffee and ice machines that use water 

directly from the system? 
 

3. How did the system get contaminated and what is being done 
about it? 
 

• Protocol should be developed for rescinding the boil water notice.  One 
example includes two consecutive days of no detection of 
Cryptosporidium, Giardia, or coliform bacteria in the system. 
 

• Once the boil water notice is rescinded, a notice should be developed to 
inform the public regarding appropriate measures for use of the water 
supply including flushing of pipes and fixtures as required. 

 
A thorough investigation of the contamination source should be conducted and strategies 
developed to avoid similar future occurrences.  The public should be informed and given 
updates regarding investigation findings in order to restore confidence in the quality of 
water provided by the water system. 
 
DROUGHT 
 
The Clark County Hazard Identification and Vulnerability Analysis states that nearly all 
areas of the county are vulnerable to drought.   
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History suggests a high probability of occurrence in Clark County.  Although the entire 
population of the county is considered vulnerable to the effects of drought, severity has 
historically been low.  Actual drought conditions have been limited to a few days, even 
during extended dry periods.   
 
The hazard of a short-term drought will be addressed through water conservation 
measures outlined in the Water Conservation Chapter of the Water System Plan.  The 
City will need to coordinate with adjacent water users in developing an effective drought 
response.  This type of coordination will become essential with longer drought periods 
when more stringent water conservation measures may become necessary.  Additionally, 
extended droughts may also increase fire hazards, particularly in the heavily wooded 
areas of the City.   
 
EARTHQUAKE 
 
The County’s assessment indicates that of all potential disasters, the City is most 
vulnerable to a severe earthquake.  However, the ability of the City’s water system 
facilities to withstand a major earthquake has not been fully characterized.  
 
The Northridge earthquake, which struck on January 17, 1994, left the Metropolitan 
Water District of Southern California (MWDSC) facing a major disaster.  Fortunately, 
the MWDSC had established emergency planning procedures that proved to be essential 
to restoring water service to its customers.  Two essential components were an 
Emergency Response Center and pre-established reconnaissance patrols that were able to 
quickly conduct damage inspections.  The MWDSC had also stockpiled considerable 
repair parts and materials in order to be virtually self-sufficient in an emergency.  
Following the Northridge earthquake, however, the MWDSC found that most parts and 
equipment were readily available via overnight shipping from around the nation, 
indicating that stockpiling does not need to be wholly relied on for effecting repairs. 
 
The Pacific Northwest is a very seismically active area.  The Clark County HIVA states 
that potential earthquake sources in Clark County are not well characterized because of 
their infrequent occurrence compared to California.  Estimations of possible earthquake 
sources are limited to studies of many small earthquakes, investigations of known faults, 
and other geological surveys.   
 
CRESA indicates that earthquakes in Clark County are most likely to originate from 
three sources:  (1) the Mt. St. Helens seismic Zone; (2) the Portland/Vancouver Seismic 
Zone; and (3) the Cascadia Subduction Zone.  Descriptions of each of these seismic 
zones are summarized from the Clark County HIVA below. 
 

1. Mt. St. Helens Seismic Zone – This seismic zone is most commonly a 
source of several small earthquakes (<4 M).  The strongest earthquake 
associated with this zone was the Elk Lake earthquake of February 13, 
1981.  This was approximately 5.5 M magnitude earthquake.  While this 
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was just a moderate earthquake it was felt over an area of about 
104,000 km2 that ran as far north as Ferndale, Washington and as far 
South as Salem, Oregon.  Geologists suggest that the possibility exist for 
an earthquake as great as 6.5 M originating from this zone.  

 
2. Portland/Vancouver – The Portland metropolitan area is the most 

seismically active region in Oregon in historic times.  In the past 150 years 
there have been six earthquakes of magnitude 5 or greater.  The 
Washington side of the seismic area is the second most seismically active 
area in Washington (the Puget Sound area is the most seismically active 
area in the state).  The area between the Lacamas Creek Fault and the 
Portland Hills Fault borders this seismic region.  The existence of the 
Portland Hills fault was only recently confirmed by the digging of the 
light rail tunnel through the West Hills of Portland.  This discovery, 
matched with other geophysical studies suggest that earthquakes as large 
as 6 M or larger should occur in the Portland region every 300 to 
350 years and an event of M 6.5 or larger about every 800 to 900 years.  
Earthquakes in this area present what may be the worst-case scenario for 
Clark County because the epicenters may be quite close.  Geologists 
theorize there may be faults directly underneath the cities of Portland and 
Vancouver.  Recent studies suggest that the epicenter for the 5.5 M 
earthquake in November 5, 1962, was located underneath the City of 
Vancouver. 

 
3. Cascadia Subduction Zone – The Cascadia Subduction Zone lies about 

50 miles offshore, extending from near Vancouver Island to northern 
California.  The zone is where the oceanic Juan de Fuca plate dives 
beneath the continental North American plate.  These plates are 
converging at a rate of 1 to 1.5 inches per year. 

 
CRESA considers the entire county population, property, commerce, infrastructure and 
services as vulnerable to an earthquake.  The scope of damage will be a function of 
earthquake magnitude and level of preparedness.  Damage could range from minimal to 
extreme loss of life and destruction of property. 
 
Most injury, death, and property damage in an earthquake result from seismic impacts on 
structural and non-structural materials.  The vulnerability of certain areas partially 
depends on the types of structures in that area.  A wood frame residential structure that is 
adequately secured to the foundation is relatively safe.  An un-reinforced masonry 
building is at greatest risk from seismic impacts.  Most injuries in earthquakes result from 
non-structural materials such as light fixtures, equipment, and furniture, falling on people 
and causing injury.     
 
Another factor in earthquake vulnerability is soil type.  Water-saturated loose sand and 
silt lose their ability to support structures in an earthquake.  Areas in Clark County that 
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are near flood plains or areas with silt deposits are at the greatest risk during an 
earthquake.   
 
Within the limits of predictability, CRESA assigns a high probability of occurrence for a 
damaging earthquake during the next 25 years.  A large earthquake could have a 
catastrophic impact on Clark County suggesting high vulnerability.  Accordingly, a high-
risk rating is assigned.   
 
Figure N-2 shows a map of Clark County with zones of relative hazards for earthquakes.  
Based on evaluation of soil liquifaction, ground amplification, and earthquake induced 
landsliding hazards.  Zone A is area of greatest relative hazard.  Zone D is area of least 
relative hazard.  The City of Camas is primarily in Zone D. 

 
FIGURE N-2 

 
Relative Earthquake Hazard Map, Clark County, Washington 

Zone A 
Zone B 
Zone C 
Zone D 
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Earthquake response measures for the City’s water system are shown in Table N-5. 
 

TABLE N-5 
 

Earthquake Response City of Camas Water System 
 
Water System Component Potential Effects Recommended Actions 
Transmission and 
Distribution System 

Transmission and 
distribution system mains 
may be broken and the 
City’s ability to monitor 
and respond to these 
incidents may be limited. 

Isolate the major broken 
sections of piping 
throughout the system as 
they are located and repair 
as necessary and possible.  
Contact DOH. 

Storage Facilities Reservoirs may be leaking 
or structurally damaged 

Inspect each reservoir for 
structural damage or cracks 
and leaks.  Seal or drain 
these reservoirs as required.  
Contact DOH. 

Booster Stations Booster stations may be 
structurally damaged or 
mechanical damage to 
pumps and piping may have 
occurred. 

Check booster stations and 
shut down pumps as 
required.  If zones can be 
fed by alternate methods, 
implement those 
procedures.  Contact DOH. 

Wells Unable to supply additional 
water to system.  Well 
casings may be broken.  
Pumping capacity may be 
lost. 

Investigate situation.  
Determine which wells can 
be utilized.  Determine if 
surface water source still 
available.  Contact DOH. 

Treatment Facilities Damage may have occurred 
to the treatment building, 
piping, or filters at the filter 
plant.  May be unable to 
supply water from surface 
water source.    

Shut down the equipment at 
the treatment facility.  
Attempt to repair.  Check 
possibility of supplying 
City with groundwater 
sources. Contact DOH. 

 
FLOOD 
 
The Clark County HIVA states that floods are the most common disaster in Washington 
State and Clark County.  The County’s climate, topography, and geology are conducive 
to flooding.  Normal annual precipitation ranges from 38 inches on the western 
floodplains to over 114 inches in the mountainous northeastern part of the county. 
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History of Flooding in Clark County and Adjacent Areas 
 

• December 1933 – The largest flood of record on the Lewis River. 
 
• May 30, 1948 – Columbia River crested at 34.4 ft.  Flood stage at that 

time was 15 ft.  This is the flood that destroyed the City of Vanport.  
Vanport, with a population at the time of the disaster of 18,500, was the 
second largest City in Oregon.  The destruction of the town occurred when 
a 600-foot section of dike protecting the settlement from the rising 
Columbia River broke.  Unfortunately, few people evacuated Vanport 
prior to the dam rupture.  Evacuation was hampered by the fact that there 
were very few good evacuation routes.  Fifteen people died in the flood. 

 
• June 1956 – Columbia River flooded due to snowmelt runoff. 
 
• January 1972 – A combination of intense rainfall and snowmelt caused 

major East Fork of the Lewis River floods. 
 
• December 1977 – Heavy rainfall and snowmelt caused flooding on the 

East Fork of the Lewis River.  Salmon Creek had largest flood since gages 
were placed on Salmon Creek.  The Washougal River also received its 
largest flood since gages were placed in 1944.  This flood was an 
extremely rare event, greater than a 500-year flood. 

 
• February 8, 1996 – The Columbia River crested at 27.1 feet on 

February 9.  This flood produced some of the worst flooding seen in the 
County since 1948.  Approximately 1,500 people were evacuated, and 177 
homes were destroyed.  This flood occurred because of the confluence of 
several factors.  The winter of 1995/96 was extremely rainy.  Prior to the 
flooding period, the region experienced a cold snap with low elevation 
freezing, ice, and snow.  This was followed by a strong warming trend 
with heavy precipitation. 

 
In Clark County, the weather that produces the most serious flooding events are extensive 
wet conditions that follow a period of mid and high elevation ice and snow pack 
development.  Many rivers in Clark County historically flood every few years.  These 
include the East Fork of the Lewis River, Washougal River, Salmon Creek, and the 
Columbia River.  Flooding on these rivers usually occurs between October and February.  
Long periods of heavy rainfall and mild temperatures coupled with snowmelt contribute 
to flooding.  
 
There are three types of flood threats: 
 

• Riverine 
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• Tidal 
• Flash and Surface 

 
The greatest threat of flooding in the City will be flash and surface flooding due to 
inundation of stormwater collection and conveyance systems.  This may impact the water 
system operation through a number of mechanisms, including: 
 

• Restricting access to water system facilities due to flooded streets 
• Flooded valve and meter vaults 
• Flooded City facilities 
• Increasing groundwater levels that threaten contamination of leaking 

underground water lines 
 
Actions the City will consider depending on the extent of flooding and the risks that 
might be mitigated include: 
 
Pre-Flood 
 

• Sandbagging around City facilities, such as the Public Works Operations 
Center 

• Securing large pieces of equipment and materials that could be carried off 
by floodwaters 

• Raising electronic equipment and computers off the floor 
• Moving valuable records to locations expected to remain dry 

 
Post-Flood 
 

• Checking coliform levels in the water system for contamination (see 
incident specific plan for bacteriological contamination) 

• Inspecting meters and PRV stations to ensure proper operation 
• Cleaning debris from around reservoirs 

 
Figure N-3 includes a flood map of the City of Camas.  As the flood map indicates areas 
susceptible to flooding include the Washougal Wellfield (Well Nos. 5, 6, 7, 8, 10 and 12 
as well as the new chemical feed building). 
  
Historically, flooding occurs along one or more of the County’s waterways every few 
years, suggesting a high probability of occurrence.  Because of the relative land area and 
population affected, the County is exposed to moderate vulnerability.  Although the 
vulnerability is moderate, the frequency of flooding, the potential for simultaneous 
flooding events, plus the historical record of recurrent flooding and cumulative costs, all 
suggest the assignment of a high risk rating. 
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Table N-6 lists flood response measures specific to the City’s water system. 
 

TABLE N-6 
 

Flood Response City of Camas Water System 
 
Water System Component Potential Effects Recommended Actions 
Transmission and 
Distribution System 

Transmission and 
distribution mains could be 
affected by landslides or 
high water levels.  City staff 
transportation for 
monitoring the system and 
making repairs may be 
limited. 

Monitor possible areas of 
concern for waterline 
conditions.  Monitor 
waterline bridge crossings 
for possible damage.  
Prepare to valve off any 
washed out or damaged 
waterlines.  Contact DOH. 

Storage Facilities Minimum 
physical/structural impact 
due to locations.  Flooding 
could cause elevated 
coliform levels in water 
system. 

Monitor coliform levels. 
Contact DOH to advise of 
acute of non-acute coliform 
violations. 

Booster Stations Minimal operational 
impact. 

None. 

Wells Facilities could be 
overwhelmed by flood 
waters. 

Prepare to disconnect any 
well affected by flood 
waters.  Contact DOH. 

Treatment Facilities Heavy rainfall or snow melt 
may overwhelm the 
capacity of the water 
treatment facility. 
Flooding in the vicinity of 
the plant is a risk. 

Allow the water to bypass 
the filtration plant by 
closing intake facilities.  
Use wells as source of 
water for City.  Contact 
DOH. 

 
LANDSLIDE/MUDFLOW/DEBRIS FLOW 
 
The term landslide includes a wide range of ground movement, such as rock falls, deep 
failure of slopes, and shallow debris flows.  Landslides commonly occur on water-
saturated slopes when the base of the slope can no longer support the weight of the soil 
above it, thus their frequency increases during or after periods of heavy rain and flooding.  
Though commonly associated with heavy rain and flooding conditions, landslides may 
also be associated with earthquakes (the 1994 Northridge Earthquake caused an 
estimated 11,000 landslides) and volcanic activity. 
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CRESA indicates that Clark County experienced the greatest number of landslides from 
1996 to 1997.  One of the largest landslides in the area occurred just outside of Clark 
County, two miles north of Woodland on February 8 and 9 when 32,000 yd3 of earth fell 
across all lanes of I-5 and the adjacent railroad tracks, disrupting traffic until February 
19.  In the same flooding period there were also several landslides that disrupted railroad 
operations in the area adjacent to Vancouver Lake.  The following year, which was 
marked by heavy rains but no significant flooding, there were several landslides.  Clark 
County has several areas where landslides have taken place and several areas that are 
susceptible to landslides.  The hills north of La Center and the slopes north of Camas and 
Washougal are particularly susceptible.   
 
Slides in Clark County generally range in size from thin masses of soil of a few yards 
wide to deep-seated bedrock slides more than six miles across.  Travel rate may range in 
velocity from a few inches per month to many feet per second, depending largely on 
slope, material, and water content.  The recognition of ancient dormant slide masses is 
important as they can be reactivated by earthquakes or unusually wet winters.  Also, 
because they consist of broken materials and disrupted ground water, they are more 
susceptible to construction-triggered sliding than adjacent undisturbed material. 
 
CRESA states that typical effects of landslides include damage or destruction of portions 
of roads and railroads, sewer lines, pipelines, and water lines, electrical and 
communications distribution lines, and destroyed homes and public buildings, but the 
most significant effect of landslides is the disruption of transportation and the destruction 
of private and public property.  
 
The Clark County HIVA indicates the County has a history of landslides and their 
numbers are increasing, suggesting a high probability of occurrence.  Landslides tend to 
occur in isolated, sparsely developed areas threatening individual structures and remote 
sections of the transportation, energy and communications infrastructure suggesting low 
vulnerability.  Because of the high probability of occurrence and the trend to more 
frequent landslides, a moderate risk rating is assigned. 
 
The risk to the water system is considered low because of the lack of steep slopes in the 
Camas area.  Flooding and Earthquakes will increase the risk of landslides.  Refer to 
Tables 5-5 and 5-6 for response measures that may be appropriate for landslides induced 
by those event categories. 
 
SEVERE SNOWSTORM 
 
The most significant anticipated impact of a severe snowstorm is limiting access to the 
City’s facilities.  City personnel may not be able to access water mains, reservoirs or 
valves for maintenance and/or manual operation of system components.  During a severe 
snowstorm the City will rely on the telemetry system for information on the major system 
components.  Additional hazards to be considered with severe winter storms include: 
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• Freezing in City Reservoirs – Mitigated by ensuring continuous turnover. 
• Water service line breaks – Mitigated by asking customers to be vigilant 

for flooding around homes and businesses. 
• Roof Collapse on City buildings and reservoirs – Mitigated by observing 

snow levels and having City crews remove when snow load may be 
exceeded. 

 
Table N-7 lists water system response measures associated with winter storms. 
 

TABLE N-7 
 

Severe Snowstorm Response City of Camas Water System 
 

Water System Component Potential Effects Recommended Actions 
Transmission and 
Distribution System 

City staff transportation for 
monitoring system and making 
repairs will be limited. 

Contact City street department 
to expedite plowing of critical 
water system component 
access.  Maintain chains and 
other snow gear for 
maintenance equipment on 
hand.  Be able to provide 
accurate locations of valving 
for maintenance purposes. 

Storage Facilities Snow may prevent access. Clear snow from access roads.  
Three 4 x 4 vehicles are 
available for water department 
use to access critical sites. 

Booster Stations Snow may prevent access. Clear snow from access roads.  
Three 4 x 4 vehicles are 
available for water department 
use to access critical sites. 

Wells Snow may prevent access. Clear snow from access roads.  
Three 4 x 4 vehicles are 
available for water department 
use to access critical sites. 

Treatment Facilities Snow may prevent access. Clear snow from access roads.  
Three 4 x 4 vehicles are 
available for water department 
use to access critical sites. 

 
TORNADO 
 
Tornadoes are characterized by funnel clouds of varying sizes that generate winds as fast 
as 500 miles per hour.  They can affect an area of 1/4 to 3/4 of a mile and seldom more 
than 16 miles long.  Tornadoes normally descend from the large cumulonimbus clouds 
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that characterize severe thunderstorms.  They form when a strong crosswind (sheer) 
intersects with strong warm updrafts in these clouds causing a slowly spinning vortex to 
form within a cloud.  Eventually, this vortex may develop intensity and then descend to 
form a funnel cloud.  When this funnel cloud touches the ground or gets close enough to 
the ground to affect the surface it becomes a tornado.  Tornadoes can come from lines of 
cumulonimbus clouds or from a single storm cloud.  Tornado hazards are measured using 
the Fujita Scale ranging from F0 to F6.   
 
A history of tornadoes in Clark County follows: 
 

• October 1951 – Battle Ground (F0 on the Fujita Scale).  8-miles long and 
25-yards wide, which uprooted trees and destroyed a two-story barn. 
 

• August 26, 1953 – Ridgefield (F0 on the Fujita Scale).  Lasted 3 minutes 
and severely damaged a farm. 
 

• April 5, 1972 – Vancouver (F3 on the Fujita Scale).  This was the most 
disaster to occur in Clark County and the most serious tornado in 
Washington State.  Six people died and 300 were injured when a tornado 
cut a swath of destruction through East Vancouver.  The tornado’s path 
was 9-miles long, from the Columbia River, just east of Andresen Road up 
to Fourth Plain Blvd.  Peter S. Ogden Elementary, a shopping center, and 
a bowling alley were severely damaged. 
 

• December 1974 – Camas (F0 on the Fujita Scale).  Windows were broken 
and walls collapsed but there was no serious damage. 
 

• October 1984 – Woodland (F1 on the Fujita Scale).  A funnel cloud 
touched down several times, snapping and overturning trees, and ripping 
up fence lines.  A barn roof was torn off, corrals flattened and a pump 
house lifted and exploded. 
 

• June 29, 1989 – La Center (F1 on the Fujita Scale).  Uprooted several 
trees and tossed one car off the road causing minor injuries to the driver. 

 
• May 31, 1997 – Vancouver (F0 on the Fujita Scale).  Caused $10,000 in 

property damage. 
 

• September 15, 1997 – Yacolt (F0 on the Fujita Scale).  No reported 
damage. 

 
• May 11, 2000 – Battleground (F0 on the Fujita Scale).  Caused $10,000 in 

property damage. 
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• May 27, 2004 – La Center (F0 on the Fujita Scale).  No reported damage. 
 

• September 2004 – Ridgefield (F0 on the Fujita Scale).  No reported 
damage. 

 
• January 10, 2008 – Vancouver, (F1 on the Fujita Scale).  Damage reports 

showed widespread downed power lines, malfunctioning traffic lights, and 
roofing that had been ripped off.  Although the majority of damage was 
light in nature, in at least one case a home was completely demolished.  At 
least 2,500 homes and businesses had lost power because of the storm.  
Property damage estimated to total $525,000. 

 
Table N-8 provides definitions of tornado hazards. 

 
TABLE N-8 

 
Tornado Hazard Scale 

 
F-Scale 
Number 

Intensity 
Phase 

Wind 
Speed 

 
Type of Damage Done 

F0 Gale 
Tornado 

40-72 mph Some damage to chimneys; breaks branches off trees; 
pushes over shallow-rooted trees; damages sign boards. 

F1 Moderate 
Tornado 

73-112 mph The lower limit is the beginning of hurricane wind speed; 
peels surface off roofs; mobile homes pushed off 
foundations or overturned; moving autos pushed off the 
roads; attached garages may be destroyed. 

F2 Significant 
Tornado 

113-157 mph Considerable damage.  Roofs torn off frame houses; 
mobile homes demolished; boxcars pushed over; large 
trees snapped or uprooted; light object missiles generated. 

F3 Severe 
Tornado 

158-206 mph Roof and some walls torn off well constructed houses; 
trains overturned; most trees in forest uprooted. 

 
Tornadoes are not normal occurrence in the Northwest as they require a confluence of 
warm surface temperatures and warm fronts coming from the south with cold fronts 
coming from the north.  Northwest climates do not normally generate the temperature 
variations conducive to tornado formation.  Washington is ranked 43 in the US for total 
number of tornadoes.  Nonetheless, CRESA states that the tornado threat should be taken 
very seriously.  The conditions conducive to tornado formation may develop in 
Southwest Washington and it is common for funnel clouds to be reported in this region.  
During severe thunderstorms it is possible for tornadoes to occur.  
 
With the exception of the April 1972 disaster, tornadoes in Washington and Oregon tend 
to be light or moderate, with winds ranging from 40 to 112 mph.  There are a notable 
minority of tornadoes that cause significant to severe damage with winds going as high as 
200 mph.  The peak season for tornadoes is April through July.  However, in Washington 
tornadoes may occur in the late summer months and, in a few rare cases, may occur in the 
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winter months.  While tornadoes are sometimes formed in association with large Pacific 
storms, most of them are caused by intense local thunderstorms.  Tornadoes almost 
exclusively occur in the late afternoon and early evening.    
 
It is possible for a tornado to occur anywhere in the lower elevations of Clark County.  
Normally, Pacific Northwest tornadoes are moderate but it is possible for serious 
tornadoes to develop, causing death and serious injury as well as property damage.   
 
Water systems most vulnerable to tornadoes will be reservoirs, booster stations and 
treatment facilities.  Reservoirs are not designed to withstand the high winds possible 
with tornadoes and buildings that house well pumps, booster pumps and treatment 
facilities may be damaged or destroyed by a severe tornado. 
 
VOLCANO 
 
According to the Clark County HIVA, the most likely scenarios for volcanic eruptions 
that will impact the County are as follows: 
 

• Ashfall and tephra (the ash, rock and boulder-sized debris from an 
exploding volcano) from Mt. St. Helens. 

 
• Ashfall and the generation of lahars (volcanic mud/debris flows) from the 

Sandy River in Oregon due to volcanic activity at Mt. Hood. 
 
The most severe impacts in Southwest Washington from another major eruption from Mt. 
St. Helens eruption would be in Cowlitz County.  In this event, Clark County emergency 
managers and responders may support Cowlitz County agencies and the Forest Service in 
assisting in evacuation, perimeter control, search and rescue and other operations.  
Drawing from these resources may leave the City of Camas potentially vulnerable to an 
inability to respond should emergencies arise that require local response assets. 
 
The vulnerability to damage from lahars is greatest in southern Clark County, due to 
potential impacts from lahars in the Sandy River.  Since the Sandy River empties into the 
Columbia across from Camas, lahar deposits could influence the flow of the Columbia 
River and possibly affect low lying areas of Camas near the Columbia.  However, the 
potential exists for ashfall from volcanic activity to impact the entire county by creating a 
respiratory hazard and potentially adding weight to the roofs of City facilities (including 
the water reservoirs) that will increase significantly if it becomes wet.  Wet ash also 
creates a slipping hazard and will create traffic problems and make water system 
maintenance hazardous. 
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URBAN FIRE 
 
In the 2001 Water System Plan, a hydraulic analysis was conducted in several areas 
throughout the system to determine if the water system had adequate capacity to provide 
fire flow.  Deficiencies were noted in the following areas: 
 

• PRV Systems – Lacking pressure-sustaining features to prevent fire flows 
in lower pressure zones from causing unacceptable service pressures in 
upper pressure zones. 

 
• NW 3rd Avenue – Fire flow limitations. 
 
• Sierra Lane – Fire flow limitations. 
 
• NW Ostenson Canyon Road – Fire flow limitations. 

 
The modeling of the water system is generally based on single event structural fires.  In 
addition to the areas with fire flow deficiencies noted above, multiple structural fires 
occurring simultaneously in the same pressure zone could conceivably overwhelm the 
water system’s capacity.  If mutual aid agreements are invoked, the City would need to 
consider the potential for a water shortage in a coordinated fire response. 
 
However, in the event of a fire City personnel monitor reservoir levels and system 
performance with the telemetry system, which allows the Fire Department to understand 
the limitations of water supplies available for fire suppression and to operate accordingly. 
 
Other issues to consider with fires include: 
 

• Creating a vacuum on waterlines due to high fire demand; this may create 
a cross-contamination hazard. 
 

• Water quality complaints from customers due to high pipe velocities 
scouring inner pipe surfaces. 

 
Table N-9 lists water system response measures for urban fires. 
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TABLE N-9 
 

Urban Fire Response City of Camas Water System 
 

Water System Component Potential Effects Recommended Actions 
Transmission and 
Distribution System 

Low pressure may result in 
the extremities of the 
system depending on the 
extent of the fire incident. 

Monitor system and adjust 
pumps if applicable. 

Storage Facilities Draw down will occur in 
the reservoirs with 
increased demand. 

Monitor reservoir levels. 

Booster Stations Additional pumps called on. Monitor pump station to 
ensure proper operation. 

Treatment Facilities Fire in watershed could 
cause increased sediment in 
the surface water source.  
Turbidity levels may exceed 
acceptable levels. 

Use groundwater sources 
until surface water sources 
available.  Provide silt 
fences along areas that have 
lost vegetation due to fire.   
Contact DOH. 

 
POWER FAILURE 
 
Various types of severe weather can cause loss of electrical power.  In order to alleviate 
the effects of a power outage, the City has installed auxiliary generators at the 
Chlorination Plant, the Filter Plant, Butler/Gregg Booster Stations, Angelo Booster 
Station, Lacamas Booster Station and the Lower Prune Hill Pump Station.  Well Nos. 8, 
11 and 12 also have an auxiliary power source to allow the wells to operate during an 
electrical outage.  The Washougal Wellfield Treatment Facility  obtains auxiliary power 
from the generator for Wells 11 and 12. 
 
Table N-10 presents the potential effects of a lengthy power failure on the water system 
components.  
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TABLE N-10 
 

Power Failure Response City of Camas Water System 
 
Water System Component Potential Effects Recommended Actions 
Transmission and 
Distribution System 

No effect None. 

Storage Facilities Telemetry system may be 
inoperable. 

Manually check reservoir 
levels.  Some reservoirs can 
provide water to lower 
areas. 

Booster Stations Booster stations inoperable 
without auxiliary power. 

Operate booster station with 
auxiliary power. 

Wells Unable to supply additional 
water to system. 

Well Nos. 8, 11 and 12 
Auxiliary Power 

Treatment Facilities  Auxiliary generator. 
 
DAM FAILURE 
 
Dam failures are the release of impounded water due to structural deficiencies, which can 
affect lives and property downstream.  Dam failures are caused by flooding, earthquakes, 
lack of maintenance and repair, misoperation, poor construction, vandalism, or terrorism. 
 
According to the Clark County HIVA, several dam failures have occurred in Washington 
State over the last 40 years, some of which been catastrophic, but none have occurred in 
or has impacted Clark County. 
 
There are 36 dams in Clark County.  These dams are used for hydroelectric power 
generation, irrigation, and recreation.  Table N-11 shows dams that could potentially 
impact the City of Camas. 
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TABLE N-11 
 

Clark County Dams Upstream of the City of Camas 
 

 
 

Name of Dam 

 
Year
Built

 
 

Type

 
Nearest City 
Downstream 

 
Distance in 

Miles 

 
 

River 

Downstream 
Hazard 

Category 
Clark Reservoir Dam 1948 RE Camas 4 Robinson Creek 3 
Lacamas and Round Lakes, Lower 
Dam 

1936 BU Camas 1 Lacamas Creek 2 

Lacamas and Round Lakes, Upper 
Dam 

1936 BU Camas 1 Lacamas Creek 2 

Price Reservoir Dam 1950 RE Camas 3 Tributary -
Lacamas Creek 

3 

Dam Type:  BU – Buttressed Dam, RE – Reinforced Earth Dam. 
Hazard Category:   
1 = High;  2 = Significant;  3 = Low 
(reference:  Washington State Department of Ecology Dam Safety Guidelines, July 1992, revised Sept 2004) 
2 = 1 to 6 lives at risk, appreciable economic loss, limited or short term water quality degradation 
3 = No lives at risk, minimal economic losses, no significant water quality impacts 

 
Washington State uses a Downstream Hazard Classification system for dams, which 
assigns a Low, Significant or High rating for populations at risk of economic loss and 
environmental damage should the dam fail.  In Clark County, most dams are rated low, 
three are significant and three high.  (The three potential high hazard dams are the 
Merwin Dam on the Lewis River, Erickson on Rock Creek and Tsugawa Brothers 
Reservoir Dam on Mason Creek.)  The three potential significant hazard dams are the 
Elmer Dam on Mason Creek and the Lacamas and Round Lakes, upper and lower dams 
on Lacamas Creek; these latter two dams pose a downstream hazard to the City of 
Camas.   
 
In addition to the dams located in Clark County, the county can also be affected by dam 
failures of dams on the Columbia River upstream from Clark County.  CRESA considers 
these dams to be well maintained, operated with 24-hour staffing and inspected on a 
regular basis. 
 
CRESA states that Washington experiences a dam failure on a frequency of 
approximately once every two years.  The majorities of failures were in whole or part the 
result of a failure to perform adequate maintenance and monitoring of the facilities.  Dam 
failure can have many effects such as loss of life, damage to structures, roads, utilities, 
and crops.  Economic losses can also result from a lowered tax base and lack of power 
profits. 
 
History suggests a low probability of occurrence.  The failure of a high hazard dam 
would threaten a small segment of the County suggesting low vulnerability.  Because 
there has not been a major dam failure in Clark County, and the three high hazard dams 
are well maintained and operated providing no reason to suspect a compromise in 
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structural integrity baring a natural disaster or terrorist action, a low risk rating is 
assigned.   
 
For response measures in the event of a dam failure, refer to Table N-7 (flood response). 
 
TRANSPORTATION ACCIDENT (AIRPLANE CRASH) 
 
Although there have been no major airplane crashes in Clark County, the scope of the 
impact of such an event and the potential complexities of the response require the City to 
consider how such an incident could impact the water system operation. 
 
The City of Vancouver is across the river from Portland International Airport.  The 
airspace over the Columbia River and Vancouver is heavily used by all types of aircraft 
flying into Pearson Airpark, Portland Air National Guard Base and Portland International 
Airport.  Most airplane accidents occur during arrival and departure so the City of 
Vancouver is at a greater risk than any other area in the County.  Considering the flight 
paths of aircraft into and out of Portland International Airport, Vancouver has the 
potential for a major airplane crash with mass casualties, hazardous materials incidents, 
and fires.  Accordingly, response assets from the City of Camas may be drawn to a crash 
site and leave the City potentially vulnerable if another emergency arises that requires 
those assets.  Additionally, an airplane crash could cause major transportation routes to 
be closed for significant periods of time, resulting in significant delays for contractors, 
equipment and chemical suppliers to access the City of Camas. 
 
TRANSPORTATION ACCIDENT (HIGHWAY OR RAIL) 
 
City water lines cross a number of well-trafficked thoroughfares through the City, 
including SR 14 and the railroad that runs parallel to SR14.  It is conceivable that a major 
accident on one of these thoroughfares would damage a water line.  The Public Works 
component of the response to a transportation incident includes the following: 
 

• Coordinate damage assessments, emergency road clearing and road repair 
activities 
 

• Provide contracts for repair and recover work, including damaged utilities 
 

• Provide maps for transportation route planning  
 
The water utility will need to be assessed rapidly in the event of a major transportation 
incident to determine if water lines have either been damaged or are at risk of being 
damaged due to the incident.  It may become necessary to isolate damaged or at-risk 
water lines until the incident has been cleared and emergency repairs have been made to 
allow recovery efforts to proceed. 
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HAZARDOUS MATERIALS (HAZMAT) INCIDENT 
 
According to the Clark County HIVA, as of 1998, Clark County had approximately 77 
entities, at 117 facility locations, which filed an Emergency and Hazardous Chemical 
Inventory Form (known as a Tier Two Form) with Washington State Department of 
Ecology.  Of these 117 facilities about 58 of them use chemicals on the Environmental 
Protection Agencies list of Extremely Hazardous Substances.   
 
The City may obtain Clark County Tier Two Hazardous Chemical Inventories from 
CRESA: 
 

Phone: (360) 737-1911 Email:  cresa@clark.wa.gov 
 
Statistics show that nearly half of all hazardous materials incidents occur during transit.  
Large quantities of HAZMAT are transported through and in the close vicinity of the 
City via the interstate highway and by rail.  In the event of a HAZMAT spill, the Fire 
Department will be the City’s lead department for incident response within the City 
limits.  A large spill will trigger the need for mutual response under the Regional 
HAZMAT response agreement. 
 
The City of Camas Fire Department has no HAZMAT response capability.  A HAZMAT 
response capability permits offensive operations necessary to perform the following 
operations: 
 

• Preliminary hazard characterization  
 

• Safely enter the hazardous area 
 

• Mitigate the effects of the release prior to recovery operations  
 

• Exit the hazard area employing a deliberate and thorough decontamination 
process    

 
The above capabilities can only be provided by HAZMAT teams that are equipped and 
trained to Occupational Safety and Health Agency regulations (29 CFR 1910.120) and 
National Fire Protection Association competency levels (NFPA 471 and 472).  The City 
of Vancouver and the Georgia Pacific Mill have such response capabilities.  The City 
Fire Department will coordinate all HAZMAT support with this units working with 
CRESA under the regional HAZMAT response plan.  Telephone numbers for the City of 
Vancouver and Georgia Pacific HAZMAT teams leaders are as follows: 
 

City of Vancouver (360) 619-4165  
Georgia Pacific (360) 834-8465 

 



 

N-48 

The Public Works and Fire Departments will communicate during a HAZMAT spill to 
determine if the incident poses a hazard to water system personnel and facilities.  It may 
become necessary to isolate water lines that are at risk of contamination due to a 
HAZMAT spill in order to prevent contamination of the water system. 
 
INTENTIONAL CONTAMINATION 
 
This type of incident could accompany a terrorist incident involving chemical, biological 
or radiological agents as well as vandalism.  It is treated as a unique class of incident due 
to the complexities of the response from an operational, public health, law enforcement 
and physical recovery standpoint. 
 
The EPA recommended protocols for managing a suspected intentional contamination 
incident are summarized in Figure N-4.  The EPA protocol has seven phases with three 
response decision points: 
 

Phase Response Decision 

1. Threat Warning  

2. Initial Threat Evaluation Decide if threat is possible     
                                           yes         

3. Immediate Response Actions                  

4. Site Characterization/Sampling  Decide if threat is credible 
                                           yes 

5. Public Health Response                           

6. Sample Analysis  Decide if incident is confirmed 
                                                 yes 

7. Remediation and Recovery                      
 
In no case should the utility pursue these actions unilaterally.  Jurisdictional law 
enforcement agencies and public health agencies must be involved in each phase of the 
process.  There are legal and practical requirements for this involvement, including rules 
of evidence for criminal investigations, balancing the need to protect law-enforcement 
sensitive information with public-right-to-know provisions in the Safe Drinking Water 
Act, obtaining specialized technical advice for sampling procedures and protecting the 
safety and health of water system personnel when taking water samples to test for 
suspected contamination.   
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Terrorism is a Federal crime and will require the involvement of federal law enforcement 
(Federal Bureau of Investigation). 
 

FIGURE N-4 
 

Protocol for Managing an Intentional Contamination Incident 
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Reference:  Planning for and Responding to Drinking Water Contamination Threats and Incidents 
Response Protocol Toolbox, USEPA, December 12, 2003. 
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Additionally, it is always recommended that the water utility consult with the HAZMAT 
team leader during the characterization and sampling process since, depending on the 
exposure hazard, it may become necessary for HAZMAT technician trained personnel to 
perform the site assessment and collect samples wearing OSHA compliant personal 
protective equipment.   
 
Threat Warning 
 
This is any unusual occurrence, observation, or discovery that indicates a potential 
contamination incident and initiates actions to address this concern.  Such a warning 
would typically come in the form of an apparent security breach in the water system.  
Evidence of a security breach could come in the form of a telephone call threatening 
contamination or stating that intentional contamination has occurred; statements by 
witnesses who have seen water facilities being tampered with or broken into; physical 
evidence at a water facility indicating water facilities have been intentionally damaged or 
tampered with; and reports of increased illnesses from local hospitals or the Clark County 
Health Department. 
 
Initial Threat Evaluation 
 
This is the part of the threat management process in which all available and relevant 
information about the threat is evaluated to determine if the threat is possible.  This is an 
iterative process in which the threat evaluation is revised as additional information 
becomes available.  The conclusions from the threat evaluation are considered when 
making response decisions.   
 
Immediate Response Actions 
 
These are actions taken in response to a possible contamination threat in an attempt to 
minimize the potential for exposure to the potentially contaminated water.  Immediate 
operational response actions will generally have a negligible impact on consumers.  
These actions will include estimating the potential area(s) within the water system that 
may have been subject to contamination and isolating these areas from the system to 
contain the contamination.  This process must be performed quickly and generally will 
not allow modeling tools to be used unless the scenarios have been developed and 
modeled prior to the suspected contamination event. 
 
Immediate Characterization and Sampling 
 
This is the process of collecting information from an investigation site in order to support 
the evaluation of a drinking water contamination threat.  Site characterization activities 
include the site investigation, field safety screening, rapid field testing of the water, and 
sample collection. 
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Field Safety Screening 
 
Screening performed to detect any environmental hazards (i.e., in the air and on surfaces) 
that might pose a threat to the site characterization team.  Monitoring for radioactivity as 
the team approaches the site is an example of field safety screening.   

 
Rapid Field Testing 
 
Analysis of water during site characterization using rapid field water testing technology 
in an attempt to tentatively identify contaminants or unusual water quality. 

 
Public Health Response 
 
This encompasses all actions taken to mitigate consequences resulting from threats or 
incidents involving biological, chemical, or radiological contaminants.  These actions 
include public notification, using an alternative water supply, boil water notices and 
chemical sterilization. 
 
Sample Analysis 
 
This step involves laboratory analysis that is undertaken to confirm the presence/absence 
of contamination such that specific decisions can be made by law enforcement and public 
health officials and allow the water utility to proceed with definitive response and 
recovery actions.  It is important to keep in mind that not all labs can definitively confirm 
a potential contamination agent.  Figure N-5 shows the types of laboratories and their 
general capabilities. 
 

FIGURE N-5 
 

Types of Laboratories by Contaminant Class 
 
 
 
 
 
 
 
 
 

Reference:  Planning for and Responding to Drinking Water Contamination Threats and Incidents 
Response Protocol Toolbox, Module 4: Analytical Guide, USEPA, December 12, 2003 
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Definitions for terms used in Figure N-5 are provided below.  The EPA Environmental 
Laboratory Compendium provides a national listing of laboratories and their capabilities.  
The City may sign up for this list by going to the EPA’s water security website: 
 

http://cfpub.epa.gov/safewater/watersecurity/index.cfm 
 

Environmental Chemistry Laboratory 
 
This is any laboratory, either commercial or government-operated that is able to perform 
analysis of water samples for compliance with the Safe Drinking Water, Clean Water 
Acts, or other applicable environmental regulation, as well as other chemical parameters 
that are important to system operation and overall water quality.  These laboratories have 
the instrumentation necessary to implement methods for chemical analysis of a water 
sample.   
 
Environmental chemistry laboratories perform water analyses to support regulatory 
compliance and they are familiar with the need to treat samples with precautions 
necessary for legal defensibility.  Analysis for regulatory compliance purposes, however, 
may proceed differently than analysis of emergency samples in response to a 
contamination threat, which has the dual role of both providing an emergency response to 
protect public health and also providing legally defensible evidence to support a criminal 
investigation.  Additionally, no commercial environmental chemistry laboratories can 
analyze chemical warfare agents (e.g., nerve, mustard and blood/choking agents); this 
latter type of analysis can only be performed by a small number of government-operated 
laboratories in the United States whose access is restricted to law enforcement and 
military agencies. 
 
Environmental Microbiological Labs 
 
These labs include those of EPA, state environmental agencies, and the commercial 
sector, that typically perform analyses for waterborne pathogens.  Most of these 
laboratories have the equipment and staff necessary to analyze for indicators of fecal 
contamination such as fecal and total coliforms and E. coli.  Culture techniques are 
available for many of the more common waterborne pathogens such as Vibrio cholerae, 
Salmonella enteriditis, Typhi, and Shigella spp.; however, analyses for these pathogens 
are not routinely performed in most environmental microbiological laboratories.  While 
some environmental microbiological laboratories have expanded capabilities to analyze 
for parasites such as Cryptosporidium and Giardia or to perform molecular assays for 
some organisms, these capabilities are not widespread. 
 
Only laboratories registered for the analysis of select agents are legally permitted to 
analyze for those agents, and currently most registered labs reside in the LRN.  Thus, 
even if environmental microbiological laboratories develop additional capabilities for 
pathogen analysis, they could not perform such analyses without registering for select 
agents. 
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Laboratory Response Network (LRN) 
 
This is a network of laboratories developed by the Centers for Disease Control (CDC), 
Association of Public Health Laboratories (APHL), and the Federal Bureau of 
Investigation (FBI) for the express purpose of dealing with bioterrorism threats, including 
pathogens and some biotoxins. 
 
Radiological Labs 
 
These laboratories specialize in the analysis and handling of radiological materials.  For 
radionuclides, analytical confirmation may be viewed differently than most chemicals 
because radionuclide analysis can take the form of screens for gross alpha, beta, or 
gamma radiation, and/or it can take the form of analysis for the specific radionuclides 
themselves, such as strontium-90.  Thus, analytical confirmation may involve the process 
of confirming quantity of gross radiation or identifying the radionuclide.  The type of 
analysis that is performed will be based on the analytical goals.  For example, 
radionuclides in drinking water regulation are often characterized by their gross alpha 
and gross beta emissions.   
 
For the purpose of emergency analysis of water contaminants, a tiered approach is 
suggested, with screening for gross radiation in the field or upon receipt by the laboratory 
followed by identification of the radionuclide, which may be important for a more 
complete understanding of risks to public health as well as potential criminal actions 
against perpetrators. 
 
Specialty Labs 
 
These are laboratories that are capable of analyzing samples for chemical, biological and 
radiological agents that cannot be analyzed by commercial laboratories.  These labs 
require special safety certifications for operation and their access is controlled by law 
enforcement agencies and the military. 
 
Remediation and Recovery 
 
The remediation process involves:  system characterization; selection of remedy options; 
provision of an alternate drinking water supply during remediation; and monitoring to 
demonstrate that the system has been remediated.  This process will follow a process 
similar to the US EPA’s Superfund program’s approach to hazardous waste site cleanup 
to include risk assessment, system characterization, feasibility study, analysis of 
alternatives, remedy selection, remedial design, remedial action, and post-remedial 
monitoring and operations. 
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EXPLOSIVES INCIDENT 
 
A bomb threat will be handled by the City Police Department.  If the call is received at 
the CRESA 911 call center, the call center staff is trained regarding information to be 
obtained and questioning techniques.  If the call is received by a City employee they will 
follow procedures as shown in Appendix L. 
 
In the event of an attack on the water system with explosive devices, the response will, 
like a contamination incident, be complex and multidisciplinary (police, fire, public 
works, emergency medical services (EMS), public information, etc.).  Important issues to 
be considered in the response include: 
 

• Assignment of the Incident Commander (will depend on the 
situation/risks) – the incident commander is responsible for overall 
command and control at the incident scene and the health and safety of all 
response personnel. 
 

• Presence of casualties and proper procedures for casualty extraction and 
emergency medical treatment at the incident site. 
 

• The risk of fire/explosion presented by flammable materials in the vicinity 
of the explosion. 
 

• Threat of a secondary device (a device that is placed at the scene to kill or 
injure emergency responders after their arrival). 
 

• Physical hazards associated with collapsed structures. 
 

• Evidence preservation requirements. 
 

• Respiratory, ocular and skin hazards associated with vapors and fine 
particulate matter generated by the explosion and subsequent fires and 
what personal protective equipment (PPE) levels are appropriate for the 
hazards – note that “escape” respirators (e.g., Quickmask 2000), are not 
designed for prolonged exposures necessary for intentional entry into a 
hazardous area, they are designed solely to allow movement away from 
the incident site to a safer location.  Additionally, as of late 2004, no 
escape masks have received federal certification (the approval agency is 
NIOSH – National Institute of Occupational Safety and Health) for an 
independently recognized and tested level of performance. 
 

• The need to maintain communication between all response units 
(especially police, fire, public works and EMS) to ensure different 
response units all have the same hazard assessment and understand which 
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response units are being allowed at the incident site, their locations and 
basic tasks; this becomes even more critical as mutual aid from other 
agencies and jurisdictions arrive at the site. 
 

• The need to isolate damaged elements of the water system to make 
emergency repairs and minimize impact to undamaged elements of the 
water system. 
 

• The need to maintain a single spokesperson for the City to release 
information to the public and the news media. 

 
CYBER ATTACK 
 
The City maintains an IT network separate from the water system SCADA network.  The 
network is used for intracity business and is password protected.  Firewall protection is 
used and no outside access for third parties is allowed. 
 
If a cyber attack is successful, the response will require the IT-System Administrator to 
assess the extent of impact and develop a plan to restore damaged or compromised files 
and attempt to recover lost files.   
 
If the SCADA system is compromised it will become necessary to monitor the water 
facilities by periodic and direct visual contact until the system is restored to normal 
operations.   
 
DOCUMENTATION PROCEDURES 
 
During an emergency, precise documentation of actions taken and materials used will 
greatly increase the efficiency with which the City handles the situation.  Detailed 
recording and reporting of events, such as shut downs, valve isolations, sampling events 
and reservoir operations, enables repairs to be made quickly keeping down time to a 
minimum.  The detailed reports are invaluable in making certain that the system is 
quickly and efficiently returned to pre-emergency operating status.  To aid employees, an 
Operating and Damage Report form is included in Appendix M. 
 
The Federal Emergency Management Agency (FEMA) requires proper documentation of 
damage for the City to file claims in the event the City is covered by a Presidential 
Disaster Declaration.  Photographic evidence of “before” and “after” an event as well as 
equipment purchase records will strengthen any justification for compensation from the 
Federal government.   
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The FEMA disaster assistance website for public agencies can be consulted for further 
information: 
 

http://www.disasterassistance.gov/daip_en.portal 
 
 
 



MAJOR WATER SUPPLY INTERRUPTIONS 
 

WATER MAIN BREAKS 
 
Depending on the location where the main break occurs, if susceptible populations are 
impacted, use contact list in Appendix B (Coliform Monitoring Plan) for notification.  
City will provide bottled water for lengthy outages.  Depending on circumstances, 
portable toilets may be supplied as well.  Trucked potable water may be provided.  If the 
City uses trucked potable water, the guidelines in DOH Publication #331-063 will be 
followed. 
 
The City maintains an inventory of piping and fittings to address most emergency repair 
requirements and has a list of vendor telephone numbers to obtain supplies when existing 
material stocks are inadequate for emergencies.  When repairs are too large for City 
crews to manage, the City will contact contractors from its small works roster. 
 
When water supply interruptions for a pressure zone are expected to be lengthy, the City 
will consider instituting measures to allow customers to come to a reservoir and obtain 
water directly from a reservoir.  Any water dispensed in this manner will be done under 
the supervision of a City employee.   
 
BOOSTER STATIONS 
 
The City has developed detailed written procedures for operating the water system when 
booster stations are not in service and has figures showing locations of pumps, piping, 
meters, shut off valves and other key features of each facility, such as valve size/type, 
motor manufacturer/type/hp and pump capacity/type.  Copies of these procedures, 
technical details and figures are kept at each facility.   
 
A brief summary of the booster station emergency procedures follows. 
 
Butler Booster Station 
 
Auxiliary Power 
The Butler Booster Station does not have an auxiliary power system. 
 
HOA Setting 
Emergency operation of the booster station may require the pump to be operated in the 
HAND mode to compensate for distribution system problems in other areas of the system 
during a power outage.  
 
Backup Operations 
Angelo Booster Station serves as a back up for feeding the Lower Prune Hill (455) Zone 
if the Butler Booster Station is out of service.  The City has a standby pump for the 455 
Zone at the Angelo Booster Station in the event that a pump is out of service.  There is 



sufficient pumping capacity to the 455 Zone to operate with the largest pump out of 
service under normal system demands, including fire flow. 
 
Gregg Booster Station 
 
Auxiliary Power 
The New Gregg Booster Station has a diesel powered 300-kW generator with automatic 
transfer switch capable of operating the New Gregg Booster Station pumps during a 
power outage. 
 
HOA Setting 
Emergency operation of the booster station may require the pump to be operated in 
HAND mode to compensate for distribution system problems in other areas. 
 
Backup Operations 
There is no back up in the event Gregg Booster Stations are out of service, however, there 
is sufficient pumping capacity at the Gregg Booster Stations to operate with the largest 
pump out of service under normal system demands, including fire flow. 
 
Angelo Booster Station 
 
Auxiliary Power 
The Angelo Booster Station is equipped with a 200-kW diesel generator with an 
automatic transfer switch. This generator is capable of providing power to three of the 
pumps, the lighting, and the HVAC system.   
 
Backup Operations 
If Angelo Booster Station is out of service, Butler Booster Station and Forest Home 
Booster Station serve as back up to feed the upper zones (Lower Prune Hill, Lacamas, 
Upper Prune Hill) from the lower zone (Butler).  The City has a standby pump at the 
Angelo Booster Station in the event that a pump is out of service.  There is sufficient 
pumping capacity to the 455 Zone to operate with the largest pump out of service under 
normal system demands, including fire flow. 
 
Lower Prune Hill Reservoir Out of Service 
If the Lower Prune Hill Reservoir is out of service, one pump at the station will be placed 
into hand mode and operated with the reservoir isolated. The pressure relief valve at the 
station will bleed excess pressure to the inlet piping. This will allow the system to 
maintain a constant pressure in the zone. During this operation, the pump and pressure 
need to be monitored every two hours. 
 
Forest Home Booster Station 
 
Auxiliary Power 
Auxiliary power is not available for the Forest Home Booster Station. 
 



HOA Settings 
During emergencies the booster station may need to be operated in the HAND mode to 
compensate for distribution system problems in other areas of the system. 
 
Backup Operations 
If the Forest Home Booster Station is out of service, Butler Booster Station and Angelo 
Booster Station serve as back up to feed the upper zones (Lower Prune Hill, Lacamas, 
Upper Prune Hill) from the lower zone (Butler).  The City has a standby pump at the 
Angelo Booster Station in the event that a pump is out of service.  There is sufficient 
pumping capacity to the 455 Zone to operate with the largest pump out of service under 
normal system demands, including fire flow. 
 
Lacamas Booster Station 
 
Auxiliary Power 
The Lacamas Booster Station has an auxiliary generator with automatic transfer switch 
available to provide power. This generator is a 60 kW natural gas generator and is 
capable of running the two 500-gpm pumps, the building lights and ventilation system. 
This generator is able to provide the Lacamas Booster Station with power as long as 
natural gas service is not interrupted. If the generator fails during a power outage, water 
service can be maintained through the pressure reducing valve (PRV) stations that that 
connected to the system that feeds down from the Upper PruneHill Reservoir.  Well No. 
9 also serves the area supplied by Lacamas Booster Station, but since it does not have 
auxiliary power, it is more than likely unavailable during a power outage. 
 
Lacamas Reservoir Out of Service 
When the Lacamas Reservoir is out of service, pressure to the Lacamas (544) Zone can 
be maintained by operating one of the pumps in the Lacamas Booster Station. The 
pressure relief valve will return excess pressure to the inlet piping while maintaining the 
downstream pressure. Under this operating condition, the pump operation and pressure 
need to be checked every 2 hours.  The 544 Zone can also be served from Upper Prune 
Hill through PRV stations. 
 
Backup Operations 
When the Lacamas Booster Station is out of service Well No. 9 and the Lower Prune Hill 
Booster Station can be used to feed the Lacamas (544) Zone. 
 
Lower Prune Hill Booster Station 
 
Auxiliary Power 
This facility is equipped with a 300-kW diesel powered generator with an automatic 
transfer switch to operate the three pumps in the event of a power failure. 
 
Temporary Pump 
During high seasonal demands a mobile skid mounted pump is rented by the City to 
supplement the LPH Booster Station. This pump is installed via connections constructed 



for this purpose near the entrance to the pump station. It is operated in a manual mode 
and has a capacity between 600 and 700 gpm. This pump is not powered by the auxiliary 
power generator.  The City also has pumping capacity available at the Upper Prune Hill 
Booster Station to serve the Upper Prune Hill area for temporary losses of service at the 
Lower Prune Hill Booster Station, but this is limited and cannot provide supply for 
extended interruptions in service or extended periods of high demands. 
 
Upper Prune Hill Booster Station 
 
Auxiliary Power 
The Upper Prune Hill Booster Station is equipped with a manual transfer switch to allow 
the City to bring in a portable generator to supply power to the booster station. The 
portable generator used by the City can operate two of the 20-hp pumps. 
 
RESERVOIR EMERGENCY PROCEDURES 
 
General 
 
The City has developed detailed written procedures for operating the water system when 
reservoirs are not in service.  These procedures are kept at each facility.  If a reservoir 
must be taken off line isolation valves are used to prevent water from being pumped into 
the reservoirs and the reservoirs are allowed to empty into the distribution system. 
 
A brief summary of the reservoir emergency procedures follows. 
 
Butler Reservoir 
 
Water service is maintained to the system during cleaning / draining / disinfection of the 
reservoir with the following procedures. 
 

• Connect 6-inch overflow piping to the 12-inch main in the Butler Yard. 
• Open the 6-inch overflow valve. 
• Open the 4-inch main connecting line valve between the 12-inch and 14-inch 

mains until water comes out of the 6-inch overflow. 
• Close the two 12-inch valves in the reservoir valve pit to take the Butler Reservoir 

offline. 
• Adjust the 4-inch connecting valve to maintain a small amount of water flow from 

the 6-inch overflow. As long as water flows from the overflow, water service will 
be maintained to the 343 Zone. 

• Depending on the season and the demand, a well may need to be in operation to 
maintain system pressure in the 343 Zone. 

• The pressure reducers on NE 22nd Avenue and NE Everett Street regulate pressure 
and keep the 343 Zone served. 

 
Reverse the order to place the reservoir back online. 
 



Gregg Reservoir 
 
Water service can be maintained to the Gregg area by running a pump in the HAND 
position in the Gregg Booster Station. The pressure relief/bypass valve at the Gregg 
Booster Station will maintain pressure in the service area and also keep it from over 
pressurizing the zone. The Gregg Reservoir can be isolated after the pump in the Booster 
Station is placed into operation. Close attention will be paid to the system pressure and 
the pump to provide uninterrupted service. 
 
Lacamas Reservoir 
 
The Lacamas Reservoir is supplied from the Upper Prune Hill Zone via PRVs, from the 
Lower Prune Hill Zone via the Lacamas Booster Station, or from Well No. 9.  As long as 
one of these facilities is in operation, the reservoir can be filled. 
 
Water service can be maintained to the Lacamas area (544 Zone) by running a pump in 
the HAND position in the Lacamas Booster Station or Well No. 9. The pressure relief/by-
pass valve at the Lacamas Booster Station will maintain pressure in the service area and 
also keep it from over pressurizing the zone. The Lacamas Reservoir can be isolated after 
the pump in the Booster Station is placed into operation. Close attention must be paid to 
the system pressure and the pump to provide uninterrupted service. 
 
Lower Prune Hill (LPH) Reservoirs 
 
Emergency operation of the reservoir would be required if a problem were to occur with 
one of the reservoirs. If a reservoir were to experience a physical or water 
quality problem, one reservoir could be taken out of service and the remaining one 
could be used to supply water until the problem is solved. If the smaller of the two tanks 
was used alone, the start levels for the Butler, Forest Home, and the Angelo Booster will 
be raised to keep the reservoir full at all times. 
 
Upper Prune Hill (UPH) Reservoirs  
 
UPH 2.4-MG Reservoir 
The 2.4-MG reservoir inlet has an altitude valve that closes to allow the UPH standpipe 
to fill when the reservoir is full (63 foot level). The UPH 2.4-MG reservoir outlet valve is 
normally opened, but is seismically controlled and will close in a seismic event.  The 
UPH booster pumps will also be turned off in a seismic event. 
 
If both the Lower Prune Hill and Upper Prune Hill Booster Stations are out of service and 
the Upper Prune Hill Standpipe level drops low enough, site valves can be opened to 
allow both the standpipe and the 2.4-MG Reservoir to float on the system.   
 
Two of the booster pumps (No. 2 and No. 3) are equipped with modified pump control 
valves that employ two valves that are adjusted to drain the UPH 2.4-MG reservoir.  



Detailed procedures for using these pump control valves are provided at the UPH booster 
station. 
 
UPH Standpipe 
The UPH standpipe inlet valve is a spring-activated altitude valve that is designed to shut 
off when the standpipe is full. This valve is not controlled by the telemetry system. When 
the UPH standpipe altitude valve is closed, the UPH booster pumps operate based on the 
pump discharge pressure.  
 
If the Upper Prune Hill Standpipe is out of service, the UPH area can be supplied by the 
UPH Booster Station and the LPH Booster Station.  The LPH Booster Station operates 
based on reservoir level in the 2.4 MG UPH Reservoir.  If the LPH Booster Station flows 
exceed system demands, the 2.4 MG UPH Reservoir will fill.  If the 2.4 MG UPH 
Reservoir is full, the LPH Booster Station will shut off and the UPH Booster Station will 
be called in pressure mode and will supply the system.  If system demands exceed the 
supply of the LPH Booster Station while it is in operation, the UPH Booster Station will 
be called in pressure mode to provide additional supply.  Pressure mode for the UPH 
Booster Station is discussed below. 
 
At the Upper Prune Hill Pump Control Panel Screen, the operator selects this setting at 
the pump control panel, which is a six step operating sequence (numbered 0 to 5) that is 
based satisfying a minimum pressure of the pump discharge. The operator sets the 
pressure at 40 psi, which simulates a full standpipe. 
 

• Step 0 – no pumps on (40 psi is satisfied) 
• Step 1 – pump 1 on and runs till 40 psi is satisfied 
• Step 2 – pump 1 and 2 on if 40 psi is not satisfied after Step 1 
• Step 3 – pump 1 and 3 on if 40 psi is not satisfied after Step 2 
• Step 4 – pump 1, 2 and 3 on if 40 psi is not satisfied after Step 3 
• Step 5 – all pumps on if 40 psi not satisfied after step 4 

 
There is a 15 second delay built in between each step. Pumps turn off sequentially in 
15 second intervals once 40 psi is satisfied. 
 
WELLS 
 
Detailed written operating instructions are maintained at each well.  These instructions 
cover normal operations as well as response to pump and power failure.  For wells with 
treatment facilities, written descriptions of shutdown and start up of treatment equipment 
is included with the written procedures.  A brief summary of emergency operations at 
each well is provided below. 
 
Well No. 5 
 
There is neither a generator nor an angle drive to operate Well No. 5 during a power 
outage. Well No. 5 can be used to maintain pressure in the lower grid when the Butler 



Reservoir is out of service. Under these conditions, Well No. 5 has to be run from the 
HAND position from the pump house or the Operation Center master telemetry unit. 
 
 
Well No. 6 
 
There is neither a generator nor an angle drive to operate Well No. 6 during a power 
outage. Well No. 6 can be used to maintain pressure in the lower grid when the Butler 
Reservoir is out of service. Well No. 6 has to be run from the HAND position from the 
pump house or the Operation Center master telemetry unit. 
 
Well No. 7 
 
There is not a generator or an angle drive to operate Well No. 7 during a power outage. 
Well No. 7 can be used to maintain pressure in the lower grid when the Butler Reservoir 
is out of service. Well No. 7 has to be run from the HAND position from the well facility 
or the Operations Center master telemetry unit. 
 
Well No. 8 
 
During a power outage, Well No. 8 has an auxiliary engine and angle drive. Well No. 8 
can be used to maintain pressure in the lower grid when the Butler Reservoir is out of 
service. Well No. 8 has to be run from the HAND position from the pump house or the 
Operation Center master telemetry unit during a power outage. The backup chlorination 
system is also run by the generator. 
 
Well No. 9 
 
There is neither a generator nor angle drive to operate Well No. 9 during a power outage. 
 
Well No 10 
 
There is neither a generator nor angle drive to operate Well No. 10 during a power 
outage. 
 
Well No. 11 & 12 
 
The Washougal Wellfield Facility has its own diesel powered auxiliary generator with an 
automatic transfer switch. This generator is 350 kW and is designed to serve the 
Washougal Wellfield Treatment Facility during a power outage, to include the two well 
pumps, chemical feed pumps, controls for the well pumps and chemical feed system, 
HVAC system and lighting.  
 



Well No. 13 
 
The Well No. 13 Facility has its own diesel powered auxiliary generator with an 
automatic transfer switch and acoustical enclosure. This generator is 250 kW and is 
designed to serve the Well 13 Facility during a power outage, to include the well pump, 
chemical feed pumps, controls for the well pump and chemical feed system, HVAC 
system and lighting.  
 
SURFACE WATER FILTRATION PLANT 
 
Detailed written operating instructions are maintained at the Surface Water Filtration 
Plant.  These instructions cover normal operations as well as start up and shut down 
procedures.  The plant is equipped with a 45 kW propane powered auxiliary generator in 
event of a power outage.   



 

 DRINKING WATER WARNING 
 
 

The _____________________ Water System, ID______, located in ___________County  is 
contaminated with fecal coliform/ E. coli bacteria. 

 
Fecal coliform/ E. coli bacteria were detected/confirmed in the water supply on ________.  These bacteria can 
make you sick and are a particular concern for people with weakened immune systems.   
 
DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST.  Bring all water to a rolling boil for one minute.  Let 
it cool before using.  Boiled or purchased bottled water should be used for drinking, making ice, brushing teeth, 
washing dishes, and food preparation until further notice.  Boiling kills bacteria and other organisms in the water. 
 
Fecal coliforms and E. coli are bacteria whose presence indicates that the water may be contaminated 
with human or animal wastes.  Microbes in these wastes can cause short-term effects, such as diarrhea, 
cramps, nausea, headaches, or other symptoms.  They may pose a special health risk for infants, young 
children, some of the elderly, and people with severely compromised immune systems. The symptoms 
above are not caused only by organisms in drinking water.  If you experience any of these symptoms and they 
persist, you may want to seek medical advice.  People at increased risk should seek advice about drinking water 
from their health care provider. 
 
What happened?  What is the suspected or known source of contamination? 
 
 
 
 
 
 
The following is being done to correct the problem:  
 
 
 
 
 
 
 
We have consulted with the Washington State Department of Health about this incident.  We will notify you when 
you no longer need to boil the water.  We anticipate resolving the problem by ______________________.   
  
 
For more information, please contact _______________ at (    )___-_____ or at _________________________. 
                (owner or operator)   (phone number)         (address)    
 
  
Please share this notice with all the other people who drink this water, especially those who may not have received this 
notice directly (for example, people in apartments, nursing homes, schools, and businesses).  You can do this by posting this 
notice in a public place or distribution copies by hand or mail. 
 
This notice is sent to you by ____________________ Water System on  ___/___/____ 
 
 
10/17/08 



City of Camas Water System
Pnblie Works Department Emergency Phone Nnmbers

Employee Pager Home Cell
A. Blanchard 418-5474 835-5645 606-4275
J. Gant 418-5517 834-2410 518-4646
G. Emmert 418-5509 835-3758 606-1137
R. Crum 418-5490 335-8023
P. Hargrave 418-5521 693-1005 901-4238
B. Walton 418-5621 699-4926
E. Nickelsen 418-5585 834-6732
L. Grimani 418-5519 835-9451
1. Martell 418-5150 835-9476 772-3522
C. Hittle 418-5525 254-0124 772-0236
G. Reed 418-5588 834-3604 772-0232
K. Kunkel 418-5559 834-2896 772-0230
1. Carothers 891-4542 936-0292
1. Hodges 885-0953 909-8031
W. I-leigh 254-1238 921-8209
K. Kakuk 834-6809
A. Ashton 834-7104 904-7619
H. Hoyer 256-1962
1. Englund 834-6546
911 from Cell Phone 696-4461
M. Stevens 418-5616 835-9093 921-2872
M. Nelson 418-5578 687-5014 921-2751
M. Clapp 690-1446 834-1667 609-0889
K. Murray 418-5574 835-8919 921-5020
T. Reed 418-5590 834-1089 931-0327
B. Prather 418-5737 326-3718
K. Lougheed 418-5733 901-1886 931-0326
1. Dickinson 418-5497 254-3431 606-4604
R. Shirley 418-5602 687-4750
T. 1-lolteamp 418-5550 986-2138
O. Helland 418-5524 837-8637
S. Skinner 418-5603 834-6715
S. Adlard 418-5446 687-5913
C. Reed 834-7941 609-0885
E. Levison 418-5952 210-4302 609-0887

M. Brachmann 690-0584 834-2749 921-3799

Filter Plant 834-6190

Sonitrol 696-0777 Aller Hours 737-0592

STP 834-3263 STP Cells 901-1579 606-7090



City of Camas Water System
Other Departments 24-Hour Emergency Phone Nnmbers

Department
Larry Larimer, Fire Department
Allen Wolk, Fire Marshal
Police Chief
Police Captain
Patrol Sargeant
Detective Sargeant
Patrol Car 31
Patrol Car 273
Patrol Car 302
Patrol Car 307
Patrol Car 320
Patrol Car 321
Kit Kanekoa
Crime Prevention

Pager
418-5474
418-5517
418-5509
418-5490
418-5521
418-5621
418-5585
418-5519
418-5150
418-5525
418-5588
418-5559

Home
835-5645
834-2410
835-3758
335-8023
693-1005
699-4926
834-6732
835-9451
835-9476
254-0124
834-3604
834-2896
891-4542
885-0953

Cell
606-4275
518-4646
606-1137

901-4238

772-3522
772-0236
772-0232
772-0230
936-0292
909-8031

City of Camas Water System
Other Agencies 24-l-Ionr Emergency Phone Nnmbers

Agcncy
A'!'&T/Comcast
Burlington Northern Railroad
City of Vancouver
City of Washougal
Clark Public Utilities
DOE Hazardous Spills
Evergreen Adjustment
Georgia-Pacific MERT
NW Natural
One Call Locates
Verizon
Wafertech
Wast Connections - Bob Byrd
WSDOT

418-5616
418-5578
690-1446
418-5574
418-5590
418-5737
418-5733
418-5497
418-5602
418-5550

Home
834-7104
256-1962
834-6546

835-9093
687-5014
834-1667
835-8919
834-1089
326-3718
901-1886
254-3431
687-4750
986-2138

Cell
904-7619

696-4461
921-2872
921-2751
609-0889
921-5020
931-0327

931-0326
606-4604
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follows:

ORDINANCE NO. )50 'j

AN ORDINANCE amending 'Sub-section (2) of Section VIrI
of Ordinance No. 601, as last amended by Ordinance No. 1265
and Section 13.0B.190 of the Camas city Code by revising
regulations for connections to the city Water System.

THE COUNCIL OF THE CITY OF CM1AS DO ORDAIN AS FOLLOWS:

.Sect.ion- ;r '. "'c
i.. ~,,'.;_.,.,.: ,,_,~ r .,

That Sub-section d) "of S~ctibri<V±Ii"~:E'ordinanceNo. 601

as last amended by Ordinance No. 1265 Eihd Section 13.08.190 of the

Camas City Code be and the same'areherebya~~~d~pto read as
. ~'.'.. -'?- ~f~'!-

Section·13.GB .190 U!ilaw'ful connections - Cross
Conn·ee·tions -' Priva·te wa·ter·s'yst·ems..

(1)

(2 )

(3)

(4)

It shall be unlawful for any person, except
duly authorized city employees, to make eon­
nections with any water main or water pipe
belonging to theml,micipal water supply system',
withOut fi.rst obtaining written permission to
do so from the Public Works Director or his de-
signated representative. ..

. As used herein, the terms "cross connection"
shall be construed to mean any physical arrange­
men·t whereby the public water supply is connected,
directly or indirectly, with any other water
supply system, sewer, drain, conduit" pool,
storage reservoir, plumbing fixture or other
device. which contains or may contain contaminated
water, sewage, . or other wastes. or liquids of'
unknown or unsafe quality or which may be capable
of imparting contamination to the public water
supply as a result of back'-flow. .

The installat.ion or maintaining o.f iii. cross
connection 'with ·the public water supply system
of the City is prohibited, except'as provided
in sub--section 5 hereof • '

The 'control or elimination nf cross connections
shall be in accordance with 'the rules and regulations
of the Washington state. Board qf. Health regarding .'
public water supplies, Washington Administrative
Code 248-54-285 as it now exists or as it may here­
inafter be amended, and with any requi~ements set
forth by the "U.S. Environmental Protection Agency"
as authorized by the '''Safe Drinking Water Act",
PL 93-523, as it presently exists or as it may
hereinafter be amended, and with any manual of
s·taridard practice pertaining to cross connection
control approved by the public Works Director or
his designated representative.

-.. j
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Ordinance No. Page 2.

(5) The owner or operator of any water system
having a separate source of water supply may
cross connect such water supply to the ci-ty wab3r
system only after first having installed, at
the point of such cross connection, a back-flow
preventative device approved in writing by the
Public_Works Director or his designated re-

. presentative. Such approval shall not be given
unless the back-flow device meets the existing
requirements of the washington state Board of
Health.

(6) All automatic fire sprinkler systems connected
_to the City water supply system shall be required

··.,-pb.:have Washington State Board of Health approved
i,--- : type- back-flow preventative devices installed

at or near the service connection and ahead of
any type of outlet or pumper connection.

'. y~ - ~.''1., "j'

(7) The Diiectbr of Public Works, or his designated
representative, upon showing proper identification
shall be allowed access to all portions of the
premises, including buildings and structures,
to which City water is supplied, at reasonable
.\1our-1? of the day and for the sale purpose of in­

:specting and determining compliance with all ­
provisions of this section. Water service may
be refused or discontinued to any premises for
failure to allow such necessary access ard in­
spection.

(8) Where a back-flow preventative device is in
service, the device shali be inspected -and tested
at least annually by the Public Works Director
or an authorized representative, and must- be in
a satisfactory operating condition. If the device
is not found to be in a satisfactory operating
condition, the connection betw·een the city water
supply and the system isolated by the device shall
be severed immediately or City water service may
be discontinued without notice.

Section II

This Ordinance shall be in full force and effect from

and- after five (5) days from the date of its passage and publication

according to law~

PASSED by the Council and APPROVED by the Mayor this -/_5

day of February, 1984.

ATTEST:-_-n--£&'S8'm;;'ISTi';ff;f.f.«I-+J--"'77LJLt-----

as to form:
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Cross Connection Control

Actions taken to improve CCC program:

2003 Irrigation Permits fi'om the Building Department
Compared previous three year's worth of irrigation permits to BPMS database.
Addresses that were not in the database were placed on a non-compliance
spreadsheet. Notices were sent to addresses that had not submitted a test report.

This exercise is performed annually using the previous year's data. And notices
are sent out.

2004 Letters were sent to all local businesses informing them of the Cross Connection
Control program and testing requirements. We asked that they contact us
regarding any assemblies that they had on-site - irrigation, soda machines,
medical equipment. Letters were sent to 15 businesses and 29 restaurants and gas
stations.

2005 We created an informational brochure regarding backflow prevention. This
brochure was mailed with notices to residential customers listed in the BPMS
database. We also placed brochures in kiosks at multiple city facilities.

We had summer help note addresses with possible irrigation systems. We
compared that list to addresses in our BPMS database. Addresses not in BPMS
were compared to the non-compliance spreadsheet. Addresses not in the
spreadsheet were added to the spreadsheet. Those addresses received notices
regarding testing requirements. From that list we developed an AVB listing and
were able to bring more citizens into compliance. An additional 1,080 letters
were sent.

This is an on-going process. We continue to add to this list every year. We
gather information from homeowners, meter readers, City of Camas Finance
Department, BF testers, etc.

2007 Medical facilities and veterinaries were contacted asking what CCC they had on
site and questioning ifthey use stand-alone bottled water at their patient stations.

Fall 2007, City of Camas meter readers were asked to identify all addresses with
possible irrigation systems. This information was downloaded to an Excel
spreadsheet and compared to the BPMS database. All addresses not in the
database were then compared to the non-compliance spreadsheet. Any addresses
not in either the database or spreadsheet were added to the spreadsheet. Non­
compliance notices will be sent in spling 2008.

G:\PWORKS\BPMS5\managing ccc program\actions taken.doc



O-4

2008 We were able to increase the Water/Sewer staff to include a Cross Connection
Control certified employee. This person has been performing surveys of our
industrial customers and of sites shown to have an AVB on site. He has also
offered assistance to support staff in managing calls from City of Camas water
customers.

We were able to increase our support staffto assist in managing the CCC program
with data management and answering questions from BF testers and citizens.

We created two informational brochures (line card format), which replaces the
brochure created in 2005. They are titled: Backflow Prevention Requirements /
Irrigation and LEAKS. These cards will be mailed to water customers with
possible irrigation systems that are not listed in BPMS. Cards have also been
placed in kiosks at multiple city facilities.

G:\PWORKS\BPMS5\managing eee program\aetions taken.doc
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IMPORTANT INFORMATION FROM
THE CITY OF CAMAS - WATER DEPARTMENT

ANNUAL BACKFLOW DEVICE TESTING NOTICE

May 1,2007
Dear Current Water Customer,

Our records indicate that you have one or more backflow prevention assemblies installed
in your water supply plumbing that are due for testing (i.e., lawn irrigation system, soda
machine, sterilization equipment, etc.).

It is imperative that each assembly is working properly to safeguard your health and the
health of others. Washington State Law (WAC 246-290-490 Cross Connection Control)
requires annual testing of backflow prevention assemblies. The testing is to be performed
by a Washington State Certified Tester. Please have your assembly tested within 30
(thirty) days. A list of State Certified Backflow Testers has been copied on the reverse
side of this letter. Backflow Testers are private contractors and their fees are not
regulated by the City of Camas. The tester will notify the City that the test has been
completed. To obtain additional information on the importance of backflow device
testing, please review the backflow information on the City's website at:

http://www.ci.camas.wa.us/services/utilities/irrigation.htm

Thank you for helping us to preserve our water quality. If you have questions or need
information on your location, please call the Backflow Hotline at (360) 817-1569 and
leave a message or e-mail rsyverson@ci.camas.wa.us. You will receive a return call as
soon as possible. If you have a test report and would like to fax it to the City of Camas,
please send it to (360) 834-1535.

Sincerely,

Ronda L. Syverson
Sr. Administrative Support Assistant
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CITY OF CAMAS
616 Northeast Fourth Avenue

P.O'. Box 1055
Camas, Washington 98607

PH: 360~834-6B64 -F: 360-834-1535
hltp:llwww.bi.camas.wa.us

May 28, 2010

Departl11ent ofEcology
$outhwestRegicmalOmce
PO .Box 47715
QlYll1pih, WA-98'S(J4..,,:t77S:'

,Re} CitY ofCamasW'eHheadProteetiotfPla-n

Dear rJepal'1n1e11to'ractllPlty:

Th<;rCify of'Cartt~$·ltas dev¢lopeda: wel!headPtbfectib$1 Plan.~to.:heir>:,rtiahltaintbe'
;tidrikjngwaret'qdall~ f6r-ouiJ·ci.tyteSltlehtS. Th~-F-lan,is based-:onWasllirJ:.gtb'li
'oeparmtentutE:ealtIi ·W-A(j;2.4(j.~Z9Q:'J3~(~ ~U1~tipn'S~. A'S:part·ctl)he;Phiu, maps,'w¢l:~
preptJte.d 'thats1tOWJn~~l\~eas~rout1d--eaGll ~l,ty,a.fJ·m~inww~terwellw·p.ere4-'cllemj-calspill
:;on t-be ground rnayc~~$e:~l1t(l~1ina_Vi·~n. ~f;the'we]]/f{quifur. These ate'ag:-goo Welloo:ad
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CITY OF CAMAS
616 Northeast Fourth Avenue

P.O, Box 1055
Camas, Washington 98607

PH: 360-834-6864 • F: 360·834-1535
http://wv;..w.ci.camas.wa.us

Nlay28, 20 I0

ROil Mitc11cIl, PoUce Chief
Washougal Police DepartIuent
1320 '~A'I- Street
Washougal,WA 98671

lle: City ofCanlas Wellhe-ad Prot?CtiQn Pla.n

DearChiefMitehell:

Th~ City OfCa1113:S has developed. a \Veflh~ad·PfQ~JionPlat1 Johelpnlainlaillthe
dtin~ingwaterq\JaJityrot oUf'oity-r:~i(i~nt$/nte :eUln.i$.b.a'se(l;ort-'WashlugtOii
j)~nqrtrl,l~ntofllealth VlAC 240~2~D~13:S'3;):r-egutati(1ns.LAs:~ptttt oftheJ?lun, l1\ap'$ w¢re
prepate-d,thatsho\vtbe fu'«nfar<>utid eac1i:~ity drtrtlOng-wat~twell·'\vhet¢~a1IDem1Qal~spru
;~=~:=~ftlMmllilitiO)\'Qnh~ W¢lrtliqlJtf{lt.1:'l\ds~ aj;ea~4\j:e W't1IltJ.ead .
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CITY OF CAMAS
616 Northeast Fourth Avenue

P.O. Box 1055
Camas. Washington 98607

PH: 360-834-6864 • F: 360-834-1535
hUp:/fwww.ci.camas.wa.us

. ".-" :r·: ~-~ ..~~ .....

:,i,,~' . '~, ~~: --

May·28,2010

Ron Schumacher, Fire Chief
WashougalFire Department
1400 A sh'eet
-Washougal, WA 98671

R~,:, City ofCamas Wellheadl'rotection Plan

Dear ChiefSchuluacher:

'th¢-City'ofCatna,s;has d¢v~loped a. Wellhead Fto(~etiQJl flan.ro:help maintain--the
drihking >water q,llaJity fOJ; pur city residents, ThePlan1S based-art Washin.gtoll
D·~parttnent·o£H~lth WAC 246..i9n~.r3·5(31regUJiItipn'Si,As palt of:tl1.e Plan,n)~ps:were
ptenatetflhat'Sbo\'ltbearoas-atoulld.eac1relr,:dt1tOOrtgw~t¢t \veRwhelteiltPA~Jl1ioal~pili
oil.tlie~t()ilnd ltutY'-'Qatls¢;'POt1talriiuatjon'(jrtll¢:WQW{\Cwif~r. 'I't1ese al~~:'{lte'·W.eUhead'
Pr(ttectioil Ateas;{WaP~J~

- A$:;patt ofthis'.Pllfh~ tlte.2Qi~y:mustlltov:l(1e:_wellBi~adi[P):ot~Ji()tl: infbtma,ilQn tQ·eg~llcj(}S

i~:t~~~?::;:i~:~~:i:!i~i~!*r~l~~E:!!~indS
~lAking warer~uppl}f,~~ .. -
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CITY OF CAMAS
616 Northeast Fourth Avenue

P.O. Box 1055
Camas, Washfngton98607

PH: 360~834·6864. 'F: 360-834-1535
http://www.ci.camas.wa.us

May 28,2010

M~toh Lackey; Polic,e Chief
City 'of Camas PoJioe])epattment
2100'NB 3rd Avenu;e
Camas, VvA9'S607

lIe; City ofCamasWeUbeadProtection Plan

DeafChiefLaokc'y;

The':City of~a111asJl~s;d$vel()pe.d aW-elnl~d;.:et~~t.ibnl)lan 't9 h~llrm,~lQt~it.rthe,
dtirikillg:'V(,tWr';qu~Jt:ty loJ' Qw,:uity Tes.id~nts. 'Til{}~la.n!'i~,',hased on WasbfugtIDl
Depaitmenf'of:IIealtn:'W'/i:@ 246~290~13S-t~)'i'Qgfilanbns. A.l])l'lt"Qtthe:Jjian~, llj'aps wete

~==~~:::U~~;:=:;U:;=~=UJ
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CITY OF CAMAS
616 Northeast·Fourth Avenue

P,O, Box 1055
Camas, Washington 98607

PH: 360~834~6864. F: 360-834-1535
htlp:!fwww.cLcatntis.wa.us -

May28~ 2010

LeoL¢on, Fire Chief
City- of C'3UlaS Fire Departmel1t
<H.6 NE 4th.Avenue
Cnmas,Washjngtofi 98607

Re~ City ofCall1asW~Uhea~J?.i"~t¢ction Plan

Dear:ChiefLeon~

tffe:City ofCail1a$J1.aa::ae'V~1()peda_WelUread~tQt~:«()11-:Ptan'-tQ helpmai_nt~in the­
ddntclng:-water:'flu_a:fi:ty:fj)t:QUr,~fty- res.idJ~nts. ~J?lt!njs:ba'Seti ouWasttlngt~ti­
-D:ep~ttnent ()fHealtliWXC-246~2~JO ..135(3);regWatlOi\'S. ·-AS::patt'oftnePlan.t3tittlpS \ver~
l?repated~tllatsUow the ·ilte}lf~at6ljnd :each' citY:Gtitikitl{t\vater-wcl( wbQt»a,¢~ll~aCspill
~~~~~tf~~:;~~a~~rQI'ltlUl1inlttiPfi·otth~w~utaljPi1'~l".Th~e~1;l$ ~Wellhead

[5ii~i~ii§li~~~f:!1!~!i~ir:~~i=~:~j
A m.-an~(),f.,-Ine \vefIn.--aiLti.-to.'_'O.·."-ffi.h--'~.tibl1b.-l'en.··rt,:a'it:~ --,;n.-ci:.H.· ~d..'..-.••.-t-...•~.-. ,~i't--'(ii....-':\.~ '¥f.-,..' ~i)fi:v()tt.-~ is.:e.J-rrtvi:.f-~S$j/f(.lr·.... __ ,.. !t:l. . ... . . . .. e ,_ .. ~4,···~W_,- -.. ' _- -, _i>. n_ ... a"\l,"~n _j~~'1'J.:'-,G~,l;a(;~ '-. - ,.... ., '" .~y.. <> -~

~()U~i6Vle\\t~Att·4Wkt1bwie~-.tm..tmtof:~·phOtlhi~in'ltilnatloJ.j>ort\.l+esm'@ncg~10mY-Qut-
.~~$~i\ljt n~o\)ttt'~tdt~'ll:tt&~tit>ll~t~tl;A(tQjt.~i~ W~U14,'~~~~~<l)~t¢~I: .

·r!li~~~g~~r_=i~1~~~~~~~~~1i::~~\.

'=Ir~~~~:::t~tI~jrl~~~~~~:iitrB=~~r
:1-~l1!
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Date

Address of local business (see Table )

Re: City of CaJuas Wellhead Protection Plan

To 'Vh0111 It May Concern:

The 'City ofC~ullashas developed a 'Wellhead Protection Plan to help l11aintain drinking
water quality for our city l:esidents. The Plan is based on. Washington Departn1ent of
Health WAC 246--290-135(3) l:egulations. As pm1 of tile Plan: Inapswere prepared that
show the areas around each 'City drinking water well whel~ a chemi'cal spill on the ground
may cause contoouination of the welUaquifer. These areas are Wellhead })rotectlon At:eas
(WHPA). The Plan also requires 8ninverttory ofpotelltial sources of groun<h~"'ater
'Contamination within these wellhead protection areas.

The prhuoo'y purpose ofthis letter is to notify you ttlat your facility is located within our
WHPA. 'Since your business or the ,activities conducted at )'our facility 111ay involve the
use of Che111icaIs (e.,g., .gaso] ine~ lUldergrollnd storage tanks, hazardous waste, .ete.)~ and
the potential exists that a chenlical spill frOln yourfacility Inay adversely impact the.city
drinking water supply, please notify the'City ofCal1l8s"ilnmediately ira chemical 'spill
occurs at your facility. All spills should be reported by dialing 9] land requesting that the
City·ofCalnas Fire Depa11ment and 'Southwest \Vashil1gton Health DepartInent be
contacted.

Please note that the ..groundwater aquifer that.supplies'City Camas'wells.also suppiy the
City of Washougal's wells. Therefore, iml)}ediate notification ofCify ofCmnas in the
event.of a spill also assists the City of\Vashougal by'proteGtil1g the w,atersupply for the
entire comlllunity.

Thank you for assisting us in protecting,our water"SuPIJly and ,groundwater l'eSOUl'ces. If
you have arty questions; please contactnleat{360)'834..24S7 ext 4251.

Sincerely,

Eric.Levison
Director of Operations
City ofCanlas
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Table 1 • ~amngl.l~t10rvvellhead Protc!d:ionAreaNotifieatlon
;:. '~<,~\"~'~.; , 'I, '< )..' " .... r;:... ,:":~·:-I,'.{~~;,, ,: :j.<:',." ;1~ ~.~ "

,<,:, ' ..... ~
Facility/Slte',IO Facility/Site Nartie Address City . State Zip Code

18768638 All Seasons Auto Centers Inc Camas 3440 NE 3RD AVE CAMAS WA 98607
94n8244 lAsher E~Qine Service 1405E ST WASHOUG~L ,WA 98671
64124152 Brass Lamp,Motor Inn \ ~6THST WASHOUGAL WA 98671
74959167 CAMASSTI? t.:. .\ 1.129 5J~ POLK 5T CAMAS VYA 98607
92847997 CAMAS WASHOUGAL PORT 24AST WA$HOUGAL WA 98671-2163

1043 ·CHEVRON.BULK PLANT CAMAS ~ SE 6TH AVE &SE UNION AVE CAMAS ¥VA 98607
95756539 CLARKCOUNTYPUB WKS WASHOUGAL SITE 4624 SE WASHOUGAL WASHOUGAL WA 98671-9262

5352681 CLARK PUBLIC UTILITY DIST CST,. 18:9CST WASHOUGAL WA 98671-2142
5016308 COLUMBIA ROCK CONCRETE PRODUCTS INC 1615 SE 6TH AVE CAMAS WA Q8607

11338232 COLUMBIA STORAGE INC 2ND ST 3652NDST WA$HOUGAL WA 98671-2111
37125488 COLUMBIA WARSHOUSE, , 361 CST WASHOUGAL VYA 98671
70983458 CONCRETE PRODUCTS OF OREGON LLC 1635 SE 6TH AVE CAMAS WA 98607-2260
4168647 GK Construction &: Equipment Rentals 1840 SE 8TH AVE CAMAS WA 98607

85837922 GOODYEAR TIRE CAMAS 3440 3RD AVE CAMAS WA 98607
4399598 HAMBLETON BROS lOG YARD 335SAST WASHOUGAL WA 98671-213S

69936158 Helland Brothers 5S 1.356TH 5T CAM~S
"

,WA 98607
22538744. HI WAY FUEL 1250 e5T WASHOUGAL WA 98671
86429735 JIMBOS DELI MART 2 . 16.5C 5T WASHOUGAL WA 98671
79581825 INaoaWashouoal 1414 EST :WASHOUGAL WA 98671
14447751.; Northwest Pipeline GP Washougal MIS 3QCST WASHOUGAL WA 98671-2143
49392144 Overton Mfa.:lnc 1325E ST WASHOUGAL WA 98671-1410
64113396 S & S FOOD MART 1641 eST WASHOUGAL ,WA 98671-1430
52218486 Schucks~fAutoSuopIV"Gamus 134.40 NE .3RD ST CAMAS WA 98607

3264254 TARR INC WASHOUGAL "361B C 5T W~SHOUGAL WA ,98671
7282918 TIDLAND CORPORATION ' , 2363 STI:I AVE SE , CAMAS WA 98607-2261
3153967 ITRIANGLE RESOURCES" 612 SE UNION ST iCAMAS ,WA 98607,

3811629 US DQE,BPA Camas SUbstation 1ST 5T 1 BLKN OF 8TH AVE WASHOUGAL WA 98671

16327542 WASHOUGAL ELECTRIC &SHEET (I.t1ETAL INC 594CST IWASHOUGAL WA 98671-0005

48371594 "WASHOUGAL SCHQOL OIST BUS GARAGE 995 E ST WASHOUGAL W~ 98671-1317

57872946 WASHOUGAL SHELL 730 E ST WASHOUGAL WA 98671
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Figure 2
City of Camas
Wellhead Protection
Capture Zones
and Contaminant Threats
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  Page 1 

1 Introduction 
This report summarizes the hydrogeology, municipal wellhead protection area 
(“WHPA”) delineations, and contaminant risks to groundwater supplies for the City of 
Camas (“the City”).  Information presented in this report supports an update of the City’s 
Water System Plan (“WSP”) currently being prepared for the City by Gray & Osborne, 
Inc (Gray & Osborne, 2009). The purpose of this report is to help the City better manage 
its groundwater supply wells and to better understand the contaminant risks posed to 
these sources.  
 
The study area for this investigation focuses on the City’s eight shallow supply wells that 
lie in close proximity to low Washougal River (Figure 1). The City also operates one 
deeper supply well in the Lacamas Lake area (Well 9). This well is used primarily as a 
peaking supply. Well construction and land use conditions limit the susceptibility and 
vulnerability of this source; therefore, it was not reviewed as part of this investigation.    
 
This report is organized in four sections: 
 
 Section 1: Introduction. This section contains background information on the report. 

 
 Section 2: Hydrogeologic Framework.  This section presents the regional and local 

hydrogeologic features that are pertinent to the City’s groundwater supplies. It 
describes the deposits that form aquifers and aquitards, and describes the movement 
of groundwater through these deposits. 

 
 Section 3: Wellhead Protection Area Delineations.  This section discusses the 

methods used to delineate the WHPAs and presents the results of the analysis. Time-
related capture zones are presented for the Lower Washougal Wellfield area. 

 
 Section 4: Risk Assessment.  This section presents an inventory of confirmed and 

potential sources of contamination, particularly those that lie within the wellhead 
capture zones.  An evaluation of risks associated with these sources is also presented. 

 
This work was performed, and this report prepared, in accordance with generally 
accepted hydrogeologic practices at this time and in this area for the exclusive use of the 
City of Camas for specific application to the study area. No other warranty, expressed or 
implied, is made. 
 
2 Hydrogeologic Framework 
 
2.1 Geology and Hydrogeology 
The geology of the greater Clark County region and the study area is commonly divided 
into older rocks and younger sediments, which are semi-consolidated or unconsolidated. 
The older rocks crop out in the foothills and mountains in the north and east portions of 
Clark County, and occur at depth in the central and western portions of the County. 
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Within the Camas study area, the older rocks crop out north and east of the Washougal 
River. The younger sediments crop out in all other areas, and contain all of the principal 
aquifers noted in the County. The sedimentary units, from youngest to oldest, consist of: 
 
 Recent alluvial deposits 
 Pleistocene alluvial deposits 
 Troutdale formation 

 
These units are described below and shown on hydrogeologic cross section A-A′ (Figure 
2). Surface outcrop patterns for these units are shown on Figure 1, along with the cross 
section location.  The main focus of attention for the existing Camas groundwater sources 
is the Pleistocene alluvial deposits that occur in the Lower Washougal River lowland. All 
but one of the City’s active supply wells (Wells 5 - 8 and Wells 10 - 13) are completed in 
these materials.  
 
The Troutdale formation does not occur in the immediate vicinity of the City’s wellfield 
but underlies the Pleistocene alluvial deposits further east of the wellfield and is an 
important source of water in other parts of the Clark County. Throughout most of the 
county, the Troutdale formation contains three coarse-grained units that are separated by 
finer-grained confining units. The coarse units are: 
 

 The Upper Troutdale unit – variably cemented gravel in a matrix of sand and silt; 
 The Lower Troutdale unit – relatively discontinuous occurrence of fine sand; and,  
 The “SGA” - a deeper sand and gravel unit. 

 
 
2.2 Recent and Pleistocene Alluvial Deposits 

2.2.1 Deposits Origin, Texture, Distribution 
Recent floodplain alluvium consisting of silt, sand, and gravel occurs along many of the 
rivers and streams in the study area, including Lacamas Creek and the Columbia, 
Washougal, and Little Washougal rivers.  The recent floodplain alluvium generally 
occurs in narrow bands (less than 1,000 feet wide) along these rivers and streams, with 
thicknesses ranging from several feet to ten or twenty feet.  

 
During the late Pleistocene time, the ancestral Columbia River deposited a great deltaic 
fan emanating to the west from the mouth of the Gorge during a series catastrophic flood 
events known as the “Missoula floods.” Textures are similar to those of the recent 
alluvium, which overlies the Pleistocene alluvium along streams and rivers.  Due to 
textural similarities between Recent and Pleistocene alluvium, hydrogeologic distinction 
is not necessary between the two units. 
 
The combined Recent and Pleistocene alluvial deposits are approximately 100 feet thick 
in vicinity of the City’s Lower Washougal Wellfield, and are underlain by clay and 
locally by bedrock.  The City of Camas occurs near the eastern limit of the area scoured 
by catastrophic Columbia River flooding during late Pleistocene times. Therefore, the 
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sedimentary basin at Camas is small compared to portions of Clark County farther to the 
west.  The older bedrock exposed to the north is relatively impermeable and functions as 
an adjacent no-flow boundary.  

 
 

2.2.2 Aquifer Definition, Recharge, Production, Capture 
The Pleistocene Alluvial Aquifer (PAA), defined as the combination of the Recent and 
Pleistocene alluvial deposits found along the Columbia and lower Washougal rivers, is 
the principal aquifer in the Lower Washougal lowland.  The aquifer is recharged by 
incident precipitation, and induced recharge from the incised Columbia and Washougal 
rivers.  
 
The productive zone of the aquifer is described on drillers’ logs as a loose mixture of 
gravel, cobbles, boulders and little sand.  Depending on the thickness of saturation, this 
aquifer can be very productive with well yields in excess of 1,000 gpm.  Immediately 
north and east of the Washougal River, where this aquifer pinches out on top of bedrock 
or Troutdale deposits, wells yields are likely to be significantly lower.  Eight of nine City 
production wells are completed in the PAA including Well 5 - 8, and Wells 10 – 13. The 
water supply sources are collectively referred to as the Lower Washougal wellfield as 
shown on Figure 1.  Groundwater in the PAA in the vicinity of the Lower Washougal 
wellfield area occurs under unconfined conditions. 
 
Three new supply wells are being installed in the Lower Washougal wellfield. These 
sources are intended to meet future city growth and will also serve as a replacement 
supply for Boulder and Jones Creeks during low-flow months when these sources will be 
shutdown to improve fish habitat. The new sources include Well 14 which was recently 
installed on the east side of the wellfield and the Parkers Landing and Treatment Plant 
wells which will be installed in the near future on the south side of SR 14. The three new 
wells are being installed under new water right permits that were issued by the 
Department of Ecology in 2008 after seven years of extensive study and negotiations.  
 
Groundwater flow directions in the PAA are relatively dynamic because the hydraulic 
connection to the Washougal and Columbia rivers causes groundwater levels to move up 
and down with the tides and with seasonal changes in runoff.   Pumping at industrial 
supply wells operated by Georgia Pacific also influences water levels in the PAA. 
Georgia Pacific owns and operates as many as 17 industrial supply wells that are 
completed at depths of approximately 50 to 120 feet in the PAA. Total production from 
the Georgia Pacific wellfield may exceed 25 mgd at times.  This large scale pumping has 
a significant affect on water levels within City production wells with large declines 
occurring during peak industrial supply periods. 
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2.2.3 Aquifer Susceptibility 
The sensitivity of the City’s groundwater sources to potential contamination was 
evaluated by assessing the relative susceptibility and vulnerability of the City’s primary 
production aquifer.  Aquifer susceptibility refers to the estimated ease of contaminant 
transport from the land surface to the aquifer.  Some of the primary factors influencing 
aquifer susceptibility are the thickness and permeability of the sediments overlying the 
aquifer.  Shallow aquifers are typically more susceptible to surficial contaminants than 
deeper aquifers.  Aquifers overlain by highly permeable sediments such as sand and 
gravel are also at higher risk than aquifers overlain by lower permeability sediments such 
as silt or clay.  In the vicinity of the Lower Washougal wellfield, coarse grained soils 
typically extend from ground surface to the water table which lies at depths of 30 to 50 
feet.  Drillers’ logs from wells in the area indicate no laterally extensive low permeability 
layers exist between land surface and the underlying PAA.  The combination of a shallow 
depth to water and relatively high permeability of the overlying sediments indicate the 
PAA has relatively high susceptibility to contamination.   
 
Aquifer vulnerability combines the aquifer susceptibility discussed above, with an 
evaluation of the availability of contaminants at land surface, and the likelihood of a 
contaminant release.  In general, aquifer susceptibility is a function of stratigraphy and 
hydrogeology, and cannot be substantially modified.  The potential for contaminant 
release on the other hand is controllable, and can be reduced in areas where susceptible 
aquifers are utilized as a major source of potable water.  One of the primary purposes of a 
water system’s wellhead protection plan is to evaluate the susceptibility of the systems 
aquifer(s), and the potential sources of contamination within the systems capture zones.  
Additional attention to potential contamination sources is recommended within the 
capture zones in high susceptibility aquifers areas, to reduce the likelihood of a 
contaminant release.  This is especially true for potential contaminant sources within the 
shorter duration capture zones, such as the 1 year capture zone shown in Figure 3.   
 
3 WHPA Delineations 
 
3.1 WHPA Model 
This section documents methods used to delineate the wellhead protection areas 
(WHPAs) and presents the results of the analysis. The “capture zone” for the Lower 
Washougal wellfield was estimated using a computer groundwater flow model 
(ModFlow) that was developed by the US Geologic Survey (McDonald and Harbaugh, 
1988).  A capture zone is the area that supplies groundwater recharge to a pumping well, 
or wellfield—in other words, its “zone of contribution.”  In natural systems, capture 
zones are not circular but elongated, with most of the capture occurring from areas that 
lie hydraulically up-gradient of the wellhead. Each capture zone has a stagnation point—
the furthermost “point of capture” down-gradient of the wellhead. A time-related capture 
zone is the area that supplies groundwater recharge to a pumping well within a specified 
time period. The capture zone encompasses portions of the aquifer that surround the well. 
Time-related capture zones provide a basis for developing monitoring plans, land-use 
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inventories, and data collection plans. They are used in conjunction with the results of the 
aquifer vulnerability assessment. 
 
The groundwater flow model developed for the Lower Washougal and Columbia River 
lowlands depicts the major aquifers in the study area (PAA and SGA), the occurrence of 
bedrock, the Columbia and Washougal rivers, recharge from precipitation, and 
groundwater inflow from areas outside the model domain (PGG, 2004 and 2007).  The 
model simulates three-dimensional flow in its two layers (one for each aquifer), and 
includes cell sizes ranging from 100 feet square to 600 feet square.  Model boundary 
conditions include cells that represent the rivers, pumping wells, specified inflows from 
outside the model domain, and incident recharge applied to the top of the uppermost 
aquifer. The model was calibrated to observed summer drawdowns in the City’s 
Washougal Wellfield vicinity, summer seepage losses from the Washougal River, and 
groundwater level responses to tidal fluctuations and runoff events in the Columbia 
River.   
 
The calibrated model was used to perform predictive simulations which included 
evaluation of capture zones for the Lower Washougal wellfield. The simulations assumed 
that the City would fully exercise all of their water rights which provides for a fairly 
conservative assessment of the capture zone extent. In addition, a high-end pumping was 
assumed for the Georgia Pacific wellfield (37.5 mgd).   
 
 
3.2 Capture Zone Analysis 
Estimated capture zones for 6-month, 1-year, and 5-year times-of-travel for the Lower 
Washougal wellfield area are shown on Figure 3. All groundwater in the recharge area is 
younger than 10 years, therefore there is no need for a 10-year time-of-travel delineation.  
The shape and extent of these capture zones are influenced by pumping at the Georgia 
Pacific wellfield, and aquifer boundaries including the Washougal and Columbia Rivers 
and older bedrock exposures to the north.  Capture for Well 13 is primarily to the 
northeast, extending to the approximate boundary where the PAA is pinched out by older 
bedrock.  Capture for the proposed Treatment Plant Well extends southeast toward the 
Columbia River.  Capture for the remaining Lower Washougal wells extends to the east, 
between the Columbia and Washougal rivers.  Evaluation of mass-balance calculations 
for the groundwater flow model indicate that the majority of water captured by the Lower 
Washougal welllfield originates as flow within the PAA, that otherwise would have 
discharged to the Columbia and Washougal rivers.   
 
The estimated capture zones were generated using a steady state groundwater flow 
model, meaning that only the long term average rates of withdrawal were simulated.  
Variations in pumping, recharge and boundary conditions such as river stage are not 
simulated in a steady state model.  As a result, Figure 3 shows the average positions of 
the capture zones, not the temporal variations in the capture areas.  Increased pumping 
during peak use months will result in variations of the predicted capture zones beyond the 
long term average estimates shown in Figure 3.  In order to account for the uncertainties 
associated with temporal variations in capture zone, an additional capture zone labeled 
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Critical Aquifer Recharge Area (CARA) is shown.  This zone includes areas that were 
not included in the steady state capture zone analysis, but likely will contribute recharge 
during certain times of the year given variations in pumping, river elevation, and natural 
recharge. 
 
 
4 Risk Assessment 
 
4.1 Data Sources 
Contaminant sources that lie within the vicinity of Camas’ Lower Washougal Wellfield 
were investigated and mapped using data from two sources. The first, a parcel database 
that contains information on land use and zoning, was provided by Clark County. The 
second contains data from the Washington State Department of Ecology’s Facility / Site 
database1, including state cleanup sites, federal superfund sites, hazardous waste 
generators, solid waste facilities and underground storage tanks.  The information from 
these sources were classified and plotted on GIS coverages to assess whether existing and 
potential contaminant sources were located within the vicinity of Camas’ production 
wells and WHPA delineations. 
 

4.1.1 Land Use Database 
Clark County’s database contains a description of the land use within each parcel in the 
study area. A GIS analysis was used to identify land uses that could pose a risk to 
groundwater within the vicinity of the City’s wellfield.  Parcels where such land uses 
were identified were designated “parcels of concern.” This approach provides a way to 
assess potential sources of contamination. The “parcels of concern” include those where 
potential activities could result in a release of contaminants to groundwater.  Table 1 
summarizes the land use categories that are considered to be of concern.  
Figure 4 shows the distribution of zoning throughout the study area. It also shows the 
parcels of concern that occur within the City’s capture zone areas. Parcels of concern are 
shown as green cross-hatched areas. For the Lower Washougal wellfield, 31 parcels of 
concern occur in the 6-month capture zone, 11 parcels fall within the one-year capture 
zone, and 24 parcels fall within the 5 year capture zone. Two additional parcels fall 
outside of the capture zones, but within the defined CARA.  Parcels of concern that fall 
within the various capture zones should be considered as potential contaminant sources, 
with the shorter time of travel zones being more critical for risk management. 
 
4.2 Current Land Use and Zoning 
Zoning information from the County’s GIS was used to evaluate current and future land-
use in the study area. The following zoning categories were mapped (Figure 4): 

                                                 
1 http://www.ecy.wa.gov/fs/ 
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 Agriculture 
 Commercial 
 Industrial  
 Parks 
 Residential 

 
The most common allowed land use within the Lower Washougal wellhead protection 
capture zone is residential followed by industrial and commercial. Areas zoned as 
commercial and industrial are most likely to comprise threats to groundwater quality.  
Most of the allowed commercial and industrial use is concentrated along SR-14, the 
southern terminus of SR-500, the railroad corridors, SE 3rd and 6th Avenues, and E. 
Street. 
 
4.3 Contaminant Sources  
Table 3 summarizes the known contaminant sources that fall within the Lower 
Washougal Wellfield wellhead protection capture zones. Thirty-five confirmed or 
potential contaminant sources occur within the Lower Washougal wellfield capture zone. 
Figure 5 displays the location of each of these sites, and indicates through the location 
symbols which types of activities or risk are associated with each site.  Each site marker 
has three pie slices which indicate the type of activities associated with the site as 
follows: 

 
Underground Storage Tanks (UST/LUST) 
 
Cleanup Site (State Cleanup or Voluntary Cleanup) 
 
Hazardous Material Generator or Handler 
 

Any combination of the three indicators is possible.  In addition to the pie slices, a red 
circle around the outside of the pie indicates that a release to either groundwater or soils 
has occurred at the site.  Site markers without any pie slices filled in indicate the facility 
is tracked in Ecology’s facilities database, and the facility type is considered to have risk 
to groundwater, but the facility is not a cleanup site, a hazardous materials handler, nor 
does it have registered underground storage tanks. 

4.3.1 Known/Confirmed Sources 
Table 3 indicates seven confirmed contaminant sources occur in the Lower Washougal 
wellfield capture area. Confirmed contaminated sites are shown on Figure 5 by one of 
the following types of sites: 
 
 State Cleanup Sites  
 Leaking Underground Storage Tanks (LUST) 
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4.3.1.1 State Cleanup Sites 
Of the seven contaminant release sites in the Lower Washougal wellfield capture area, 
three are included on the State Cleanup List.  A brief discussion of each of these sites 
follows, with additional information provided in Appendix A. 
  

State Cleanup Sites 
FS ID Facility Name WHPZ 
1043 CHEVRON BULK PLANT CAMAS 6-Month 
4399598 HAMBLETON BROS LOG YARD 6-Month 
5016308 COLUMBIA ROCK CONCRETE PRODUCTS INC CARA 

 
The Chevron Bulk Plant site (FSID 1043) has contaminated soil and groundwater and is 
located at SE 6th Avenue and SE Union Avenue. A Site Hazardous Assessment (SHA) 
was completed for the site in 1994, and Ecology has assigned a ranking of “2” to this site, 
indicating that it poses a serious threat to human health and the environment. The site is 
on active status, indicating that the site is still managed by Ecology.  The site is 
undergoing “monitored natural attenuation” with quarterly monitoring of groundwater 
quality.  Affected media at the site include both soil and groundwater, with petroleum 
products (diesel, gasoline, and heavy range organics) being the most common 
contaminants.  Other contaminants detected at the site include benzene, toluene, 
ethylbenzene, xylenes, dissolved and total lead.  Two new monitoring wells (MW-15 and 
MW-16) have been installed between the contamination ‘hot spot’ and Camas Well #6 
for the purpose of monitoring contaminant migration.  No contaminants have been 
detected at MW-15, while MW-16 has had several diesel range organic detections, 
although the contamination levels have been well below the cleanup standards.  There 
have been no contaminants detected in Well 6. 
 
The Hambleton Bros. Log Yard (FSID 4399598) is located at 335 South A Street.  The 
site has contaminated soil, sediment, surface water, and groundwater.  The site has 
undergone Phase I and II Environmental Site Assessments (ESA) during which numerous 
borings and monitoring wells were installed.  Analysis of reconnaissance groundwater 
samples indicate metals (arsenic, cadmium and lead) concentrations exceed the EPA 
Region VI Site Screening Levels (SSLs) and the MTCA Method A cleanup levels. 
Quarterly groundwater monitoring has been conducted for six onsite monitoring wells 
since January 2008.  Barium, chromium, arsenic and lead were detected in the quarterly 
groundwater sampling, of these, only arsenic exceeded the EPA SSL.  Arsenic did not 
exceed the MTCA Method A cleanup level.   
 
The Columbia Rock Concrete Products site is located at 1615 SE 6th Avenue, and has 
both soil and groundwater contamination.  A SHA has been completed by Clark County 
Public Health (2007), with the site receiving a ranking of “2” indicating that it poses a 
serious threat to human health and the environment.  Affected media at the site include 
soil and groundwater.  Contaminants of concern (above MTCA Level A Cleanup Levels) 
in soils include petroleum products (diesel, gasoline, and heavy range organics), while 
groundwater contaminants include arsenic, chromium, lead and barium.  The site is 
awaiting a remedial assessment (RA). 
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4.3.1.2 LUST Sites 
Figure 5 and Table 3 show that three leaking underground storage (LUST) sites occur 
within the Lower Washougal Wellfield wellhead protection capture.  A brief discussion 
of each of these sites follows, with some additional information provided in Appendix A. 
 
The Camas Washougal Port site (FSID 92847997) is located at 24 South A Street, 
Washougal.  Cleanup at the site began in 1990 and was completed (reported clean) in 
1995.   
 
The Goodyear Tire site (FSID 85837922) at 3440 3rd Avenue has been classified as no 
further action (NFA) after undergoing voluntary cleanup (VCP).   This classification 
indicates that the site is considered clean, and no further action is required.  Contaminants 
of concern for soils included petroleum hydrocarbons and halogenated organics.   
 
The Hiway Fuel site (FSID 22538744) is located at 1250 E Street in Washougal.  
Cleanup at the site began in 1996, with cleanup still ongoing.  Affected media are both 
soil and groundwater.   

4.3.1.3 VCP Sites 
Of the seven contaminant release sites in the Lower Washougal wellfield capture area, 
two are participating in the Voluntary Cleanup Program (VCP).  A brief discussion of 
each of these sites follows, with additional information provided in Appendix A. 
 

Voluntary Cleanup Program (VCP) Sites 
FS ID Facility Name WHPZ 
14447751 Northwest Pipeline GP Washougal M/S 6-Month 
85837922 GOODYEAR TIRE CAMAS 1 Year 

 
The Northwest Pipeline GP Washougal M/S (FSID 14447751) is located at 30 C Street, 
Washougal.  This site is participating in the VCP program, and the site is currently 
undergoing cleanup.  Impacted media is soil, with contaminants of concern including 
arsenic, and metals / priority pollutants. 
 

 
 
 
 
 
 

As discussed previously, the Goodyear Tire site has been classified as no further action 
(NFA) after undergoing voluntary cleanup (VCP).   

4.3.2 Potential Sources 
This section discusses potential sources of contamination within the wellhead protection 
capture zones based on Ecology’s Facility database, and Clark County’s parcel, 

Leaking Underground Storage (LUST) Sites 
FS ID Facility Name WHPZ 
92847997 CAMAS WASHOUGAL PORT 6-Month 
85837922 GOODYEAR TIRE CAMAS 1 Year 
22538744 HI WAY FUEL 5 Year 
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stormwater, and septic system databases. The following potential contamination sources 
have been identified within or near the capture zones for the Camas wells: 

 Hazardous materials  
 On-site septic systems 
 Underground storage tanks 
 Stormwater 
 Unused and improperly constructed wells 
 Agriculture, golf courses, and parks 
 Transportation corridors 

4.3.2.1 Hazardous Materials 
The commercial use of chemicals poses a major threat to groundwater quality, since the 
chemicals can be accidentally spilled or disposed of improperly. The likelihood of such 
releases from spills can be reduced by proper methods of handling, spill prevention 
measures, and emergency response strategies. Risk reduction strategies should target on-
site waste management practices. Improper disposal is likely the most common pathway 
for chemicals to be released into the environment.  The following facility activity 
classifications were included as hazardous materials sites:  
 

Activity 
Code Definition 

HWG Facilities that generate any quantity of a dangerous waste. They may be classified 
as small, medium or large quantity generators (SQG, MQG, or LQG) depending on 
hazardous waste generated for a given month. 

HWOTHER Facilities that are required to have a RCRA Site ID# but who do not generate 
and/or manage hazardous waste (XQG generator status). This includes 
transporters, used oil recycler's, and dangerous waste fuel marketers and burners. 

HWTRNSFR Transfer facility is a site, owned, leased or operated by a transporter of regulated 
hazardous waste shipments where any of the following occurs: 1) receives wastes 
from another transporter, 2) transfers wastes from one transport vehicle to another, 
3) transfers waste from one container to another, and 4) stores waste within a 
vehicle or on property for 10 days or less.  Examples of transfer facilities include a 
parking lot, warehouse, truck terminal, barge or steamship loading and unloading 
facility, or railroad spur loading or unloading facility. 

HWTSDF Facilities that treat store or dispose hazardous waste. 
TIER2 Businesses that store 10,000 pounds or more of a hazardous chemical or 500 

pounds or less, depending on the chemical, of an extremely hazardous chemical 
on site at any one time must report annually. Reports are sent to the State 
Emergency Response Commission [represented by Ecology], Local Emergency 
Planning Committees, and local fire departments for emergency planning. [product, 
not waste] 

TRI Facilities in specific industries that manufacture, process or use more than the 
threshold amount of one or more of 600 listed toxic chemicals. Most threshold 
amounts are 10,000 or 25,000 pounds per year. Some chemicals have much lower 
thresholds. 
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The most significant threats to groundwater are related to the use and storage of solvents. 
Solvents are persistent, both soluble and insoluble in water, and highly mobile. A large 
plume of contamination can be created with a small quantity of solvent.  
 
The Washington State Facility Site database indicates that there are twenty-one sites 
within the Lower Washougal wellfield that fall into one of the above hazardous waste 
classifications. Of these twenty-one sites, eight have active status, the rest are inactive. 
Inactive status indicates that the sites do not have current permitting, and therefore, are 
not actively overseen by Ecology.    
 

Active Hazardous Materials Sites 
FS ID Facility Name WHPZ Activity Code 
11338232 COLUMBIA STORAGE INC 2ND ST 6-Month TIER2 
37125488 COLUMBIA WAREHOUSE 6-Month TIER2 
3264254 TARR INC WASHOUGAL 6-Month TIER2 
88277363 Tidland Corp 6-Month HWG 
39956434 West Coast Marine Cleaning Inc 1 Year HWOTHER 
38772238 Camas City Operations Center CARA TIER2, HWOTHER 
994431 CAMAS CITY WELL 11 & 12 CARA TIER2 
83917959 HERAEUS SHIN ETSU AMERICA CARA TIER2 

 
The facility site index database does not indicate whether sites listed are large or small 
hazardous waste generators.  
 

4.3.2.2 On-Site Septic Systems  

4.3.2.2.1 Potential Risks 
On-site septic systems pose a risk to groundwater where they are relatively high in 
density and/or where hazardous wastes are discharged to them. Potential contaminants 
from septic systems include pathogenic organisms (bacteria and parasites), toxic 
substances, and nitrogen compounds.  
 
The extent to which pathogens are transported in the subsurface away from a septic drain 
field depends on the type of pathogen and the chemical and physical conditions in the 
subsurface. In general, if a septic system is properly sited, constructed, and maintained, 
the transport of microorganisms will be limited. Household hazardous chemicals such as 
cleaners, polishes, waxes, and paints can be transported to groundwater can via a septic 
system. Some products contain toxic and persistent chemicals that can cause low-level 
contamination when coupled with a high density of septic systems. Homeowners can 
improperly apply or dispose of chemicals because they do not understand the threat they 
pose to groundwater quality. In some areas, business and commercial facilities still use 
on-site septic systems for sewage disposal. Business, commercial, and industrial 
operations that utilize on-site systems need to take special precautions to avoid 
contamination of their wastewater.  
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Ammonia and nitrate are highly soluble in water and can be expected in detectable 
quantities wherever portions of an aquifer are affected by septic system discharges. 
Septic systems are a source of nitrates in groundwater throughout Clark County. Nitrate is 
regulated, since ingestion can result in methemoglobinemia, or “blue baby” syndrome. 
Other sources of nitrate include fertilizers, feedlots, and natural mineral deposits. 
Background concentrations of nitrates in groundwater are typically less than 1 milligram 
of nitrogen per liter (mg-N/L). The maximum contaminant level (MCL) for nitrate is 10 
mg-N/L.  
 
Although significant portions of the urban areas are served by sewer systems, many 
residents still rely on septic systems. Clark County maintains a GIS coverage of on-site 
septic system locations, locations that are based on information provided by the South-
west Washington Health Department. The locations of the septic systems are plotted on 
Figure 5. This figure indicates that the Lower Washougal wellfield capture zone has only 
one identified septic system within the six-month capture zone, 4 systems within the one-
year capture zone, and 19 systems within the 5 year capture zone. Overall, 24 septic 
system fall within the Lower Washougal Critical Aquifer Recharge Area. 

4.3.2.3 Underground Storage Tanks 
Contamination in soil and groundwater caused by leaking USTs (“LUSTs”) is a major 
environmental, legal, and regulatory issue. The most common causes of leaks are 
structural failure, corrosion, improper fittings, improper installation, and natural 
phenomena. Although USTs usually contain flammable motor fuels or heating oils, they 
may contain other compounds used by industry, government, or business. 
 
Leakage from USTs and associated piping often occurs without detection. Even relatively 
small amounts of certain compounds can adversely impact groundwater quality. Once 
released from an UST, some VOCs and petroleum products can rapidly migrate to 
groundwater, a problem that is especially serious in areas with permeable soils such as 
the sand and gravel comprising the PAA.  
 
Of the many materials stored in USTs, solvents are considered the most toxic. However, 
petroleum products may pose a greater total risk because of the prevalence of tanks 
containing petroleum products. In addition, petroleum products contain many potential 
contaminants, including three EPA priority pollutants: benzene, toluene, and 
ethylbenzene. Benzene is a known human carcinogen. 
 
Figure 5 shows the locations of USTs in the WHPA. These sites were identified from the 
WDOE UST site data. Most of them lie along the railroad corridor and within areas 
zoned industrial and commercial.  
 
A total of twelve USTs occur within the Lower Washougal wellfield capture zone. Based 
on status information from Ecology, four are active and eight are inactive. Inactive USTs 
do not currently store materials.  
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4.3.2.4 Storm Water 
Storm water (i.e., urban runoff) is produced when rainfall or other precipitation 
accumulates faster than it can evaporate, be used by plants, or infiltrate to the subsurface.  
Urban areas produce more runoff than rural areas because they have more impermeable 
surfaces, such as rooftops, driveways, streets, and highways. These surfaces not only 
promote runoff but they also reduce the infiltration that recharges groundwater supplies. 
Even grass lawns can produce more runoff than forests and pasture.  
 
Storm water typically contains pollutants, such as sediment, nutrients, bacteria, oils and 
grease, metals, and other toxicants. Many of these contaminants come from air pollution, 
motor vehicles, application of pesticides and fertilizers, soil erosion, and pet feces. 
Roofing materials have also been identified as a diffuse source of metals in runoff, 
particularly zinc (Good, 1993). In general, contaminant concentrations in storm water are 
similar for all land uses with slightly higher nitrate concentrations in residential areas, 
and higher zinc concentrations in commercial areas. Concentrated sources of storm water 
contamination may also occur if undiluted pollutants (e.g., fertilizer, gasoline) are 
accidentally spilled or intentionally released and enter storm drains. 
 
Storm water contamination has primarily been a concern for surface water pollution 
because most urban runoff is directed to streams, lakes, and other water bodies with fish 
and other aquatic life that are highly sensitive to common storm water contaminants. 
However, where storm water is discharged to infiltration areas, there is also potential for 
groundwater contamination. 

4.3.2.4.1 Potential Risks 
Concern over potential groundwater contamination from storm water has been recognized 
by several governmental agencies in western Washington. Storm water-related impacts to 
water quality are of particular concern in industrial, commercial, and high-density 
residential development areas, where runoff volumes can be large. Consequently, storm 
water runoff from highways and roads can introduce contaminants such as heavy metals 
and organic priority pollutants, pesticides, and coliform bacteria into the groundwater 
system. Impervious surfaces in the commercial and industrial areas along SR-14, the 
southern terminus of SR-500, the railroad, and 3rd Avenue contribute substantial amounts 
of runoff in the Camas study area. Storm water runoff from lawns and agricultural areas 
can introduce nitrate, herbicides, pesticides, and bacterial contaminants. 
 

4.3.2.4.2 Occurrence in the Camas Area 
Jim Hodges of Camas Public Works provided information about Camas’ storm water 
facilities for this section (e-mail comm, August 17, 2009). In addition, Clark County’s 
GIS data was reviewed to assess the distribution of dry wells in the area.  
 
All of the stormwater runoff in Camas flows to catchment basins, drainage ditches, 
biofiltration swales, exfiltration ponds or sedimentation ponds. Catchment basins and 
other surface storm water facilities filter out some pollutants before the water enters the 
subsurface or surface water environment. Near the Lower Washougal Wellfield area, 
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most storm water is captured via catchment basins and then routed to the Washougal 
River via outfall pipes. Commercial construction projects in the vicinity of Well 5 and SE 
6th Avenue have required the construction of collection ponds that provide some 
filtration and allow infiltration of stormwater. The City’s stormwater discharges are 
regulated under the Federal National Pollutant Discharge Elimination System (NPDES) 
Phase II permitting process. The permitting process requires that the City provided 
annual reports and develop a stormwater management plan (SWMP). The City has 
prepared a draft SWMP (2008) and is in compliance with the other NPDES permitting 
requirements. 
  
There are no known drywells in the City of Camas stormwater system. Drywells 
previously used in the area of Oak Park and Goot Park in southeast Camas were 
abandoned and replaced with new storm water collection systems in the mid 1990's 
 
By contrast to the City of Camas, Washougal has more than 100 dry wells. Most of the 
dry wells are in the older part of Washougal which includes the area bounded by 6th 
Street on the west, 32nd Street on the east, SR-14 on the south, and where Washougal 
River road crosses the Washougal River on the north. This area includes a portion of the 
5-year capture zone for the City of Camas’ Lower Washougal wellfield. Dry wells are the 
most common storm water facility in the older parts of Washougal, whereas surface 
storm water facilities are the most common in newer developments of Washougal. 
Similar to current engineering practices implemented by the City of Camas, all new 
construction of storm water facilities in Washougal include only surface storm water 
facilities such as biofiltration swales and retention ponds. 
 

4.3.2.5 Unused, and Improperly Constructed Wells  
Well casings can provide a conduit between the ground surface and underlying aquifers. 
Improperly constructed or abandoned wells pose several potential problems. In wells with 
no surface seal, contaminants introduced near the wellhead can move downward outside 
the casing to underlying aquifers. Many older wells that were constructed before the 
implementation of WAC 173-160 have no surface seal. Unused wells that have not been 
properly abandoned are left uncapped in many cases, posing a special risk because 
contaminants can be introduced directly into the aquifer. Unused wells also pose a risk 
when they are damaged during site redevelopment. Any of these situations can provide a 
conduit for contaminant movement. 
 
Among the private wells in the Camas vicinity, a portion were constructed prior to 
adoption of Ecology’s drilling standards and therefore have a higher likelihood of 
improper construction. In addition, since there has been no inventory of the number or 
location of these wells, some of these wells may have been abandoned properly.  Public 
water supplies have served most of the Lower Washougal area since the 1930s and 
therefore few private wells occur in this area.  
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4.3.2.6 Agriculture, Golf Courses, Parks, and Lawns 
Fertilizers, pesticides, and herbicides are applied to residential lawns, commercial 
landscaping, agricultural lands, and landscaped areas adjacent to roads. If optimally 
applied, these chemicals pose little threat to groundwater, however, applications are 
commonly not made correctly and groundwater contamination can result if fertilizers are 
applied in exceedance of the agronomic uptake rate. Excess nitrate from fertilizer will be 
recharged to the underlying groundwater system. Frimpter and others (1990) estimated 
that an average of 9 pounds of nitrate-N leached annually to groundwater from each 
5,000-square-foot lawn. Landscaping activities can also be the source of pesticides and 
herbicides such as EDB, DBCP, and dicamba.  
 
Agriculture and park turf is not a significant concern in the Lower Washougal Wellfield 
capture area (Figure 4). Most of the parks with managed turf in the study area are outside 
the wellfield capture zone, except for several parks in the eastern half of the 5 year 
capture zone.  
 
Residential lawns and landscaping occur throughout the Lower Washougal wellfield. 
These are potential sources of nitrogen, pesticides and herbicides to the groundwater. The 
risk of groundwater contamination by these contaminants is high in the PAA because the 
aquifer is unconfined and groundwater is relatively shallow. 

4.3.2.7 Transportation Spills 
Vehicles transporting hazardous material can be a source of groundwater contamination 
through accidents and resultant chemical spills. Hazardous materials are transported 
through Camas on a daily basis. The major transportation routes in the Camas include:  
 
 SR-14,  
 SR-500,  
 Burlington Northern Santa Fe railroad, and 
 3rd Avenue. 

 
All of these transportation corridors go through the Lower Washougal wellfield capture 
zone and are very close to the individual supply wells. A major spill along any of these 
routes could adversely impact groundwater pumped from any well in the Camas supply 
wells.   
 
The Washington State Department of Transportation (WDOT) is planning to install a 
stormwater infiltration facility along the north side of SE 11th Avenue, near the City’s 
wastewater treatment plant.  PGG and the City are working with DOT to help ensure that 
this facility does not adversely impact water quality in the Alluvial Aquifer.   
  
About 32 to 45 Burlington Northern Santa Fe (BNSF) freight trains pass through the 
Washougal area on a daily basis (pers. comm. Read Fay, BNSF). Roughly 25% of the 
containers may contain hazardous materials (including petrochemicals). Maximum speed 
of these trains does not exceed 45 to 50 miles per hour. These low speeds and the 
durability of the tank cars minimize the possibility of a spill in the unlikely event of a 
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derailment. BNSF has their own spill response plan and contracts with local firms to take 
handle any hazardous material problems. 
 
 
4.4 Wellhead Susceptibility/Vulnerability Analysis  
The sensitivity of the City’s groundwater sources to potential contamination was 
evaluated by assessing the relative susceptibility and vulnerability of the Lower 
Washougal wellfield.  Susceptibility refers to the estimated ease of contaminant transport 
from the land surface to the aquifer. Vulnerability accounts for the potential of 
contaminant releases at the land surface. 

4.4.1 Alluvial Aquifer – Lower Washougal Wellfield 
As described in Section 2.2.1, the PAA occurs in the floodplains of the Columbia and 
Washougal rivers and is predominantly comprised of permeable sand, gravel and cobble 
deposits.  Reported depth to groundwater in the aquifer is as little as 30 feet below land 
surface in supply wells completed at the Lower Washougal wellfield. While some fine-
grained or cemented zones are noted above the shallow water table in drilling logs, in 
many cases they are absent in the logs of neighboring wells.  Therefore, no laterally 
extensive low permeability layer exists between the land surface and the water table to 
protect the PAA from contaminants released at the land surface.  The aquifer is therefore 
considered to exhibit relatively high susceptibility. 
 
Several natural mechanisms exist for attenuation of pollutant loading to the alluvial 
aquifer. While these mechanisms are probably benefiting groundwater quality under 
current conditions, they do not reduce the aquifer’s susceptibility rating.  Percolation of 
recharge through the unsaturated zone (from the land surface to the water table) supports 
some reduction of selected contaminants via: (1) adsorption to particulates and oxides; 
(2) precipitation in aerated zones; and (3) biodegradation.  However, the course texture of 
the sediments and general lack of organic matter suggests that the unsaturated zone offers 
minor contaminant attenuation relative to more silty, organic soils. Dilution via mixing 
with uncontaminated recharge in the unsaturated zone and the alluvial aquifer also serves 
to reduce contaminant concentrations.  Because it is nearly certain that some contaminant 
loading occurs at the land surface (e.g., from known contaminated sites, urban runoff and 
septic systems), the fact that historic groundwater quality monitoring has detected 
minimal contamination supports the value of these two processes. However, lack of 
contaminant detection in the City’s wells does not mean that contamination is not 
reaching the water table in adjacent areas. It is important to understand that these natural 
attenuation processes are not likely to offer sufficient protection against a significant 
contaminant spill or release at the land surface.   
 
Aquifer vulnerability is typically expressed as a risk factor, calculated by multiplying 
ratings reflecting the ease of contaminant transport to the water table (susceptibility) by 
the potential for contaminant releases at the land surface. Thus, the risk of groundwater 
contamination depends both on the hydrogeologic framework and the activities 
conducted at the land surface. In the case of Camas, the PAA should be considered highly 
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vulnerable to potential contamination. While active, known/confirmed sources of 
groundwater contamination are limited, potential sources of contamination include: 

 Known and unknown UST’s and LUST’s; 
 Hazardous waste generators; 
 Industrially or commercially zoned areas and related parcels of concern; 
 Dry wells and septic tanks; 
 Transportation spills; and, 
 Other potential sources. 

 
In addition to the risks associated with contaminant loading and the hydrogeologic 
framework, additional risk arises from the fact that most of the City’s wells are clustered 
in close proximity to each other and may be susceptible to the same contamination 
events. Only Well 13 is located such that it’s capture zone does not merge with the other 
Lower Washougal supply wells. Should groundwater contamination be detected at the 
main wellfield (e.g., Well No. 5-8 and 10-12), the City has few backup options for 
supply. In this event, the City would need to rely on its surface water sources, Wells 9 
and 13, and the intertie with Washougal. These options would not supply the City’s entire 
water demand on a sustained basis, particularly during the high demand summer months. 
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Table 1.  Summary of Land Use Types of Concern

Parcel Land-Use Description
Number of Parcels 
Within CARA

Auto Body Shop 1
Bio-Filtration Swales/Ponds 1
Boats and marine accessories. 1
Drive Through Car Wash 7
Electric power boosters, transformers, sub-stations, right-of-ways. 1
Electric power operating, maintenance, and repair building. 2
Feedlots. 1
Fleet Operation Centers & Storage 4
Gas storage tanks, pumping, distribution, pipelines, production. 2
General repair & service garages 8
Health Clinics: Medical / Dental / Other 1
Medical & Dental Laboratories 1
Mfg - Lumber & Wood Products 1
Mfg - Machinery 4
Mfg - Miscellaneous 1
Motor vehicle dealers, new cars and small trucks, 3
Parking Lot: Gravel, for adjoining building 8
RETAIL AUTOMOTIVE AND ALLIED 1
Rock quarry, crushing, sand and gravel pits. 3
SERVICE REPAIR SHOP 8
Service Station w/ Tanks & Pumps or Card Lock Station 1
Sewage Related Bldg or Structure 4
Tires (includes retread tires), batteries, parts and accessories dealers 3
Veterinarians / Small Animal Hospitals. 1

Pacific Groundwater Group JM9702.14
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Table 2. Summary Data for Parcels of Concern Within Camas Wellhead Protection Capture Zone 

Parcel Serial 
Number Owner Name Owner Address Site Address Legal Description Buisness Description

Zoning 
Abbreviation WHPZ

73134007 NORTHWEST PIPELINE PO BOX 58900, SALT LAKE CITY, UT 84158 30 C ST, WASHOUGAL #7 DAVID PARKER DLC .45A Gas storage tanks, pumping, distribution, pipelines, product LI 6-Month 1
73134153 HAMBLETON BROS LUMBER CO PO BOX 285, WASHOUGAL, WA 98671 335 A ST, WASHOUGAL #153, #154, #178 D. C. PARKER DLC 16.69 A Mfg - Lumber & Wood Products HI 6-Month 2
73134157 PORT OF CAMAS WASHOUGAL 24 A ST, WASHOUGAL, WA 98671 WASHOUGAL #157 DAVID PARKER DLC 2.89A Parking Lot: Gravel, for adjoining building CH 6-Month 3
73134161 PORT OF CAMAS WASHOUGAL 24 S A ST, WASHOUGAL, WA 98671 115 S 1ST AV, WASHOUGAL #161 DAVID C PARKER DLC 1.72A Motor vehicle dealers, new cars and small trucks, CH 6-Month 4
73134170 PORT OF CAMAS WASHOUGAL 24 S A ST, WASHOUGAL, WA 98671 WASHOUGAL #170 DAVID C PARKER DLC Electric power operating, maintenance, and repair building. LI 6-Month 5
73139080 PORT OF CAMAS WASHOUGAL 24 S A ST, WASHOUGAL, WA 98671 115 S 1ST ST, WASHOUGAL PARKERSVILLE LOTS 1, 2, 3, 4, 5 BLK 10 Boats and marine accessories. CH 6-Month 6
73139085 PORT OF CAMAS WASHOUGAL 24 A ST, WASHOUGAL, WA 98671 WASHOUGAL PARKERSVILLE LOTS 6 & 7 BLK 10 Parking Lot: Gravel, for adjoining building CH 6-Month 7
73139087 PORT OF CAMAS WASHOUGAL 24 A ST, WASHOUGAL, WA 98671 WASHOUGAL PARKERSVILLE LOTS 8 & 9 BLK 10 Parking Lot: Gravel, for adjoining building CH 6-Month 8
73139089 PORT OF CAMAS WASHOUGAL 24 A ST, WASHOUGAL, WA 98671 WASHOUGAL PARKERSVILLE LOT 10 BLK 10 Parking Lot: Gravel, for adjoining building CH 6-Month 9
73139090 PORT OF CAMAS WASHOUGAL 24 A ST, WASHOUGAL, WA 98671 WASHOUGAL PARKERSVILLE BLK 13 Parking Lot: Gravel, for adjoining building CH 6-Month 10
87021000 GUNDERSON BEVERLY A TRUSTEE 2375 SE 8TH AVE, CAMAS, WA 98607 2456 SE 8TH AV, CAMAS ORCHARD HOME WASHOUGAL #2 LOT 1 AKA #1 LOT 1 SP3-341 3.12A RETAIL AUTOMOTIVE AND ALLIED HI 6-Month 11
87053000 TIDLAND CORPORATION 2305 SE 8TH AVE, CAMAS, WA 98607 2305 SE 8TH AV, CAMAS ORCHARD HOME WASHOUGAL #4 LOT 2 1.91A Mfg - Machinery HI 6-Month 12
87054000 TIDLAND CORPORATION 2305 SE 8TH AVE, CAMAS, WA 98607 CAMAS ORCHARD HOME WASHOUGAL #5 LOT 2 .23A Mfg - Machinery HI 6-Month 13
87260000 C B I LLC 2305 SE 8TH AVE, CAMAS, WA 98607 2380 SE 8TH AV, CAMAS ORCHARD HOME WASHOUGAL #2 LOT 9 .17A Mfg - Miscellaneous LI 6-Month 14
87360000 CITY OF CAMAS 616 NE 4TH AVE, CAMAS, WA 98607 1129 SE POLK ST, CAMAS ORCHARD HOME WASHOUGAL #1 LOT 16 3.02A Sewage Related Bldg or Structure RC 6-Month 15
87365000 CITY OF CAMAS 616 NE 4TH AVE, CAMAS, WA 98607 CAMAS ORCHARD HOME WASHOUGAL #2 LOT 16 Sewage Related Bldg or Structure RC 6-Month 16
87451000 CORAL PROPERTIES LLC 14313 NE 20TH AVE A-104, VANCOUVER, WA 98686 1846 NE 3RD AV, CAMAS RIVER VIEW ADDN TO CAMAS #3 LOT 8 Motor vehicle dealers, new cars and small trucks, RC 6-Month 17
87452000 CORAL PROPERTIES LLC 14313 NE 20TH AVE A-104, VANCOUVER, WA 98686 CAMAS RIVER VIEW ADDN TO CAMAS #4 LOT 8 & #3 LOT 9 Motor vehicle dealers, new cars and small trucks, RC 6-Month 18
87460000 CORAL PROPERTIES LLC 14313 NE 20TH AVE A-104, VANCOUVER, WA 98686 1904 NE 3RD AV, CAMAS RIVER VIEW ADDN TO CAMAS #1 LOT 9 General repair & service garages RC 6-Month 19
87500000 EPJLM LLC 2845 NW LOGAN CIR, CAMAS, WA 98607 2016 NE 3RD AV, CAMAS RIVER VIEW ADD TO CAMAS #1 #4 LOT 10 #2 LOT 11 Health Clinics: Medical / Dental / Other RC 6-Month 20
88630000 TIDLAND CORPORATION 2305 SE 8TH AVE, CAMAS, WA 98607 754 SE UNION ST, CAMAS OAK PARK ADDN WASHOUGAL LOT 6 BLK 8 Mfg - Machinery HI 6-Month 21
88640000 TIDLAND CORPORATION 2305 SE 8TH AVE, CAMAS, WA 98607 2205 SE 8TH AV, CAMAS OAK PARK ADDN WASHOUGAL LOTS 7 & 8 BLK 8 Mfg - Machinery HI 6-Month 22
89861000 ENCON PACIFIC LLC 1660 LINCOLN ST STE 1800, DENVER, CO 80264 1635 SE 6TH AV, CAMAS #32 OF DAVID C PARKER DLC 4.98A Rock quarry, crushing, sand and gravel pits. HI 6-Month 23
89882000 BRAMBLE ACRES LLC 4206 NE 261ST AVE, CAMAS, WA 98607 2459 NE 3RD LP, CAMAS #64 OF DAVID C PARKER DLC .50A Medical & Dental Laboratories RC 6-Month 24
89908000 NORTHWEST PIPELINE PO BOX 58900, SALT LAKE CITY, UT 84158 CAMAS #135 DAVID C PARKER DLC 4.17A Gas storage tanks, pumping, distribution, pipelines, product MF-24 6-Month 25
89932000 CITY OF CAMAS 430 NE EVERETT ST, CAMAS, WA 98607 CAMAS #192 DAVID PARK DLC 18.24A M/L Rock quarry, crushing, sand and gravel pits. HI 6-Month 26
91045163 CITY OF CAMAS 613 NE 4TH AVE, CAMAS, WA 98607 CAMAS #163 DAVID PARKER DLC 4.39A Electric power boosters, transformers, sub-stations, right-o R1-7.5 6-Month 27
91045167 SONDEREN ENTERPRISES LLC 6590 SW LOMBARD AVE, BEAVERTON, OR 97008 3136 NE 3RD AV, CAMAS #176-A D C PARKER DLC 2.13A Tires (includes retread tires), batteries, parts and accesso RC 6-Month 28
96158768 BUCK STEVEN E PO BOX 324, WASHOUGAL, WA 98671 921 4TH ST, WASHOUGAL RIVERSIDE ESTATES LOT 5 SUB 96 Auto Body Shop CC 6-Month 29

127950000 CLARK PUBLIC UTILITIES PO BOX 8900, VANCOUVER, WA 98668 WASHOUGAL #115 DAVID C PARKER DLC .96A Electric power operating, maintenance, and repair building. LI 6-Month 30
700120000 COLUMBIA ROCK PRODUCTS INC PO BOX 1067, CAMAS, WA 98607 1635 SE 6TH AV, CAMAS BN RY LEASE 229,056 Rock quarry, crushing, sand and gravel pits. HI 6-Month 31
71355005 TOWNSEND GREG & TOWNSEND MONICA 401 6TH ST, WASHOUGAL, WA 98671 401 C ST, WASHOUGAL #26-A #453-A #624-A #619-A #640-A AKA LOT 2 SP2-554 1.04A Veterinarians / Small Animal Hospitals. CH 1 Year 1
73134116 MUYSKENS DIRK & HOMA DARLENE ETAL PO BOX 926, RIDGEFIELD, WA 98642 453 C ST, WASHOUGAL #116 OF D C PARKER DLC 1.11A Parking Lot: Gravel, for adjoining building LI 1 Year 2
73134155 MCGREW ROBERT W & MCGREW KATHARINA TRUSTEES MCGREW FAMILY TRUST, WASHOUGAL, WA 98671 450 C ST, WASHOUGAL #155 D C PARKER DLC .38A SERVICE REPAIR SHOP CH 1 Year 3
75357048 M & M CARWASH INC PO BOX 812, BORING, OR 97009 WASHOUGAL R B JOHNSTON TTS LOT 12 BLK 2 Drive Through Car Wash CV 1 Year 4
75357049 M & M CARWASH INC PO BOX 832, BORING, OR 97009 WASHOUGAL R B JOHNSTON TT LOT 12 BLK 2 (SEE 075357-048-050 LAND AV) Drive Through Car Wash CV 1 Year 5
75357050 M & M CARWASH INC PO BOX 832, BORING, OR 97009 WASHOUGAL R B JOHNSTON TRACTS LOT 13 BLK 2 Drive Through Car Wash CV 1 Year 6
75357051 M & M CARWASH INC PO BOX 832, BORING, OR 97009 WASHOUGAL R B JOHNSTON TRACTS LOT 14 BLK 2 Drive Through Car Wash CV 1 Year 7
91045582 KITTERMAN LLC 45.6% 811 NE 112TH AVE SUITE 104, VANCOUVER, WA 98662 CAMAS WEIR PARK #1 LOT 7 BLK 1 Parking Lot: Gravel, for adjoining building RC 1 Year 8
91045584 KITTERMAN LLC 45.6% 811 NE 112TH AVE SUITE 104, VANCOUVER, WA 98662 CAMAS WEIR PARK #1 LOT 8 BLK 1 Parking Lot: Gravel, for adjoining building RC 1 Year 9
91045652 MANBER MIRIAM TRUST 1/3 INT 555 12TH ST STE 1400, OAKLAND, CA 94607 3440 NE 3RD AV, CAMAS WEIR PARK LOTS 3 & 4 BLK 5 Tires (includes retread tires), batteries, parts and accesso RC 1 Year 10
91045666 FOUNTAIN ROBERT & FOUNTAIN NANCY 114 SE WEIR ST, CAMAS, WA 98607 114 SE WEIR ST, CAMAS WEIR PARK LOT 16 BLK 5 General repair & service garages RC 1 Year 11
71360000 HIGGINSON BLAINE & HIGGINSON BRIAN 984 17TH ST, WASHOUGAL, WA 98671 984 17TH ST, WASHOUGAL #19C OF OUGH DLC .50A SERVICE REPAIR SHOP R1-10 5 Year 1
71527002 R & T AUTO BODY INC 1434 E ST, WASHOUGAL, WA 98671 1434 E ST, WASHOUGAL #275 OF RICH OUGH DLC General repair & service garages CC 5 Year 2
71528000 R & T AUTO BODY INC 1434 E ST, WASHOUGAL, WA 98671 1434 E ST, WASHOUGAL #276 OF RICH OUGH DLC General repair & service garages CC 5 Year 3
71542000 BKS ENTERPRISES INC 1641 E ST, WASHOUGAL, WA 98671 1641 E ST, WASHOUGAL #292 OF RICH OUGH DLC Drive Through Car Wash CV 5 Year 4
71543000 VAUGHN PATRICIA 462 LILLIAN LN, ROSEBURG, OR 97470 1423 E ST, WASHOUGAL #293 OF RICH OUGH DLC SERVICE REPAIR SHOP CV 5 Year 5
71559000 MALFAIT RONALD & MALFAIT SHERYL 31914 SE 17TH ST, WASHOUGAL, WA 98671 1022 E ST, WASHOUGAL #315 OF RICH OUGH DLC Drive Through Car Wash CC 5 Year 6
71592000 MALFAIT RONALD & MALFAIT SHERYL 31914 SE 17TH ST, WASHOUGAL, WA 98671 WASHOUGAL #367 OF RICH OUGH DLC Drive Through Car Wash CC 5 Year 7
71622000 WASHOUGAL SCHOOL DIST #112 2349 B ST, WASHOUGAL, WA 98671 WASHOUGAL #420 OF OUGH DLC Fleet Operation Centers & Storage R1-7.5 5 Year 8
71666000 MALFAIT RONALD & MALFAIT SHERYL 31914 SE 17TH ST, WASHOUGAL, WA 98671 1138 E ST, WASHOUGAL #473 OF RICH OUGH DLC General repair & service garages CC 5 Year 9
71671002 GATEWAY COMMUNITY CHURCH WASHOUGAL 1235 E ST, WASHOUGAL, WA 98671 1325 E ST, WASHOUGAL #479 OF OUGH DLC .11A SERVICE REPAIR SHOP CV 5 Year 10
71680000 MALFAIT RONALD S 31914 SE 17TH ST, WASHOUGAL, WA 98671 1250 E ST, WASHOUGAL #489 OF RICH OUGH DLC .22A Service Station w/ Tanks & Pumps or Card Lock Station CC 5 Year 11
71683000 COLUMBIA ELECTRIC INC PO BOX 473, WASHOUGAL, WA 98671 1338 E ST, WASHOUGAL #496 OF RICH OUGH DLC .21A SERVICE REPAIR SHOP CC 5 Year 12
71706000 MALFAIT RONALD & MALFAIT SHERYL 31914 SE 17TH ST, WASHOUGAL, WA 98671 1204 E ST, WASHOUGAL #530 OF OUGH DLC .25A Tires (includes retread tires), batteries, parts and accesso CC 5 Year 13
71717002 MAHRE DONALD A  (C/S) 1403 SE 283RD AVE, CAMAS, WA 98607 1315 E ST, WASHOUGAL #553 OF OUGH DLC .14A SERVICE REPAIR SHOP CV 5 Year 14
71741000 MAHON JENIFER & MAHON JOHN A 1005 I ST, WASHOUGAL, WA 98671 1005 I ST, WASHOUGAL #589 OF OUGH DLC .35A Feedlots. R1-7.5 5 Year 15
71792000 HATTEN RANDALL & HATTEN BRENDA PO BOX 141, WASHOUGAL, WA 98671 1320 E ST, WASHOUGAL #662 OF RICHARD OUGH DLC .31A SERVICE REPAIR SHOP CC 5 Year 16
71832000 VAUGHN PATRICIA 462 LILLIAN LN, ROSEBURG, OR 97470 1405 E ST, WASHOUGAL #714 RICHARD OUGH DLC .23A General repair & service garages CV 5 Year 17
71886000 JENSEN RONALD & JENSEN DONNA TRUSTEE 982 E ST, WASHOUGAL, WA 98671 1022 E ST, WASHOUGAL #777 RICHARD OUGH DLC SERVICE REPAIR SHOP CC 5 Year 18
71910000 SAMPLE RONALD N & LILJA-SAMPLE NANCY 2100 NE 249TH AVE, CAMAS, WA 98607 WASHOUGAL #803 RICHARD OUGH DLC General repair & service garages CC 5 Year 19
75358010 WASHOUGAL SCHOOL DIST #112 2349 B ST, WASHOUGAL, WA 98671 971 E ST, WASHOUGAL ELLS SUB-DIV LOT 1 Fleet Operation Centers & Storage R1-7.5 5 Year 20
75359586 RADFORD BRIAN J 3000 H ST, WASHOUGAL, WA 98671 730 E ST, WASHOUGAL MIDLAND ACRE REPLT BLKS 1-5 & TTA #2 LTS 24 Z 26 BLK 1 General repair & service garages CV 5 Year 21
75359644 WASHOUGAL SCHOOL DIST #112 2349 B ST, WASHOUGAL, WA 98671 995 E ST, WASHOUGAL MIDLAND ACRES REPLAT BLKS 1-5 & TT A #1 LOT 2 BLK A Fleet Operation Centers & Storage R1-7.5 5 Year 22
75359646 WASHOUGAL SCHOOL DIST #112 2349 B ST, WASHOUGAL, WA 98671 WASHOUGAL MIDLAND ACRE REPLAT BLKS 1-5 & TT A #2 LOT 2 BLK A Fleet Operation Centers & Storage R1-7.5 5 Year 23

131901042 CITY OF WASHOUGAL 1701 C ST, WASHOUGAL, WA 98671 WASHOUGAL AUTUMN SLOPE TT A SUB 2004 Bio-Filtration Swales/Ponds R1-10 5 Year 24
87124000 CITY OF CAMAS 616 NE 4TH AVE, CAMAS, WA 98607 CAMAS ORCHARD HOME WASHOUGAL G,H,& I LOT 4 .17A Sewage Related Bldg or Structure LI CARA 1
89924000 CITY OF CAMAS 616 NE 4TH AVE, CAMAS, WA 98607 CAMAS #183A DAVID C PARKER DLC 1 A M/L Sewage Related Bldg or Structure RC CARA 2

Pacific Groundwater Group JM9702.14
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Table 3.  Summary of Environmental Sites of Concern
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1 Camas Washougal Port 92847997 6-Month Y Y Y 22500 N N
2 Chevron Bulk Plant Camas 1043 6-Month Y N N N Y C C C C
3 Clark Public Utility Dist C St 5352681 6-Month N Y N N N
4 Columbia Storage Inc 2nd St 11338232 6-Month N N N Y N
5 Columbia Warehouse 37125488 6-Month N Y N 550 Y N
6 Hambleton Bros Log Yard 4399598 6-Month Y N N N Y C C C
7 Jimbos Deli Mart 2 86429735 6-Month N Y N 60000 N N
8 Northwest Pipeline Gp Washougal M/S 14447751 6-Month Y N N Y Y C C
9 Tarr Inc Washougal 3264254 6-Month N N N Y N

10 Tidland Corp 88277363 6-Month N N N Y N
11 Tidland Corporation 7282918 6-Month N Y N 550 N N
12 Triangle Resources 3153967 6-Month N N N N N
13 Us Doe Bpa Camas Substation 3811629 6-Month N N N Y N
14 All Seasons Auto Centers Inc Camas 18768638 1 Year N N N Y N
15 Brass Lamp Motor Inn 64124152 1 Year N N N Y N
16 Goodyear Tire Camas 85837922 1 Year Y Y Y 3000 N Y
17 Helland Brothers Ss 69936158 1 Year N N N Y N
18 Schucks Auto Supply Camus 52218486 1 Year N N N Y N
19 Washougal Electric & Sheet Metal Inc 16327542 1 Year N Y N 550 N N
20 West Coast Marine Cleaning Inc 39956434 1 Year N N N Y N
21 Asher Engine Service 94778244 5 Year N N N Y N
22 Clark County Pub Wks Washougal Site 95756539 5 Year N Y N 16500 N N
23 Hi Way Fuel 22538744 5 Year Y Y Y 103500 N N
24 Napa Washougal 79581825 5 Year N N N Y N
25 Overton Mfg Inc 49392144 5 Year N N N Y N
26 S & S Food Mart 64113396 5 Year N Y N 45000 Y N
27 Washougal School Dist Bus Garage 48371594 5 Year N Y N N N
28 Washougal Shell 57872946 5 Year N Y N N N
29 Camas City Operations Center 38772238 CARA N N N Y N
30 Camas City Well 11 & 12 994431 CARA N N N Y N
31 Camas City Well 3 9810684 CARA N N N Y N
32 Camas Stp 74959167 CARA N N N Y N
33 Columbia Rock Concrete Products Inc 5016308 CARA Y N N N Y S C
34 Gk Construction & Equipment Rentals 4168647 CARA N N N Y N
35 Heraeus Shin Etsu America 83917959 CARA N N N Y N

Pacific Groundwater Group
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Refer to Section 4.3 and Table 3 for description.
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CHEVRON BULK PLANT CAMAS

Geographic Information

Ecology Region: SWRO Legislative District: 18 WRIA: 28

County: Clark Congressional District: 3 Tribal Land: No

Facility/Site: 1043

Address

SE 6TH AVE & SE UNION AVE

CAMAS WA 98607     

Decimal Coordinates

Latitude: 45.58285

Longitude: -122.38523

Interaction 
Description

Ecology 
Program

Ecology Program 
Phone

Program ID Start Date End Date

State Cleanup Site TOXICS (360) 407-7224  5/23/1990

Ecology Interactions

Industrial Codes (External Links Below)

CHEVRON BULK PLANT CAMAS, TRIANGLE RESOURCESAlso known as:

Larger Map Larger Map

Report generated on 08-05-2009
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Site ID: 1043 CHEVRON BULK PLANT CAMAS

Clark COUNTY

-122.38545.582

Township/Range/Section: 1N 3E 48

Lat/Long:

3

18

Congressional District:

Legislative District:

CAMAS, 98607     

SE 6TH AVE & SE UNION AVE        
       

Address:
LOCATION

(View Map)

1/24/2008
5/23/1990

SCHMALL, ROD                  
SOUTHWEST

ERTS ID:
LUST ID:

Last Update Date:
Entered Date:
Site Manager:

Responsible Unit:

2
MTCA only

RA in Progress

Brownfield:
WARM BIN#:

Statute:
Site Type:

Independent Status:
Ecology Status:

STATUS

Restrictive Covenant:
No Further Action (NFA): NFA Date:

(View Site Web Page)

PSI:

Activity Status Start Date End Date Legal Mechanism Project Manager
Site Hazard Assessment Completed 2/10/1995 6/29/1995 SOUTHWEST REGION

Hazardous Sites Listing Completed 8/22/1995 8/22/1995 SOUTHWEST REGION

Remedial Investigation/Feasibility Study In Process 10/20/2003 7/1/2010 Agreed Order SCHMALL, ROD

SITE ACTIVITIES

B = Below MTCA Cleanup Levels; C = Confirmed; R = Remediated; S = Suspected

PCB = PolyChlorinated BiPhenyls      PAH = Polynuclear Aromatic Hydrocarbons      MTBE = Methyl Tertiary-Butyl Ether

(21-24 Sediment only) 
#21 = Tributyl Tin 
#22 = Bioassay/Benthic 
        Failures 
#23 = Wood Debris 
#24 = Other

#16 = Conventional Contaminants, 
        Inorganic 
#17 = Asbestos 
#18 = Arsenic 
#19 = MTBE 
#20 = Unexploded Ordnance (UXO)

#11 = PAH 
#12 = Reactive Wastes 
#13 = Corrosive Wastes 
#14 = Radioactive Wastes 
#15 = Conventional Contaminants, 
        Organic

#6 = Pesticides 
#7 = Petroleum Products 
#8 = Phenolic Compounds 
#9 = Non-Halogenated Solvents 
#10 = Dioxins

#1 = Base/Neutral Organics 
#2 = Halogenated Organics 
#3 = Metals-Priority Pollutants 
#4 = Metals-Other 
#5 = PCB 

CONTAMINANT KEY

Contaminants:
AFFECTED MEDIA & CONTAMINANTS DATA

Media 2 3 7 9

Soil- C C C C

Groundwater- C C C C

Toxics Cleanup Program Integrated Site Information System

Cleanup Site Details July 17, 2009
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Confirmed and Suspected Contaminated Sites List
Legend on Last Page

August 6, 2009

COUNTY - CLARK (1 sites)

Site Name: CHEVRON BULK PLANT CAMAS Entered Date May 23, 1990
FS ID: 1043 Rank 2 Last Update  January 24, 2008

Address SE 6TH AVE & SE UNION AVE PSI Resp.  Unit Southwest
CAMAS, WA 98607 VCP Ecology Status RA in Progress

(View Map) Lat: 45.58285 / Long: -122.38523 Brownfield
Contaminant

ACTIVITY STATUS START END LEGAL
Site Hazard Assessment C 2/10/1995 6/29/1995

Hazardous Sites Listing C 8/22/1995 8/22/1995

Remedial Investigation/Feasibility Study I 10/20/2003 7/1/2010 Agreed Order

Media 2 3 7 9

Soil- C C C C

Groundwater- C C C C

*hover over boxes above for details

Report Statistics

Number of Counties. 1 Number of Brownfield Sites 0

Total Number of Resp. Units 1 Number of VCP Sites 0

Number of Regions 1 Number of Puget Sound Initiative Sites 0

Total Number of Sites 1 Number of Ranked Sites 1

Toxic Cleanup Program Integrated Site Information System Page 1 of 2
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rerJositories, contact Southvlfest
fte'~II.JH<~l Office records center at

407-6365 to schedule an

to be on the site ,.,.",;l;n~

you received this fact sheet dll,prth,

you are on the site

Please submit your written comments to
Marcel Site at the
Eco!c)j;(y address listed in the box on page
one. wiH review and to
all comments and may revise the

order. of site activities will

assessment rileasure the threats
human health and the environment. The

wilJ evaluate site Clt~anup

alternatives, wiH oversee
the

ensure that parts of the
fulfilled.

order Chevron to
conduct a remedial

! "',U ",," and risk assessment of lead

The remedial m\/eslt!,!!litlcm
determine the nature, extent, and

mligrlitllde of site contamination. The risk

remedial In\lestigatiiJnl'fellsil)ility
risk assessment should be cC'Jnpl,~te,d

Summer 2004.

assessment
action

2
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\USHINGTU
eE ~TM iliT

Eel L• G

Camas
625 NE 4th
Camas, 'NA
(360) 834·4692

www.ecy.wa.gov, then
"Pubiic Events Calendar page"

IEcolclQY Southwest Regional
above

'''''''''_",,, COMMENT PEmOD 01'1
IA(~RE,ED ORDER:

Iu~Jdates should be directed to
Marcel Szyszkowski, Site Manager,
at the address listed above

at (360) "'''J·t,.",.,.

bco!c}gy conducted a site initial
m\lesi:lgEttloln in November 1992. In

the site was ranked on the
Hazardous Sites List as a 2 (1

:5 Chevron Bulk
Camas received its score based on

gf(mrld\',fat,~rand human

Site soil
gr()U!ld\Nater sarnpJliuls, occurred between
October 1987 and November 1995.
Petroleum constituents and lead above
cle~anup levels have been detected in soil
underneath the former
pumps, and storage
well as the area of the former

south.

Five fuel tanks pumps,
associated and some bul1dm~~s were
removed in 1984, A fuel oil undeJrground

tank was removed in 1990.
rU"".''',!;.H site files do not indicate where
lead and other additives were

were on-site since there
is lead contamination in soil and

site. The site is about 800 feet S01cltl:l:east
from the River. The CC}luml,ia

1700 feet south
Dr'ml<ing water wens for the
Camas are 250 feet north and

000 feet southeast of the site. Area
gro1unl:lwilter flows n01rthINeo;t, S()utllWI~St,

is located at 612 SE
bulk terminal

'was 983.
REuh'oald spurs border the site to the

and other apphcalble

Your comments on the pn)pc)sc:Q
order are welcome through

2003. The box to the
nnmfulf'.Q infonnation about where to
review the order, as well as where

submit comments.

cOii1tamrmrted soil and at the
Chevron Bulk site. The

order document
to!'mi~Ji:ling an agreement between

persons
pn)pc)st:d site

on

Miriam Duerr, Publication No. 03·09·034 Page 1
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Vancouver
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No NAICS information is available for this facility 
site.

SIC 
Code

SIC Description

2999 PETROLEUM & COAL PRODUCTS

Report generated on 08-05-2009
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STATE
ECOLOG\{

#207407

)
)
)
)

Chevron Products ComrJany
A ChevronTexaco ComrJany
Attn: Jon,N.KuDDU1S,
P.O. Box 6004
6001 Hollmger Ld.11I n.m Rd. Room T4276
San CA 94583-0904

L

This Order is issued pursuant to the <;mthrw·ihl of RCW 70,

n.

hcoicigy makes the foIIO\iilingPiT"<,,liYHW without admission of such facts the Chevron Products CC1mlJarlY

SITE DESCRIPTION: The site is a former Bulk Terminal located on the southeast comer of the
intersection of SE Sixth Avenue and SE Union Street in Chevron no has any leasehold
or other real or interest in the Site.. The site was decommissioned in and the abovl~gr"Q"llnd

storage tanks pumps and associated were removed in 1984. Railroad spurs bordered the site to the
north and east. A garage was located in the northwest comer of the and a warehouse bUlllding
t"r'f"w'rh, oc<cu]Jied the southern of the to the documents an
office building remains on the southern of the The documents reviewed did not state the year

at this site.

RECEPTORS: apIJroxinrlat,ely 800 feet southeast from the W,lshou,gal River. The Columbia River is
located feet south ofthe site. There are also wells for the of
Camas located appnlximaltely 250 feet north of the site weil and I feet southeast
of the site well #5).

The last gnJUlld1Nater smnpling

SITE INVESTIGATIONS:
1995. A total of nine soil
groun(iWilter monitl:YrJrlg wells

lmrestig;atiiOl1lS have been at the site between October 1987 and November
have been drilled on the site. Seven ofthese were co:mr,lelted

Wells IVIW-l MW-4 were cOinp'lete:d
have never gellerate:d grol1wjwatEor. Groundwater wells MW-5 thr'ough
apJprclxi!mately 44 feet in these wells has

performed on November 27,19950

were also cOlmf'ileled to of15 the site

OT~IVi'Jlv silt to five
Concentrations ofpetro:le\lm

Method A levels
Concentrations ofTPH ex,ce(cd)!1.g

a on

Soils observed site consist sand
Boulders were encountered 20 feet

ily(irocar'bolt1s e:;;:ce:edmg Waishmgton State Model Toxies Control Act
detected in soil beneath the former pumps and ASTs to

cle:anup levels were also detected in the area
beneath a sand near the former garage.
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GROUNDWATER CONDITIONS: Groundwater has been observed the nnri+mu'ct S011thwf;~St"

to has from 31 feet to 44 feet Concentrations ofTPH~
Pl-i-dle,;eL TPH-oil and BTEX have never been detected in ,grcmndV\rat(~r s"mplf;~s c,ollec1ted

illcmiltoring wells MW-6 and MW-7 above limits. Concentrations of
per billion have been detected in Well MW-5. Concentrations ofBTEX comr)mmcls

non-c!et<ectabie levels 120 Well MW-5, Groundwater been sarnpled

REMEDIATION ACTIVITIES:
The

in diameter
were nn-mp7hr ab:lnclorled

confirmation soil vvere coHected
Lalbm'atc)ry an:l!ytic:II results indicate soil above MTCA clE~anup

beneath former ASTs at 5 feet

IlL

Chevron was an "owner or open:ltoir" as defined at RCW 70, ofa as defined in

2. which consists of one acre known as the former Chevron Site
is located at SE 6th Avenue and SE Union

3. The substances found at the Site as described above are "hazardous substances" as defined at RCW
70,1 V_'JJ,VL1.J\

4. Based on the presence of these hazardous substances at the Site and all factors known to Ec:oIIJg:y,
release or threatened release of hazardous substances from the as defined at RCW 70. "",,"/i! '"

5. a letter dated notified Chevron orits status as a liable InM'OC"'"

under RCW 70.105D.040 after notice and a letter 2002 Chevron
accepted determination that Chevron is a under RCW 70.1 05D.040.
Pursuant to RCW 70. and 70. may liable persons to
investigate or conduct other remedial actions with to the release or threatened release of hazardous
sul)st:mc:es, whenever it believes such action to be in the interest
Based on the believes the remedial actions this Order are in the
interest.

IV.

Based on the Facts and It IS
and that these activities be conducted in accordance
pn)Vjded for herein.

ordered Chevron the Iollmvi!l!! activities
!'k,~,~"'~_ 173-340 WAC unless otherwise spE;cijjC31!ly

The activities in this Order are to remediate the po,teIlti:ll
from the Site. work to be pel'Iol'me:d lrlc!lldes,
contaminant to the beneath the
imp!E:ml~nttherecommendations of the RI/RA/FS.

health and the en\{lnmrnellt
reduce the risk of further

of the

on the IOlegoirlg and DE~tel~minations,

the Site to the rec1uirelneints ofthis Order. order remedial actions under this
Chevron shall the and carry out the activities sp,ecitie:d 111 All activities shall

conducted in accordance with 173··340 WAC otherwise herein.

SAP/HASP
sanrlplmg and ana.lvsis

WAC 173~340-8 0 and 820.
will propose a scope of work to evaluate

No. 02TCPSR-3991

06116/03

be
The
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soil and

analySIS scheme mcludmg
The draft work

su[)mitte:d within
nrrlVlr'lp written COlYlHlents

Chevron shall submit a draft work to for characterization ofthe
grc)urtdv/atl~rcontamination at the Site. The work shall contain a SAP which will ,rl<",t,tu

be limited to the number of soil test locations and f':rclUnd'iilati~r n""",;j'n.r',c,rc iC)CatlOns;
sanlpll~s and

2, REMEDIAL iNVESTIGATIONIRISK ASSESSMENT/FEASl!BIUTY STUDY IJr"JUll'lFlJJrcH

Chevron shall conduct remedial risk assessment
address substantive of WAC 173-340-350 and 360. The RI will evaluate the distribution of
contaminants soil and at the Site. Based on these the RA and FS vviH be to evaluate
a range of remedial Site conditions that pose an risk to human health and/or
the environment

a) The work outlined in Subsection 1a of this Order will be The RI work
will include a scope of work to characterize the nature and extent of soil and grcmnd'i\lat,~r iInpacl:s

at the Site. Should additional RI work be needed to characterize the distribution of contaminants in
soil and a RI work will be submitted for review
Once all RI vlork is Chevron shall a RA and focused FS the event that Site
media exceed standards that are for the use of the Chevron shall then
submit to a ofthe results ofthe RI/RA/FS, The shall as aU1Drcmriatie.
Site location maps and soil surface and subsurface soil
smnpimg results and sediment

instal!lation;' well results of
gnlUrIO'iVater. and sediment recommendations estimates
of volumes and areas of media evaluation of realistic exposure and
eXl)O~;ed popullation:s; evaluation of a range and reliable remedial alternatives that mitigate

summary; and conclusions.
c) The draft RIIRA/FS shall be submitted to for review and comment within

calendar offield work and receipt of shall orc;v1(1e
written comments within calendar Chevron shall
cornplete a final within calendar comments.

3. OTHER SITE WORK NOT INCLUDED IN WORK ITEMS 1 THROUGH 2
No or remedial work shall be done at the Site unless the work is done under the MTCA process in
c011junction with this Order. may amend the Order if the additional work is considered

SCHEDULE
Plan

t:c,olOgy's comments on Draft Work

RIIRilc/FS

Within 90
Within 30

date of this Order.
of the Draft Work Plan.

No. 02TCPSR-399 I 3
06/16/03
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v.

L
Unless otherwise Sp,:;cltled, the definitions
me:anlll2Ss ofthe terms In Order.

70. VIAC

3.
Chevron U.S.A Products Comrmny shall pay to Eco!clgy

Chevron shall pay the reclUlj'ed within 90
statement of costs that includes a summary of costs an identification of involved

involved staff members on the and a of v/ork pe:rtormed
Chevron. Itemized statements shall be Failure to pay Ec,olo,gy's
of the will result interest "'H<~'e>"'3.

4.
The project coordinator for Ecology is:
Name: Marcel P.E.
Address: Southwest Office

PO Box 47775, WA 98504-7775
Telephone: 407-6363
E-mail: ~~lQl{fili~JY.'J~J.2I:

The
Name:
Address:

coordinator for Chevron is:
Brett Hunter
P.O. Box 6004
6001 Bollinger Rd. Rrn. L4064
San CA 94583-0904

The shall be for oVlerseejing imp!,;menl:ation of this Order. To the maximum
extent possible, communications between and ChlevrOltL
and other concerning the activities pelrtorm:ed pUl~su:ant

shall be directed the
written notification shall be to EC1olOigy

5. PerformaKu::eo
All work performed to this Order shall be under direction and onr'PY"ioinn

prcdes:sio'nal enisin1eer or or similar with apIJropriate training, ~)(,)~rii~l1lc~
pvnplrti"p in hazardous vvaste site and Chevron shall
enl~ineel'(s) or and of any contractors and subcontractors
this Order in advance of their involvement at the Site. Chevron shall copy of this Order to all
contractors, and subcontractors retained to work this Order and shall ensure that work
undertaken such contractors and subcontractors will be in with Order.

vI/here necessary
former Chevron Site outside
remedial actions.

emergency Chevron not pel"form
this Order unless Ecololgy concurs, in

Order

No, 02TCPSR-399!

06/16/03
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nnwirlinlP" at least four hours notice to or any bcolo'l2:v
authclri1:y to enter and move about the Site at all reasonable times for the purposes

and contracts related to work to this
re',1iewing the progress in out the terms of this Order; such tests or as

coordinator may deem necessary; a camera, sound other docUi11entclry
record work done to this and the data submitted to bc!olo!gy

Chevron agrees that this Order constitutes reasonable notice of access, and agrees to allow
reasonable purposes of work under this Order

re~,licate to be taken Chevron unless so with
sarnpling, Pro!,.,."" shall Chevron reasonable notice before event. Chevron shall
or be

7,
Chevron shall prepare and/or
respOllsi!,ility for

g, Retention of Records.
Chevron shall preserve in a retrievable of this Order and for ten years from
the date of the work and llnriPl'hliTH1

data in its relevant to this Order. Should any ofthe work performed hereunder be undertaken
thr'ough contractors or Chevron agrees to include in their contract with such contractors or
a record retention the terms of this para~;raph,

9. Dispute Resolution.
Chevron may to resolve which may arise the of this Order. Such

shall be in and directed to the or hislher to this Order. resolution of
shall be vm~H"o and final. Chevron is not relieved of any ofthis Order during the pe]l1d€~nc:y

of the and remains for with the terms of the Order unless otherwise pnovide:d
Ecology in

sig~natUl'e on this Order in no way constitutes a
or authority, will not, an action

to and received under this Order. In adilltlon,
Chevron to those remedial actions required

this

10, Reservation of Rights/No Settlement.
This Order is not a settlement under ch. 70.1 05D RCW.
covenant not to sue or a compromise of any ,"{',,,lew,,

against Chevron to recover remedial action costs
bc,o!(Jlgy will not take additional enforcement actions

nnlVHieri Chevron with this Order.

bcolc,gy reserves the
necessary.

ho'we'ver to additional remedial actions at the Site should it deem such actions

bcoicigy also reserves all the to, destruction loss of natural resources re~;ulting from
releases or threatened releases of hazardous substances from the former Chevron

In the event determines that conditions at the Site are cH;ating or have the pol:enltial to create a to the
health or welfare of the or in the area, or to the may order
Chevron to further of this Order for such of time as needed to abate the

volurltm'vor conveyance reliililuishmE,nt or easement, leasellol,d, or other interest in any
afthe Site shall be consummated Chevron without for continued of all

reclUirerneJl1ts of this Order and imp!E:meni ation of any remedial actions found to result of this
Order.

to transfer of any
serve a copy of this Order

06/16/03

No. 02TCPSR~3991
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co:ntemjJlated transfer.
Chevronanyto flna.!izationleastinterest.

necessary
Order shall be doneAll actions carried out Chevron pUl"SU,ant to

state, and local reauiremen1ts. irlCiltdlrig n;au!irements

12.

pal'agrapl1 B of this section.
), the substantive reclulrerneJt1ts

J.,(.,v",v.',",U, and 90.58 RCW and of any laws or authclrl;dng
or for remedial action under this Order that are known

applicalJle at the time of issuance of the Order have A are
enforceable reclUirernei:lts

Chevron has a determine 'whether additional addressed in RCW
70. would otherwise be for the remedial action under this Order, In the event Chevron
determines that additional addressed RCW 70.1 would otherwise be reCjulired
the remedial action under this of this determination. shall
determine whether or Chevron shall be to contact the state and/or local If
j:irnlrH'" so Chevron shall consult with the state and/or local and pfiJvJd,e
Ecolclgy with written documentation from those of the substantive those believe are
applical)le to the remedial action. shal! make the final determination on the additional substantive
recluirernelrlts that must be met Chevron and how Chevron must meet those shall intorm
Chevron in writing of these Once established the additional shall be
enforceable ofthis Order. Chevron shall not or continue the remedial action pOltentially
to the additional until makes its final determination,

Ecololgy shall ensure that notice and OnJ"lOrtlll1litv for comment is prclvicjed to the
to the substantive under this section.

C. Pursuant to RCW 70. in the event determines that the eXiemption
COiffilCllviim! with the procedural requirements of the laws referenced in RCW 70.
would result in the loss of approval from a federal agency which is necessary for the state to
administer any federal the shall not and Chevron shall comply with both the
prclceljurai and substantive requirements of the laws referenced in RCW 70.105D.090(1),
im:ludil1lg any requirements to obtain permns.

VI.
SAnSFACTION OF THIS ORDER

The ofthis Order shall be deemed satisfied upon Chevron's
that Chevron has the remedial this
all other ofthis Order have been cOimp,IJed

of written notification from ~~~H'bJ

as amended any and that

VII,

1. Pursuant to RCW 70. Order enforced as follows:
A. The an action to enforce this Order in a state or federal
B. The General may an if necessary, to recover amounts

t,C01Clgy for and remedial actions and orders related to the Site,
C. In the event Chevron without sufficient cause, to with any term ofthis

Chevron will be Hable for:
up to three times the amount costs incurred the state of \V,Bhin!?,ton
of its refusal to rOimnl!V'

Civil of up to for each refuses to
This Order is not to the Pollution Control He:armg;s

be reviewed as under Section 6 of ch. 70.1 05D RCVI/.

Order 06/16/03

N-o, 02TCPSR-3991
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Effective afthis

STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

David Wickland
Office MEllla,ger
Chevron Environmental M,msi.gem,mt COmf}an,y

San rca""Y",

Agreed

No. 02TCPSR-3991

Rebecca S. P,E.
>'~'5i'UH.,,, Section M,lmlgt;f

Southwest Office
T .
A aXICS '~""UiW!-,

06116/03
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"''''''np'rT,m", substantive rei~U!.rem(;nt.s

agency local government that
tCOi(lgy will make a final del:ennUlat:ion

reCIUll"errlents conflict.

and mles
A contact and

hll"l;"" liv administer each
rej2;aJ'ding which substantive rel~uirenH;nt:s

1. State of WSlshington, HazardOllS

manner
in comr1!i,mc:e

nn-,vllf1", for of wastes hazardous vvastes a
reg,ulatioirls under 73~303-WAC. Wastes shall be and manaj2;ed

Hazardous waste manifests shall be used track the transfer
di5ipOIsal of hazardous wastes.

2. Local Health Depmtment - Solid Waste RegulatiiJns

This shall with Southwest Wasllingtc)ll Health District nrl~Vl"H'm~ for aC!~ej:ltarlce soils to
be dlspo:,ed of at a landfill in the State of to criteria de'veliOlOE,ol for the SlOe:cltlc Site.



HAMBLETON BROS LOG YARD

Geographic Information

Ecology Region: SWRO Legislative District: 18 WRIA: 28

County: Clark Congressional District: 3 Tribal Land: No

Facility/Site: 
4399598

Address

335 S A ST

WASHOUGAL WA 98671-2138

Decimal Coordinates

Latitude: 45.57889

Longitude: -122.37611

Interaction 
Description

Ecology 
Program

Ecology Program 
Phone

Program ID Start Date End Date

State Cleanup Site TOXICS (360) 407-7224 10/15/2008

General Permit Storm 
Water Ind

WATQUAL (360) 407-6400 SO3002129 9/20/2002

Ecology Interactions

HAMBLETON BROS LOG YARD, HAMBLETON LOG PONDAlso known as:

Larger Map Larger Map

Report generated on 08-05-2009
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Site ID: 4399598 HAMBLETON BROS LOG YARD

Clark COUNTY

-122.37645.578
Township/Range/Section: 1N 3E 13

Lat/Long:
3

18
Congressional District:

Legislative District:
WASHOUGAL, 98671-2138
335 S A ST                              Address:

LOCATION

(View Map)

10/16/2008
10/16/2008

MATTHEWS, CRIS                
SOUTHWEST

ERTS ID:
LUST ID:

Last Update Date:
Entered Date:
Site Manager:

Responsible Unit:

MTCA only

Awaiting SHA

Brownfield:
WARM BIN#:

Statute:
Site Type:

Independent Status:
Ecology Status:

STATUS

Restrictive Covenant:
No Further Action (NFA): NFA Date:

(View Site Web Page)

PSI:

Activity Status Start Date End Date Legal Mechanism Project Manager
Site Discovery/Report Received Completed 10/15/2008 10/15/2008 MATTHEWS, CRIS

Early Notice Letter(s) Completed 10/16/2008 10/16/2008 CROSS, KIM

SITE ACTIVITIES

B = Below MTCA Cleanup Levels; C = Confirmed; R = Remediated; S = Suspected

PCB = PolyChlorinated BiPhenyls      PAH = Polynuclear Aromatic Hydrocarbons      MTBE = Methyl Tertiary-Butyl Ether

(21-24 Sediment only) 
#21 = Tributyl Tin 
#22 = Bioassay/Benthic 
        Failures 
#23 = Wood Debris 
#24 = Other

#16 = Conventional Contaminants, 
        Inorganic 
#17 = Asbestos 
#18 = Arsenic 
#19 = MTBE 
#20 = Unexploded Ordnance (UXO)

#11 = PAH 
#12 = Reactive Wastes 
#13 = Corrosive Wastes 
#14 = Radioactive Wastes 
#15 = Conventional Contaminants, 
        Organic

#6 = Pesticides 
#7 = Petroleum Products 
#8 = Phenolic Compounds 
#9 = Non-Halogenated Solvents 
#10 = Dioxins

#1 = Base/Neutral Organics 
#2 = Halogenated Organics 
#3 = Metals-Priority Pollutants 
#4 = Metals-Other 
#5 = PCB 

CONTAMINANT KEY

Contaminants:
AFFECTED MEDIA & CONTAMINANTS DATA

Media 3 5 7 8 11

Soil- C C C C

Groundwater- C C

Sediment- C C C

Surface Water- C C C C C

Toxics Cleanup Program Integrated Site Information System

Cleanup Site Details July 17, 2009
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No NAICS information is available for this facility 
site.

SIC 
Code

SIC Description

2421 SAWMILLS & PLANNING MILLS, GEN

5031 LUMBER, PLYWOOD, AND MILLWORK

Industrial Codes (External Links Below)

Report generated on 08-05-2009
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Confirmed and Suspected Contaminated Sites List
Legend on Last Page

August 6, 2009

COUNTY - CLARK (1 sites)

Site Name: HAMBLETON BROS LOG YARD Entered Date October 16, 2008
FS ID: 4399598 Rank --- Last Update  October 16, 2008

Address 335 S A ST PSI Resp.  Unit Southwest
WASHOUGAL, WA 98671 VCP Ecology Status Awaiting SHA

(View Map) Lat: 45.57888 / Long: -122.37611 Brownfield
Contaminant

ACTIVITY STATUS START END LEGAL
Site Discovery/Report Received C 10/15/2008 10/15/2008

Early Notice Letter(s) C 10/16/2008 10/16/2008

Media 3 5 7 8 11

Soil- C C C C

Groundwater- C C

Sediment- C C C

Surface Water- C C C C C
*hover over boxes above for details

Report Statistics

Number of Counties. 1 Number of Brownfield Sites 0

Total Number of Resp. Units 1 Number of VCP Sites 0

Number of Regions 1 Number of Puget Sound Initiative Sites 0

Total Number of Sites 1 Number of Ranked Sites 0

Toxic Cleanup Program Integrated Site Information System Page 1 of 2
P-61
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Confirmed and Suspected Contaminated Sites List
Legend on Last Page

August 6, 2009

COUNTY - CLARK (1 sites)

Site Name: COLUMBIA ROCK CONCRETE PRODUCTS INC Entered Date April 26, 2004
FS ID: 5016308 Rank 2 Last Update  February 7, 2008

Address 1615 SE 6TH AVE PSI Resp.  Unit Southwest
CAMAS, WA 98607 VCP Ecology Status Ranked, Awaiting RA

(View Map) Lat: 45.58388 / Long: -122.39166 Brownfield
Contaminant

ACTIVITY STATUS START END LEGAL
Initial Investigation C 9/11/2003 4/26/2004

Early Notice Letter(s) C 4/26/2004 4/26/2004

Site Hazard Assessment C 2/27/2006 1/4/2007

Hazardous Sites Listing C 1/4/2007 1/4/2007

Media 3 7

Soil- C S C

Groundwater- C C S

*hover over boxes above for details

Report Statistics

Number of Counties. 1 Number of Brownfield Sites 0

Total Number of Resp. Units 1 Number of VCP Sites 0

Number of Regions 1 Number of Puget Sound Initiative Sites 0

Total Number of Sites 1 Number of Ranked Sites 1

Toxic Cleanup Program Integrated Site Information System Page 1 of 2
P-62
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COLUMBIA ROCK CONCRETE 
PRODUCTS INC

Geographic Information

Ecology Region: SWRO Legislative District: 18 WRIA: 28

County: Clark Congressional District: 3 Tribal Land: No

Facility/Site: 
5016308

Address

1615 SE 6TH AVE

CAMAS WA 98607     

Decimal Coordinates

Latitude: 45.58389

Longitude: -122.39167

Interaction 
Description

Ecology 
Program

Ecology Program 
Phone

Program ID Start Date End Date

State Cleanup Site TOXICS (360) 407-7224  9/11/2003

Ecology Interactions

COLUMBIA ROCK CONCRETE PRODUCTS INCAlso known as:

Larger Map Larger Map

Report generated on 08-05-2009
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Site ID: 5016308 COLUMBIA ROCK CONCRETE PRODUCTS INC

Clark COUNTY

-122.39145.583
Township/Range/Section: 1N 3E 48

Lat/Long:
3

18
Congressional District:

Legislative District:
CAMAS, 98607     
1615 SE 6TH AVE                         Address:

LOCATION

(View Map)

2/7/2008
4/26/2004

SOUTHWEST REGION              
SOUTHWEST

ERTS ID:
LUST ID:

Last Update Date:
Entered Date:
Site Manager:

Responsible Unit:

2
MTCA only

Ranked, Awaiting RA

Brownfield:
WARM BIN#:

Statute:
Site Type:

Independent Status:
Ecology Status:

STATUS

Restrictive Covenant:
No Further Action (NFA): NFA Date:

(View Site Web Page)

PSI:

Activity Status Start Date End Date Legal Mechanism Project Manager
Early Notice Letter(s) Completed 4/26/2004 4/26/2004 CROSS, KIM

Initial Investigation Completed 9/11/2003 4/26/2004 COUNTY HEALTH-SW

Site Hazard Assessment Completed 2/27/2006 1/4/2007 LOCAL 
GOVERNMENT-SW

Hazardous Sites Listing Completed 1/4/2007 1/4/2007 SOUTHWEST REGION

SITE ACTIVITIES

B = Below MTCA Cleanup Levels; C = Confirmed; R = Remediated; S = Suspected

PCB = PolyChlorinated BiPhenyls      PAH = Polynuclear Aromatic Hydrocarbons      MTBE = Methyl Tertiary-Butyl Ether

(21-24 Sediment only) 
#21 = Tributyl Tin 
#22 = Bioassay/Benthic 
        Failures 
#23 = Wood Debris 
#24 = Other

#16 = Conventional Contaminants, 
        Inorganic 
#17 = Asbestos 
#18 = Arsenic 
#19 = MTBE 
#20 = Unexploded Ordnance (UXO)

#11 = PAH 
#12 = Reactive Wastes 
#13 = Corrosive Wastes 
#14 = Radioactive Wastes 
#15 = Conventional Contaminants, 
        Organic

#6 = Pesticides 
#7 = Petroleum Products 
#8 = Phenolic Compounds 
#9 = Non-Halogenated Solvents 
#10 = Dioxins

#1 = Base/Neutral Organics 
#2 = Halogenated Organics 
#3 = Metals-Priority Pollutants 
#4 = Metals-Other 
#5 = PCB 

CONTAMINANT KEY

Contaminants:
AFFECTED MEDIA & CONTAMINANTS DATA

Media 3 7

Soil- C S C

Groundwater- C C S

Toxics Cleanup Program Integrated Site Information System

Cleanup Site Details July 17, 2009
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No NAICS information is available for this facility 
site.

SIC 
Code

SIC Description

3272 CONCRETE PRODUCTS, NEC

Industrial Codes (External Links Below)

Report generated on 08-05-2009
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HI WAY FUEL

Geographic Information

Ecology Region: SWRO Legislative District: 18 WRIA: 28

County: Clark Congressional District: 3 Tribal Land: No

Facility/Site: 
22538744

Address

1250 E ST

WASHOUGAL WA 98671     

Decimal Coordinates

Latitude: 45.58122

Longitude: -122.35839

Interaction 
Description

Ecology 
Program

Ecology Program 
Phone

Program ID Start Date End Date

LUST Facility TOXICS (360) 407-7224 102163 8/21/1996

Underground Storage 
Tank

TOXICS (360) 407-7224 102163 6/1/1978

Ecology Interactions

Also known as:

Larger Map Larger Map

Report generated on 08-05-2009
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Southwest Region

Clark County, City of Washougal

HI-WAY FUEL
1250 E ST
WASHOUGAL, 98671    

Facility Site ID: 
22538744

UST ID:
102163

Lat/Long:  
45.58122

-122.35839

Release ID: 377975

Awaiting Cleanup 11/12/1996

Cleanup Started 8/21/1996

Media Affected: 
Ground Water, Soil

Status: Status Date:

The Cleanup Status assigned by the Department of Ecology to a Leaking Underground Tank Site is based on an 
informal review of the information we have received regarding the cleanup. A formal review could determine that the 
site has not been cleaned up to Model Toxics Control Act standards. Formal reviews including potential No Further 
Action determinations are available under the fee-based Voluntary Cleanup Program. 

Cleanup Status Definitions:

Awaiting Cleanup -- Discovered or reported release, yet no active cleanup measures taken; or, 
Site check (identified the source) begun or completed, yet no active cleanup measures taken; or, 
Site characterization begun or completed, yet no active cleanup measures taken.

Cleanup Started -- Responsible party has initiated physical, biological, or chemical management of release (e.g. soil 
excavated, groundwater pumped, vapors extracted, free product removed, oxygen added, etc.). Site investigations and 
emergency responses (e.g. venting explosive vapors, providing bottled water) do not qualify as activities under 
Cleanup Started.

Monitoring -- Groundwater monitoring is the only activity occurring at the site; or, Site has been characterized, only low 
levels of soil and/or groundwater contamination remain, and natural attenuation is the chosen cleanup method; or, 
Confirmational monitoring following active cleanup measures. 

Reported Cleaned Up -- Owner or consultant reports that contamination has been cleaned up; and/or. 
Some soil contamination may remain under existing structures or in otherwise inaccessible areas if groundwater is not 
threatened and there has been no migration of contamination into the structure; and, 
Cleanup report has not been formally reviewed by Ecology. A formal review could determine that the site has not been 
cleaned up to MTCA standards. 

No Further Action -- Cleanup report has been formally reviewed by Ecology under the fee-based Voluntary Cleanup 
Program and resulted in a No Further Action status; and, Institutional controls may have been required due to soil 
contamination that may remain under existing structures or in otherwise inaccessible areas. 

About the Leaking Underground Storage Tanks Site List: 

TCP/TCP_web_reporting/LUSTList.rdl

Toxics Cleanup Program           
                  

 ISIS Web Reporting Page 1 of 2

Leaking Underground Storage Tanks List
August 6, 2009

Legend on last page.
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No NAICS information is available for this facility 
site.

No SIC information is available for this facility site.

Industrial Codes (External Links Below)

Report generated on 08-05-2009
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GOODYEAR TIRE CAMAS

Geographic Information

Ecology Region: SWRO Legislative District: 18 WRIA: 28

County: Clark Congressional District: 3 Tribal Land: No

Facility/Site: 
85837922

Address

3440 3RD AVE

CAMAS WA 98607     

Decimal Coordinates

Latitude: 45.5838

Longitude: -122.36929

Interaction 
Description

Ecology 
Program

Ecology Program 
Phone

Program ID Start Date End Date

Voluntary Cleanup 
Sites

TOXICS (360) 407-7224  8/3/2001 9/6/2001

LUST Facility TOXICS (360) 407-7224 496977 5/27/1999 9/6/2001

Ecology Interactions

GOODYEAR TIRE CAMAS, SCHUCKS AUTO SUPPLYAlso known as:

Larger Map Larger Map

Report generated on 08-05-2009
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Site ID: 85837922 GOODYEAR TIRE CAMAS

Clark COUNTY

-122.36945.583
Township/Range/Section: 1N 4E 53

Lat/Long:
3

18
Congressional District:

Legislative District:
CAMAS, 98607     
3440 3RD AVE                            Address:

LOCATION

(View Map)

496977
3/7/2002
8/3/2001

SZYSZKOWSKI, MARCEL           
SOUTHWEST

ERTS ID:
LUST ID:

Last Update Date:
Entered Date:
Site Manager:

Responsible Unit:

MTCA only
VCP

RA and all other activities completed

Brownfield:
WARM BIN#:

Statute:
Site Type:

Independent Status:
Ecology Status:

STATUS

Restrictive Covenant:
No Further Action (NFA): NFA Date: 9/4/2001NFA after assessment, IRAP, or VCP

(View Site Web Page)

PSI:

Activity Status Start Date End Date Legal Mechanism Project Manager
Site Discovery/Report Received Completed 5/1/1999 5/27/1999 Independent SZYSZKOWSKI, 

MARCEL

Routine Cleanup Completed 5/27/1999 9/13/1999 Independent SZYSZKOWSKI, 
MARCEL

Voluntary Cleanup Program Completed 8/3/2001 9/6/2001 Independent SZYSZKOWSKI, 
MARCEL

SITE ACTIVITIES

B = Below MTCA Cleanup Levels; C = Confirmed; R = Remediated; S = Suspected

PCB = PolyChlorinated BiPhenyls      PAH = Polynuclear Aromatic Hydrocarbons      MTBE = Methyl Tertiary-Butyl Ether

(21-24 Sediment only) 
#21 = Tributyl Tin 
#22 = Bioassay/Benthic 
        Failures 
#23 = Wood Debris 
#24 = Other

#16 = Conventional Contaminants, 
        Inorganic 
#17 = Asbestos 
#18 = Arsenic 
#19 = MTBE 
#20 = Unexploded Ordnance (UXO)

#11 = PAH 
#12 = Reactive Wastes 
#13 = Corrosive Wastes 
#14 = Radioactive Wastes 
#15 = Conventional Contaminants, 
        Organic

#6 = Pesticides 
#7 = Petroleum Products 
#8 = Phenolic Compounds 
#9 = Non-Halogenated Solvents 
#10 = Dioxins

#1 = Base/Neutral Organics 
#2 = Halogenated Organics 
#3 = Metals-Priority Pollutants 
#4 = Metals-Other 
#5 = PCB 

CONTAMINANT KEY

Contaminants:
AFFECTED MEDIA & CONTAMINANTS DATA

Media 2 7

Soil- R R R

VOLUNTARY CLEANUP PROGRAM DETAILS

VCP# Submitted 10-day PM Project Status Status Date

SW0350 8/3/2001 n/a Project Completed 3/7/2002

Project Activity Activity Status Status Date Decision Date 90-day PM

Final Cleanup Report Completed Consultation 8/3/2001 9/4/2001 n/a

* PM = Performance Measure

Toxics Cleanup Program Integrated Site Information System

Cleanup Site Details August 5, 2009
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Underground Storage 
Tank

TOXICS (360) 407-7224 496977 5/10/1999 1/23/2007

No NAICS information is available for this facility 
site.

SIC 
Code

SIC Description

5014 TIRES AND TUBES

Industrial Codes (External Links Below)

Report generated on 08-05-2009

P-71

javascript:void(window.open('http://www.osha.gov/pls/imis/sicsearch.html?p_sic=5014%20&p_search=',%20'_blank'))


 
 
 
 
 
 
 

Appendix Q 
 

Watershed Control Program 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q-1

WATERSHED PROTECTION PROGRAM

The City of Camas Watershed consists of two watershed areas in
the Washougal River Drainage System. Jones Creek and Boulder
Creek have their own distinct watersheds that water is
collected from for the City of Camas. Both watersheds are
bordered by Department of Natural Resources property and
Longview Fibre property. The City of Camas owns a total of
1,720 acres combined in "these watersheds.

City personnel patrol a part of the wateiLshed each time that
they visit the screen chambers for cleaning. This occurs on
Mondays and Fridays during most of the year. During the fall
when the leaves are falling, daily visits are necessary.
Patrolling of upstream areas of the watershed are done on an
annual basis. If beaver dams are located, a trapper is
notified to remove them from locations upstream from water
intakes.

The City of Camas has agreements with all neighboring property
to owners to notify city personnel of any activities
anticipated in the watershed areas. Activities of concern
include spraying, fertilizing, logging, road building, etc.
We are fortunate that our neighboring property owners are
interested in preserving the watershed and have thus far been
very cooperative. In 1986, ~he DNR wanted to perform some
fertilizing of a stand of timber in the watershed. With the
help of the Department of Health, a sampling plan was
established that would be required of them if they did the
fertilizing. After a cost analysis was done, they determined
that the gain would not equal the expense of the sampling
program.

Near the Jones Creek Watershed is a recreational vehicle area
that is patrolled by DNR personnel_ The City of Camas and the
DNR have cooperatively performed sign posting, gating and we
are in the process of planning fencing of portions of the
watershed to keep people and vehicles out. The City's service
entrances are also gated and posted to keep people from
entering. The City's goal is to prohibit all entrance into
the watershed area. Chapter 13.56 of the Camas Municipal Code
prohibits entry into the watershed and establishes a penalty
for trespass.

The long term goal of the City of Camas is to purchase all of
the property wi thin the Jones and Boulder Creek watershed
areas. This purchase was recently placed on the Capital
Improvement Plan for the years 2010-2014.
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The continued efforts to protect the water quality in the
watershed can be summarized by the following:

-Review all activities in and around the watershed
through SEPA checklist review process.

-Patrol watershed on regular basis.
-Coordinate efforts with DNR to maintain signs, gates,

fences, etc.
-Maintain agreements with neighboring property owners.
-Purchase all property within the watersheds.
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Local Government Consistency Review Checklist

oca ovemmen WI uns IClon: ( :"\
I J

Consistency Statement
v Page(s)In Yes-No- Not

PlannIng Applicable
Document

The applicable service area is consistent with the land use and zoning in ,-;ZJ ftJut'e3-1 IeSthe adoptedcomprehensive plan and adopted development regulations.

For Water System Plans: The six-year growth projection used to 3-)4
YeSfor,scast water demand is consistent with the adopted city/county's

population growth projections. If a different growth projection was·usedj 3--;}2
1

the alternative growth projecUonand methodology proposed is acceptable I
based on explanation given. 3-;2-l
For Water System Plans: Provisions ofwater service for new service V
connections are consistent with the adopted comprehensive plan and ?~l \ If5adopted development··regulations;

For city..owned systems.Orily: AU utility service extension ordinances

II/Aregarding water serVice are included in the plan. These policies are
consistentwith.the adopted comprehensive·planand adopted
development.r.egulations.

Other relevant~lements related to water supply (as determined QY DOH) ~ff,JIh.~q -Yesis consisten1.\Nith the adop~ed comprehensive plan and adopted
developmentregulations. d~p./frg
Where the-local government with jurisdiction-did not provide ··8

NjftConsistency Review: . Provide docUmeritation ofefforts takeh and.
amount Of tirneprovided, lnclude:name"of contact, date, type ofeffort
attempted; andresPQf1s(3frdi111oQSI· age_I1~Y.

A·consistency review between DOH planning and engineering documents and adopted
comprehensive plans and development regulations is required in certain situations.
This checklist may be used to document the consistency review as required in WAC
.246-290-108. A consistency review is r.equired for each local government with
jurisdiction over the applicable service area.

Water System Name: G,IlJgS MIA" lej ?l Vt\feJ.JLe& ~rI("" pws 10:_.04.-J0_._f1()_O ......
Planning DocumentTitle: ld:t/J¥ S'-JSff"'J rllAn ..P1an Date: :JlAu J 0J0
l IG t 'th J ' d' r VC~t b~ <A11'l "5

I~ctify that thE) above statements.a-retrue to the best Ofrn}' knowledge ahdthat these
statements support the conclUsion thatthe sUbj~ct..planning"doc:Yrn~ntiscQnslstent Wi-til
~dopted cOfT:1prehe,_nsive plahs,develbpmenl regulationsI ,andotherpcmCies-.

.rXriJ~r ~. . .'$..... 1)1 :pal~
Signature . .... Dat~~

!At'(7t£~·.· .6:(4..~l,4~Ot-!(4~,7~t_ ..e(~#· .. .~.~.' .W4h'"4IV?ijr:.»-(iJr/iil/rlJ.'Y;·
Printed NaO'l~i Title~,:-&,-Jlfris<iiction_ .:. ---'

#fFor any iss'llesot:Jnconsistency,.please,.dbcurnenfthe ·incon-tli$tef1cYt:.ttlCludih~the
-c.it.atlonJrQr:ntb~-QPrnP_rehen~iv~plan .~r~ev~lpp_me:nt' regLiJatlon._::PrQViqeQir~Q.iQnQ.o
h(jW'this _inpori$'i§t~npycarl be-resoJved.**- . ,

-1
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Local Government Consistency Review Checklist

Water System Name: Camas Municipal Water & Sewer System PWS 10: ---.!1~08~O~O _

Planning/Engineering Document Title: Draft Water System Plan Plan Date: January 2010

Local Government with Jurisdiction: ~jj--r-Qt~~ ... _

WAC 246·290..108 Consistency with local plans and regulations:
Consistency with local plans an9 regulations applies to planning and engineering documents
under WAC 246·290-106, 246';290·107, and 246-290-110(4)(b (ii).

1) .Municipal watersuppliersmusfinclude·a consistency revieW and supporting·documentation in
its planning orengineering dooument desoribing how it has addressed consistency: Withlocal
plans·and regulations. This reviE)w·must include specific.·elements of Ipcal plansano
regulations,asthey reasonablytelate·towater service asdeterrnined by·DepartrnehlofHealth
(DOH). Complete the table beloW ahdsee instructions on back.

)
Local Government Consistency Statement

a)Th~water$Ystem service area is (;onsistent with the adopted land use
.andzClnlng Wnh,nthe appiicablEfseNicearea.

··b)Thtrsix..year growth projectionusectloforecast.waterdemand is
c?11§lslenfwitn the adbptedcilyJ9611nty~sPOPulation~rQWth. proj~ctlpri$; If
a (Jiffereht growth·projection .isus:ed, .provideanexplanaUonofthe
~Ilt~njatiye,gtb.Wth projection 8l1drriethoaolo9Y.

cY~PPlies·t~'ditiesa~d. towns.that provlde,waterservice:. AU water
service~'areapoIiCiesofthecltyor'town' are consistentwith the·' utility
.setvlce·eXtensioh'?~~i~ance~ofthecit)' ort0\;\in.

d)'~el'\'ice ..ar~a.poUbiEJsfornewse.rviQ(:l.·Q()nn~Qtiqtlsar~;qpl'l~iS.t~ht.Witll
the's,dopted'looal plclOsand adopJed·Qey~19ProentJeg.uIClti(m~ Q[~lb ... '
jtirisOiction$~withauthorltx ·9ver;t~e:·$~ryj?~>ar~~.·{Olty(les), G9uQty(ie~)]r .

Page(s)in
Planning

Document

Pt$4'~S
3-1,.3"IA

g-lo,
.'3--'24

1fjrpC/~h
g.,;'Z(J.
2,""'Q;
~-ll'

Yes-No­
~6t"ppli<;able

•e)•.Oth~t·rel~varltel~mentS· •.•·relqt~·4·~p· .~~ter·$lJPPJY·~r~~ddr~~$$cI:·i~ ..lb:Ej .., ·Cbr;ip~'>~ .
:yv~t.(3rsy~tem:pl13n ;.If E!.pgnc~bl~}·.~9~r(jlh~t~q,V\I~~er'~y~t~m .~I~n:s. R~gk)oal
\{V~~teWf;lt~rplan~t RElPlaini¢dW~t~r;pl~n$:,.9.rQQl1d.wat~rl\re~ '::;fl~di~:. ~~,S
M~n~g~m~ri.tpfan$,and .·Qaplt~IFa·cUjti~$ SI~rnf#.nt\ofqpmpt~~~n$iV~, pJ.(R. .

.Plans..:....

·1 Qedlf£;that Iheabdve.slatiame.hts.atetrue'to· thebes\,of my·knQWletfgean'd'm~t ~bEj$~;~$,g~¢mQ;el~n1$nJs
.at'·.PQ.ti$J.'~.'?f·~tn· ". '}l()¢~l\p.i~fl$,··t:lh.g d$velpPooenf t.$Q{JI.f10q.n$'~

Sl~h~~;~: , .~~7~ .. .> ... • ..•• .....f .... ..i. .. ... ...l';~~?~'CII9/ .;>~... '~... 'R~j~~~~~~.Gtif~t~16fr<l~~C~!4!a~~('.~4I41-.t:<f~(l:~, .PA.~. ~&M, $
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Consistency Review Guidance

For Use by Local Governments and Municipal Water Suppliers

This checklist may be used to meet the requirements of WAC 246-290-108. When using an
alternative format, it must describe all of the elements; 1a), b), c), d), and e), when they apply.

For water system plans (WSP). a consistency review is required for the retail service area and any
additional areas where a municipal water supplier wants to expand its water right's place of use.

For small water system management programs, a consistency review is only required for areas
where a municipal water supplier wants to expand its water right's place of use. If no water right place
of use expansion is requested, a consistency review is not required.

For engineering documents, a .consistency review is requir.ed for areas where a municipal water
supplier wants to expand its water right's place of use (water system plan amendment is required).
For non-community water systems, a consistency review is required when requesting a place of use
expansion. All engineering documents must be submitted with a service area map per WAC 246-290­
110(4)(b)(ii).

A) Documenting Consistency: Municipal water suppliers must document all of the elements in a
consistency review per WAC 246-290-108.

1 a) Provide a copy of the adopted land use/zoning map-corresponding to the service area. The
uses provided in the WSP should be consistent with the adopted land use/zor:ling map.
Include any other portions of comprehensive plans or development regulations that are
related to water supply planning.

1 b) .Include a copy of the six-year growth projections that corresponds to the service area. If
the local population growth rate projections are not used, provide a detailed explanation on
why the chosen projections more accurately describe·the expected growth rate. -explain how
it is consistent with the adopted land use.

1c) Include water service area policies and show that they are consistent with the utility service
extension ordinances within the city or town boundaries. This applies to cities and towns
only.

1 d) Include all service area policies for how new water service will be provided to new
customers.

1 e) Other relevant elements related to water supply planning as determined by the department
(DOH). See Local Government Consistency - Other Relevant Elements, Policy B.07,
September 2009.

B} Documenting an Inconsistency: Please document the inconsistency, include the citation from the
comprehensive plan or development regulation, and provide direction on how this inconsistency can be
resolved.

C) Documenting Lack of Consistency Review by Local Government: Where the local government
with jurisdiction did not prOVide a consistency review, document efforts made and the amount of time
provided to the local government for their review. Please include: name of contact, date, and efforts
made (letters, phone calls, and e"mails). In order to self"certify, please contact the DOH Planner.

The Department of Health is an equal opportunity agency. For persons with disabilities, this document is available on request in other
formats. To submit a request. please call 1-800-525-0127 (TTY 1-800·833-6388).

September 2009
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-2
Forest Home Booster Station Upgrade

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 20,400$ 20,400$

2 Clearing and Grubbing LUMP SUM 3,000$ 3,000$

3 Site Work LUMP SUM 20,000$ 20,000$

4 CMU Building 500 SF 200$ 100,000$

5 Piping and Appurtanences 1 EA 50,000$ 50,000$

6 Booster Pumps 2 EA 15,000$ 30,000$

7 Electrical, Telemetry, and Instrumentation LUMP SUM 45,000$ 45,000$

8 Automatic Transfer Switch LUMP SUM 6,500$ 6,500$

Subtotal........................................…………........................................................................................ 274,900$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 22,542

Subtotal:..............................................................………….................................................................. 297,442$
Contingency (25%)……………….…..…....….…………………………..…………………………. 74,358$

Total Estimated Construction Cost:...……………….………....................................................... 371,800$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 93,000$

Total Estimated Project Cost:......................….................…………….................................. 464,800$

S-1



CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Transmission System Improvement

PROJECT NUMBER: T-2 ESTIMATED COST: 464,800$

PRESSURE ZONE:  455 YEAR TO BE COMPLETED: 2012

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
Forest Home Booster Station Upgrade

Upgrade from 1,000 gpm to 2,500 gpm. Includes a new
building, 2 pumps, and auxillary generator

PROJECT BENEFIT:
To meet 6-year demands in the 455 Zone

COMMENTS:
Interium project as the Cemetery Reservoir and Booster

Station are being constructed.

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering 93,000
Construction 107,000 264,800
Construction Management, Administration

TOTAL 0 200,000 264,800 0 0 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,T-2
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-3
Forest Home Transmission Upgrade

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 16,000$ 16,000$

2 12-inch D.I. Water Pipe, Including Fittings 1,400 LF 75$ 105,000$

3 Locate Existing Utilities LUMP SUM 4,000$ 4,000$

4 Erosion Control LUMP SUM 4,000$ 4,000$

5 Additional Pipe Fittings 1,150 LB 2.50$ 2,900$

6 Trench Safety Systems LUMP SUM 2,800$ 2,800$

7 12-inch Gate Valves 2 EA 2,250$ 5,300$

8 Fire Hydrants 4 EA 4,000$ 14,000$

9 Gravel Backfill 1,312 TN 15$ 19,700$

10 Foundation Gravel 148 TN 35$ 5,200$

11 Asphalt Concrete Pavement Repair 109 TN 80$ 8,800$

12 Crushed Surfacing, Top Course 100 TN 25$ 2,600$

13 Cold Mix Asphalt 74 TN 150$ 11,100$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 7,000$ 7,000$

Subtotal........................................…………........................................................................................ 211,400$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 17,335

Subtotal:..............................................................………….................................................................. 228,735$
Contingency (25%)……………….…..…....….…………………………..…………………………. 57,265$

Total Estimated Construction Cost:...……………….………....................................................... 286,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 72,000$

Total Estimated Project Cost:......................….................…………….................................. 358,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Transmission System Improvement

PROJECT NUMBER: T-3 ESTIMATED COST: 358,000$

PRESSURE ZONE:  343 and 455 YEAR TO BE COMPLETED: 2012

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
Forest Home Transmission Upgrade

Replace approximately 1,400 LF of 6-inch pipe with 12-
inch DI

PROJECT BENEFIT:
Increase transmission from the Washougal Wellfield to

meet demands in the 455 Zone.

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering 72,000
Construction 78,000 208,000
Construction Management, Administration

TOTAL 0 150,000 208,000 0 0 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,T-3
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-4
Crown Road 24-inch Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 131,000$ 131,000$

2 24-inch D.I. Water Pipe, Including Fittings 7,800 LF 110$ 858,000$

3 Locate Existing Utilities LUMP SUM 31,300$ 31,300$

4 Erosion Control LUMP SUM 31,300$ 31,300$

5 Additional Pipe Fittings 5,460 LB 2.50$ 13,650$

6 Trench Safety Systems LUMP SUM 15,600$ 15,600$

7 24-inch Butterfly Valves 13 EA 27,500$ 357,500$

8 Fire Hydrants 20 EA 4,000$ 78,000$

9 Gravel Backfill 6,356 TN 15$ 95,400$

10 Foundation Gravel 715 TN 35$ 25,100$

11 Asphalt Concrete Pavement Repair 530 TN 80$ 42,400$

12 Crushed Surfacing, Top Course 486 TN 25$ 12,200$

13 Cold Mix Asphalt 358 TN 150$ 53,700$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 10,000$ 10,000$

Subtotal........................................…………........................................................................................ 1,758,150$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 144,168

Subtotal:..............................................................………….................................................................. 1,902,318$
Contingency (25%)……………….…..…....….…………………………..…………………………. 475,682$

Total Estimated Construction Cost:...……………….………....................................................... 2,378,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 595,000$

Total Estimated Project Cost:......................….................…………….................................. 2,973,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Transmission System Improvement

PROJECT NUMBER: T-4 ESTIMATED COST: 2,973,000$

PRESSURE ZONE:  343 and 542 YEAR TO BE COMPLETED: 2012

PROJECT DESCRIPTION: MAP, SCALE: 1" = 3000'
Crown Road 24-inch Transmission Main

Install approximately 7,800 LF of DI main on the suction
and discharge of the Crown Rd Booster Station to connect

the 343 Zone to the 542 Zone.

PROJECT BENEFIT:
Increase transmission from the Washougal Wellfield to

supply growth in the 542 Zone and NUGA.

COMMENTS:
Dependant on the rate of growth in the NUGA and 542

Zone.

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering 595,000
Construction 405,000 1,973,000
Construction Management, Administration

TOTAL 0 1,000,000 1,973,000 0 0 0
FUNDING SOURCE:

Developers: equivalent of an 8-inch main, approximately $1,465,000.    Capital Fund: the remaining portion of the
upgrade to 24-inch, approximately $1,508,000

CIP Forms.XLS,T-4
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-5
Crown Road Booster Station

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 31,200$ 31,200$

2 Clearing and Grubbing LUMP SUM 3,000$ 3,000$

3 Site Work LUMP SUM 25,000$ 25,000$

4 CMU Building 500 SF 200$ 100,000$

5 Piping and Appurtanences 1 EA 50,000$ 50,000$

6 Booster Pumps 4 EA 15,000$ 60,000$

7 Auxilary Power Generator LUMP SUM 50,000$ 50,000$

8 Electrical, Telemetry, and Instrumentation LUMP SUM 95,000$ 95,000$

9 Automatic Transfer Switch LUMP SUM 6,500$ 6,500$

Subtotal........................................…………........................................................................................ 420,700$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 34,497

Subtotal:..............................................................………….................................................................. 456,000$
Contingency (25%)……………….…..…....….…………………………..…………………………. 114,000$

Total Estimated Construction Cost:...……………….………....................................................... 570,000$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 143,000$

Total Estimated Project Cost:......................….................…………….................................. 713,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Transmission System Improvement

PROJECT NUMBER: T-5 ESTIMATED COST: 713,000$

PRESSURE ZONE:  542 YEAR TO BE COMPLETED: 2012

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
Crown Road Booster Station

3,200 gpm booster station, includes new building, 4
pumps, and auxillary power generator

PROJECT BENEFIT:
Increase transmission from Washougal Wellfield to meet

growth in the 542 Zone and NUGA.

COMMENTS:
Developers will pay for 70 percent of this project,

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering 143,000
Construction 157,000 413,000
Construction Management, Administration

TOTAL 0 300,000 413,000 0 0 0
FUNDING SOURCE:

Developers: 70 percent, approximately $500,000.    Capital Fund: remaining portion of project cost,
approximately $213,000.

CIP Forms.XLS,T-5
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-7
NUGA 544 Zone - 24 inch Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 150,000$ 150,000$

2 24-inch D.I. Water Pipe, Including Fittings 19,650 LF 110$ 2,161,500$

3 Locate Existing Utilities LUMP SUM 20,000$ 20,000$

4 Erosion Control LUMP SUM 20,000$ 20,000$

5 Additional Pipe Fittings 13,760 LB 3.50$ 48,160$

6 Trench Safety Systems LUMP SUM 39,300$ 39,300$

7 24-inch Butterfly Valves 33 EA 27,500$ 907,500$

8 Fire Hydrants 50 EA 4,000$ 200,000$

9 Gravel Backfill 16,011 TN 15$ 240,167$

10 Foundation Gravel 1,801 TN 35$ 63,044$

11 Asphalt Concrete Pavement Repair 1,334 TN 80$ 106,741$

12 Crushed Surfacing, Top Course 1,225 TN 25$ 30,621$

13 Cold Mix Asphalt 901 TN 150$ 135,094$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 4,165,126$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 341,540

Subtotal:..............................................................………….................................................................. 4,506,667$
Contingency (25%)……………….…..…....….…………………………..…………………………. 1,126,333$

Total Estimated Construction Cost:...……………….………....................................................... 5,633,000$

Engineering and Administrative Costs (25%):....……………....................................…..............………….1,408,000$

Total Estimated Project Cost:......................….................…………….................................. 7,041,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-8
Transmission from Cemetery Reservoir to 290 Zone

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 23,000$ 23,000$

2 12-inch D.I. Water Pipe, Including Fittings 2,300 LF 75$ 172,500$

3 Locate Existing Utilities LUMP SUM 6,000$ 6,000$

4 Erosion Control LUMP SUM 6,000$ 6,000$

5 Additional Pipe Fittings 1,150 LB 2.50$ 2,900$

6 Trench Safety Systems LUMP SUM 4,600$ 4,600$

7 12-inch Gate Valves 4 EA 2,250$ 8,700$

8 Fire Hydrants 6 EA 4,000$ 23,000$

9 Gravel Backfill 1,312 TN 15$ 19,700$

10 Foundation Gravel 148 TN 35$ 5,200$

11 Asphalt Concrete Pavement Repair 109 TN 80$ 8,800$

12 Crushed Surfacing, Top Course 100 TN 25$ 2,600$

13 Cold Mix Asphalt 74 TN 150$ 11,100$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 7,000$ 7,000$

Subtotal........................................…………........................................................................................ 304,100$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 24,936

Subtotal:..............................................................………….................................................................. 329,036$
Contingency (25%)……………….…..…....….…………………………..…………………………. 81,964$

Total Estimated Construction Cost:...……………….………....................................................... 411,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 103,000$

Total Estimated Project Cost:......................….................…………….................................. 514,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-9
Cemetery Booster Station

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 34,400$ 34,400$

2 Clearing and Grubbing LUMP SUM 3,000$ 3,000$

3 Site Work LUMP SUM 25,000$ 25,000$

4 CMU Building 500 SF 200$ 100,000$

5 Piping and Appurtanences 1 EA 50,000$ 50,000$

6 Booster Pumps 4 EA 25,000$ 100,000$

7 Auxilary Power Generator LUMP SUM 50,000$ 50,000$

8 Electrical, Telemetry, and Instrumentation LUMP SUM 95,000$ 95,000$

9 Automatic Transfer Switch LUMP SUM 6,500$ 6,500$

Subtotal........................................…………........................................................................................ 463,900$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 38,040

Subtotal:..............................................................………….................................................................. 501,940$
Contingency (25%)……………….…..…....….…………………………..…………………………. 125,460$

Total Estimated Construction Cost:...……………….………....................................................... 627,400$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 156,850$

Total Estimated Project Cost:......................….................…………….................................. 784,250$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-10
Transmission from Cemetery BS to 455 Zone

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 56,000$ 56,000$

2 16-inch D.I. Water Pipe, Including Fittings 4,200 LF 100$ 420,000$

3 Locate Existing Utilities LUMP SUM 20,000$ 20,000$

4 Erosion Control LUMP SUM 20,000$ 20,000$

5 Additional Pipe Fittings 2,520 LB 2.50$ 6,300$

6 Trench Safety Systems LUMP SUM 8,400$ 8,400$

7 16-inch Butterfly Valves 7 EA 10,000$ 70,000$

8 Fire Hydrants 11 EA 4,000$ 42,000$

9 Gravel Backfill 2,738 TN 15$ 41,067$

10 Foundation Gravel 308 TN 35$ 10,780$

11 Asphalt Concrete Pavement Repair 228 TN 80$ 18,252$

12 Crushed Surfacing, Top Course 209 TN 25$ 5,236$

13 Cold Mix Asphalt 154 TN 150$ 23,100$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 10,000$ 10,000$

Subtotal........................................…………........................................................................................ 754,135$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 61,839

Subtotal:..............................................................………….................................................................. 815,974$
Contingency (25%)……………….…..…....….…………………………..…………………………. 204,026$

Total Estimated Construction Cost:...……………….………....................................................... 1,020,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 255,000$

Total Estimated Project Cost:......................….................…………….................................. 1,275,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-12
Lower Prune Hill Booster Station Upgrade

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 21,200$ 21,200$

2 Clearing and Grubbing LUMP SUM 3,000$ 3,000$

3 Site Work LUMP SUM 25,000$ 25,000$

4 CMU Building 500 SF 200$ 100,000$

4 Piping and Appurtanences 1 EA 50,000$ 50,000$

5 Booster Pump 2 EA 15,000$ 30,000$

6 Electrical, Telemetry, and Instrumentation LUMP SUM 50,000$ 50,000$

7 Automatic Transfer Switch LUMP SUM 6,500$ 6,500$

Subtotal........................................…………........................................................................................ 285,700$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 23,427

Subtotal:..............................................................………….................................................................. 309,127$
Contingency (25%)……………….…..…....….…………………………..…………………………. 77,273$

Total Estimated Construction Cost:...……………….………....................................................... 386,400$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 96,600$

Total Estimated Project Cost:......................….................…………….................................. 483,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-13
Lacamas Booster Station Upgrade

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 7,700$ 7,700$

2 Clearing and Grubbing LUMP SUM 3,000$ 3,000$

3 Site Work LUMP SUM 17,000$ 17,000$

4 Piping and Appurtanences 1 EA 10,000$ 10,000$

5 Booster Pump 1 EA 15,000$ 15,000$

6 Electrical, Telemetry, and Instrumentation LUMP SUM 45,000$ 45,000$

7 Automatic Transfer Switch LUMP SUM 6,500$ 6,500$

Subtotal........................................…………........................................................................................ 104,200$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 8,544

Subtotal:..............................................................………….................................................................. 112,744$
Contingency (25%)……………….…..…....….…………………………..…………………………. 28,156$

Total Estimated Construction Cost:...……………….………....................................................... 140,900$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 35,225$

Total Estimated Project Cost:......................….................…………….................................. 177,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-14
20-inch Suction Side Transmission to Lacamas Booster Station

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 76,000$ 76,000$

2 20-inch D.I. Water Pipe, Including Fittings 5,000 LF 105$ 525,000$

3 Locate Existing Utilities LUMP SUM 20,000$ 20,000$

4 Erosion Control LUMP SUM 20,000$ 20,000$

5 Additional Pipe Fittings 3,250 LB 3.50$ 11,400$

6 Trench Safety Systems LUMP SUM 10,000$ 10,000$

7 20-inch Butterfly Valves 8 EA 20,000$ 166,700$

8 Fire Hydrants 13 EA 4,000$ 50,000$

9 Gravel Backfill 3,667 TN 15$ 55,000$

10 Foundation Gravel 413 TN 35$ 14,500$

11 Asphalt Concrete Pavement Repair 306 TN 80$ 24,500$

12 Crushed Surfacing, Top Course 281 TN 25$ 7,100$

13 Cold Mix Asphalt 206 TN 150$ 31,000$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 10,000$ 10,000$

Subtotal........................................…………........................................................................................ 1,024,200$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 83,984

Subtotal:..............................................................………….................................................................. 1,108,184$
Contingency (25%)……………….…..…....….…………………………..…………………………. 276,816$

Total Estimated Construction Cost:...……………….………....................................................... 1,385,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 346,000$

Total Estimated Project Cost:......................….................…………….................................. 1,731,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-15
Replace 14-inch Steel Transmission from Butler Site to 455 Zone

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 69,000$ 69,000$

2 14-inch D.I. Water Pipe, Including Fittings 6,000 LF 85$ 510,000$

3 Locate Existing Utilities LUMP SUM 16,500$ 16,500$

4 Erosion Control LUMP SUM 16,500$ 16,500$

5 Additional Pipe Fittings 3,300 LB 3.50$ 11,600$

6 Trench Safety Systems LUMP SUM 12,000$ 12,000$

7 14-inch Butterfly Valves 10 EA 6,500$ 65,000$

8 Fire Hydrants 15 EA 4,000$ 60,000$

9 Gravel Backfill 3,911 TN 15$ 58,700$

10 Foundation Gravel 440 TN 35$ 15,400$

11 Asphalt Concrete Pavement Repair 326 TN 80$ 26,100$

12 Crushed Surfacing, Top Course 299 TN 25$ 7,500$

13 Cold Mix Asphalt 220 TN 150$ 33,000$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 20,000$ 20,000$

Subtotal........................................…………........................................................................................ 924,300$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 75,793

Subtotal:..............................................................………….................................................................. 1,000,093$
Contingency (25%)……………….…..…....….…………………………..…………………………. 249,907$

Total Estimated Construction Cost:...……………….………....................................................... 1,250,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 313,000$

Total Estimated Project Cost:......................….................…………….................................. 1,563,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-16
Crown Road Booster Station Upgrade

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 3,500$ 3,500$

2 Clearing and Grubbing LUMP SUM 3,000$ 3,000$

3 Site Work LUMP SUM 2,000$ 2,000$

4 Piping and Appurtanences 1 EA 5,000$ 5,000$

5 Booster Pump 2 EA 15,000$ 30,000$

6 Electrical, Telemetry, and Instrumentation LUMP SUM 4,000$ 4,000$

Subtotal........................................…………........................................................................................ 47,500$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 3,895

Subtotal:..............................................................………….................................................................. 51,395$
Contingency (25%)……………….…..…....….…………………………..…………………………. 12,805$

Total Estimated Construction Cost:...……………….………....................................................... 64,200$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 16,050$

Total Estimated Project Cost:......................….................…………….................................. 80,250$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-17
12-inch along Polk Street for Well 16 transmission

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 23,000$ 23,000$

2 12-inch D.I. Water Pipe, Including Fittings 2,300 LF 75$ 172,500$

3 Locate Existing Utilities LUMP SUM 6,000$ 6,000$

4 Erosion Control LUMP SUM 6,000$ 6,000$

5 Additional Pipe Fittings 1,150 LB 2.50$ 2,900$

6 Trench Safety Systems LUMP SUM 4,600$ 4,600$

7 12-inch Gate Valves 4 EA 2,250$ 8,700$

8 Fire Hydrants 6 EA 4,000$ 23,000$

9 Gravel Backfill 1,312 TN 15$ 19,700$

10 Foundation Gravel 148 TN 35$ 5,200$

11 Asphalt Concrete Pavement Repair 109 TN 80$ 8,800$

12 Crushed Surfacing, Top Course 100 TN 25$ 2,600$

13 Cold Mix Asphalt 74 TN 150$ 11,100$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 7,000$ 7,000$

Subtotal........................................…………........................................................................................ 304,100$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 24,936

Subtotal:..............................................................………….................................................................. 329,036$
Contingency (25%)……………….…..…....….…………………………..…………………………. 81,964$

Total Estimated Construction Cost:...……………….………....................................................... 411,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 103,000$

Total Estimated Project Cost:......................….................…………….................................. 514,000$
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City of Camas
Preliminary Project Cost Estimate

Transmission and Booster Station Improvement  T-18
Jones and Boulder Creek Transmisssion Improvements

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 306,000$ 306,000$

2 10-inch D.I. Water Pipe, Including Fittings 48,000 LF 60$ 2,880,000$

3 Locate Existing Utilities LUMP SUM 74,000$ 74,000$

4 Erosion Control LUMP SUM 74,000$ 74,000$

5 Additional Pipe Fittings 22,560 LB 2.50$ 56,400$

6 Trench Safety Systems LUMP SUM 96,000$ 96,000$

7 10-inch Gate Valves 80 EA 1,800$ 144,000$

8 Gravel Backfill 23,467 TN 15$ 352,000$

9 Foundation Gravel 2,640 TN 35$ 92,400$

10 Crushed Surfacing, Top Course 1,795 TN 25$ 44,900$

11 Connections to Existing System 2 EA 1,500$ 3,000$

12 Traffic Control LUMP SUM 2,000$ 2,000$

Subtotal........................................…………........................................................................................ 4,124,700$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 338,225

Subtotal:..............................................................………….................................................................. 4,462,925$
Contingency (25%)……………….…..…....….…………………………..…………………………. 1,116,075$

Total Estimated Construction Cost:...……………….………....................................................... 5,579,000$

Engineering and Administrative Costs (25%):....……………....................................…..............………….1,395,000$

Total Estimated Project Cost:......................….................…………….................................. 6,974,000$
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  N-1
15,600 LF of 12-inch NUGA Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 151,000$ 151,000$

2 12-inch D.I. Water Pipe, Including Fittings 15,600 LF 75$ 1,170,000$

3 Locate Existing Utilities LUMP SUM 37,000$ 37,000$

4 Erosion Control LUMP SUM 37,000$ 37,000$

5 Additional Pipe Fittings 7,800 LB 3.50$ 27,300$

6 Trench Safety Systems LUMP SUM 31,200$ 31,200$

7 12-inch Gate Valves 26 EA 2,250$ 58,500$

8 Fire Hydrants 39 EA 4,000$ 156,000$

9 Gravel Backfill 8,898 TN 15$ 133,467$

10 Foundation Gravel 1,001 TN 35$ 35,035$

11 Asphalt Concrete Pavement Repair 741 TN 80$ 59,319$

12 Crushed Surfacing, Top Course 681 TN 25$ 17,017$

13 Cold Mix Asphalt 501 TN 150$ 75,075$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 2,030,912$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 166,535

Subtotal:..............................................................………….................................................................. 2,197,447$
Contingency (25%)……………….…..…....….…………………………..…………………………. 549,553$

Total Estimated Construction Cost:...……………….………....................................................... 2,747,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 687,000$

Total Estimated Project Cost:......................….................…………….................................. 3,434,000$

Refer to the 2010 Utility Rate Study by FCS Group for detail on eligible SDC credit amounts.
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  N-2
5,300 LF of 12-inch NUGA Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 57,000$ 57,000$

2 12-inch D.I. Water Pipe, Including Fittings 5,300 LF 75$ 397,500$

3 Locate Existing Utilities LUMP SUM 14,000$ 14,000$

4 Erosion Control LUMP SUM 14,000$ 14,000$

5 Additional Pipe Fittings 7,800 LB 3.50$ 27,300$

6 Trench Safety Systems LUMP SUM 31,200$ 31,200$

7 12-inch Gate Valves 9 EA 2,250$ 19,875$

8 Fire Hydrants 13 EA 4,000$ 53,000$

9 Gravel Backfill 3,023 TN 15$ 45,344$

10 Foundation Gravel 340 TN 35$ 11,903$

11 Asphalt Concrete Pavement Repair 252 TN 80$ 20,153$

12 Crushed Surfacing, Top Course 231 TN 25$ 5,781$

13 Cold Mix Asphalt 170 TN 150$ 25,506$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 765,563$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 62,776

Subtotal:..............................................................………….................................................................. 828,339$
Contingency (25%)……………….…..…....….…………………………..…………………………. 206,661$

Total Estimated Construction Cost:...……………….………....................................................... 1,035,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 259,000$

Total Estimated Project Cost:......................….................…………….................................. 1,294,000$

Refer to the 2010 Utility Rate Study by FCS Group for detail on eligible SDC credit amounts.
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  N-3
1,900 LF of 12-inch NUGA Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 26,000$ 26,000$

2 12-inch D.I. Water Pipe, Including Fittings 1,900 LF 75$ 142,500$

3 Locate Existing Utilities LUMP SUM 7,000$ 7,000$

4 Erosion Control LUMP SUM 7,000$ 7,000$

5 Additional Pipe Fittings 7,800 LB 3.50$ 27,300$

6 Trench Safety Systems LUMP SUM 31,200$ 31,200$

7 12-inch Gate Valves 3 EA 2,250$ 7,125$

8 Fire Hydrants 5 EA 4,000$ 19,000$

9 Gravel Backfill 1,084 TN 15$ 16,256$

10 Foundation Gravel 122 TN 35$ 4,267$

11 Asphalt Concrete Pavement Repair 90 TN 80$ 7,225$

12 Crushed Surfacing, Top Course 83 TN 25$ 2,073$

13 Cold Mix Asphalt 61 TN 150$ 9,144$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 349,089$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 28,625

Subtotal:..............................................................………….................................................................. 377,714$
Contingency (25%)……………….…..…....….…………………………..…………………………. 94,286$

Total Estimated Construction Cost:...……………….………....................................................... 472,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 118,000$

Total Estimated Project Cost:......................….................…………….................................. 590,000$

Refer to the 2010 Utility Rate Study by FCS Group for detail on eligible SDC credit amounts.
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  N-4
11,200 LF of 12-inch NUGA Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 111,000$ 111,000$

2 12-inch D.I. Water Pipe, Including Fittings 11,200 LF 75$ 840,000$

3 Locate Existing Utilities LUMP SUM 27,000$ 27,000$

4 Erosion Control LUMP SUM 27,000$ 27,000$

5 Additional Pipe Fittings 7,800 LB 3.50$ 27,300$

6 Trench Safety Systems LUMP SUM 31,200$ 31,200$

7 12-inch Gate Valves 19 EA 2,250$ 42,000$

8 Fire Hydrants 28 EA 4,000$ 112,000$

9 Gravel Backfill 6,388 TN 15$ 95,822$

10 Foundation Gravel 719 TN 35$ 25,153$

11 Asphalt Concrete Pavement Repair 532 TN 80$ 42,588$

12 Crushed Surfacing, Top Course 489 TN 25$ 12,217$

13 Cold Mix Asphalt 359 TN 150$ 53,900$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 1,490,181$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 122,195

Subtotal:..............................................................………….................................................................. 1,612,375$
Contingency (25%)……………….…..…....….…………………………..…………………………. 402,625$

Total Estimated Construction Cost:...……………….………....................................................... 2,015,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 504,000$

Total Estimated Project Cost:......................….................…………….................................. 2,519,000$

Refer to the 2010 Utility Rate Study by FCS Group for detail on eligible SDC credit amounts.
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  N-5
2,600 LF of 12-inch NUGA Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 33,000$ 33,000$

2 12-inch D.I. Water Pipe, Including Fittings 2,600 LF 75$ 195,000$

3 Locate Existing Utilities LUMP SUM 8,000$ 8,000$

4 Erosion Control LUMP SUM 8,000$ 8,000$

5 Additional Pipe Fittings 7,800 LB 3.50$ 27,300$

6 Trench Safety Systems LUMP SUM 31,200$ 31,200$

7 12-inch Gate Valves 4 EA 2,250$ 9,750$

8 Fire Hydrants 7 EA 4,000$ 26,000$

9 Gravel Backfill 1,483 TN 15$ 22,244$

10 Foundation Gravel 167 TN 35$ 5,839$

11 Asphalt Concrete Pavement Repair 124 TN 80$ 9,886$

12 Crushed Surfacing, Top Course 113 TN 25$ 2,836$

13 Cold Mix Asphalt 83 TN 150$ 12,513$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 434,569$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 35,635

Subtotal:..............................................................………….................................................................. 470,203$
Contingency (25%)……………….…..…....….…………………………..…………………………. 117,797$

Total Estimated Construction Cost:...……………….………....................................................... 588,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 147,000$

Total Estimated Project Cost:......................….................…………….................................. 735,000$

Refer to the 2010 Utility Rate Study by FCS Group for detail on eligible SDC credit amounts.
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  N-6
7,900 LF of 12-inch NUGA Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 81,000$ 81,000$

2 12-inch D.I. Water Pipe, Including Fittings 7,900 LF 75$ 592,500$

3 Locate Existing Utilities LUMP SUM 20,000$ 20,000$

4 Erosion Control LUMP SUM 20,000$ 20,000$

5 Additional Pipe Fittings 7,800 LB 3.50$ 27,300$

6 Trench Safety Systems LUMP SUM 31,200$ 31,200$

7 12-inch Gate Valves 13 EA 2,250$ 29,625$

8 Fire Hydrants 20 EA 4,000$ 79,000$

9 Gravel Backfill 4,506 TN 15$ 67,589$

10 Foundation Gravel 507 TN 35$ 17,742$

11 Asphalt Concrete Pavement Repair 375 TN 80$ 30,040$

12 Crushed Surfacing, Top Course 345 TN 25$ 8,618$

13 Cold Mix Asphalt 253 TN 150$ 38,019$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 1,085,632$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 89,022

Subtotal:..............................................................………….................................................................. 1,174,654$
Contingency (25%)……………….…..…....….…………………………..…………………………. 293,346$

Total Estimated Construction Cost:...……………….………....................................................... 1,468,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 367,000$

Total Estimated Project Cost:......................….................…………….................................. 1,835,000$

Refer to the 2010 Utility Rate Study by FCS Group for detail on eligible SDC credit amounts.
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  N-7
5,700 LF of 12-inch NUGA Transmission Main

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 61,000$ 61,000$

2 12-inch D.I. Water Pipe, Including Fittings 5,700 LF 75$ 427,500$

3 Locate Existing Utilities LUMP SUM 15,000$ 15,000$

4 Erosion Control LUMP SUM 15,000$ 15,000$

5 Additional Pipe Fittings 7,800 LB 3.50$ 27,300$

6 Trench Safety Systems LUMP SUM 31,200$ 31,200$

7 12-inch Gate Valves 10 EA 2,250$ 21,375$

8 Fire Hydrants 14 EA 4,000$ 57,000$

9 Gravel Backfill 3,251 TN 15$ 48,767$

10 Foundation Gravel 366 TN 35$ 12,801$

11 Asphalt Concrete Pavement Repair 271 TN 80$ 21,674$

12 Crushed Surfacing, Top Course 249 TN 25$ 6,218$

13 Cold Mix Asphalt 183 TN 150$ 27,431$

14 Connections to Existing System 2 EA 1,500$ 3,000$

15 Traffic Control LUMP SUM 40,000$ 40,000$

Subtotal........................................…………........................................................................................ 815,266$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 66,852

Subtotal:..............................................................………….................................................................. 882,118$
Contingency (25%)……………….…..…....….…………………………..…………………………. 220,882$

Total Estimated Construction Cost:...……………….………....................................................... 1,103,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 276,000$

Total Estimated Project Cost:......................….................…………….................................. 1,379,000$

Refer to the 2010 Utility Rate Study by FCS Group for detail on eligible SDC credit amounts.
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  D-4
UPH PRV adjustments and looping around NW Astor

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 14,000$ 14,000$

2 8-inch D.I. Water Pipe, Including Fittings 1,600 LF 50$ 80,000$

3 Locate Existing Utilities LUMP SUM 3,000$ 3,000$

4 Erosion Control LUMP SUM 3,000$ 3,000$

5 Additional Pipe Fittings 720 LB 16.00$ 11,520$

6 Trench Safety Systems LUMP SUM 3,200$ 3,200$

7 8-inch Gate Valves 3 EA 1,200$ 3,200$

8 Fire Hydrants 4 EA 4,000$ 16,000$

9 Gravel Backfill 782 TN 15$ 11,733$

10 Foundation Gravel 88 TN 35$ 3,080$

11 Asphalt Concrete Class B 533 SQ YD 5$ 2,400$

12 Sawcutting 3,200 LF 5$ 16,000$

13 Crushed Surfacing, Top Course 60 TN 25$ 1,496$

14 Cold Mix Asphalt 44 TN 150$ 6,600$

15 Connections to Existing System 5 EA 3,000$ 15,000$

16 Traffic Control 100 HRS 5$ 450$

Subtotal........................................…………........................................................................................ 190,679$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 15,636

Subtotal:..............................................................………….................................................................. 206,315$
Contingency (25%)……………….…..…....….…………………………..…………………………. 51,685$

Total Estimated Construction Cost:...……………….………....................................................... 258,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 65,000$

Total Estimated Project Cost:......................….................…………….................................. 323,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: D-4 ESTIMATED COST: 323,000$

PRESSURE ZONE:  852 YEAR TO BE COMPLETED: 2011

PROJECT DESCRIPTION: MAP, SCALE: 1" = 2750'
UPH PRV adjustments and looping around NW Astor

PROJECT BENEFIT:
Improve fireflow deficiencies

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering 65,000
Construction 258,000
Construction Management, Administration

TOTAL 323,000 0 0 0 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,D-2
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  D-5
Butler Site PRV, 8-inch

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 3,900$ 3,900$

2 PRV, 8-inch LUMP SUM 48,500$ 48,500$

Subtotal........................................…………........................................................................................ 52,400$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 4,297

Subtotal:..............................................................………….................................................................. 56,697$
Contingency (25%)……………….…..…....….…………………………..…………………………. 14,203$

Total Estimated Construction Cost:...……………….………....................................................... 70,900$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 17,725$

Total Estimated Project Cost:......................….................…………….................................. 89,000$
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  D-6
Couch Street Booster Pump Station

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 5,200$ 5,200$

2 Booster Pump, 50 gpm LUMP SUM 65,500$ 65,500$

Subtotal........................................…………........................................................................................ 70,700$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 5,797

Subtotal:..............................................................………….................................................................. 76,497$
Contingency (25%)……………….…..…....….…………………………..…………………………. 19,103$

Total Estimated Construction Cost:...……………….………....................................................... 95,600$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 23,900$

Total Estimated Project Cost:......................….................…………….................................. 120,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: D-6 ESTIMATED COST: 120,000$

PRESSURE ZONE:  455 YEAR TO BE COMPLETED: 2012

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
Couch Street Booster Pump Station

PROJECT BENEFIT:
Eliminate peak hour demand deficiencies.

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering

Construction 120,000
Construction Management, Administration

TOTAL 0 0 120,000 0 0 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,D-6

S-31



City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  D-7
UPH looping from NW 16th to NW 12th Avenue

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 3,000$ 3,000$

2 12-inch D.I. Water Pipe, Including Fittings 300 LF 75$ 22,500$

3 Locate Existing Utilities LUMP SUM 1,000$ 1,000$

4 Erosion Control LUMP SUM 1,000$ 1,000$

5 Additional Pipe Fittings 150 LB 16.00$ 2,400$

6 Trench Safety Systems LUMP SUM 600$ 600$

7 Gravel Backfill 171 TN 15$ 2,567$

8 Foundation Gravel 19 TN 35$ 674$

9 Asphalt Concrete Class B 117 SQ YD 5$ 525$

10 Sawcutting 600 LF 5$ 3,000$

11 Crushed Surfacing, Top Course 13 TN 25$ 327$

12 Cold Mix Asphalt 10 TN 150$ 1,444$

13 Connections to Existing System 2 EA 3,000$ 6,000$

14 Traffic Control 100 HRS 5$ 450$

Subtotal........................................…………........................................................................................ 45,486$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 3,730

Subtotal:..............................................................………….................................................................. 49,216$
Contingency (25%)……………….…..…....….…………………………..…………………………. 12,784$

Total Estimated Construction Cost:...……………….………....................................................... 62,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 16,000$

Total Estimated Project Cost:......................….................…………….................................. 78,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: D-7 ESTIMATED COST: 78,000$

PRESSURE ZONE:  852 YEAR TO BE COMPLETED: 2012

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
UPH looping from NW 16th to NW 12th Ave

Install 300 LF of DI water main

PROJECT BENEFIT:
Eliminate peak hour deficiencies.

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering 16,000
Construction 62,000
Construction Management, Administration

TOTAL 0 0 78,000 0 0 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,D-7
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  D-8
UPH Standpipe outlet piping upgrade, 24-inch

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 7,000$ 7,000$

2 24-inch D.I. Water Pipe, Including Fittings 320 LF 110$ 35,200$

3 Locate Existing Utilities LUMP SUM 2,000$ 2,000$

4 Erosion Control LUMP SUM 2,000$ 2,000$

5 Additional Pipe Fittings 220 LB 16.00$ 3,520$

6 Trench Safety Systems LUMP SUM 600$ 600$

7 24-inch Butterfly Valves 1 EA 27,500$ 27,500$

8 Gravel Backfill 261 TN 15$ 3,911$

9 Foundation Gravel 29 TN 35$ 1,027$

10 Crushed Surfacing, Top Course 20 TN 25$ 499$

11 Connections to Existing System 2 EA 3,000$ 6,000$

Subtotal........................................…………........................................................................................ 89,256$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 7,319

Subtotal:..............................................................………….................................................................. 96,575$
Contingency (25%)……………….…..…....….…………………………..…………………………. 24,425$

Total Estimated Construction Cost:...……………….………....................................................... 121,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 30,000$

Total Estimated Project Cost:......................….................…………….................................. 151,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: D-8 ESTIMATED COST: 151,000$

PRESSURE ZONE:  852 YEAR TO BE COMPLETED: 2020

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
UPH Standpipe Outlet Piping Upgrade, 24-inch

Replace approximately 320 LF of 12-inch outlet piping
with 24-inch DI.

PROJECT BENEFIT:
Eliminate peak hour deficiencies.

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR ($1,000s) 2016 2017 2018 2019 2020 2021

Land and Right of Way Acquisition

Design and Engineering 30,000
Construction 121,000
Construction Management, Administration

TOTAL 0 0 0 0 151,000 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,D-8
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  S-2
2.0 MG Cemetery Reservoir

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 44,000$ 44,000$

2 2.0 MG Reservoir LUMP SUM 550,000$ 550,000$

3 Earthwork LUMP SUM 70,000$ 70,000$

4 Site Piping LUMP SUM 150,000$ 150,000$

5 Landscape and Irrigation LUMP SUM 50,000$ 50,000$

6 Painting LUMP SUM 80,000$ 80,000$

7 Electrical LUMP SUM 350,000$ 350,000$

Subtotal........................................…………........................................................................................ 1,294,000$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 106,108

Subtotal:..............................................................………….................................................................. 1,400,108$
Contingency (25%)……………….…..…....….…………………………..…………………………. 349,892$

Total Estimated Construction Cost:...……………….………....................................................... 1,750,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 438,000$

Total Estimated Project Cost:......................….................…………….................................. 2,188,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: S-2 ESTIMATED COST: 2,188,000$

PRESSURE ZONE:  existing 343, new 290 YEAR TO BE COMPLETED: 2014

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
2.0 MG Cemetary Reservoir

PROJECT BENEFIT:

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR ($1,000s) 2010 2011 2012 2013 2014 2015

Land and Right of Way Acquisition

Design and Engineering 438,000
Construction 1,750,000
Construction Management, Administration

TOTAL 0 0 0 0 2,188,000 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,S-2
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  S-4
2.0 MG Gregg Reservoir

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 44,000$ 44,000$

2 2.0 MG Reservoir LUMP SUM 550,000$ 550,000$

3 Earthwork LUMP SUM 70,000$ 70,000$

4 Site Piping LUMP SUM 150,000$ 150,000$

5 Landscape and Irrigation LUMP SUM 50,000$ 50,000$

6 Painting LUMP SUM 80,000$ 80,000$

7 Electrical LUMP SUM 350,000$ 350,000$

Subtotal........................................…………........................................................................................ 1,294,000$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 106,108

Subtotal:..............................................................………….................................................................. 1,400,108$
Contingency (25%)……………….…..…....….…………………………..…………………………. 349,892$

Total Estimated Construction Cost:...……………….………....................................................... 1,750,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 438,000$

Total Estimated Project Cost:......................….................…………….................................. 2,188,000$

S-38



CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: S-4 ESTIMATED COST: 2,188,000$

PRESSURE ZONE: YEAR TO BE COMPLETED: 2018

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
2.0 MG Gregg Reservoir

PROJECT BENEFIT:

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR ($1,000s) 2016 2017 2018 2019 2020 2021

Land and Right of Way Acquisition

Design and Engineering 438,000
Construction 1,750,000
Construction Management, Administration

TOTAL 0 0 2,188,000 0 0 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,S-4
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  S-5
Lower Prune Hill Reservoir Replacement

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 25,000$ 25,000$

2 Decommision and Demolition of Existing LUMP SUM 85,000$ 85,000$

3 0.5 MG Reservoir LUMP SUM 200,000$ 200,000$

4 Earthwork LUMP SUM 70,000$ 70,000$

5 Site Piping LUMP SUM 150,000$ 150,000$

6 Landscape and Irrigation LUMP SUM 50,000$ 50,000$

7 Painting LUMP SUM 80,000$ 80,000$

8 Electrical LUMP SUM 250,000$ 250,000$

Subtotal........................................…………........................................................................................ 910,000$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 74,620

Subtotal:..............................................................………….................................................................. 984,620$
Contingency (25%)……………….…..…....….…………………………..…………………………. 246,380$

Total Estimated Construction Cost:...……………….………....................................................... 1,231,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 308,000$

Total Estimated Project Cost:......................….................…………….................................. 1,539,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: S-5 ESTIMATED COST: 1,539,000$

PRESSURE ZONE: YEAR TO BE COMPLETED: 2020

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
Lower Prune Hill Reservoir Replacement

PROJECT BENEFIT:

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR ($1,000s) 2016 2017 2018 2019 2020 2021

Land and Right of Way Acquisition

Design and Engineering 308,000
Construction 1,231,000
Construction Management, Administration

TOTAL 0 0 0 0 1,539,000 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,S-5
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  S-6
2.0 MG Green Mountain Reservoir

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 44,000$ 44,000$

2 2.0 MG Reservoir LUMP SUM 550,000$ 550,000$

3 Earthwork LUMP SUM 70,000$ 70,000$

4 Site Piping LUMP SUM 150,000$ 150,000$

5 Landscape and Irrigation LUMP SUM 50,000$ 50,000$

6 Painting LUMP SUM 80,000$ 80,000$

7 Electrical LUMP SUM 350,000$ 350,000$

Subtotal........................................…………........................................................................................ 1,294,000$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 106,108

Subtotal:..............................................................………….................................................................. 1,400,108$
Contingency (25%)……………….…..…....….…………………………..…………………………. 349,892$

Total Estimated Construction Cost:...……………….………....................................................... 1,750,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 438,000$

Total Estimated Project Cost:......................….................…………….................................. 2,188,000$
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CITY OF CAMAS
CAPITAL IMPROVEMENTS PROJECT DESCRIPTION

PROJECT SUMMARY

PROJECT TYPE:  Distribution System Improvement

PROJECT NUMBER: S-6 ESTIMATED COST: 2,188,000$

PRESSURE ZONE: YEAR TO BE COMPLETED: 2024

PROJECT DESCRIPTION: MAP, SCALE: 1" = 600'
2.0 MG Green Mountain Reservoir

PROJECT BENEFIT:

COMMENTS:

SCHEDULE AND FUNDING PLAN

PROJECT COST PER YEAR ($1,000s) 2022 2023 2024 2025 2026 2027

Land and Right of Way Acquisition

Design and Engineering 438,000
Construction 1,750,000
Construction Management, Administration

TOTAL 0 0 2,188,000 0 0 0
FUNDING SOURCE:

Capital Fund

CIP Forms.XLS,S-6
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  DE-1
DI main between NW Camas Meadows Drive to SE 1st Street

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 43,000$ 43,000$

2 12-inch D.I. Water Pipe, Including Fittings 4,000 LF 75$ 300,000$

3 Locate Existing Utilities LUMP SUM 10,000$ 10,000$

4 Erosion Control LUMP SUM 10,000$ 10,000$

5 Additional Pipe Fittings 2,000 LB 16.00$ 32,000$

6 Trench Safety Systems LUMP SUM 8,000$ 8,000$

7 12-inch Gate Valves 7 EA 2,250$ 15,000$

8 Fire Hydrants 10 EA 4,000$ 40,000$

9 Gravel Backfill 2,281 TN 15$ 34,222$

10 Foundation Gravel 257 TN 35$ 8,983$

11 Asphalt Concrete Class B 1,556 SQ YD 5$ 7,000$

12 Sawcutting 8,000 LF 5$ 40,000$

13 Crushed Surfacing, Top Course 175 TN 25$ 4,363$

14 Cold Mix Asphalt 128 TN 150$ 19,250$

15 Connections to Existing System 2 EA 3,000$ 6,000$

16 Traffic Control LUMP SUM 5,000$ 5,000$

Subtotal........................................…………........................................................................................ 582,819$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 47,791

Subtotal:..............................................................………….................................................................. 630,610$
Contingency (25%)……………….…..…....….…………………………..…………………………. 157,390$

Total Estimated Construction Cost:...……………….………....................................................... 788,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 197,000$

Total Estimated Project Cost:......................….................…………….................................. 985,000$
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  DE-2
UPH looping along NW 16th Avenue

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 14,000$ 14,000$

2 12-inch D.I. Water Pipe, Including Fittings 1,300 LF 75$ 97,500$

3 Locate Existing Utilities LUMP SUM 3,000$ 3,000$

4 Erosion Control LUMP SUM 3,000$ 3,000$

5 Additional Pipe Fittings 650 LB 16.00$ 10,400$

6 Trench Safety Systems LUMP SUM 2,600$ 2,600$

7 12-inch Gate Valves 2 EA 2,250$ 4,500$

8 Fire Hydrants 3 EA 4,000$ 12,000$

9 Gravel Backfill 741 TN 15$ 11,122$

10 Foundation Gravel 83 TN 35$ 2,920$

11 Asphalt Concrete Class B 506 SQ YD 5$ 2,275$

12 Sawcutting 2,600 LF 5$ 13,000$

13 Crushed Surfacing, Top Course 57 TN 25$ 1,418$

14 Cold Mix Asphalt 42 TN 150$ 6,256$

15 Connections to Existing System 2 EA 3,000$ 6,000$

16 Traffic Control 100 HRS 5$ 450$

Subtotal........................................…………........................................................................................ 190,441$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 15,616

Subtotal:..............................................................………….................................................................. 206,057$
Contingency (25%)……………….…..…....….…………………………..…………………………. 51,943$

Total Estimated Construction Cost:...……………….………....................................................... 258,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 65,000$

Total Estimated Project Cost:......................….................…………….................................. 323,000$
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  DE-3
542 Zone looping

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 22,000$ 22,000$

2 12-inch D.I. Water Pipe, Including Fittings 2,000 LF 75$ 150,000$

3 Locate Existing Utilities LUMP SUM 5,000$ 5,000$

4 Erosion Control LUMP SUM 5,000$ 5,000$

5 Additional Pipe Fittings 1,000 LB 16.00$ 16,000$

6 Trench Safety Systems LUMP SUM 4,000$ 4,000$

7 12-inch Gate Valves 3 EA 2,250$ 6,750$

8 Fire Hydrants 5 EA 4,000$ 20,000$

9 Gravel Backfill 1,141 TN 15$ 17,111$

10 Foundation Gravel 128 TN 35$ 4,492$

11 Asphalt Concrete Class B 778 SQ YD 5$ 3,500$

12 Sawcutting 4,000 LF 5$ 20,000$

13 Crushed Surfacing, Top Course 87 TN 25$ 2,182$

14 Cold Mix Asphalt 64 TN 150$ 9,625$

15 Connections to Existing System 2 EA 3,000$ 6,000$

16 Traffic Control 100 HRS 5$ 450$

Subtotal........................................…………........................................................................................ 292,109$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 23,953

Subtotal:..............................................................………….................................................................. 316,062$
Contingency (25%)……………….…..…....….…………………………..…………………………. 78,938$

Total Estimated Construction Cost:...……………….………....................................................... 395,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 99,000$

Total Estimated Project Cost:......................….................…………….................................. 494,000$
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  DE-4
Decommission 10th Avenue/Francis Street Booster Station

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 21,000$ 21,000$

2 8-inch D.I. Water Pipe, Including Fittings 2,500 LF 50$ 125,000$

3 Locate Existing Utilities LUMP SUM 5,000$ 5,000$

4 Erosion Control LUMP SUM 5,000$ 5,000$

5 Additional Pipe Fittings 1,130 LB 16.00$ 18,080$

6 Trench Safety Systems LUMP SUM 5,000$ 5,000$

7 8-inch Gate Valves 4 EA 1,200$ 4,800$

8 Fire Hydrants 6 EA 4,000$ 24,000$

9 Gravel Backfill 1,222 TN 15$ 18,333$

10 Foundation Gravel 138 TN 35$ 4,813$

11 Asphalt Concrete Class B 833 SQ YD 5$ 3,750$

12 Sawcutting 5,000 LF 5$ 25,000$

13 Crushed Surfacing, Top Course 94 TN 25$ 2,338$

14 Cold Mix Asphalt 69 TN 150$ 10,313$

15 Connections to Existing System 2 EA 3,000$ 6,000$

16 Traffic Control 100 HRS 5$ 450$

Subtotal........................................…………........................................................................................ 278,876$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 22,868

Subtotal:..............................................................………….................................................................. 301,744$
Contingency (25%)……………….…..…....….…………………………..…………………………. 75,256$

Total Estimated Construction Cost:...……………….………....................................................... 377,000$

Engineering and Administrative Costs (25%):....……………....................................…..............…………. 94,000$

Total Estimated Project Cost:......................….................…………….................................. 471,000$
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City of Camas
Preliminary Project Cost Estimate

Distribution System Improvement  DE-5
Upper Green Mountain Booster Station

NO. ITEM QUANTITY UNIT PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 18,400$ 18,400$

2 Clearing and Grubbing LUMP SUM 3,000$ 3,000$

3 Site Work LUMP SUM 25,000$ 25,000$

4 CMU Building 250 SF 200$ 50,000$

5 Piping and Appurtanences 1 EA 40,000$ 40,000$

6 Booster Pumps 2 EA 15,000$ 30,000$

7 Auxilary Power Generator LUMP SUM 25,000$ 25,000$

8 Electrical, Telemetry, and Instrumentation LUMP SUM 50,000$ 50,000$

9 Automatic Transfer Switch LUMP SUM 6,500$ 6,500$

Subtotal........................................…………........................................................................................ 247,900$
Tax rate (8.2%)…....………………..……...…...….…………………………..…………………………. 20,328

Subtotal:..............................................................………….................................................................. 268,228$
Contingency (25%)……………….…..…....….…………………………..…………………………. 67,072$

Total Estimated Construction Cost:...……………….………....................................................... 335,300$

Engineering and AdministrativeCosts (25%):....……………....................................…..............…………. 83,825$

Total Estimated Project Cost:......................….................…………….................................. 419,200$

S-48
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·ity of Camas
later Utility Rate Study
Jmmary

~evenues
Rate Revenues Under Existing Rates $ 2,765,100 $ 2,806,576 $ 2,848,675 $ 2,891,405 $ 2,934,776 $ 2,978,798 1
Non-Rate Revenues 330,300 216,088 232,008 247,4"10 257,712 273,029

rota! Revenues $ 3,095,40Q $ 3,022,664 $ 3,080,683 $ 3,138,815 $ 3,192,487 $ 3,251,826

txpenses
Cash Operating Expenses $ 2,325,196 $ 2,607,902 $ 2,709,642 $ 2,815,625 $ 2,925,971 $ 3,041,027
Exlsting Debt Service 380,659 402,641 403,908 401,061 401,757 400,917
New Debt Service 201,605 272,261 272,26i 559,428 650,395
Rate Funded System Reinvestment 200,000 200,000 200,000

Total Expenses $ 2,705,855 $ 3,212,148 $; 3,385,811 $ 3,088,947 $ 4,081,156 $ 4,292,338

Net Surph.ls (Defidency} S 389,544 $ {189A84) $ (305,128) $, (550,132} $ (894,668) $ (1,040,511 )

%of Rate Revenue 0.00% 6.75% 10.71% 19.03% 30.49% 34.93%

Additions To Meet Coverage $ (95,165) $ (125,562) $ (137,211) $ $ (6,308) $ .{31,308)

lotal Surplus (Deficiency) $: 294,379 $ (315,O46) $ (4421339) $ (550,132) $ (900,976) $ (1,071,82.0)

%of Rate Revenue 0.00% 1'1.23% 15.53% 19.03(>/0- 30.70% 35.98%

Annual Rate Adjustment 0.00% 14.50% 5.00% 5.00% 5.00% 5.00%

pate Revenues After Rate Increase $ 2,765,100 $ 3,145,704 $ 3,424,8i9 $ 3,650,001 $ 3,889,989 $ 4,145,755
Additional Taxes from Rate Increase $ - $ 17,055 $ 28,974 $ 38,150 $ 48,038 $ 58,686

Net Cash Flow After Rate Increase 389,544 132,5a9 242,042 1701315 12,507 67,760
c.0verage After Rate Increases 2.02 1.26 1.41 1.61 1.26 i.29

Sample Monthly Bill (5/8" 11 cef) $ 20.07 $ 22.98 $ 24.13 $ 25.34 $ 26.60 $ 27.93
t-"lonthly Increase $ $ 2.91 $ 1.15 $ 1.21 $ 1.27 $ 1.33

Notes:

If growth accelerates in NUGAE than need to revisit study. CUirent stUdy assumes that NUGAE growth begins after 2013

2008 increase is in effect for 9 month (effective March)

PREPARED B'( FCS GROUP, INC. Water2008 City CIP edIts 1 052009 Summary
(425) 867·1802 1/30/2009 3:56 PM Page 1
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:ity of Camas
Nater Utility Rate Study
;ummary

706,771
67,760

(24,688)

749,842
749,842

90

205.907

189,104
i ,020,000

6,394
24,688

204,313
200,000

2,676,451

4,320,951
(4,115.044)

200,000 1) 200,000

694,264 $
12.507

706,771 $
721,472 $

88

279,216 $
200,000

189;104
3,220,000

8,739

3,897,058
(3,692,745)

204,313

694,264 $
694,264 $

90

549,631 $
170,315
{25,682)

206,537 $
200,000
363,657

189,104

6,464
25,682

991,443
(712,228)

279,216

200,000 $

479,154 $ 115,000 $ 307,589 $
389,544 132,589 242,042

(295,362)

573,336 $ 307,589 $ 549,631 $
573,336 $ 643,044 $ 668,131 $

90 43 74

181,256 $ (100,000) $ 202,304 $

390,000 2,232,968
500,000

4,084,800
189,104 189,104 189,104

2,140,000 750,000
5,673 6,331

295,362

5,256,194 2,619,104 3,380,707
(5,030,000) (2,416,800) (3,174,170)

226,194 202,304 206,537

$ 200,000 $ 200,000 $ 200,000 $

$

$
Minimum Target Balance $

90 Day Target

Minimum Capita! Contingency Target

Begin ning Balance $.
p~us: Rate Funded System Reinvestment
plus: Grants / Developer Donations / Other Outside Sources
plus: Transfer from REET
plus: Existing Bond Proceeds
plus: Connection Charges
plus: Net Debt Proceeds Available for Projects
plus: Interest Eamlngs
plus: Transfer of Surpjus from Operating Fund
plus: Direct Rate Funding

Total Capita! Funding Sources
~ess: Capital Expenditures (inflated)

Ending Balance

_O~p,:""e_ra~ti....n.,;;;g~:""""":~__--..!Ir
Beginning Baiance

Net Cash F~ow after Rate Increase
Transfer of Surplus to Capital Fund

Ending Balance

Capital

PREP,A-RED BY FCS GROUP, INC.
(425) 867-1802

Water2008 City C1F edits 1 052009 Summary
1/30/20093:56 PM Page 2
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City of Camas
Water Utmty Rate Study
Capital Improvement Program

Project C"Osts and O&M Impacts in Year:

No

3

! 4

a
9

10

11

12

~ 3

14

15

16

17

1B

19

20

21

2"2:

23

24

("; 25

}':\,f 26

27
L ..."('''·> "- 28't /

f\
29

<:'<::}-,,>" 30
~{"J~ -

31

32

33

34

35

36

37

38

39

40

41

42

PREPARED BY FCS GROUP, INC.
(425) 3&7-1<'J02

(Project cosls. are escalated using COrllitnJc\lon Cost InAation assumptions)

For CFC C"lcuJatlon

Spedfk FundIng Snm<:e ,-
Enterprise Fund. 2·Grants &

Developer Dooations

cnlerprise Fund

Enlerprise Fund

El1,erprise Fund

Enlerprise Fund

EnlerprJse Fund

Enterprise FUrld

Enferprise Fund

Emerpns e Fund

Enterprise Furld

En:erprise Fund

En~e rprise Fu ~d

Enterprise Fund

Enl1>rprise Fund

Enlerp!!se Fund

Gr,lr"o1SfDeveloper DMatior'l

GrantslDeve;oper DMaVon

Enlerpr':Se Fund

Enteronse Fund

Enterprise Fund

Enterprise Fund

Gr"ntsIDeve~opef Do""t;on

Enterprise Funa

Enterprise Fund

Enlerprise Fund

Enterprise Fund

Enlerpnse Fund

Ente<p,ise Fund

G",m!siDeveioper Don-alio

Enl.erprise ;:'und

Enterprise Fund

Enterprise Fund

E",lenprise Fund

EnlefPlise Fund

Enterprise FUnd

GrantsfDeve+oper D,malion

Enterpnse FOund

Gr"ntsDeveloper Donation

Enterprise Fund

GrantslD e"eloper Oonal'o

En~rpriseFund I
GrantslDe"eloper DOCIalion

:::nlerprise Fund

Waler2C-oa. City elF eQ'\'; 1 OS 200s
lI3DI2OQg 3:57 PM

TOTAL
Upgrade' R&R f::SCALATED
Expansior'<

COSTS

S

1.200 000 1.200.000

165.000 274,72,7

300,C-oO 519.503

50.000 70,926

eGO.aoo 800.000

25.000 25.000 70.926

50.000 53,C{)O

2.500,000 2.500.DOO

55.000 65.000 130.DOO

25.000 26,500

7{l.OOO l 74.200

20.mO 21.200
I

1.064.400 1,195,960

709.&QO 797.307

393.600 "42.249

294.833

9'0:>.000 954.00c

390.000 "13,400

305.333 353.957

152.
667l lB~ .828

53.800 76.316

1,2BO.OOO ! 1.894.574

65.000 j 77.4~6

~OO.OOO ·,4'1,852

750.000 795,000

213.3:>3 239.701 I

W6.667 1 ~9,B51 I

E.2,COO 87.S4.8

2.500.000 3. :56.192

350,000 441.867

1.000,000 1.418.519

1.600.000 2,368.391

74.667 105.915

37.333 52.S58

74.661 1t2.271

37.333 56.136

n.6&? 119,007

3''''1 59,504

74.667 12-6.143

37.333 63.J74

ClP !npu~

Page 1
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City of Camas
Water UtiHty Rate Study
Capitat Improvement Program

Enterprise Fur>o

Enterprise Fund

Enlerorise Funtl

Enterprise Fund

EnlerDrise FUno

1.304,84~

1.602.927

1.699.102

557,408

212.778

240;155

30:\,872

1.601,032

4(){).WD

79.500

M.270

69.326

94.6B6

100.357

106.389

112.772

119.539

126.711

114.01B

115,459

120,077

12AJJ.B1

129,876

135,071

140,'l74

146.093

151.936­

1SS.014

2,676,451

1,::.38,226

c.8-37,OSS

1,418,519

3,OO7.26~

1.503,63D

3-.187,696

1.593.848

3,378.953

1.689,479

2.96D"!S9

1,480.244

3.078,908

1.S39.454

3,202,%4 ,

1'60l.0321
3,330.147 CIP input

1,665.074 i Page 2

TOTAL
eSCALA.TEO

COSTS

280,000

52.500

52.500

52.500

52.500

52.500

52,500

52.500 1
52.5:lO

52.500

52,500

52.500

52.500

52,500

52.500

-52.500

52,500

52.500

52,500

52.500

75.000

75,000

75.000

R&R

(\15,000

1,130.000

1,130.000

.mo,DOfl

75,000

75,000

75.000

1,000.000

'l20,000

22.500

22.500

2::.500

22.500

22,500

22,500

22,500

22,500

22,(}OO

22.500

22,500

22.500

22.500

22.500

22.500

22.500

22,500

22.50tJ

22.500

2,OOO.OGO

1,OGO.OC-o

2-;(100,000

<,000,000

2,OOO.DD{l

1,000.DO{)

2.Q<OO.OOO

1.000.-000

2.000.000

1.000.000 I
2.000.000

•.000.000 1

2.000.000 I
~::~:ll
:.OOO,OG{)

2,OOD,0D0

1,000·°091

Upgrade I
EXp31lsion

I
Enterprise Fund !

::'nterprise Fund ,

Granls/De\'e1oper DDnatiOnj

Erlterpnse FUnd

(;r"nlSlDevele.oer tJcr.alion

Enlerprise Fund

Granls/Developer Donation

Enterp~se Fund

GranlslDevelope, Donalion

En!<:!rpr1se Fund

G1'3ntsiOeveJo;)e, Donation

Enterprise <'ur>d"

Grar:tslDevekJper Donation!,
Enlerpr;se Fund

GrantsIDeve!oper Oorlatlon

Enterprise Fund i
Granl.SJDeveloper Donatonj

Enterprise Fund !
Grants!Developer Donalion!

Enterprise Fund

Gf3ntslDevelo~rDonaijon

Enterprise Fund

Enle'1>rise Fund

EnterpriSe Fund

Enlerprise Fun-d

Ente:'prise ;:und

Enterprise Fund

Enterprise Fund

Enterprise Fund

EflIerprise Ful}(l

EnterprIse Fund

e<1lerprise FtJI'l<'J

Enterprise Fund

E"terpns e Fur-,ej

Enterprise Fund

EnterDrise Fund

Enterpnse Fum!

Enterprise FU'ld

Enterprise Fund

Elllerpflse Fund

Er'l!erprise Fund

j Sp~clf!e Fundlog Source ~-
Enterprise Fund. 2-Grant; &

Ceve/opel" Dcnations

(Project·costs are escalaleo uSIng Construction Cost In!laUon <lssumo~orls)
FOr efe Calculallon

Projecl Costs Md O&M lmpacts In Yeac: !
No

43

<l4

45

4$

47

48

49

50

51

S2

53­

54

55

56

S7

58

59

60

61

62

63

$4

65

, 66

67

6B
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City of Camas
Water Utmty Rate Study
Capita! Improvement Program

1.947,000 I

4.051.633

2.025,81-7

4,213,598

2,106,849

54.996.155

53.0-26.304

TOT....L
ESCALATED

COSTS

3.463.353

1,731.67-6

3,501.887

1.900.94'1

3,745,%21

1.872.981 I
3,895.801

R&R

1,657.500 I$ 108,022,459

105.593.648

2,428,812

1,000.000

2,O:lJ,OOO

1.0G;),000

2.000.000

1.000,000

2,000,000

1,000,000

2,OOO,OO()

1,000,000

2,000.000

1.000,000

2,000,000

S7.B65.90D

33.406,333

3A.460.567

Upgraoe!
:xpanShm

Enterprise Fu nd !
GrantslDeveloper Oc>nalkln

Enterprise Fund

GrantslDeveloper Dorul~on

Enterprise Fund

Efllerp,;se F UO($

Enlerp:is e Fund

Speclflc Funning Source 1-
Enterprise Flmd.2-Grants &

Developer Donations

Grar.tslDeveloper DOn<ltionfj

Enterprise fund

GrantslDevele-per Donationl

jEntel'l=·nse Fund

Gr.antslDevelaper Donalion,
~

Enterprise Fund i
Grat"llslDevek,per Dona~onl

(Project costs are escalated usir.g Cons~"Uc(ion CQ.St In!\alicn assumptions)

FarCFC CalcuJatlM j

%R&R

1000k

100%

100%

100%

100%

100%

100%

100"f.

100%

100%

100%

100%

400%

100%

\is,79S,80·0 !l8% 2%

No

"tota, Capita! PiOJects _

Teta! Upgr3defExpal1sion Projeots

Tata! R&R Projects

Projects by Gran!s / Developer Don;:llions

Projects by Enterprise Fund

Project Cosls and O&M impacts in Year: ~

89

90

92

93

94

95

91

98

97

9S

9S

100

101

102

2ClOSS !nflate<i

2008 5.030,000 5.030.000

2009 2.280.000 2,416,800

2010 2.825.000 3,1-74,170

2011" 598,000 712.228

2012 2.925.000 3.592,745

2013 3.D75.COO 4,115,044

Tot;:l; 16:.733,00;) 'l\la-.o22.4SS

PP,EPARED 8Y FCS GROUP, n,c.
(425) 6S7·1B02

Vlater2008 City CI? edits 1- 052009
113U2009 3:57 PM
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To:

" i::"

Monte Brachmann, Public Works Director,
City of Camas

Date: June 15th, 2009

From: Sergey Tarasov, Angie Sanchez Vimoche; fCS GROUP

cc:

RE City of Camas Proposed Draft System Development Charges

INTRODUCTION

<',As pati ofthe utility rate studies for water, sewer, storm and solid waste utilities completed for the City of
'tamas, FCS GROUP was also asked to update the water and sewer system development charges (SDCs)
and create a new SDC for the storm drainage utility. This memorandum will provide a general overview
ofSDCs, summarize the methodology used, outline key factors and present the recommended charges,

OVERVIEW

"System Development Charge (or connection) charge" is a generic term referring to charges
imposed as a condition of connecting to the utility system. SDCs differ from installation fees in that
they are intended as a means of ensuring that new customers bear their equitable share of the cost of
the system assets that serve all customers, and are not direct reimbursement for out-of-pocket costs
to connect the customer. It is assumed that SDCs are imposed in addition to meter charges, labor and
material charges, tap fees, inspection fees, or other non-capital charges related to the immediate
expense of connecting a new service.

METHODOLOGY

The purpose of the SDC is two-fold: I) to provide a source for capital financing and 2) to equitably
recover the proportionate share of utility plant-in-service from new customers. In the absence of
SDCs, growth-related costs would be borne in large part by existing customers. The cost of the
system to be recovered by SDCs can be defined in two parts: an existing cost basis portion, which
recover existing costs, and a future cost basis portion, which recover future costs.
Revenues generated from the SDCs can be used to fund capital projects or to pay debt service
incurred to finance capital projects, but cannot be used to pay operating ancl maintenance costs.

There are several documented approaches used in the industry to establish a SDC that is legally
defensible if designed properly. Within the range of legally defensible approaches, the choice of the
costs the City targets is a matter of policy. It is important that the City follow a methodical and
rational approach to consistently determine and implement cost-based SDCs.

Since the calculated charges represent the maximum allowable charge, the City may choose to
implement a charge at any level up to the calculated charge. Revenues generated from the charge
will vary depending upon whether or not the full charge is implemented (e.g., phase-in strategies).
The lower the charge and longer the phase-in period, the Jess revenue will be colIeeted and available
to help pay the cost of these facilities. This loss in revenue could result in delays in completing the
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capital improvement program and/or result in increased costs to the City's existing ratepayers
through rates for service.

EXiSTING COST BASIS

The existing cost basis potiion of the charge developed in this study is based on facilities of general
benefit, such as storage reservoirs, transmission mains, interceptor trunk lines, etc. It is intended to
recognize the current ratepayers' net investment in estimated original cost of the non-donated system
assets and the accumulated interest on that investment. For Washington cities and towns, State statute
(RCW 35.92.025) and subsequent legal interpretations provide a guidelinc for connection charges which
suggest that such charges should reflect the actual original cost of the utility system, and can include
interest on that cost at the rate applicable at the time ofconstruction. Interest can be accumulate for a
maximum often years from the date of constmction, and cannot exceed the original cost ofthe asset. In
addition, outstanding debt principal (less any cash available to buy down debt) is deducted from plant-in­
service because new customers will pay their share ofdebt service through user rates: For this study, the
existing cost basis for each utility is based on the City's record ofsystem assets as of December 31,2007,
incorporating the adjustments noted above.

FUTURE COST BASIS

The statue enabling connection charges for cities and towns does not specifically address a charge based
on planned future improvements. Common practice and legal opinion suggest that future facilities needed
to serve growth, as well as to provide for regulatory system improvement, can be included in the
connection charge. It is common practice for Cities and Towns to include up to twenty (20) years of future
costs consistent with the planning period used in the City's comprehensive planning process. The future
cost basis can include utility capital projects planned for construction and identified in comprehensive
system planning documents.

It is important to note that current-year dollars are used when calculating the SDC and not inflated dollars.
This approach assumes that the SOC will be updated annually to track construction cost inflation. Projects
directly funded by developers, grants, or special property assessments are not included in the calculation.
Replacement projects are 1110stoften excluded from the calculation unless they are needed to increase the
size of the system. The capital improvement program has been allocated between existing and future
customers based on engineering and planning criteria.

WATER SYSTEM DEVELOPMENT CHARGE

The City currently uses a cost of selvice allocation basis approach when calculating the SDC and
establishes an individual charge for each customer class based on the results of the cost-of-service
functional allocation which includes assignment ofcosts based on individual customer flow statistics,
meter equivalents and number of accounts.

After assessing the currcnt structure and individual class charges it seemed that most class specific SOCs
resulted in similar charges with the exception of the industrial class, which demonstrated a significantly
higher dispropOltionate demand on the system based on its size and usage.

PREPARED BY FINANCIAL CONSULTING SOLUTIONS GROUP, INC. Page 2
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From these observations a "general" approach is proposed, which changes the class specific SDC and
instead calculates the value of one meter customer equivalent (MCE) and assesses all new system
connections based on this equivalent unit buy-in value. This recommended approach is applicable to all
customer classes with the exception ofthe industrial class due to the disproportionate demand placed on
the system by these customers. A separate charge is recommended specifically for the industrial class.

DETERMINAnON OF THE WATER SYSTEM DEVELOPMENT CHARGES

Existing Cost Basis

As of 2007, water utility total fixed assets equal $37.75 million. Of this amount, approximately $4.83
million was contributed and, therefore, excluded fi'om the cost basis. Calculating 10 years of interest all
each allocable asset adds $]5.62 million. The water utility's existing cash reserves were less than
outstanding debt, and thus an adjustment of $5.72 million was made to account for principal outstanding.
After adjusting the utility's total assets for capital contributions and principal outstanding, the total
existing cost basis is approximately $42.82 million.

Future Cost Basis

According to the 2008 Draft Water System Plan the City has planned for approximately $69.80 million of
capital projects in the water utility between 2008 and 2027. Recognizing the fact that some of the projects
will provide capacity beyond the 20-year period, with the help of the City and the consulting engineer
working on the Water System Plan, the project costs were reduced based on the capacity they will provide
by the end of the 20-year period (this reduction in costs only applies to the non-NUGAE customers since
NUGAE customers build out by 2025). The resulting 20-year project capital total was $66.12 million. In
addition, the projects were split between projects related to the North Urban Growth Area East (NUGAE),
non-NUGAE related projects and projects which benefited both customer groups. The NUGAE portion of
total future projects was $54.13 million, non-NUGAE pOltion was $7.62 million and the cumulative
portion was $4.37 mi11ioD.

From the $66.] 2 million $34.12 million are considered to be contributed I donated, reducing the future
cost basis portion for NUGAE and non-NUGAE cllstomers. In addition to the contributions I donations
any project or pOltion ofthe project designated as repair and replacement (R&R) was also deducted. The
resulting allocable future cost basis was $30.90 million, which was made up of $20.72 million project
costs related to NUGAE, $6.10 million of project costs related to non-NUGAE ancl $4.08 million of
project costs related to both customer bases.

Customer Base

Using the detailed customer statistics provided by the City, the water utility had approximately 9,446
meter customer equivalents (MCEs) - MCEs relate to Bow factor assumptions that vary by meter size and
are established by the American Water Works Association .- in 2008, which related specifically to 110n­
NUGAE customers. The consulting engineer working on the Water System Plan provided a growth
forecast, by class, for the 20-year study period using flow based equivalent residential units (ERUs). Since
a different unit of measure was used in estimating the future demand ERUs than in the calculation of the
charge (MCEs), a growth rate was calculated from the demand projection ERUs (percentage growth from
current ERU's to 20-year future ERU's) and applied to the MCEs to calculate the 20-year MCEs. With

PREPARED BY FINANCIAL C'..oNSULTING SOLUTIONS GROUP, INC. Page 3



T-9

City of Camas I>roposed Draft SDCs

this assumption in place the City will add 6,780 non-NUGAE MCEs over the next twenty-year period····
reaching a total non-NUGAE customer base of 16,226 MCEs.

Since there were no NUGAE customers in place during the study process an alternative approach had to
be used estimating the 20-year NUGAE cllstomer base in MCEs. The flow based demand ERUs
provided by class were used to develop a ratio between 20-year non-NUGAE ERUs and MCEs. These
ratios were then applied to the NUGAE flow based demand ERUs and converted to MCEs for the 20-year
period; 5,581 MCEs. The total customer base, NUGAE and non-NUGAE, for the 20-year period is
calculated to be 21,807 MCEs.

Calculation of tile General Water System Development Charge

The following table shows the calculation of the water system development charge by calculating the
existing and the future cost bases.

Existing Allocable Cost $ 42,818,181 $ 42,818,181
Allocable Customer Base 21,807 21,807 TotaI customer base (existing & future)

Exis ting Portion $ 1,964 $ 1,964

Future Cumulative Cost* $ 4,082,100 $ 4,082,100 Capital allocable to NUGAE & non-NUGAE

Allocable Customer Base 12,361 12,361 Total future customers

Future Cumulative I>OBtiOKI $ 330 $ 330

Future Cost $ 6,095,575 $ 20,720,667 Capital allocable to NUGAE & non-NUGAE
Allocable Customer Base 6,780 5,581 Total future customers

Future Portion $ 899 $ 3,713

TOTALSDC $ 3,193 $ 6,007 )er MCE
Notc:s: CUIlHlhnlVC costs apply lO both NUGAE & nOIl~NUGAt':, the remaining future costs apply to each 011 an individual baSIS

The table below shows the proposed non-NUGAE and the NUGAE system development charges by
meter size using the MCE's to differentiate the demands different meter sizes place on the system.

PImPARED BY FINANCIAL CONSUlTING SOLUTIONS GROUP, INC. Page 4
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5/8" I $ 3,193 $ 6,007

3/4" 1.5 4,790 9,011
]" 2.5 7,983 15,018

1.5" 5 15,965 30,035

2" 8 25,544 48,056
3" 16 51,088 96,112
4" 25 79,825 150,175
6" 50 159,650 300,350

8" 80 255,440 480,560

As previously mentioned the proposed charges are a calculated ceiling, the City can implement a charge
of any level up to the indicated amount.

Separate Industrial Water System Development Charge Alternatives

As previously mentioned the industrial class exhibited high disproportionate demands on the system based
on its size and usage compared to other classes. To avoid the remaining classes subsidizing the industrial
class a separate industrial system development charge is proposed.

A charge based on MCEs represents the peaking (maximum instantaneous) requirements placed on the
system by a customer. The increase in the charge from one meter to the next represents the maximum
peaking requirement for that meter size and the relationship between each different size meter to the base
5/8" meter. If every customer class uses water on an equitable basis (usage per MCE) the peaking
approach is appropriate. If there are customers who use dispropoltionate amounts of water on an average
daily basis whereby the average usage exceeds the standard MCE factor the peaking methodology alone
may not be appropriate. This is because the system is sized not only based on peak demand of the
individual customer, but is sized based 011 the total system requirements of "all" individual customer
demands. A large user places a dispropOltionate demand on other parts of the system such as storage
requirements and source of supply and should be charged commensurate with these increased demands.
The SDC options proposed address this issue.

Two options are proposed to the City for the Industrial SDC. The first option keeps the City's current
methodology and simply updates the industrial charge based on the functional allocation of updated costs.
The second approach uses a similar functional allocation approach as the existing methodology, but
spreads the "base" costs by ERUs instead ofMCEs.

Industrial Option 1

The water system costs were spread based on a functional allocation (base, peak, fire, etc.). The previous
study was used since a cost-of-service analysis was not performed during the 2008 update. Similar to thc
general approach existing and future infi'astructure costs were calculated, however instead of dividing
through by the applicable total customer base, the costs were spread through by the industrial customer
class statistics representing accounts, meter customer equivalents (MCEs) and meter service equivalents
(MSEs -- related to actual cost ofthe meter / hardware) depending on the function.

PREPARED BY FINANCIAL CONSUL'l1NG SOLUTIONS GROUP, INC. Page 5
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The following table summarizes the Industrial charge for the base 5/8" meter.

non-NUGAE $

NUGAl<~ $

$

$

393 $

393 $

14,725 $

29,551 $

2,134 $

4,326 $

2,567 $

4,206 $

19,819

38,476

The table below escalates the SDC based on each function and an appropriate factor by meter size.

5/8" I 1 $ 19,819 $ 38,476
3/4" 1.5 1.J 28,288 55,454

1" 2.5 1.4 45,265 89,449
1.5" 5 1.8 87,569 174,298
2" 8 2.9 138,579 276,362
3" 16 11 276,634 550,561
4" 25 14 429,544 856,633
6" 50 21 853,770 1,706,309
8" 80 29 1,362,684 2,725,763

Ind.ustrial Option 2

Similar to the first option the costs were spread based on a functional allocation. In this scenario the costs
were based on the custoiller statistics for the system as a whole to detel111ine unit costs instead of
allocating costs based on individual customer statistics first. This approach also spreads "base" costs or
total average water flow based on the ERU for the system (283.6 gpd / ERU) instead ofMCEs.

The following table summarizes the Industrial charge for the base 5/8" meter and one (1) ERU When
comparing the two options it is important to remember that each industrial class will be multiple ERUs.

non~NUGAI~ $ $ 393 $ 988 $ 1,147 $ 518 $ 3,045

NUGAE $ $ 393 $ 2,704 $ 2,324 $ 845 $ 6,266

PREPARED BY FINANCIAL CONSUCrING SOLUTIONS GROUP, INC. Page 6
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The calculation of system development charges by meter size will depend on the size of meter factors
associated with that meters size (as with option 1), in addition the projected demand will be needed to
estimate the number of ERUs.

As an example two existing accounts are used to calculate an SDC using both options and compare the
outcomes. Two accounts ibm the existing customcr Wafeliech arc used.

if The first account (6346) is on a two inch meter and its usage for 2008 was 2,076 ccf
if The second account (6344) is on a six inch meter and its usage for 2008 was 296,967 cef

Option 1 Calculation: two inch meter nOll-NUGAE customer

Step 1: $0 is added for the customer/account portion of the charge.

Step 2: $393 per MSE representing the Meters & Services portion is multiplied by 2.9 to represent the fact
that the meter size is two inches = [$393*2.9 == $1,139.70).

Step 3: $14,725/ MCE representing the "Base" pOltion is escalated by 8 to represent the meter size = [8 *
$14,752 = $117,800]

Step 4: $2,134 / MCE representing the "Peak" portion is escalated by 8 to represent the meter size = [ 8 *
$2,134 = $17,072]

Step 5: $2,567/ account is added representing the Fire pOltion

Total charge = $138,579 [$0 + $1,139.70 + $117,800 + $17,072 + 2,567]

Similarly, the calculation for the six inch meter would be as follows: Customer ($0) + Meters & Services
($393*21= $8,253) + Base ($14,725*50 =$736,250) + Peak ($2,134*50 = $106,700) + Fire ($2,567) for
a combined charge of$853,770.

Option 2 Calculation: two inch meter non-NUGAE customer

Step 1: $0 is added for the customer/account portion of the charge.

Step 2: $393 per MSE representing the Meters & Services portion is multiplied by 2.9 to represent the fact
that the meter size is two inches = [$393*2.9 = $1 ,139.70).

Step 3: $988/ ERU (this is the change between the options). Determine the number of ERUs for the
customer by dividing the projected annual usc of 2,076 ccf by 283.6 gpd (represents 1 ERU). First you
must convcli cef to gallons per day (2,076 eef*748(g1ec1)/365(days/year) =4,254 gpd. Calculate ERUs
= 4,254 gpd 1283 .6(gpd/ERU) = 15. Calculate base allocation $988 * 15 = $ I4,821

Step 4: $1,147 1MCE representing the "Peak" portion is escalated by 8 to represent the meter size = [8 *
$1,J47= $9,176]

Step 5: $518/ account is added representing the Fire pOliion

Total charge = $25,655 [$0 + $1,139.70 + $14,821 + $9,176 + 518]

PREPARED BY FINANCW. CONSUI;fING SOLUTIONS GROUP, INC. Page 7



T-13

Cit)' of Camas Proposed Draft SDCs

Similarly, the calculation for the six inch meter would be as follows: Customer ($0) + Meters & Services
($393*21= $8,253) -I- Base (296,967ccf*748(glccf)/365(days/year) = 608,579 gpd, 608,579
gpd/283.6(gpd/ERU) = 2,146 ERUs), 2,146 ERUs * $988 = $2,120,248) + Peak ($1,147*50 = $57,350)
+ Fire ($518), results in a charge of$2,186,369.

Comparing the resulting charges for the two and six inch meters side by side shows that option two results
in lower charges if consumption is lower (two inch meter option one: $138,579; two inch meter option
two: $25,655), while the opposite is true if the customers consumption is on the higher side (six inch
meter option one: $853,770; six inch meter option two: $2,186,369).

You can find additional examples 1comparisons in the technical appendix section.

SEWER

The sewer utility follows the same methodology currently in place where Residential and Commercial I
customers are charged a fixed system development charge for the base meter size of 5/8" (Commerciall
customers charge increases based on meter size by AWWA flow factors). Commercial II charge is
calculated based on functionally allocated costs and established unit costs for flow and strength
(Biochemical Oxygen Demand (BOD) and Total Suspended Solids (TSS)).

DETERMINAnON OF THE SEWER SYSTEM DEVELOPMENT CHARGES

Existing Cost Basis

As of 2007, sewer utility total fixed assets equal $43.60 million. Of this amount approximately $6.24
million was contributed and, therefore, excluded from the cost basis. Calculating 10 years of interest on
each allocable asset adds $15.62 million. The sewer utility's existing cash reserves were less than
outstanding debt, and thus an adjustment of $16.48 million was made to account for principal outstanding.
After adjusting the utility's total assets for capital contributions and principal outstanding, the total
existing cost basis is approximately $39.77 million.

Future Cost Basis
According to the 2008 Draft Sewer System Plan the City has planned for approximately $102.62 million
ofcapital projects in the sewer utility between 2008 and 2027. Similar to the water utility, recognizing the
fact that some of the projects will provide capacity beyond the 20-year period, with the help of the City
and the consulting Engineer working on the Sewer System Plan, the project costs were reduced based on
the capacity they will provide by the end of the 20-year period (this reduction in costs only applies to the
non-NUGAE customers sillce NUGAE customers build out by 2025). The resulting 20-year project
capital total was $79.31 million. In additioll, the projects were split between projects related to the
NUGAE and nOI1-NUGAE related projects and projects which benefited both customer groups. The
NUGAE pOliion of total projects was $39.26 million, non-NUGAE pOition was $35.90 million and the
cumulative portion was $4.15 million.

From the $79.31 million $13.70 million are considered to be contributed / donated, reducing the future
cost basis portion for NUGAE and 110n-NUGAE customers. In addition to the contributions / donations
any project or pOliion of the project designated as repair and replacement (R&R) was deducted as well;
total R&R deduction was $24.37 million. The resulting allocable future cost basis was $41.27 million,

PREPARED BY FINANCIAL CONSULTING SOLUTIONS GROUP, INC. Page 8
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Overview and Development of the Rate Forecast

,,/ Sanitation System

"'/ Water System

if Sewer System

-;/ Storm System

Page 2
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A multi-year forecast that allows for thoughtful planning
and is consistent with capital planning

• Determines the amount of revenue necessary to meet all
utility system financial obligations

~/ Operating costs

./ Capital costs

/ Fund Balances

~/ Financial policies

Evaluates sufficiency of current rate~ on a stand-alone
basis

Develops rate implementation strategy

"Living" forecast that should be checked annually during
budget process

Page 3
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Less:

TOTAL REVENUE

-------~-------------1

I'------------------'

I

.,\.

Oper. & Maint
Expenses

*CIP from rates := capital improvement funding supported by rate revenue
** SDC = System Development Charge Revenue

11.....__C1P_f_ro_m_R_at_e_s.,~
r1c..._C_IP_f_ro_m_,_R_at_e_s*------'r~
i i I Debt Service
H Reserves

'------1/ ~------' 't
:4 SOC" I I

Y Debl Financing t-I--------I
I

I I
I -------~--------------------------------------- ~
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{~ Time Period Reviewed = 2009-2013 .

2008 budget used as basis for revenue and expenses

II Forecast of revenue includes rate revenue + miscellaneous
revenue

~,/ Rate revenue growth - utility specific

Expenses assume the follo\ving annual escalation factors
~/ 3.150/0 general inflation

..( 5.00/0 labor inflation

.,/ 6.00/0 Construction inflation

Two tests completed
.,,/ Cash flow (revenue less expenses)

~,/ Debt service coverage (bond coverage => 1.25)

Page 6
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Sanitation System Rate Forecast

Fiscal policies
~.f Target reserve levels - 30 days of O&M expenses

Forecast of revenue (rate revenue + miscellaneous revenue)
.,/ 2 ..0% growth in rate revenue per year

/ Assumes new Lacamas Heights connections in 2012' (268 residential, 6
commercial) - approximately $50 thousand per year

North Urban Growth Area (NUGA) expansion growth is

assumed to start after the study period of (after 2013)

2009 includes $344 thousand for 6,500 new container

Page 7



T-21

Page 8

(84,114)

4.090/0

2.000/0

2013

== Total Revenue:

(42,185)

2.090/0

2.00%

2012

(66,003)

3.430/0
2.00%

2011

l:;:'!"V/C::'?'1 Customer A<:a;>unts I A&G / Taxes

13,160

201iJ

~ Collection

Annual increases a/so include meeting reserve targets

67,356

0.000/0

0.00%

2009

Rate Increase

Rate Strategy*

l~()O,OOO

2,2()(),OOO i

1,700,000

;
i
I

I 700,O(J(j
!
I
I

I 200,000

I

1 (300,000) J
1 Ir-------~~------~~--~--------------------_,
I r .U_k!#i5#4il DlSposa1
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TK' C~ '" 1. ("!' S ''!l ...

~"~ ey, on~slderatlonS'~"anltatlon

t" .. ,. No increase required in 2009

;;!,., Rate deficiency beginning in 2011

../ Rate proposal of 20/0 per year in 2010 - 2014 to smooth rate impacts

II Existing fund balance above 30 day target

Page 9
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- Fiscal policies
""'/ Target cash operating reserve le'(el - 90 days of O&M expenses

"/ Capital c~ntingencyof $200,000

J Rate Funded System Reinvestment - $200,000 starting in 2011
~ Ideally set at average annual capital or annual depreciation expense

~ City currently not specifically funding this cost component

../ Debt service coverage == >1.25

Forecast of revenue (rate revenue + miscellaneous revenue)

"./ 1,,50/0 growth in rate revenue per year
,,/ NUGA growth assumed after 2013

Ii Existing debt service obligations

'./ 3 loans := $402k/year

Page 10
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2,416,800

3,174,170

712,228

3,692,745

4,115,044

$ 14,110,986

2,280,000 $

2,825)000

598,000

2,925,000

3,075,000

$ 11,703,000

$·2009

2010

2011

2012

2013

Total

Capital funding associated with program
~/ $189,OOO/year SDC revenue (current charge)

~/ $5~7 million developer donations identified

<>./ $7 .. 1 million new debt service (total for time period)

~/ $200;OOO/year rate funded capital beginning in 2011

New debt service ­
$201,000 increasing
to $650,000 by 2013
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'" 2009 Rate increase takes iura account that the earliest date rates will go into effect is March 2009.

(1,07t820)

35.980/0

5.00%

2013

--="--> Total Revenue

(900,976)

30.70%

5.000/0

2012

19.030/0

5.000/0

t'2'W~""!;) System Reinvestment

(550,132) -$

2011

(442,339)

~New-Debt

15.530/0

5.000/0

2010

(315,046)

Page 12

Annual increases also consider meeting reserve targets

11.23%

14.500/0

2009

(;-'-1 Existing Debtt%%+f&M O&M

I 5,000,000
\

I 4,500,000 ~

!
I

4,000,000

1

-I
3,500,000

I 3,000,000

2,500,QOO

2,()()O/) ()(}

1,500,000

1,000,000

500,000

Rate Srrategy*
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, aterKey Considerations'
Current rates not sufficient to meet financial obligations in
2009 - 2013
"/ 14.50/0 increase in 2009 - $2.91 for average single family customer*

~/ 5.00/0 per year increase 2010 - 2013 - $1.15 - $1.33 increase per month*

Rate increase driven by:
~/ Capital requirements causing the need for additional debt

~/ Nev~r debt service begins 2009 - $200,000 additional expense

,,/ 2011 begins funding capital "projects from rates

"'/~ Debt coverage requirements of => 1.25

Current operating fund balance is below target level of 90 days
until 2011
./ Proposed rate increases are required to reach target levels

~/ Strong fund balance is key factor when looking to securing outside
funding

Capital fund meeting minimum requirement of $200,000

*Assumes a 518" single family meter a.t 11 cef per month
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City of Camas  1-1 
General Sewer Plan Amendment  April 2010 

CHAPTER 1 
 

REVISED SEWER SERVICE AREA AND LAND USE 
 
INTRODUCTION 
 
This amendment to the City of Camas General Sewer and Wastewater Facility Plan has 
been prepared to address revisions to the City’s north urban growth area (NUGA) 
boundary as well as a new commercial development in the Grass Valley portion of the 
City’s service area.  These revisions will impact both the sewer collection system and 
treatment facilities as well as potential strategies for wastewater reuse within the City.  
The new wastewater collection and conveyance facilities in the NUGA will be operated 
by the City; construction will be funded, in part, by NUGA developers and System 
Development Charges (SDCs). 
 
The first chapter of this amendment describes changes to the City’s urban growth 
boundaries and land use patterns.  The second chapter presents revised flows due to the 
NUGA expansion and Grass Valley commercial development.  The third chapter presents 
an evaluation of the sewer collection system requirements associated with the NUGA 
expansion and Grass Valley development.  The fourth chapter covers associated impacts 
to the City’s wastewater treatment facilities and the fifth chapter provides a discussion of 
potential water reuse strategies resulting from additional flows from the NUGA 
expansion.  The sixth chapter provides an analysis of funding strategies to finance 
recommended wastewater system capital improvements to accommodate the projected 
growth. 
 
This first chapter identifies the revisions to the sewer service area that were originally 
presented in the May 2007 City of Camas General Sewer and Wastewater Facility Plan 
(as revised and approved in November 2009).  The previous sewer service area is shown 
in Figure 1-1.  These changes are required due to the north urban growth area (NUGA) 
expansion as well as a prospective commercial development in the Grass Valley area. 
 
This Plan Amendment is consistent with the Federal Water Pollution Control Act, State 
Environmental Policy Act (SEPA) and the federal National Environmental Policy Act 
(NEPA).  A copy of the SEPA checklist is included in Appendix A.  A NEPA 
Environmental Report will be produced in the future when more details of the locations 
and character of the new facilities are known, if a federal nexus is identified or federal 
funding is sought. 
 
NORTH URBAN GROWTH AREA EXPANSION 
 
On December 17, 2007, the City adopted a new urban growth are (UGA) boundary in its 
Comprehensive Plan.  The new urban growth boundary and City limits are shown in 
Figure 1-2.  Land use areas associated with the NUGA expansion are shown in 
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Figure 1-3.  The new UGA boundary becomes the City’s effective sewer service area.  
Table 1-1 presents a land use summary for the Camas UGA with and without the NUGA 
expansion. 
 
The majority of the NUGA expansion is devoted to residential development, but a 
substantial portion of the expansion is intended to support commercial, light industry and 
business park development.  Over 1,700 acres of the NUGA expansion is designated for 
new residential development and more than 640 acres is set aside for commercial and 
light industry/business park (LI/BP). 
 
Subtracting parks, streets, utilities, wetlands, steep slopes from the area yields 1,129 net 
developable acres out of a total acreage of 2,349 acres in the NUGA expansion.  This 
includes 722 acres for residential, 66 acres for commercial and 340 acres for light 
industry/business park. 
 
GRASS VALLEY COMMERCIAL DEVELOPMENT 
 
Grass Valley is an area of west Camas along 38th Street and west of Parker Avenue that is 
the subject of significant potential commercial development activity.  The area currently 
includes undeveloped grassland, substantial wetlands and some residential development; 
however, construction of two major office complex and mixed use developments, Fisher 
Investments and Eiford Properties, are planned in the Grass Valley area within the next 
5 years.  Figure 1-4 shows the Grass Valley area, including the existing wetlands.  The 
City has signed a pre-annexation development agreement with the developers.  The 
Fisher Investment development alone includes plans for three 100,000 square foot office 
buildings and 1,000 employees.    
 
As shown in Figure 1-3, the majority of the property in this area is designated for light 
industrial/business park or commercial.  The entire Grass Valley area shown in 
Figure 1-4 includes 641 acres of which 248 are wetlands unsuitable for development.  
The remaining 360 acres are considered developable.   
 
CAMAS WATER SYSTEM AND NUGA WATER SERVICE 
 
The construction of wastewater collection, conveyance and treatment facilities to serve 
the NUGA and Grass Valley must be coordinated with expansion of the City’s water 
system.  The City of Camas owns and operates water source, treatment, transmission, 
distribution, and storage facilities.  The water system serves the entire City limits and 
much of the UGA.  Figure 1-5 shows the City’s current water system facilities.  Future 
improvements are needed to provide transmission and distribution capacity for the 
NUGA.  These proposed improvements are described in the City’s current Water System 
Plan. 
 
The new Crown Road Booster Pump Station has already been designed, and will pump 
from the Washougal Wellfield to serve areas to the northern and western edges of the 
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Gray & Osborne, Inc., Consulting Engineers 

City of Camas  1-3 
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UGA.  Transmission mains will need to be constructed with the Crown Road Booster 
Station.  Approximately 5,400 feet of 24-inch transmission main is required from the 
discharge of the booster station to the intersection of SE 283rd Avenue and NE Norse 
Road.  Additionally, transmission mains must be constructed within the NUGA to 
connect the Gregg NUGA and the Green Mountain NUGA.  Approximately 24,800 feet 
of 24-inch transmission main is required to directly connect these portions of the NUGA.  
If this improvement is not made, then growth in the NUGA will be limited by the 
Lacamas Booster Station.  In order to meet demands, the suction side transmission main 
to the Lacamas Booster Station must be upgraded to increase the capacity of the booster 
station.  While Lacamas Booster Station has source capacity as currently configured, 
suction side improvements will be required to serve NUGA growth if the transmission 
main around the north side of the lake is not installed.  Approximately 5,000 feet of 
20-inch DI transmission main must be replaced if the NUGA transmission main is not 
constructed.  The remaining portions of the NUGA will be served by approximately 
32,500 feet of 16-inch DI transmission main.  These improvements are dependent on 
growth within the NUGA and are placed in the 20-year planning period. 
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TABLE 1-1 
 

Land Use Summary City of Camas 
 

CAMAS LESS NORTH UGA Total Parks
Green 
Space Schools Municipal

Steep 
Slopes Wetlands

Wetlands/ Parks 
Overlap

Steep Slope/ 
Parks Overlap Net Developable

Less Streets 
and Utiltiies

(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)
COMMERCIAL 601.02 0.00 0.00 0.00 0.00 0.34 601.02  
INDUSTRIAL 978.51 0.00 0.00 0.00 0.00 6.76 978.51  
LI/BP 1473.09 0.00 0.00 0.00 0.00 33.24 1473.09
MULTI FAMILY HIGH 153.80 0.00 0.00 0.00 36.24 117.56
MULTI FAMILY LOW 240.14 0.00 0.00 0.00 0.00 240.14
SINGLE FAMILY HIGH 98.00 0.00 0.00 0.00 0.00 98.00
SINGLE FAMILY LOW 617.33 0.00 0.00 0.00 0.00 390.83 617.33
SINGLE FAMILY MEDIUM 3360.89 146.34 415.61 233.18 0.00 2565.76

TOTAL LESS NORTH UGA EXPANSION 7522.77 6691.40

NORTH UGA EXPANSION
COMMERCIAL 89.39 0.00 0.00 0.00 0.00 0.82 88.57 66.43
LI/BP 551.39 0.00 0.00 0.00 0.00 34.53 62.56 454.30 340.73
MULTI FAMILY LOW 97.10 0.00 0.00 0.00 0.00 97.10 70.39
SINGLE FAMILY HIGH 347.10 0.00 0.00 0.00 0.00 15.51 331.59 240.40
SINGLE FAMILY LOW 62.07 0.00 0.00 0.00 0.00 3.67 58.40 42.34
SINGLE FAMILY MEDIUM 1202.41 646.10 0.00 0.00 0.00 99.52 103.94 86.44 69.58 508.86 368.93

TOTAL NORTH UGA EXPANSION 2349.45 1538.82 1129.21

ENTIRE CAMAS LANDUSE (% of Total)
COMMERCIAL 690.41 0.00 0.00 0.00 0.00 690.41 6.99
INDUSTRIAL 978.51 0.00 0.00 0.00 0.00 978.51 9.91
LI/BP 2024.48 0.00 0.00 0.00 0.00 2024.48 20.51
MULTI FAMILY HIGH 153.80 0.00 0.00 0.00 36.24 117.56 1.19
MULTI FAMILY LOW 337.23 0.00 0.00 0.00 0.00 337.23 3.42
SINGLE FAMILY HIGH 445.09 0.00 0.00 0.00 0.00 445.09 4.51
SINGLE FAMILY LOW 679.40 0.00 0.00 0.00 0.00 679.40 6.88
SINGLE FAMILY MEDIUM 4563.30 792.44 415.61 233.18 0.00 3122.07 31.62

TOTAL ENTIRE CAMAS LAND USE 9872.22 792.44 415.61 233.18 36.24 8394.75 85.03  
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CHAPTER 2 
 

REVISED PLANNING DATA 
 
INTRODUCTION 
 
This chapter presents revised sewer flow projections based on the addition of the north 
urban growth area (NUGA) expansion to the sewer service area.  Additionally, this 
chapter addresses additional sewer flows from the Grass Valley area due to higher 
commercial development in that area than what was projected in the May 2007 General 
Sewer and Wastewater Facility Plan. 
 
WATER SYSTEM DEMANDS AND EQUIVALENT RESIDENTIAL 
UNITS 
 
These flows have been derived based on water demands developed in the City’s May 
2009 draft Water System Plan.  Table 2-1 provides a summary of projected water 
demands used to develop sewer flows for the non-NUGA area; these demands account 
for development in Grass Valley.  Table 2-2 presents water demand projections for the 
NUGA expansion.  Table 2-3 summarizes all water demand projections. 
 
Tables 2-4 through 2-9 provide a breakdown of equivalent residential units (ERUs) for 
the water system as of 2007.  These tables were prepared in order to develop a 
comparison between the water and sewer service ERUs later in this Chapter and assist the 
City’s financial consultant perform a rate analysis for the two utilities, which is 
summarized in Chapter 6. 
 



Gray & Osborne, Inc., Consulting Engineers 

2-2  City of Camas 
April 2010 General Sewer Plan Amendment 

TABLE 2-1 
 

Non-NUGA Demand Projections – Water 
 

Year 
Non-NUGA 
Population 

Residential, 
Commercial, 

and City 
Demand(1) 

(gpd) 

Industrial 
Demand(2) 

(gpd) 

DSL @ 
11%(3) 
(gpd) 

Total 
ADD(4) 

(gpd) 
MDD(5) 
(gpd) 

PHD(6) 
(gpm) 

2009 17,135 2,433,178 1,364,874 469,422 4,267,475 9,388,444 11,736 

2015 19,994 2,839,153 1,948,762 591,765 5,379,679 11,835,295 14,794 

2025 25,858 3,671,809 2,830,000 803,594 7,305,404 16,071,888 20,090 

2028 27,932 3,966,318 2,830,000 839,994 7,636,312 16,799,887 21,000 
(1) Non-NUGA Population * 142 gpcd, 142 gpcd is equal to the average of total production from 2005 to 

2007 less industrial demand and DSL, divided by the population.  Spread linearly based on buildout by 
2025.  Total of 710 acres, and 3,000 gallons per day per acre, plus 700,000 gpd for Wafertech. 

(2) Spread linearly based on buildout by 2025.  Total of 710 acres, and 3,000 gallons per day per acre, plus 
700,000 for Wafertech. 

(3) DSL = Distribution System Leakage = Total ADD * 0.11. 
(4) ADD = Average Day Demand - Sum (Residential, Commercial, City, and Industrial Demand) ÷ 0.89. 
(5) MDD = Maximum Day Demand = ADD * 2.2. 
(6) PHD = = Peak Hour Demand = MDD * 1.8 / (24 * 60). 
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TABLE 2-2 
 

NUGA Demand Projections – Water 
 

Year 
NUGA 

Population 

Residential 
Demand(1) 

(gpd) 

LI/BP 
Demand(2) 

(gpd) 

Commercial 
Demand(3) 

(gpd) 

DSL @ 
11%(4) 
(gpd) 

Total 
ADD(5) 
(gpd) 

MDD(6) 
(gpd) 

PHD(7) 
(gpm) 

2009 - - - - - - - - 
2010 - - - - - - - - 
2011 777 90,186 4,286 2,923 12,038 109,433 240,753 301 
2015 3,887 450,931 21,432 14,615 60,188 547,165 1,203,764 1,505 
2025 11,662 1,352,792 64,296 43,844 180,565 1,641,496 3,611,292 4,514 
2028 11,662 1,352,792 64,296 43,844 180,565 1,641,496 3,611,292 4,514 

(1) Linearly distributed based on a total buildout population of 11,662 (see G&O memo of August 7, 
2008) and 116 gpcd.  116 gpcd is equal to the average residential consumption from 2005 to 2007, 
divided by the population.  

(2) Linearly distributed based on total employees on the developable acreage, 2,819 (determined from 
the North UGA Expansion Water and Sewer Infrastructure Analysis by Gray & Osborne in 
September 2007) and 18 gpd/employee from the Washington DOH Water System Design Manual. 

(3) Linearly distributed based on the developable acreage, 66.4 (total commercial acreage determined 
from the G&O memo of July 23, 2008, and reduced by 25 percent to account for infrastructure as 
stated in the North UGA Expansion Water and Sewer Infrastructure Analysis by Gray & Osborne 
in September 2007) and 660 gpd/acre for commercial use.  This value (660 gpd/acre was 
determined based on the average commercial water use in 2007, 150,000 gpd, over the existing 
227 commercial acres in the City (150,000 / 227 = 660 gpd/acre). 

(4) DSL = Total ADD * 0.11. 
(5) NUGA Total ADD = Sum(Residential , LI/BP, and Commercial Consumption) / 0.89. 
(6) NUGA MDD = NUGA ADD * 2.2. 
(7) NUGA PHD = NUGA MDD * 1.8 / (24 * 60). 
 

TABLE 2-3 
 

Total Demand Projections(1) – Water 
 

Year 
Total 

Population 

Total 
Residential, 
Commercial, 
LI, and BP 

Demand 
(gpd) 

Total 
Industrial 
Demand 

(gpd) 

Total 
DSL @ 

11% 
(gpd) 

Total 
ADD 
(gpd) 

Total 
MDD 
(gpd) 

Total 
PHD 
(gpm) 

2009 17,135 2,433,178 1,364,874 469,422 4,267,475 9,388,444 11,736 
2010 17,581 2,496,566 1,462,189 489,284 4,448,039 9,785,686 12,232 
2011 18,817 2,659,001 1,559,503 521,388 4,739,892 10,187,386 253,487 
2015 23,881 3,326,130 1,948,762 651,953 5,926,845 11,837,176 1,218,558
2025 37,520 5,132,741 2,830,000 984,159 8,946,900 16,077,531 3,631,382
2028 39,594 5,427,250 2,830,000 1,020,559 9,277,809 16,805,530 3,632,292

(1) The sum of Non-NUGA Demands from Table 2-1, and NUGA Demands from Table 2-2. 
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Tables 2-4 through 2-6 project ERUs for the City through the water system 20-year 
planning period.  These projections are based on an average ERU value from 2004 to 
2007, which was determined to be 296 gpd/ERU. 

 
TABLE 2-4 

 
Non-NUGA ERU Projections – Water 

 

Year Residential(1) Commercial(2) City(3) Irrigation(4) Industrial(5) 
DSL 

@11%(6) 
Total 

ERUs(7) 

2009 6,823 575 82 740 4,611 1,586 14,417 
2010 7,001 590 84 759 4,940 1,653 15,027 
2011 7,183 606 87 779 5,269 1,721 15,643 
2015 7,961 671 96 863 6,584 1,999 18,175 
2025 10,296 868 124 1,116 9,561 2,715 24,680 
2028 11,122 938 134 1,206 9,561 2,838 25,798 
(1) Residential ERUs = SF + MF ERU percentage from Table 4 (0.83)* third column in Table 2-1. 
(2) Commercial ERUs = Commercial ERU percentage from Table 4 (0.07) * third column in Table 2-1. 
(3) City ERUs = City ERU percentage from Table 4 (0.01) * third column in Table 2-1. 
(4) Irrigation ERUs = Irrigation ERU percentage from Table 4 (0.09) * third column in Table 2-1. 
(5) Industrial ERUs = Industrial Demand from Table 2-1, Column 4 / 296 gpd per ERU. 
(6) DSL ERUs = DSL Demand from Table 2-3, Column 5 / 296 gpd per ERU. 
(7) Total ERUs = sum of Residential, Commercial, City, Irrigation, Industrial, and DSL ERUs. 
 

TABLE 2-5 
 

NUGA ERU Projections – Water 
 

Year Residential(1) LI/BP(2) Commercial(3) 
DSL @ 
11%(4) 

Total 
ERUs(5) 

2009 - - -  - 
2010 - - -  - 
2011 305 14 10 41 370 
2015 1,523 72 49 203 1,849 
2025 4,570 217 148 610 5,546 
2028 4,570 217 148 610 5,546 

(1) Residential ERUs = Residential Demand from Table 2, Column 3 / 296 gpd per ERU. 
(2) LI/BP ERUs = LI/BP Demand from Table 2, Column 4 / 296 gpd per ERU. 
(3) Commercial ERUs = Commercial Demand from Table 2, Column 5 / 296 gpd per ERU. 
(4) DSL ERUs = DSL Demand from Table 2, Column 6 / 296 gpd per ERU. 
(5) Total ERUs = Sum of Residential, LI/BP, Commercial, and DSL ERUs. 
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TABLE 2-6 
 

Total ERU Projections(1) – Water 
 

Year Residential Commercial
Industrial, 
LI, and BP City Irrigation DSL 

Total 
ERUs 

2009 6,823 575 4,611 82 740 1,586 14,417 
2010 7,001 590 4,940 84 759 1,653 15,027 
2011 7,488 616 5,283 87 779 1,761 16,013 
2015 9,485 721 6,656 96 863 2,203 20,023 
2025 14,866 1,016 9,778 124 1,116 3,325 30,226 
2028 15,692 1,086 9,778 134 1,206 3,448 31,344 

(1) Sum of Non-NUGA ERU projection from Table 6 and NUGA ERU projections from Table 7. 
 
WASTEWATER FLOWS, LOADINGS AND EQUIVALENT 
RESIDENTIAL UNITS 
 
Table 2-7 was developed from Table 6-11 from the City of Camas May 2007 General 
Sewer and Wastewater Facility Plan.  In the 2007 Plan, the projected flows and ERUs 
are based on use of the growth assumptions applied to all customer classes except the 
industrial category.  Projected future industrial flows were developed based on evaluation 
of each major industry’s permitted capacity.  In addition, a special industrial reserve of 
0.7 mgd for 2015 and 1.4 mgd for 2025 was included for low strength wastewater (less 
than 8 mg/L BOD5, 10 mg/L TSS, and 10 mg/L TKN).  I/I was assumed to be constant 
for the non-NUGA area throughout the period.  (In other words, increases in I/I due to the 
addition of new pipes and deterioration of old pipes are assumed to equal to decreases in 
I/I due to ongoing I/I reduction efforts.)  Future WWTF flows were projected based on a 
dry weather flow of 149 gpd/ERU.  To estimate future annual average, maximum month, 
and peak day flows, the I/I flow rates were added to the base level wastewater flows 
derived from the population projections to obtain the respective future WWTF influent 
flow rates.   
 
A comparison of the current population and ERU projections for both the water and 
sewer utilities within the non-NUGA service area is shown in Table 2-8 for the years 
2015 and 2025.  For the NUGA portion of the service area, water demands in Table 2-2 
were converted to sewer flows.  As indicated in note (1) of Table 2-2, a per capita water 
demand of 116 gpcd was used for the NUGA area residential demand projects (does not 
include DSL).   
 
The per capita sewer base flows (flows without I/I) can be estimated from information 
provided in the May 2007 General Sewer and Wastewater Facility Plan.  The residential 
sewer flows are estimated from 2004-2005 winter water demands of 1,111,000 gpd from 
an estimated service population of 15,710 as 70.7 gpcd.  Flows from non-residential 
sources are estimated in a similar manner used in the May 2007 General Sewer and 
Wastewater Facility Plan by assuming that on average 15 percent of the projected water 
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consumption is lost to irrigation, evaporation and spills.  Table 2-9 summarizes NUGA 
flow and ERU projections for the sewer utility. 
 

TABLE 2-7 
 

Non-NUGA ERUs and Sewer Flows 2005 – 2025 
  

 
Customer Type 

Sewer ERUs 
2005 

(Actual) 
2015 

(Projected) 
2025 

(Projected) Buildout(2) 

Single-Family Residential 5,613  8,363  9,205  13,608 
Multi-family Residential 729  1,086  1,196  7,546 
Commercial 652  972  1,070  2,176 
Industrial 6,224  9,857  12,556  25,537 
City 52  77  85  173 
TOTAL 13,270  20,356  24,112  49,039 

Projected Flows (mgd)(1)

Total Base Flow 1.98 3.03 3.59 7.31 
Low-strength Industrial 
Reserve  

0 0.70 1.40 
Included in 

Industrial ERUs
Average Annual Flow  2.29 4.04 5.30 7.62 
Maximum Month  3.09 4.84 6.10 8.42 
Peak Day  7.03 8.78 10.04 12.36 
Peak Hour  9.93(3) 11.47 13.44 17.06 
(1) I/I assumed to remain constant during planning period.  However, currently “constrained I/I” is 

projected to reach WWTP in future.  See Note 3. 
(2) Buildout ERUs and flows assume that commercial, industrial and City ERUs grow at the same 

rate as the overall population. 
(3) Includes an estimated 1.1 mgd of “constrained I/I” that did not reach the WWTP during the peak 

hour storm event that would be expected to reach the WWTP after increasing pipe sizes. 
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TABLE 2-8 
 

Comparison of Water and Sewer ERUs for Non-NUGA Service Area 
 

Parameter 

Year 
2015 2025 

Water Sewer Water Sewer 
Population 19,994 23,375 25,858 25,821 
Residential ERUs 7,961 9,449 10,296 10,401 
Commercial ERUs 671 972 868 1,070 
Industrial ERUs 6,584 9,857 9,561 12,556 
City ERUs 96 77 124 85 
Irrigation ERUs 863 n/a 1,116 n/a 
Distribution System Leakage ERUs 2.203 n/a 3.325 n/a 
Grass Valley (Sewer Only) (1) 1,206 (1) 2,413 
Total ERUs 18,715 21,561 24,680 26,525 

(1) Grass Valley Water Demands have been incorporated into residential and commercial demands. 
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TABLE 2-9 
 

NUGA Flow and ERU Projections - Sewer 
 

Year 
NUGA 

Population 

Residential 
Flow(1) 
(gpd) 

LI/BP 
Flow(2) 
(gpd) 

Commercial 
Flow(2) 

(gpd) 

Total  
Base Flow 

(gpd) 
Sewer 

ERUs(3) 
Water 

ERUs(4) 

2009 - - -   - - - 
2010 - - -   - - - 
2011 777 46,694 3,097 2,112 51,903 348 370 
2012 1,555 93,448 6,194 4,224 103,865 697 739 
2013 2,332 140,142 9,291 6,336 155,768 1,045 1,109 
2014 3,110 186,895 12,388 8,447 207,731 1,394 1,479 
2015 3,887 233,589 15,484 10,560 259,633 1,743 1,849 
2016 4,665 280,343 18,581 12,671 311,595 2,091 2,218 
2017 5,442 327,037 21,678 14,782 363,498 2,440 2,588 
2018 6,220 373,791 24,775 16,895 415,460 2,788 2,958 
2019 6,997 420,485 27,872 19,006 467,363 3,137 3,327 
2020 7,775 467,239 30,969 21,118 519,326 3,485 3,697 
2021 8,552 513,932 34,066 23,230 571,228 3,834 4,067 
2022 9,330 560,686 37,163 25,342 623,191 4,182 4,436 
2023 10,107 607,380 40,260 27,453 675,094 4,531 4,806 
2024 10,885 654,134 43,358 29,566 727,057 4,880 5,176 
2025 11,662 700,828 46,454 31,677 778,959 5,228 5,546 
2026 11,662 700,828 46,454 31,677 778,959 5,228 5,546 
2027 11,662 700,828 46,454 31,677 778,959 5,228 5,546 
2028 11,662 700,828 46,454 31,677 778,959 5,228 5,546 

(1) NUGA Population * 70.7 gpcd * 0.85. 
(2) NUGA Water demand from Table 2-2 * 0.85. 
(3) Total Average Annual Flow ÷ 149 gpd/ERU. 
(4) Table 2-5 – Water, Fifth Column. 
 
Table 2-10 shows average annual, maximum day and peak hour sewer flows for the 
NUGA in years 2015 and 2025 based on information in Table 2-9 as well as projections 
for Grass Valley that were not included in the May 2007 General Sewer and Wastewater 
Facility Plan.  NUGA average annual, maximum month and maximum day sewer flows 
were calculated by multiplying areal I/I rates based on the 2007 Plan by the 2015 and 
2025 NUGA developed areas, and adding the product to the base flow.  For calculation of 
average annual and maximum month flows, the actual average areal I/I rates for the entire 
City (90 gpad and 270 gpad respectively) were used to calculate NUGA flows.   
 
For calculation of peak hour NUGA flow, a diurnal peaking factor of 2.82, and the 
maximum peak hour areal I/I rate (500 gpad) for areas developed within the last 25 years 
were used.  Peak day flows were calculated as the addition of base flow and peak day I/I, 
using the same ratio of peak day I/I to peak hour I/I as in the May 2007 Plan. 
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Peak hour flows for the Grass Valley area were calculated based on an assumption of 
3,000 gpad base flow.  This areal flow rate is a conservative buildout value used by King 
County and other jurisdictions in estimating flows from commercial development.  Peak 
hour I/I was calculated using the assumption of 500 gpad as was used in the calculation 
of NUGA flows.  Projected daily average base flows were calculated based on a peak 
hour to peak day peaking factor of 3.0 (assuming an 8-hour workday).  Maximum month, 
peak day, annual average and peak hour flows were calculated using the same areal I/I 
rates as for the NUGA.  It was assumed that 50 percent of the 2025 (buildout) flow was 
present by 2015. 
 
Total projected sewer flows were calculated as the sum of the non-NUGA, NUGA and 
Grass Valley flows for each flow category (average annual, maximum month, peak hour 
and maximum day).  
 
Table 2-11 provides projections of sewer loadings for organics, solids and nitrogen.  
Future WWTF maximum month BOD5 and TSS loadings were estimated by multiplying 
the total projected number of ERUs (including non-NUGA, NUGA and Grass Valley) by 
the respective ERU-based loadings, and adding additional loading for a low-strength 
industrial reserve as indicated below.  As in the 2007 Plan, the future ERU-based annual 
average BOD5 and TSS loadings are estimated using the ratio of the maximum month to 
annual average loadings of these parameters.  The current maximum month BOD5 and 
TSS loadings are 0.229 lb BOD5/ERU/d and 0.327 lb TSS/ERU/d.  The ratio of the 
maximum month to annual average BOD5 is 1.37:1.  The ratio of the maximum month to 
annual average TSS is 1.36:1.  
 
As in the 2007 Plan, the strength of the combined industrial wastewater with regard to 
BOD5 and TSS for the industrial ERUs discharged to the City is assumed to be that of 
domestic wastewater for this analysis.  The industrial ERUs include a reserve of 
0.50 mgd of domestic strength industrial wastewater beyond the NPDES-permitted 
maximum flows.  (It is likely that the combined industrial wastewater is more dilute than 
domestic, but due to a lack of information regarding BOD5 and TSS concentrations for 
current and future industries, use of domestic concentrations is appropriate and 
conservative.)  However, the industrial low-strength reserve of 0.7 mgd for 2015 and 
2025 for 1.4 mgd is assumed to be low strength (e.g., pretreated) with concentrations not 
exceeding 8 mg/L BOD5, 10 mg/L TSS, and 10 mg/L TKN. 
 
Ammonia nitrogen concentrations and loadings are estimated based on the projected 
number of Wafertech and non-Wafertech ERUs.  Non-Wafertech TKN loadings are 
estimated based on a ammonia/TKN ratio of 0.62, and industrial TKN loadings are 
estimated based on a ammonia/TKN ratio of 0.78, based on the composition of 
Wafertech’s wastewater.   
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TABLE 2-10 
 

Projected Flows 2015 and 2025 – Sewer 
 

 
Category 

Year 
2005 

(Actual) 
2015 

(Projected) 
2025 

(Projected) Buildout(2) 

Non-NUGA Projected Flows (mgd)(1)

Total Base Flow 1.98 3.03 3.59 7.31 
Low-strength Industrial 
Reserve  

0 0.70 1.40 
Included in 

Industrial ERUs
Average Annual Flow  2.29 4.04 5.30 7.62 
Maximum Month  3.09 4.84 6.10 8.42 
Peak Day  7.03 8.78 10.04 12.36 
Peak Hour  9.93(3) 11.47 13.44 17.06 

NUGA Projected Flows (mgd)(4) 
Total Base Flow n/a 0.26 0.78 0.78 
Average Annual Flow  n/a 0.29 0.88 0.88 
Maximum Month  n/a 0.36 1.08 1.08 
Peak Day  n/a 0.41 1.23 1.23 
Peak Hour  n/a 1.04 2.76 2.76 

Grass Valley Projected Flows (mgd)(5) 
Total Base Flow n/a 0.17 0.35 0.35 
Average Annual Flow n/a 0.19 0.37 0.37 
Maximum Month  n/a 0.20 0.39 0.39 
Peak Day n/a 0.25 0.50 0.50 
Peak Hour n/a 0.63 1.26 1.26 

Total Projected Sewer Flows (mgd) 
Average Annual Flow  2.29 4.52 6.55 8.87 
Maximum Month  3.09 5.40 7.57 9.89 
Peak Day  7.03 9.44 11.77 14.09 
Peak Hour  9.93(3) 13.14 17.46 21.08 
(1) I/I assumed to remain constant during planning period.  However, currently “constrained I/I” is 

projected to reach WWTP in future.  See Note (3). 
(2) Buildout ERUs and flows assume that commercial, industrial and City ERUs grow at the same 

rate as the overall population. 
(3) Includes an estimated 1.1 mgd of “constrained I/I” that did not reach the WWTP during the peak 

hour storm event that would be expected to reach the WWTP after increasing pipe sizes. 
(4) See discussion in text for methods of estimating. 
(5) See discussion in text for methods of estimating. 
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TABLE 2-11 
 

Projected Loadings 2015 and 2025 - Sewer 
 
 Units 2005 (actual) 2015 2025 
Total ERUs -- 13,270 23,304 31,754 
Average Annual BOD5 lb/d 2,218 3,929 5,376 
Maximum Month BOD5 lb/d 3,039 5,383 7,365 
Average Annual TSS lb/d 3,191 5,647 7,720 
Maximum Month TSS lb/d 4,339 7,679 10,500 
Average Annual NH3-N lb/d 730 1,300 2,050 
Maximum Month NH3-N lb/d 1,029 1,833 2,890 
Average Annual TKN lb/d 1,017 1,980 2,733 
Maximum Month TKN lb/d 1,367 2,792 3,853 
BOD5 = 5-day Biochemical Oxygen Demand 
TSS = Total Suspended Solids 
NH3-N = Ammonia Nitrogen 
TKN = Total Kjeldahl Nitrogen 
 
Table 2-12 presents projections for sewer ERUs for the years 2015 and 2025 using 
information from Tables 2-7 and 2-9. 
 

TABLE 2-12 
 

Total ERUs – Sewer 
 

Service Classification 
Year 

2005 2015 2025 
Residential(1)  6,342 11,017 15,105 
Commercial(2)  652 1,043 1,283 
Industrial(3)  6,224 9,961 12,868 
City(4) 52 77 85 
Grass Valley(5) - 1,206 2,413 
TOTAL 13,270 23,304 31,754 

(1) Table 2-7 (SFR + MFR) plus Table 2-9 - Sewer Residential Flows ÷ 149 gpd/ERU. 
(2) Table 2-7 (Commercial) plus Table 2-9 - Sewer Commercial Flows ÷ 149 gpd/ERU. 
(3) Table 2-7 (Industrial) plus Table 2-9 - Sewer LI/BP Flows ÷ 149 gpd/ERU. 
(4) Table 2-7 (City) plus Table 2-9 - Sewer City Flows ÷ 149 gpd/ERU. 
(5) ERUs will be residential and commercial, partitioning to be determined in the future  
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Table 2-13 summarizes ERU projections for the water and sewer utilities for years 2015 
and 2025 using information from Tables 2-10 and 2-11. 
 

TABLE 2-13 
 

Comparison of Water and Sewer ERUs for Full Service Area 
 

Parameter 

Year 
2015 2025 

Water Sewer Water Sewer 
Population 23,882 27,262 37,520 37,483 
Residential ERUs 9,485 11,017 14,866 15,105 
Commercial ERUs 721 1,043 1,016 1,283 
Industrial ERUs 6,656 9,961 9,778 12,868 
City ERUs 96 77 124 85 
Irrigation ERUs 863 n/a 1,116 n/a 
Distribution System Leakage ERUs 2,203 n/a 3,325 n/a 
Grass Valley (Sewer Only) (1) 1,206 (1) 2,413 
Total ERUs 20,024 23,304 30,225 31,754 
(1) Grass Valley Water Demands have been incorporated into residential and commercial demands. 
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CHAPTER 3 
 

REVISED COLLECTION SYSTEM ANALYSIS 
 
This chapter presents revised sewer modeling results and additional conveyance needs 
based on the incorporation of the North Urban Growth Area (NUGA) expansion into the 
sewer service area, as discussed in Chapter 1.  Additionally, the effects of the Grass 
Valley development to the City’s septic tank effluent pump (STEP) and collection system 
are also addressed. 
 
NUGA BASINS 
 
For the purposes of this analysis, the NUGA was divided into six separate drainage 
basins based on topography, existing roads and parcel lines.  The basins were developed 
to allow flows within each basin to drain via gravity to a proposed new pump station 
located near the low point within the basin.  Figure 3-1 shows the six proposed basins and 
the proposed location of the six pump stations and force main routings.  This analysis 
assumes that all flows generated within the NUGA travel in a generally southeasterly 
direction along the north side of Lacamas Lake and enter into the City’s existing sewer 
system on Crown Road.  As an interim stage, prior to full development, the possibility of 
temporarily partitioning off flows from developments within Basins I and II to the 
existing STEP system to the southwest is also addressed.  Discharge to the STEP system 
should be temporary because flows from NUGA were not included in the original design 
of STEP conveyance, and high operation and maintenance costs and unfavorable 
downstream impacts to conveyance and WWTP facilities have led the City to conclude 
that further expansion of the STEP service is undesirable.  Pump station and force main 
routing for the temporary discharges to the STEP system are shown on Figure 3-2. 
 
NUGA FLOWS AND PUMP STATION REQUIREMENTS 
 
Table 3-1 summarizes the estimated flows originating from each basin.  Flows within the 
basins were developed from a weighted average of land use areas and estimated flows 
from each land use within the basins.  The total flow of 2.76 mgd peak hour flow in 2025, 
developed in Chapter 2 (Table 2-12), was used as the basis of this projection of NUGA 
flows.  Land uses within the NUGA are shown in Figure 1-3.  Table 3-2 summarizes the 
proposed pump station requirements. 
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TABLE 3-1 
 

Projected 2025 NUGA Basin Flows 
 

Basin 

Residential 
Annual 
Average 

Flow (gpd) 

Light 
Industry 

Estimated 
(gpd) 

Commercial 
Annual 
Average 

Flow (gpd) 

Total 
Annual 
Average 

Flow 
(gpd) 

Peak 
Hour 
Flow 
(gpd) 

I 297,212 - 31,576 328,788 1,031,198 
II 93,032 - - 93,033 291,784 
III 35,416 19,847 - 55,263 173,325 
IV 87,245 32,633 4,199 124,078 389,153 
V 157041 - - 157,040 492,540 
VI 121,798 - - 121,798 382,000 

Total 791,744 52,480 35,775 880,000 2,760,000 
 

TABLE 3-2 
 

Projected NUGA Basin Pump Station and Force Main Requirements 
 

Basin/Pump 
Station 

 
Peak Hour 
Flow from 
Basin (gpd) 

Pump Station 
Capacity 

(gpd)  
(gpm) 

Force 
Main 

Length 
(ft) 

Force 
Main 

Diameter 
(inch) 

Total 
Dynamic 

Head 
(ft) 

 
Horsepower 

I 1,031,198 1,031,198 
(716) 

8,200 10 87 20 

II 291,784 291,784 
(203) 

3,000 6 56 5 

III 173,325 1,496,307(1)

(1,040) 
4,700 12 310 100 

IV 389,153 389,153 
(270) 

3,600 14 230 100 

V 492,540 492,540 
(342) 

9,000 16 137 70 

VI 382,000 382,000 
(265) 

400 6 114 10 

(1) Summation of Peak Hour Flows from Basins I and III. 
 

In addition to the series of pump stations and force mains shown above, gravity lines are 
also required to connect Basin I to Basin IV and to connect the NUGA to the City’s 
existing sewer system on Crown Road.  Assuming a minimum slope of 0.5 percent, the 
gravity line required to connect Basin I to Basin IV is approximately 9,000 linear feet of 
12-inch-diameter pipe.  The line connecting the NUGA to the existing system is 
approximately 5,000 linear feet of 16-inch-diameter pipe. 
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EXISTING COLLECTION SYSTEM MODEL RESULTS 
 
The City’s Wastewater Collection System Hydraulic Model, developed by Gray & 
Osborne for the May 2007 General Sewer/Wastewater Facilities Plan, using DHI, Inc. 
Mouse modeling software, was revised and utilized to determine the impact of the 
proposed NUGA expansion on the existing sewer system.  A more detailed description of 
the Mouse software is included in Appendix F of the May 2007 General 
Sewer/Wastewater Facilities Plan.  Projected year 2025 flow from the NUGA, 
2.76 million gallons per day (mgd) peak hour, was applied as input into the model at a 
location near the top of the existing system on Crown Road, Manhole 7-3-5.  The Crown 
Road system gravity feeds into the existing Lacamas Creek Pump Station, which pumps 
to the gravity system at Manhole 6-1-9, from which wastewater ultimately flows by 
gravity to the Main Pump Station.  Figure 3-3 shows the existing sewer collection system 
affected by the NUGA expansion.  The model analysis assumed that future improvements 
have been constructed to route the existing 21-inch STEP system currently discharging to 
the gravity system at 6th Avenue and Joy Street to a new alignment on the recently 
constructed bridge over the Washougal River and conveyed to the Wastewater Treatment 
Facility, as recommended in the May 2007 General Sewer/Wastewater Facilities Plan. 
 
The results of the existing collection system analysis downstream of the NUGA are 
summarized in Table 3-3.  The model shows that the existing gravity system upstream of 
the Lacamas Creek Pump Station requires increased capacity.  The diameter of the 
existing gravity sewer along Crown Road to the pump station will need to be increased to 
15 inches.  The gravity system downstream of the Lacamas Creek Pump station is 
currently at or near capacity as discussed in the May 2007 General Sewer/Wastewater 
Facility Plan.  The model shows an acceptable level of surcharging (less than 6 inches) in 
this system with the current pipe sizes, assuming the STEP flow is rerouted, even with 
the inclusion of Grass Valley and Green Mountain flows.  If the STEP system is not 
rerouted, an unacceptable amount of surcharging results in all pipes downstream of the 
confluence of the Lacamas Creek system and the STEP system at 2nd and Joy.  (This level 
of surcharging presents the risk of sewage backups into residential basements.)  
Improvements to the downstream system would be required with or without the 
additional flow from the NUGA if the STEP system is not rerouted.  Additional hydraulic 
data from the collection system analysis is included in Appendix B. 
 



Gray & Osborne, Inc., Consulting Engineers 

3-4  City of Camas 
April 2010 General Sewer Plan Amendment 

TABLE 3-3  
 

Summary of Model Results for Existing Sewer  
Collection System Downstream of NUGA 

 

Pipe 
ID 

From 
Manhole 

To 
Manhole 

Length 
(ft) 

Current 
Diameter 

(in) 

Required 
Diameter 

(in) 

Peak 
Hour 
(mgd) 

Surcharge 
(in) 

7-3-5l1 7-3-5 7-3-4 121 8 16 2.76 None 
7-3-4l1 7-3-4 7-3-3 194 8 16 2.76 None 
7-3-3l1 7-3-3 7-3-2 151 8 16 2.76 None 
7-3-2l1 7-3-2 7-3-1 118 8 16 2.76 None 
7-3-1l1 7-3-1 7-1-1 191 8 16 2.76 None 
7-1-1l1 7-1-1 L C PS 328 10 16 3.53 None 
6-1-9l1 6-1-9 6-1-8 277 18 18 3.53 None 
6-1-8l1 6-1-8 6-1-7 269 18 18 3.53 4 
6-1-7l1 6-1-7 6-1-6 256 18 18 3.53 4 
6-1-6l1 6-1-6 6-1-5 280 18 18 3.53 4 
6-1-5l1 6-1-5 6-1-4 279 18 18 3.65 None 
6-1-4l1 6-1-4 6-1-3 265 18 18 3.65 3 
6-1-3l1 6-1-3 6-1-2 269 18 18 3.65 None 
6-1-2l1 6-1-2 6-1-1 251 18 18 3.65 None 
6-1-1l1 6-1-1 5-2-3 266 21 21 3.65 None 
5-2-3l1 5-2-3 5-2-2 75 18 18 3.65 None 
5-2-2l1 5-2-2 5-2-1 80 18 18 3.65 None 
5-2-1l1 5-2-1 5-1-1 76 18 18 3.65 4 
5-1-1l1 5-1-1 Main PS 142 24 24 9.216 None 
 
As discussed in the May 2007 General Sewer/Wastewater Facilities Plan, the Lacamas 
Creek pump station had capacity to accommodate approximately 235 additional homes in 
2007.  Pump station capacities are established based on one pump on standby, as required 
by the Department of Ecology.  It is recommended that a new pump station be 
constructed to replace the existing Lacamas Creek pump station to accommodate the 
increase in peak hour flow to 3.53 mgd (2,451 gpm) due to the NUGA expansion.  This 
new pump station could be built on property adjacent to the existing pump station, which 
the City would need to acquire.  
 
Additionally, the Lacamas Creek Pump Station currently pumps via a 6-inch force main 
to Manhole 6-1-9.  The increased flow, as a result of the NUGA expansion, will require 
an increase in the size of the force main to 15 inches.  This sizing is based on a maximum 
design velocity of 5.0 fps through the force main. 
 
Sewer system hydraulic data and calculations for the NUGA are summarized in 
Appendix B. 



CITY OF CAMAS
GENERAL SEWER PLAN AMENDMENT

FIGURE 3-3
NEW CROWN ROAD SEWER AND

EXISTING SEWER SYSTEM MODIFICATIONS 
TO SERVE NUGA

L:\CAMAS\05471\GIS\FIGURE3-3_new.MXD

0 1,000 2,000
Feet

15

4
3s

2
5

6 7

8
9

GREGG RESERVOIR  ANNEXATION

PROPOSED NEW SEWER
ON CROWN ROAD

EXISTING
MAIN L.S.

REPLACE
FORCEMAIN

REPLACE
LACAMAS
CREEK L.S.

EXISTING
FORCEMAIN

PROPOSED NEW
BASIN VI
PUMP STATION

PROPOSED
NEW
FORCEMAIN

VI

EXISTING
GRAVITY LINE

NEW STEP MAIN BYPASS REQUIRED
FROM 6TH AND JOY 
(NOT SHOWN FOR CLARITY)

INCREASE CAPACITY
OF EXISTING CROWN
ROAD SEWER

LS

LH
LH

LH
LH

LH

CO
CO

CO

LH

LH

LH

LHLHLHLH

LHLH

LH
LH

LH

LH
LH

LH

LH

LH
LH

5-5-5

5-1-95-5-1

7-2-1

2-1-3 2-1-2
2-1-1

AR-01

6-1-1
5-2-35-2-2

2-2-1

2-1-8 2-1-7
2-1-42-1-5

2-1-6
2-3-2 2-3-1

2-3-3

2-3-42-3-52-3-62-3-7

3-9-5

3-9-13-9-23-9-3
3-9-4

3-4-7

3-4-3

3-4-2 3-4-1

3-1-5

3-1-4

3-1-3

3-1-2 3-1-1
3-2-1

3-3-1

3-3-2

3-3-3

3-4-6
3-4-8

3-6-4

3-7-2 3-7-1

3-6-3
3-6-2

3-1-83-1-9

4-7-8 4-7-7

4-9-44-9-54-9-6

4-9-7

4-9-8

4-8-2

4-8-1
4-5-2

4-8-34-8-4

4-1-1

4-7-6 4-7-5
4-7-4

4-9-3 4-9-2 4-9-1 4-1-9
4-4-1

4-1-44-1-6
4-1-74-7-14-7-24-7-3

3-2-2
3-2-3

3-2-4
3-2-5

3-2-6
4-1-1

5-4-1
5-1-8

5-1-7

5-1-6
5-1-5

5-1-4

5-1-3

5-3-3
5-3-2

5-3-1
5-1-25-1-1

6-4-3
6-4-2

5-2-5

5-2-4

6-1-2

6-2-1

6-2-2
6-4-1

6-1-4

6-1-5

6-1-6

6-5-1
6-1-8

6-1-7
6-6-1

6-6-2
6-6-3

6-6-4
6-6-5

6-6-0

5-8-1
5-9-1

5-5-4
5-5-3

5-5-2

5-7-1

5-6-1
5-6-2

5-7-2
5-7-3

5-6-3
5-6-4

5-5-65-5-7
5-5-8

5-5-9

5-6-9
5-6-8

5-6-7

5-6-5
5-6-6

5-7-5
5-7-6

5-7-7
5-7-8

5-7-9

4-2-3 4-2-4 4-2-5 4-2-6 4-2-7

6-9-1

6-8-1

6-7-6

6-7-5

6-7-46-7-3
6-7-26-7-1

6-1-9
6-5-2

6-5-3 7-2-6
7-2-5
7-2-4

7-2-3

7-2-8

7-3-67-3-5
7-3-4

7-3-3

7-3-1
7-3-2

7-1-17-1-2
7-4-1

7-1-3
7-1-4

7-1-5 7-1-6

7-5-2 7-5-3

7-6-1

7-1-7
7-1-8

7-1-9

7-8-2 7-8-1

9-3-1

9-3-2

9-3-6
9-3-59-3-4

9-3-3
9-4-1

9-4-2

9-4-3
9-4-4

9-1-9

9-4-5 9-6-3 9-6-2 9-6-1

9-8-1

9-7-1
9-7-2

9-5-6

9-5-5
9-5-49-5-3

9-5-2

9-5-1
9-1-7
9-1-69-1-59-1-49-1-39-1-29-1-19-2-1

9-2-2

8-1-98-1-88-1-78-1-68-1-58-1-3

8-3-1 8-4-1

8-5-2

8-5-1 8-6-1 8-7-1

8-7-2
8-6-38-6-28-4-38-4-28-3-38-3-2

8-1-28-1-18-2-1

LH-01

4-2A-Q

5-1-102-1-2A
2-1-2B

3-1-13

6-1-11

6-1-13

2-3D-32-3D-2

2-3D-1

2-3A-2
2-3A-7

2-3A-1

2-1-7B

2-3C-12-3C-2

3-1-27
3-1-26
3-1-25

3-1-24

3-1-23

3-2-22

3-1-21

3-1-20
3-1-19

3-1-18
3-1-17

3-1-16

3-1-15

3-4B-4

3-4B-3

3-4B-2
3-4B-1

3-4B-5

3-4A-1
3-2A-1

3-2A-2

3-2A-3

3-1-103-1-113-1-123-1-14

4-7F-1

4-1-164-1-17

4-8A-1

4-2A-24-1-124-1-134-1-144-1-15

4-1-10
4-2A-1

4-7B-14-7B-2

3-2B-1

5-10-3

5-1-16
5-10-2

5-10-1
5-1-15

5-1-14
5-1-13

5-1-12

5-5-5A5-1-11

5-5A-1

5-5-10
5-5-11

5-1-19
5-1-20

5-1-21
5-13-25-13-1

5-1-305-1A-3
5-1-29

6-1-12
6-7A-1

6-1-105-5-12

6-5A-1

7-2A-1

7-3A-5

7-3B-1
7-3A-4

7-3A-3
7-3A-2

7-1-10

7-1-11
7-1-12

7-1-13 7-1-14 7-1-15

9-4A-1

9-3B-1
9-3B-2

9-3A-2
9-3A-1

9-1-10 9-1-11

9-1-13

9-1-12

9-7A-1

8-3B-1

8-6A-1
8-4A-1

8-3C-1

8-3A-1

3-1-20B

6-1-13B

LEGEND:
PROPOSED PUMP STATION
NEW MANHOLES
MANHOLES
PUMP STATION
 PIPE SIZES (DIA.)
1-INCH
2-INCH
3-INCH
4-INCH
6-INCH
8-INCH
10-INCH
12-INCH
15-INCH
18-INCH
21-INCH
24-INCH

PROPOSED NUGA SYSTEM
SEWERLINE
FORCEMAIN
SEWER CONVEYANCE FOR NUGA THROUGH EXISTING SEWER SYSTEM
GREGG RESERVOIR ANNEXATION
URBAN RESERVE
CITY LIMITS
URBAN GROWTH BOUNDARY
EXISTING SEWER BASINS
PARCELS

PROPOSED NUGA SEWER BASIN:
VI - 397 Acres



Gray & Osborne, Inc., Consulting Engineers 

City of Camas  3-5 
General Sewer Plan Amendment  April 2010 

 
SEWER SYSTEM INFRASTRUCTURE COST ESTIMATES 
 
Cost estimates in Tables 3-4 and 3-5 are based on unit construction costs for similar 
projects using the collection system configuration shown on Figure 3-1.  More detailed 
cost estimates are included in Appendix C.  All estimates presented in this chapter are for 
a main trunk conveyance system only and do not include neighborhood collector systems.  
Costs of property acquisition are not included in any cost estimates.  Estimated costs 
include engineering, sales tax, and contingency. 
 

TABLE 3-4 
 

NUGA and Lacamas Creek Sewage Pump Station Preliminary Cost Estimates  
(2009 Dollars) 

 

Item 

Capacity 
(Peak Hour 
Flow) (gpm) 

Estimated 
Cost 

Basin I Pump Station 716 $    1,550,000 
Basin II Pump Station 203 $       720,000 
Basin III Pump Station 1040 $    2,050,000 
Basin IV Pump Station 270 $    1,500,000 
Basin V Pump Station 342 $    1,330,000 
Basin VI Pump Station 265 $       830,000 
Subtotal NUGA Pump Station Costs  $    7,980,000 
Lacamas Creek Pump Station and Force Main(1) 2,450 $    2,870,000 
Total NUGA and Lacamas Creek Pump 
Station Costs 

 $    10,850,000 

(1) This cost does not include the portion ($160,000) of the total projected cost that is required to 
serve areas currently within the City limits (e.g., Loyal Lands, Gregg Reservoir Annexation) per 
Appendix L of the May 2007 General Sewer/Wastewater Facilities Plan.  The total project cost 
including this portion is $3,030,000. 
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TABLE 3-5 
 

NUGA and Crown Road Sewer Transmission Main Preliminary Cost Estimates 
(2009 Dollars) 

 

Item 
 

Location 
Estimated 

Cost 
8,200 lf 10-inch Force Main NUGA Basin I $  1,701,000 
3,000 lf 6-inch Force Main NUGA Basin II $     543,000 
4,700 lf of 12-inch Force Main NUGA Basins III, IV $  1,144,000 
3,600 lf of 14-inch Force Main NUGA Basin IV $  1,084,000 
9,000 lf of 16-inch Force Main NUGA Basins V, VI $  2,809,000 
400 lf of 6-inch Force Main NUGA Basin VI $       63,000 
9,000 lf of 12-inch Gravity Sewer Main NUGA Basins I,II, III $  2,398,000 
5,000 lf of 16-inch Gravity Sewer Main Crown Road $  1,703,000 
1,100 lf of Existing Gravity Sewer Main 
Replaced with 16-inch Gravity Sewer Main 

Crown Road to 
Lacamas Creek 

$     480,000 

Sub-total Estimated NUGA Sewer Main Cost  $11,925,000 
 
Table 3-6 summarizes costs for a conceptual sewer collection system needed to serve the 
projected growth in the NUGA.   
 

TABLE 3-6 
 

NUGA Sewer Infrastructure Preliminary Cost Estimate Summary 
(2009 Dollars) 

 

Item 
Estimated 

Cost 
Pump Stations $10,850,000 
Sewer Lines $11,925,000 
Total Estimated NUGA Sewer Infrastructure Cost  $22,775,000 

 
GRASS VALLEY 
 
Wastewater flows from the proposed Grass Valley development will discharge into the 
existing STEP system.  A hydraulic model of the STEP system was developed as part of 
the May 2007 General Sewer/Wastewater Facility Plan.  For the current analysis, the 
model was revised to include the flows associated with the Grass Valley development, an 
additional 1.2 mgd peak hour as developed in Chapter 2.  The existing STEP system has 
sufficient capacity to adequately convey the additional flow from the proposed 
development.  Since the design details and the pump characteristics of the multiple, 
individual STEP pumps are not available, capacity of the STEP line was based on a 
maximum velocity on the STEP main of 4.0 ft/sec.  The model shows that the maximum 



Gray & Osborne, Inc., Consulting Engineers 

City of Camas  3-7 
General Sewer Plan Amendment  April 2010 

velocity through the system does not exceed 3.2 ft/sec with the addition of the Grass 
Valley development.  An additional factor considered to evaluate capacity was the 
pressure within the STEP line.  The system is constructed of thin walled, 100-psi pipe 
which has numerous taps and has a history of maintenance problems.  Due to concerns 
about the integrity and durability of the pipe, it was recommended in the May 2007 
General Sewer/Wastewater Facility Plan for replacement in phases. 
 
Impacts of the proposed Grass Valley flows on the existing downstream gravity system 
were not explicitly analyzed.  As discussed previously, it is assumed that the STEP flow 
will be rerouted through new pipe on the new pedestrian bridge over the Washougal 
River and conveyed to the Wastewater Treatment Facility, as recommended in the May 
2007 General Sewer/Wastewater Facility Plan.  The existing gravity system downstream 
of the STEP discharge is currently at or over capacity as evidenced by surcharges in the 
Downtown area.  Improvements to the downstream system would be required with or 
without the additional flow from the Grass Valley development if the STEP system is not 
rerouted. 
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CHAPTER 4 
 

REVISED WASTEWATER TREATMENT FACILITY 
EVALUATION 

 
The purpose of this chapter is to evaluate the wastewater treatment facility (WWTF) to 
determine its ability to meet its treatment objectives based on projected Camas flows and 
loadings for the year 2025, including flows and loadings from the NUGA and Grass 
Valley, and provide recommendations for improvements required to provide the 
necessary capacity and level of treatment. 
 
DESIGN CRITERIA 
 
Wastewater design flows and loads for the City, including the NUGA, for year 2025 are 
presented below in Table 4-1.  This table also shows existing design criteria for the Phase 
II wastewater treatment facility, as indicated in the 1997 Wastewater Facility Plan.  The 
treatment plant effluent quality must meet projected effluent limits in the City’s NPDES 
permit for BOD5, TSS, ammonia, fecal coliform and pH.  These projected effluent quality 
criteria are presented below in Table 4-2. 
 

TABLE 4-1 
 

Current and Projected Future Flow and Loadings 
 

Parameter 

Existing 
(Phase II) 

Design 
Criteria(1) 

Projected 
2025 

Criteria 
Average Annual Flow (mgd) 5.30 6.55 
Maximum Month Average Flow (mgd) 6.10 7.57 
Peak Day Flow (mgd) 10.04 11.77 
Peak Hour Flow (mgd) 13.44 17.46 
Average Annual BOD5 Loading (lb/day) 4,099 5,376 
Maximum Month BOD5 Loading (lb/day) 5,616 7,365 
Average Annual TSS Loading (lb/day) 5,883 7,720 
Maximum Month TSS Loading (lb/day) 8,001 10,500 
Average Annual NH3-N Loading (lb/day) 1,389 2,050 
Maximum Month NH3-N Loading (lb/day) 1,956 2,890 
Average Annual TKN Loading (lb/day) 1,917 2,733 
Maximum Month TKN Loading (lb/day) 2,573 3,853 

(1) Phase II design criteria from 2007 Wastewater Facility Plan. 
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TABLE 4-2 
 

Projected NPDES Permit Effluent Limits 
 

Parameter Average Monthly Average Weekly 
BOD5 

 

 

20 mg/L, 1,263 lb/d   
70% removal of 
influent BOD5 

30 mg/L, 1,894 lb/d 
 
 

TSS 
 
 

20 mg/L, 1,263 lb/d   
70% removal of 

influent TSS 

30 mg/L, 1,894 lb/d 
 
 

Ammonia 
 
 
 

Summer: 20 mg/L, 
1,263 lb/d 

Winter:  7 mg/L, 
442 lb/d 

No Limit 
 
 
 

Fecal Coliform 200 FCU/100 ml 400 FCU /100 ml 

pH 
Daily minimum is equal to or greater than 6 
and daily maximum is equal to or less than 9 

 
PHASE II WWTF IMPROVEMENTS 
 
The existing WWTF is currently being upgraded by the Phase II construction project with 
construction lasting through 2011.  This project will address the need for an increase in 
the solids treatment capacity, as originally identified in the 1997 Wastewater Facility 
Plan.  The scope of the construction project is further described in the May 2007 General 
Sewer/Wastewater Facility Plan (as revised and approved in November 2009).  
 
The Phase II WWTF project will construct the following improvements and 
modifications: 
 

• New anaerobic digester facility including digester building. 
• New sludge dryer to produce Class A biosolids, including remodel of 

existing sludge storage building to enclose new dryer. 
• Additional odor control biofilter area and fan. 
• New Waste Activated Sludge storage tank and rotary screen thickener. 
• New centrifuge centrate storage tank. 
• Additional septage storage tank volume. 
• Additional (second) headworks mechanical fine screen. 
• Additional (fourth) aeration blower. 
• Additional (fourth) UV disinfection system bank of lamps. 
• Modifications to aeration basin selector zones and baffle walls. 
• Decommissioning and removal of existing aerobic digester. 
• Modification of existing outfall diffuser to open eight plugged ports and to 

reorient 16 nozzles vertically. 
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Construction of these improvements to the existing WWTF should be completed in 2011.  
The evaluations and recommendations in this Amendment for design year 2025 
improvements are based on the assumption that the Phase II upgrades listed above have 
been constructed. 
 
NPDES WASTE DISCHARGE PERMIT 
 
The Department of Ecology issued the current City of Camas NPDES operating permit 
effective December 1, 2004.  The permit expires November 30, 2009.  It is expected that 
the re-issued permit will include revisions to the existing effluent ammonia limits, based 
on recent mixing zone dilution modeling.  Based on discussions between the City and 
Ecology, it is expected that the new permit will include monthly average effluent limits 
for ammonia of 20 mg/L in the summer and 7 mg/L in the winter, and no daily maximum 
limit.  This Amendment is prepared with the assumption that future NPDES permits will 
include the same effluent concentration limits as in the present permit, except for the 
noted changes to the effluent ammonia limit. 
 
LIQUID STREAM TREATMENT EVALUATION AT 2025 DESIGN 
CRITERIA 
 
In this section, the capacities of major WWTF liquid stream treatment components 
(including Phase II components currently under construction) at 2025 projected flow and 
loadings (see Table 4-1) are evaluated.  Where applicable these capacities are compared 
to accepted design criteria, such as published in the Ecology Criteria for Sewage Works 
Design (1998), WEF Manual of Practice #8 and Metcalf and Eddy Wastewater 
Engineering (4th Edition, 2003).  This evaluation is summarized in Table 4-3.  
Abbreviations used in this table include: 
 

• AAF = Annual Average Flow 
• MMF = Maximum Month (Average) Flow 
• PDF = Peak Day (Average) Flow 
• PHF = Peak Hour (Average) Flow 
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TABLE 4-3 
 

Comparison of Liquid Stream Treatment Component Design Criteria  
and Projected Flow and Loadings 

 

Component 
(Parameter) 

 
Existing 
Qty.(1) Capacity/Criteria Reference(2) 

2025 Operating 
Condition  

(meets criteria?) 
Mechanical Fine 
Screen/Bypass Bar 
Screen 
(Capacity) 

 
2 Mech. 
Screens 
1 Bar 

Screen 

 Mech. Screen: 10.6 mgd 
Bypass Screen:  12.8 mgd 

 Total PHF:  23.4 mgd 
(one screen out of service) 

 

Manufacturer  17.46 mgd 
(yes) 

Primary Clarifiers  
(Overflow Rate) 

 
2 

800 – 1,200 gpd/sf AAF  Ecology, 1998 1,158 gpd/sf 
(yes) 

 2,000-3,000 gpd/sf PHF Ecology, 1998 
 

3,088 gpd/sf 
(yes)(3) 

Primary Clarifiers 
(Weir Loading)  

 
2 

10,000 – 40,000 gpd/lf  
AAF 

 
MMF 

 
PHF 

Ecology, 1998  
17,420 gpd/lf 

(yes) 
 20,133 gpd/lf 

(yes) 
 46,436 gpd/lf 

(yes) (3) 
Primary Clarifiers 
(Detention Time)  

 
2 

< 2.5 hr 
AAF 

 
MMF 

 
PHF 

Ecology, 1998  
1.5 hr 
(yes) 

 1.3 hr 
(yes) 

 0.6 hr 
(yes) 

Biological Selector 
(Detention Time 
at max. mo. flow) 

3/basin 10-45 min. design 
5-25 min. design 

20-60 min. design 

Ecology, 1998 
WEF, 1991 
M&E, 2003 

25 
(yes) 

Biological Selector 
(F/M Ratio) 
1st Compartment 
 
3 Compartments 

3/basin 3-8 lb BOD/ lb MLSS 
 
 
 

M&E, 2003 7.9 
(yes) 

 2 lb BOD/lb MLSS M&E, 2003 2.0 
(yes) 

Aeration Basin 
Aerobic Solids 
Retention Time    
(Aerobic SRT) 

3 basins 9.5 days MMF 
 

2007 Wastewater 
Facility Plan 

6.5 days 
(no) 

Aeration Capacity 
(TKN Capacity at 
Projected BOD load 
= 7,365 lb/d) 

3 basins 3,853 lb/d TKN 2007 Wastewater 
Facility Plan 

4,262 lb/d TKN 
(yes) 
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TABLE 4-3 – (continued) 

 
Comparison of Liquid Stream Treatment Component Design Criteria  

and Projected Flow and Loadings 
 

Component 
(Parameter) 

 
Existing 

Qty(1) Capacity/Criteria Reference(2) 

2025 Operating 
Condition  

(meets criteria?) 
Secondary Clarifiers 
(Overflow Rate) 
Max. Month 
 
 
Peak Day  
 
 
Peak Hour 
 

2 <800 gpd/sf, MMF  
 

300-1,000 gpd/sf, MMF 
 
 

Ecology, 1998 
WEF, 1991 

 

857 gpd/sf  
(no; per Ecology 

criteria)  

 600-800 gpd/sf, design 
 

M&E, 2003 1,332 gpd/sf 
(no) 

  
 1000-1600 gpd/sf, design

 
WEF, 1991 

 
1,976 gpd/sf 

(no) 
  

Secondary 
Clarifiers(4) 
(Solids Loading Rate) 
Max. Month 
 
Peak Day 

 
2 

4.8 – 24 lb/d/sf 
20-30 lb/d/sf 

 
 
 

M&E, 2003 
WEF, 1991 

26.8 lb/d/sf 
(yes) 

    

 34 lb/d/sf 
50 lb/d/sf 

M&E, 2003 
WEF, 1991 

41.7 lb/d/sf 
(yes) 

  
Filtration System 
(Capacity) 

2 shafts 
(12 disks) 

6.0 mgd (max. mo.) Manufacturer  7.57 mgd 
(yes, with 1.57 mgd 

bypass)(5) 

UV Disinfection 
System 
(Capacity) 

4 banks 12.2 mgd (peak day) Manufacturer  11.77 mgd
(yes) 

 9.15 mgd (max. mo.) Manufacturer  7.57 mgd 
(yes) 

Effluent Pumps 3 12.2 mgd (peak hour) Manufacturer 17.46 mgd 
(no) 

(1) Quantity of component following Phase II WWTF Improvements Project construction. 
(2) Sources of design criteria include Water Environment Federation (WEF), the Washington State 

Department of Ecology (Ecology) and Metcalf and Eddy (M&E). 
(3) Design loading slightly exceeds equipment capacity, but performance of equipment is estimated to 

be satisfactory at this loading and overall treatment of WWTF will not be significantly impacted. 
(4) Secondary clarifier solids loading based on return activated sludge flow of 50 percent of plant 

flow and MLSS = 2,500 mg/L. 
(5) See discussion below on adequacy of effluent filter performance at design flow. 
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HEADWORKS 
 
The headworks includes a 24-inch Parshall flume for influent flow measurement and two 
automatic, perforated-plate, mechanical fine screens with 1/4–inch-diameter 
perforations.  (One of these new screens is being installed in the Phase II improvements 
project.)  Each screen is equipped with a screenings washer/compactor.  Combined, the 
two screens have an hydraulic capacity of 21.2 mgd, which is adequate to handle the 
projected year 2025 peak hour flow of 17.46 mgd.  If one mechanical screen were 
temporarily out of service due to equipment malfunction, flows in excess of the capacity 
of the operational screen will overflow a weir plate and will pass through the existing 
manual bar rack screen. 
 
The existing Parshall flume, with a capacity of 21.4 mgd, can accommodate 2025 flows. 
 
PRIMARY CLARIFIERS 
 
Two 60-foot-diameter circular primary clarifiers remove grit and other settleable solids 
from the screened wastewater.  The grit-laden sludge is pumped to the grit removal 
facility by three 10-hp recessed impeller torque flow pumps with a capacity of 220 gpm 
at a TDH of 32 feet.  Scum collected from the primary clarifiers is conveyed by gravity to 
the primary clarifier scum pump station. 
 
As shown in Table 4-3, the existing two primary clarifiers have adequate capacity for 
year 2025 flows.  
 
AERATION BASINS AND AERATION SYSTEM CAPACITY 
 
The existing activated sludge process consists of three parallel, equal-sized aeration 
basins, which are each comprised of seven compartments to create biological selector 
zones, anoxic zones, and aerobic (oxic) zones.  The configuration and equipment in the 
basins enables biological treatment to remove BOD5, ammonia (nitrification), and nitrates 
(denitrification).  The aerobic zones are supplied air from three existing centrifugal 
blowers through air piping and fine bubble, membrane diffusers installed on the floor of 
each basin.  Primary effluent and recycle flows are split equally between the three basin 
trains in a splitter box located immediately upstream of the basins. 
 
The Camas activated sludge system is designed to achieve nitrification and denitrification 
to meet projected effluent ammonia limits and to provide process control benefits, 
including energy recovery, alkalinity recovery, pH control, and process stability.  Based 
on the design analysis presented in the 1997 Wastewater Facility Plan, the aerobic solids 
retention time (SRT) required for nitrification of the wastewater TKN load is 9.5 days, 
which provides a nitrification safety factor of 2.0.  The aeration basin volume 
requirements are based on this design SRT and the criteria shown in Table 4-4 below.  
Mass loadings shown in the table are based on the mass balances included in 
Appendix D. 
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TABLE 4-4 

 
Activated Sludge Process Design Criteria 

 
Parameter Value 
Net Sludge Yield, YN (lb/lb BOD5 In) 0.78 
BOD5 In (lb/d) 5,413 
BOD5 Out (lb/d) 190 
Design MLSS (mg/L) 2,500 
SRT (days) 9.5 
Waste Activated Sludge Yield (lb/d) 4,220 
 
The aeration basin aerobic volume required to provide an SRT of 9.5 days is calculated as 
follows: 
 
Aerobic volume  =  (Aerobic SRT x Sludge Yield)/MLSS Concentration 
 
      =  [(9.5 d)(4,220 lb/d)(106)]/[(2,500 mg/L)(8.34)] 
 
      =  1,923,000 gallons  (257,060 ft3) 
 
Each existing aeration basin includes 58,670 ft3 of aerobic volume, or a total of 
176,000 ft3 within the three existing basins.  The additional aerobic volume required for 
year 2025 design loads is 257,060 – 176,000 = 81,060 ft3.  This required additional 
volume is 1.4 times the volume of one basin.  Since it is recommended that all aeration 
basins have the same volume, two additional basins will be constructed.  The new basins 
will be constructed adjacent to the existing basins using common wall construction, as 
shown on Figure 4-1. 
 
Biological treatment of the wastewater is provided in the aeration basins.  The activated 
sludge in the basins is mixed and supplied with oxygen by blowers through submerged 
air distribution piping and diffusers.  Automatic control of aeration blower output is 
accomplished based on continuous measurement of the dissolved oxygen (D.O.) in the 
aeration basins by submerged D.O. probes.  As shown in Table 4-1, year 2025 BOD5 and 
TKN (which is predominantly converted sequentially to ammonia, nitrate, and finally 
nitrogen gas in the WWTF) exceed the existing design loads.  Thus, the aeration basins 
must be evaluated for their ability to accommodate the increased BOD5 and TKN. 
 
The aeration basin oxygen demand is decreased by the process of denitrification and by 
the periodic wasting of biomass growth.  In the Wasteload Assessment Report - Aeration 
System Capacity Analysis (G&O, May 2006), the recorded air flow delivered by the 
blowers in operation at the WWTF was correlated to the actual, approximate oxygen 
required to achieve BOD and ammonia removal.  A correlation factor, K, was determined 
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to describe the correlation between the actual oxygen required (AOR) and the airflow 
(standard cubic feet per minute, SCFM) delivered: 
 

AORSCFM ×= K  
 
The correlation factor, K, is an expression of the efficiency of the blowers and the air 
diffusion system to deliver oxygen.  The AOR is defined by the following equation: 
 

biox,oxidizedremoved P1.42-DN86.2TKN57.4BOD3.1AOR ××−×+×=  

 
The BODremoved is the amount of BOD oxidized, and the TKNoxidized is the nitrogen 
oxidized to nitrate.  DN is the amount of nitrogen denitrified, which results in a decrease 
in oxygen demand.  Px,bio is the amount of biomass wasted.  As described in both the 
2006 Wasteload Assessment Report and the May 2007 General Sewer / Wastewater 
Facility Plan (2007 Plan), the AOR was determined using biological kinetic factors, 
stoichiometric factors, and actual plant conditions and performance for the time period 
from March 2006 through April 2006.  Assumptions used in this analysis are presented in 
these previous reports.  
 
For the current analysis, the correlation factor, K, was used to estimate the aeration 
system capacity for biological removal of both carbonaceous and nitrogenous loads, 
given the air available and delivered by a maximum of three blowers in service.  The 
blowers at the Camas WWTF are each rated at 1,650 standard cubic feet per minute 
(SCFM) @ 9.5 psig.  Assuming three existing blowers in service (4,950 SCFM total air 
available), 95 percent removal of BOD5, and complete nitrification, the influent BOD5 
and TKN loads that can be treated are summarized in Table 4-5. 
 
As shown in Table 5-5, the maximum TKN the WWTF can treat while treating the design 
loading of 7,365 lb/d BOD5 is 4,262 lb/d, which is about 11 percent greater than the 
design load of 3,853 lb/d TKN.  Thus, the analysis shows that the existing blowers can 
accommodate the projected 2025 design BOD5 and TKN loads simultaneously.  
Therefore, an additional blower is not required.  New air supply piping from the blowers 
to the aeration basins will be required to prevent excessive head loss and reduced blower 
capacity. 
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TABLE 4-5 
 

Evaluation of Oxygen Demand with Three Existing Blowers in Service 
 

BODin 
(lb/d) 

BODr 
(lb/d) 

TKNox  
(lb/d) 

Pxbio 
(lb/d) 

DN  
(lb/d)

AOR 
(lb/d) 

Airflow 
(SCFM)

K  
(SCFM/lb/d) 

Ammoniain
Capacity 

(lb/d) 
1,000 950 6,038 443 3,623 17,838 4,950 0.2775 4,264 
1,500 1,425 5,898 597 3,539 17,838 4,950 0.2775 4,179 
2,000 1,900 5,759 752 3,455 17,838 4,950 0.2775 4,094 
2,500 2,375 5,619 907 3,372 17,838 4,950 0.2775 4,010 
3,000 2,850 5,480 1,061 3,288 17,838 4,950 0.2775 3,925 
3,500 3,325 5,340 1,216 3,204 17,838 4,950 0.2775 3,840 
4,000 3,800 5,201 1,371 3,121 17,838 4,950 0.2775 3,756 
4,500 4,275 5,061 1,525 3,037 17,838 4,950 0.2775 3,671 
5,000 4,750 4,922 1,680 2,953 17,838 4,950 0.2775 3,586 
5,500 5,225 4,782 1,834 2,869 17,838 4,950 0.2775 3,502 
6,000 5,700 4,643 1,988 2,786 17,838 4,950 0.2775 3,417 
6,500 6,175 4,503 2,143 2,702 17,838 4,950 0.2775 3,332 
7,000 6,650 4,364 2,297 2,618 17,838 4,950 0.2775 3,248 
7,365 6,997 4,262 2,410 2,557 17,838 4,950 0.2775 3,186 

 
Since the recommended two new aeration basins will have the same configuration and 
anoxic zone volumes as the existing basins, it is expected that denitrification performance 
at the 2025 loads will be adequate. 
 
Biological Selectors 
 
The selectors at the inlet ends of the aeration basins provide compartmentalization to 
create an environment with a high food/mass (F/M) ratio to favor the growth of floc-
forming (readily settling) organisms, and produce a low sludge volume index (SVI).  The 
selector zones in the new aeration basins will be designed to have the same volumes as in 
the existing basins.  The design F/M gradient will be 6:3:1.5 lb BOD/ lb MLSS in the 
three selector compartments.  As in the existing basins, the new selector zones will be 
mixed with aeration air using coarse bubble diffusers in the selector compartments.  
 
The aeration basin design criteria are shown below. 
 

Design Criteria for Aeration Basins 
Aeration Basin Influent Flow 7.90 mgd 
Plant Recycle Flow 0.33 mgd 
Return Activated Sludge Flow, mgd 
Internal Recirculation Flow, mgd 22.5 mgd 
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Influent BOD5, lb/d 5,413 lb/d 
Influent TSS, lb/d 2,625 lb/d 
Influent TKN, lb/d 3,853 lb/d 
 
Quantity of Basins 5 (2 new; 3 existing) 
Total Volume 509,300 cubic feet 
Basin Width 40 feet 
Side Water Depth 21 feet 
Basin Length 150 feet 
Selector Zone One Total Volume 54,980 gallons 
     Detention Time at AAF 12.1 min 
     Detention Time at MMF 10.5 min 
Selector Zone Two Total Volume 54,980 gallons 
     Detention Time at AAF 12.1 min 
     Detention Time at MMF 10.5 min 
Selector Zone Three Total Volume 109.960 gallons 
     Detention Time at AAF 24.2 min 
     Detention Time at MMF 20.9 min 
Anoxic Zone Total Volume (2 compartments) 1,350,900 gallons 
     Detention Time at AAF 4.95 hr 
     Detention Time at MMF 4.28 hr 
Aerobic Zone Total Volume (3 compartments) 2,224,050 gallons 
     Detention Time at AAF 8.15 hr 
     Detention Time at MMF 7.05 hr 
MLSS Conc. 2,500 mg/L 
Aerobic Mass 46,370 lb MLSS  
Aerobic SRT 11.0 days 

 
Aeration Blowers  

Quantity 4 (1 new; 3 existing) 
Type Multi-stage centrifugal 
Capacity each blower 1,650 scfm 
Discharge pressure 9.5 psig 
Stages 8 
Horsepower, each 150 

 
ALKALINITY ADDITION SYSTEM 
 
Liquid sodium hydroxide solution is currently added to the plant flow at the aeration 
basin splitter box to provide supplemental alkalinity, since nitrification of the high 
influent TKN load results in considerable loss of alkalinity and lowered pH.  The 
alkalinity chemical is stored in two existing 10,000-gallon, fiberglass storage tanks and 
pumped to the splitter box by a peristaltic metering pump. 
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The sizing of the existing alkalinity storage system was based on 2-week nitrification 
requirements for a projected maximum month 2017 influent TKN loading of 2,227 lb/d, 
which is less than the projected 2025 loading of 3,853 lb/d.  However, the WWTF could 
receive its alkalinity source once per week and have enough capacity for the 2025 
influent TKN loading.  Therefore, the system does not need to be expanded.  However, it 
is projected that the WWTF will need to replace the fiberglass storage tanks once during 
the next 15 years due to eventual deterioration of the tank materials.  
 
SECONDARY CLARIFIERS 
 
The WWTF has two 75-foot-diameter secondary clarifiers; one with 13-foot side water 
depth (SWD) and the second at 17-ft. SWD.  Though Clarifier No. 2 has a greater 
effective capacity than Clarifier No. 1 because of the greater SWD, for the purposes of 
this evaluation, it is assumed that each clarifier receives the same flow rate. 
 
The factors that influence the performance of secondary clarifiers include the clarifier 
physical design, overflow rate, solids loading rate and mixed liquor solids settleability 
(SVI).  Because it is not certain that the aeration basin selector and activated sludge 
process will control SVI below 150 mL/g, and since historically the plant has had 
episodes of moderate sludge bulking, the secondary clarifiers should not be designed and 
operated at the upper range of design overflow and solids loading rates. 
 
Clarifier Overflow Rate 
 
As shown in Table 4-3, at design flow, the 1998 Ecology Design Criteria lists 800 gallons 
per day per square foot (gpd/sf) as a recommended limit for secondary clarifiers settling 
mixed liquor from a conventional activated sludge process.  WEF Manual of Practice #8 
lists maximum month design ranges of 300 to 1,000 gpd/sf.  At projected year 2025 
maximum month flows, the clarifier overflow rate of 857 gpd/sf exceeds these criteria.  
 
WEF Manual of Practice #8 and Metcalf and Eddy list peak flow design ranges of 1,000 
to 1,600 gpd/sf and 600-800 gpd/sf, respectively.  At projected year 2025 flows, the 
design peak clarifier overflow rate of 1,976 gpd/sf exceeds the WEF criteria.  (The 1998 
Ecology design criteria does not address this design parameter.) 
 
Solids Loading Rate 
 
As shown in Table 4-3, the maximum design solids loading rate recommended by 
Metcalf and Eddy and WEF are 24 and 30 lb/sf/d, respectively.  At the design maximum 
month flow and loadings, the solids loading rate is 26.8 lb/sf/d.  These estimated solids 
loading rates are based on a return activated sludge flow of 50 percent of plant flow and a 
design MLSS concentration of 2,500 mg/L. 
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The peak solids loading rate recommended by Metcalf and Eddy and WEF are 34 and 
50 lb/sf/d, respectively.  At projected year 2025 peak day flow and loadings, the design 
peak solids loading rate is 41.7 lb/sf/d.   
 
Though the projected solids loading rates at 2025 flows do not exceed recommended 
design criteria, the design hydraulic overflow rate is greater than recommended.  
Consequently, the existing two secondary clarifiers will not reliably settle suspended 
solids to meet permit limits at design flows.  Therefore, it is recommended that a third 
secondary clarifier, of equal diameter to the existing clarifiers (75-feet diameter) be 
constructed to handle the 2025 design flows.  The additional clarifier will be equipped 
with return activated and waste activated sludge pumps and a new scum sump and pump.  
The new clarifier will be installed in the area occupied by the abandoned Aerobic 
Digester No. 1, which will be demolished. 
 

Design Criteria for Secondary Clarifiers 
Quantity 3 (1 new; 2 existing) 
Diameter 75 feet 
Effective Settling Area, each 4,418 sf 
Effective Side Water Depth  
     Clarifier No. 1 13 feet 
     Clarifier No. 2 17 feet 
     Clarifier No. 3 (new) 14 feet  
Volume of each clarifier 
     Clarifier No. 1 429,600 gallons 
     Clarifier No. 2 561,800 gallons 
     Clarifier No. 3 (new) 462,700 gallons 
Surface overflow rate at AAF 494 gpd/sf 
Surface overflow rate at MMF 571 gpd/sf 
Surface overflow rate at PHF 1,317 gpd/sf 
Detention time at AAF  (Clar. 1/2/3) 4.7/6.2/5.4 hours  
Detention time at MMF  (Clar. 1/2/3) 4.1/5.3/4.7 hours 
Detention time at PHF  (Clar. 1/2/3) 1.8/2.3/2.0 hours 
Solids loading rate at AAF 15.5 lb/d/sf* 
Solids loading rate at MMF 17.9 lb/d/sf* 
Weir length each clarifier 226 feet 
Weir loading rate at AAF 9,660 gpd/lf 
Weir loading rate at MMF 11,170 gpd/lf 
Weir loading rate at PHF 25,750 gpd/lf 
Motor size, each 1 hp 

 
*Based on MLSS concentration of 2,500 mg/L and return activated sludge flow 
equal to 50 percent of plant flow. 
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EFFLUENT FILTERS 
 
The filtration system consists of two parallel fabric media filters, located in the UV 
Disinfection Building.  Each filter consists of a steel tank, 12 fabric media covered disks, 
backwash system, sludge removal system, high-pressure spray wash system and disk 
drive assembly.  The capacity of each filter is 3.0 mgd (maximum month), providing a 
combined capacity of 6 mgd.  The purpose of the use of this unit is to filter the secondary 
effluent to meet the permit requirement for 70 percent removal of influent BOD5 and 
TSS. 
 
At the 2025 maximum month average design flow of 7.57 mgd, the filters would need to 
bypass 1.57 mgd, or about 20 percent of the flow, to remain within the rated capacity.  
This bypass can be provided by setting the bypass channel overflow weirs at the required 
level.  It is not expected that the bypass of 20 percent of secondary effluent will prevent 
compliance with the permit requirement for 70 percent influent BOD5 and TSS removal.  
At the minimum expected influent BOD5 (or TSS) concentration of 100 mg/L, the filters 
should produce an effluent BOD5 (or TSS) concentration of 10 mg/L or less.  If the 
bypass BOD5 (or TSS) concentration is 30 mg/L or less, then the blended final effluent 
will have a BOD5 (or TSS) concentration below 15 mg/L, resulting in an overall removal 
performance of 86 percent: 
 
Effluent BOD5 (or TSS)  =  [(6.0 mgd)(10 mg/L) + (1.57 mgd)(30 mg/L)]/7.57 mgd 
        =  14 mg/L 
 
Influent BOD5 (or TSS) removal  =  [(100 – 14 mg/L)/100 mg/L](100)  =  86% 
 
Therefore, the filters have sufficient capacity for projected year 2025 flows. 
 
PLANT EFFLUENT FLOW METER 
 
The existing 36-inch-diameter magnetic flow meter, with a capacity of 25 mgd, has 
capacity to measure 2025 flows. 
 
ULTRAVIOLET DISINFECTION SYSTEM 
 
Filtered effluent from the disk filters flows by gravity through the existing UV channel 
where disinfection occurs.  After the Phase II upgrade, four banks of Trojan 3000 (low-
pressure low-intensity) UV lamps will operate in series within the disinfection channel.  
The 4-bank system is rated for disinfection at a peak instantaneous flow of 9.15 mgd, 
since each bank has a capacity up to 3.05 mgd.  The fourth bank provides redundancy; it 
will be automatically called in case of a major alarm on either in-use bank, and provides 
treatment for the peak day flow of 11.77 mgd.  With the third bank on, the system 
capacity is 12.2 mgd.  Therefore, the existing system has adequate capacity for the year 
2025 design flows.  
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EFFLUENT PUMPS 
 
The effluent pumps are vertical propeller, wet pit, mixed flow pumps rated at 4,300 gpm 
(6.2 mgd) each at 18-feet TDH.  Three pumps are installed, with one of these units 
providing backup capacity.  Transitions between gravity and pumped effluent flow are 
performed automatically when the pumps are placed in “auto” mode.  Whenever the level 
of the Columbia River rises, gravity effluent discharge will be stopped by the closing of 
the flap gate in the Effluent Manhole 
 
The operation of two of the existing three effluent pumps provides a maximum pumped 
flow of 12.2 mgd, which is not adequate to handle the year 2025 design peak hour flow 
of 17.46 mgd at 100-year flood elevation.  Therefore, the installation of a fourth effluent 
pump, with a capacity of 4300 gpm, is recommended.  The installation of the fourth 
pump will provide a total, confirmed capacity of 18.6 mgd.  The design criteria for the 
effluent pumps is shown below. 
 

Design Criteria for Effluent Pumps 
Quantity 4 (1 new; 3 existing) 
Type Vertical Turbine 
Capacity each pump 4,550 gpm 
TDH 16 feet 
Motor size, each 30 hp 

 
OUTFALL 
 
The existing 36-inch corrugated metal pipe (CMP) Camas WWTP outfall extends 
approximately 850 feet south into the Columbia River channel.  The diffuser portion of 
the outfall is located along the outer 150 feet of the pipe.  The existing outfall includes 
16 vertical risers, each oriented vertically with rubber Tideflex, check valve-type nozzles.  
The risers discharge effluent perpendicular to the flow of the Columbia River.  
 
Because the Phase II Camas outfall discharges perpendicular to the direction of the river 
flow, there is considerable turbulence and good dilution in the mixing zone.  The change 
from the original horizontal discharge to a vertical discharge in the Phase II upgrade 
increases dilution significantly based on the UM3 model Ecology has used to model 
dilution in the Camas mixing zone (see Appendix E for mixing zone study).  With the 
vertical orientation of the diffusers, there is no reasonable potential to exceed water 
quality standards for metals at the year 2025 design flows.  Due to the industrial flows to 
the WWTF and Ecology regulations addressing prevention of “pass-through” of 
pollutants, there will be a permit limit for ammonia.  The sixteen diffuser risers are fitted 
with Tideflex Valves on the ends of the risers to minimize entrainment of debris in the 
diffuser pipe. 
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SOLIDS STREAM TREATMENT EVALUATION AT 2025 DESIGN 
CRITERIA 
 
As described and recommended in the May 2007 General Sewer/Wastewater Facility 
Plan, anaerobic digestion is the recommended option for solids treatment in the Phase II 
WWTF expansion.  This plan is identified in the 2007 Plan as Alternative No. 1B - 
Anaerobic Digestion of Camas WWTF Biosolids Followed by Sludge Drying to Produce 
a Class A Biosolid.  The new anaerobic digestion system will serve only the City of 
Camas and will not be designed to provide solids treatment of the load from another 
municipality.  This Addendum is prepared based on the assumption that the new 
anaerobic digester system and sludge dryer described in Alternative 1B in the 2007 Plan 
will be constructed in the Phase II WWTF Improvements Project and is available to serve 
year 2025 design loads to the WWTF.  Also, it is assumed that the existing Aerobic 
Digester No. 2 will be modified in the Phase II project to serve as a holding tank with 
three separate compartments for WAS, dewatering centrifuge centrate, and septage 
storage. 
 
The solids treatment system design criteria for year 2025 are presented in Table 4-6.  The 
maximum month and annual average influent wastewater BOD5 and TSS loadings are 
based on the 2025 projected values.  The influent TSS load includes the projected amount 
of solids delivered to the WWTF in septage hauled from the STEP system tanks in 
Camas.  Estimated waste primary sludge and waste activated sludge production at the 
design influent loads are based on the same yields developed in the 2007 Plan.  
 

TABLE 4-6 
 

WWTF Design Criteria for Solids Treatment (Year 2025) 
 

 Maximum Month Annual Average 
WWTF Influent BOD5 (lb/d) 7,365 5,376 
WWTF Influent TSS (lb/d) 10,500 7,720 
Waste Primary Sludge (lb/d) 7,875 5,790 
Waste Activated Sludge (lb/d) 4,220 3,086 
Total Waste Sludge (lb/d) 12,095(1) 8,876(1) 
(1) Load to digester estimated to be 5 percent greater due to additional solids in recycle flows. 
 
The WWTF solids treatment system combines thickened waste primary sludge (WPS) 
and thickened waste activated sludge (WAS) and stabilizes the mixed solids in an 
anaerobic digester.  The existing digester system consists of two primary digesters, one 
digested sludge holding tank, associated pumping and digester heating equipment, and a 
digester building.  The digester system will produce a Class B biosolids, and produces a 
stabilized sludge for feeding to the existing dewatering centrifuge and the belt dryer.  The 
dryer dries the sludge to at least 90 percent solids content and pasteurizes the sludge to 
generate a Class A biosolids product. 
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The capacities of major WWTF solids treatment components at 2025 projected flow and 
loadings (see Tables 4-1 and 4-6) are evaluated below, and, where applicable, compared 
to accepted design criteria, such as published in the Ecology Criteria for Sewage Works 
Design (1998), WEF Manual of Practice #8 and Metcalf and Eddy Wastewater 
Engineering (4th Edition, 2003).  This evaluation is summarized in Table 4-7. 
 

TABLE 4-7 
 

Comparison of Solids Treatment Component  
Design Criteria and Projected Flow and Loadings 

 

Component 
(Parameter) 

 
Existing 
Qty.(1) Capacity/Criteria 

Capacity or 
Criteria 

Reference(2) 

2025 Operating 
Condition  

(meets criteria?) 
WAS Holding 
Tank 
(Detention Time) 

1 >3 days 
AAF 

 
MMF 

2007 Wastewater 
Facility Plan 

4.0 days 
(yes) 

3.0 days 
(yes) 

Centrate Holding 
Tank 
(Detention Time) 

1 >1 day 
AAF 

 
MMF 

2007 Wastewater 
Facility Plan 

1.7 days 
(yes) 

1.2 days 
(yes) 

Grit Classifier 
 

2 <220 gpm 
AAF 

 
MMF 

Manufacturer 
 

48 gpm 
(yes) 

66 gpm 
(yes) 

Gravity 
Thickener  
(Overflow Rate) 

1 <500 gpd/sf 
AAF/MMF 

WEF, 1991 
M&E, 2003 

450 gpd/sf 
(yes) 

WAS Rotary 
Screen Thickener  
(Hours of 
operation per day) 

1 6 hr/d operation maximum
AAF 

 
MMF 

2007 Wastewater 
Facility Plan 

3.1 hr/d 
(yes) 
4.2 

(yes) 
Anaerobic 
Digesters  
(Hydraulic 
Detention Time)  

2 15 – 20 days 
AAF 

 
MMF 

WEF, 1991 
M&E, 2003 

18 days  
(yes) 

13.2 days 
(no) 

Anaerobic 
Digesters (VS 
Loading Rate) 

 
2 

0.10 – 0.20 lb VS/d/ft3 
AAF 

 
MMF 

WEF, 1991 
M&E, 2003 

0.16 lb VS/d/ft3 
(yes) 

0.21 lb VS/d/ft3 
(no) 
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TABLE 4-7 – (continued) 
 

Comparison of Solids Treatment Component  
Design Criteria and Projected Flow and Loadings 

 

Component 
(Parameter) 

 
Existing 
Qty.(1) Capacity/Criteria 

Capacity or 
Criteria 

Reference(2) 

2025 Operating 
Condition  

(meets criteria?) 
Anaerobic 
Digesters (VS 
Loading Rate) 

 
2 

0.10 – 0.20 lb VS/d/ft3 
AAF 

 
MMF 

WEF, 1991 
M&E, 2003 

 
0.16 lb VS/d/ft3 

(yes) 
0.21 lb VS/d/ft3 

(no) 
Digester boiler 
(Heating 
Capacity) 

1 550,000 BTU/hr 2007 Wastewater 
Facility Plan  

807,000 BTU/hr 
(no) 

Sludge Holding 
Tank 
(Detention Time) 

 
1 

>5 days 
AAF 

 
MMF 

2007 Wastewater 
Facility Plan 

4.5 days 
(yes)(3) 

3.3 days 
(yes)(3) 

Centrifuge 
(Hours of 
operation per 
week day to fill 
dryer feed 
hopper) 

1 6 hr/d operation maximum 
AAF 

 
MMF 

Manufacturer 11 hr/d 
(no) 

15 hr/d 
(no) 

Dewatered 
Sludge Conveyor 

1 100 ft3/hr at 50% fill Manufacturer 200 ft3/hr 
(yes) 

Sludge Dryer 
(Hours of 
operation per 
5-day week) 

1 <144 continuous hr/wk 
operation 

AAF 

Manufacturer 134 hrs/wk  
(yes) 

Biofilter 
(Detention Time) 

2 90 seconds Manufacturer 90 seconds 
(yes) 

(1) Quantity of component(s) following Phase II WWTF Improvements Project construction. 
(2) Sources include Water Environment Federation (WEF), the Washington State Department of 

Ecology (Ecology) and Metcalf and Eddy (M&E). 
(3) Design criteria slightly exceeded but not significantly enough to require additional capacity. 
 
WAS HOLDING TANK 
 
The existing 150,000-gallon Waste Activated Sludge Holding Tank will provide three 
days of detention at design average annual WAS production in 2025.  Since this detention 
time is adequate for process control, additional storage volume is not required. 
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CENTRATE HOLDING TANK 
 
The 45,000-gallon Centrate Holding Tank will provide more than 24 hours of detention 
time of centrate drained from the dewatering centrifuge operation at design conditions.  
This detention is adequate since the tank should be emptied by recycling the centrate to 
the aeration basins each day during low flow periods.  Therefore, additional storage 
volume is not required. 
 
PRIMARY SLUDGE PUMPS, GRIT CLASSIFIER AND GRAVITY THICKENER 
 
Primary sludge removed from the existing primary clarifiers is pumped by the recessed-
impeller, primary sludge pumps at a rate of 220 gpm to each existing grit classifier.  
Degritted primary sludge is discharged by gravity from the grit classifiers to the existing 
30-foot gravity thickener.  At the design primary sludge underflow concentration of 
1 percent, the primary sludge generation is 48 gpm at annual average flow and 66 gpm at 
maximum month flow in 2025.  Therefore, the existing pumping rate of 220 gpm will 
remove the primary sludge from the clarifiers, and the existing grit classifiers and gravity 
thickener are adequately sized to handle the 2025 primary sludge flows.  The pumped 
flow rate to the gravity thickener results in a surface overflow rate of 450 gpd/sf, which is 
acceptable, as indicated in Table 4-7. 
 
WAS ROTARY SCREEN THICKENER 
 
Waste activated sludge is thickened in the rotary screen thickener (RST) prior to pumping 
into the anaerobic digesters.  The RST thickens 1 percent waste activated sludge to about 
6 percent solids, thereby preserving digester capacity by reducing the volume of water 
entering the tanks.  At 2025 maximum month design conditions, about 4,220 pounds per 
day of WAS will be pumped to the RST.  Since the RST capacity is 200 gpm, the RST 
will need to operate for 4.2 hours to process the daily waste activated sludge production 
at design conditions.  As shown in Table 4-7, this operating time per day is acceptable.  
Therefore, additional RST capacity is not required for year 2025. 
 
The existing thickened WAS pumps will operate longer each day, but they have adequate 
capacity and will not need to be replaced. 
 
ANAEROBIC DIGESTERS AND SLUDGE HOLDING TANK 
 
The WWTF is equipped with two 180,000-gallon primary anaerobic digesters to stabilize 
waste primary, waste activated sludge and scum collected from the primary and 
secondary clarifiers.  The digesters are each mixed by a top-mounted mechanical, turbine 
mixer, and they are heated by a system consisting of sludge recirculation pumps, spiral 
heat exchangers, a gas-fired boiler, and hot water circulation pumps.  The estimated 
volatile solids reduction in the digesters is 40 percent.  The methane gas generated in the 
digesters is used to provide fuel for the boiler and the burner for the sludge dryer.  
Auxiliary fuel for the boiler is natural gas. 
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At the 2025 design conditions, the volatile solids loading of the existing primary digester 
system will exceed 0.21 lb VS/d/ft3, which is greater than recommended design loadings 
for the anaerobic digester process, as shown in Table 4-7.  The volatile solids loading will 
be excessive and could lead to digester failure.  Also, the hydraulic detention time of the 
existing digester system will not be adequate and would not reliably provide treatment to 
produce a Class B biosolid.  Therefore, it is recommended that a third primary anaerobic 
digester be constructed to handle the year 2025 loads. 
 
It is recommended that the third digester be sized the same as the existing digesters.  As 
for the existing digesters, the new primary digester will be mixed with a top-mounted 
mechanical mixer.  Heat for the primary digester will be provided by a hot water boiler 
capable of burning either digester gas or commercial natural gas.  The new digester will 
be provided with one spiral heat exchanger for heating of thickened feed sludge.  The 
existing three recirculation pumps will be supplemented by the installation of a fourth 
pump for the new digester.  The new digester equipment will be housed within the exiting 
digester building.  Digested sludge from the existing and new primary digesters will be 
conveyed by gravity to the existing sludge holding tank.  As for the existing digesters, 
excess gas produced by the new digester will be burned at the existing waste gas burner.   
 
The addition of a third anaerobic digester will require a larger boiler system to provide 
additional heating capacity.  The scope of the upgrade of the boiler system will depend on 
the schedule for construction of the new third anaerobic digester.  If the expansion occurs 
in the near future, then a small, second boiler may be the most cost effective alternative.  
However, if the expansion does not occur for ten to fifteen years, it is recommended that 
the existing boiler be replaced with a new, larger boiler that will heat all three digester 
tanks.  For the purposes of estimating costs of construction of this project, as presented 
below, it is assumed that the existing Phase II boiler is replaced with a new, larger boiler 
to heat all three digesters. 
 
The existing sludge holding tank will provide slightly less than 5-days detention time at 
2025 average annual loads.  This volume should provide adequate holding time in case of 
emergency shutdown and repair of the downstream dewatering centrifuges.  Therefore, 
additional sludge holding tank volume is not required. 
 
The existing 160-gpm digester sludge pumps are adequately sized to pump digested 
sludge to the dewatering centrifuges at design conditions. 
 
CENTRIFUGE 
 
The existing 130-gpm centrifuge dewaters anaerobically-digested sludge and discharges 
the cake to an auger conveyor that transports the material outside the equipment building 
and drops it into the dryer feed hopper in the adjacent dryer building.  At the 2025 design 
average loading from the digester system, the centrifuge will need to operate about 
4 hours per day (5.6 hours per weekday), including startup and shutdown, to dewater the 
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flow from the digested sludge pump.  However, at this feed rate to the centrifuge, only 
about 3 to 4 yards of dewatered sludge cake will be produced per day.  Preferably, the 
centrifuge would have enough capacity to fill the 25-cubic yard hopper with sludge cake 
in one day-shift’s operation.  Therefore, it is recommended that a second centrifuge, 
equal in capacity to the existing one, be installed.  Since the existing centrifuge is almost  
ten years old, and there is no spare unit, a second, a new centrifuge would also provide 
needed backup service.  The centrifuge room was originally designed to accommodate 
two centrifuges. 
 
The existing dewatered sludge auger conveyor has a capacity of 200 ft3 per hour, which is 
adequate for 2025 design loading and with two centrifuges operating.  A second conveyor 
is not required. 
 
SLUDGE DRYER 
 
A new belt-type sludge dryer, to produce Class A dried biosolids, will be installed in the 
Phase II upgrade in the existing sludge storage building, which is being remodeled to 
enclose the dryer system.  The dryer will receive dewatered, anaerobically-digested 
sludge and evaporate sufficient water from this material to produce a final solids 
concentration of at least 90 percent.  The dryer is rated at 1,570 wet pounds (0.785 wet 
tons) of sludge per hour, or 1,100 pounds of water evaporated per hour.  At the 2025 
average design loading of 15.0 wet tons per day (at 20 percent solids in the dewatered 
sludge discharged from the centrifuge), the dryer will operate continuously for 6 days 
(134 hours) during each 7-day week, including startup and shutdown time.  The dryer 
would be required to operate continuously to dry the amount of dewatered sludge 
produced per week, at maximum month loading.  However, the long detention time 
provided in the three anaerobic digesters and sludge holding tank will provide capacity to 
store sludge during the design maximum sludge production period.  Therefore, since the 
dryer operates most efficiently when running continuously, and the weekly operating 
time at average conditions allows over a day each week for shutdown, the existing dryer 
is adequate for 2025 design loading.  Therefore, no expansion of the dryer facility is 
required. 
 
ODOR CONTROL BIOFILTER AND FAN 
 
Since the WWTF upgrade to treat the 2025 flows and loadings does not increase the 
volume of air collected and discharged to the existing biofilter system, no change to this 
odor control system is required. 
 
SEPTAGE STORAGE TANK 
 
The WWTF receives septage delivered by contract haulers from residential STEP tanks 
and the WaferTech septic tanks.  Two 30,000-gallon, aerated septage storage tanks are 
installed at the WWTF to receive and store this waste.  One tank was constructed in the 
Phase I secondary upgrade project in 2001 and the second tank will be installed in the 
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Phase II project.  The two tanks were sized to handle the septage volumes produced 
through year 2025 by WaferTech and existing and future City residential STEP systems.  
As indicated in the 2007 Wastewater Facility Plan, the projected annual City STEP 
septage production for 2025, not including the NUGA, is 3.26 million gallons, or 
8,900 gallons per day on average.  The 2007 Plan also indicated that up to 30,000 gallons 
of City septage (up to 34,000 including Wafertech septage) will be sent to the City 
WWTF as a maximum day septage volume.  The two 30,000-gallon tanks provide 
enough storage capacity to hold this maximum daily septage volume and meter it into the 
plant flow. 
 
Since the majority of the NUGA will be served by gravity sewers, it is not expected that 
the STEP systems in this area will significantly increase the maximum daily septage 
volume delivered to the WWTF.  Therefore, the two existing septage storage tanks 
should provide adequate storage capacity through year 2025, including service to the 
NUGA, and additional septage tank volume is not required. 
 
The design criteria for the WWTF solids treatment system components are shown below. 
 

Design Criteria for Solids Treatment System 
Primary Anaerobic Digesters 

Quantity of Primary Digesters 3 (1 new; 2 existing) 
Volume (each) 24,000 cubic feet 
Diameter 35 feet 
Side Water Depth 25 feet 
Total Primary Digester Volume 72,000 cubic feet 
Maximum Month Influent Sludge Feed Rate 27,200 gpd 
Annual Average Influent Sludge Feed Rate 20,000 gpd 
Maximum Month Hydraulic Retention Time 19.8 days 
Influent Sludge Solids Concentration 5.6 percent 
Maximum Month Total Solids Loading 12,700 lb/day 
Maximum Month Volatile Solids Loading 10,160 lb/day 
Volatile Solids Loading 0.14 lb VS/ft3/d 
Digester Operating Temperature 35°C to 38°C 
Estimated Volatile Solids Reduction 40 percent 
Maximum Month Digested Sludge Production 8,640 lb/d 
Digested Sludge Solids Concentration 3.8 percent 

 
Sludge Holding Tank (existing) 

Quantity 1 
Volume 12,000 cubic feet 
Diameter 35 feet 
Side Water Depth 12.4 feet 
Sludge Flow Rate 18,000 gpd 
Effluent Sludge Solids Concentration 3.3 percent 
Hydraulic Retention Time 5 days 
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Digester Mixing 

Type of Mixing Mechanical 
Quantity of Mixers per Digester 1 
Mixer Pump Capacity 9,000 gpm 
Turnover Time 20 minutes  
Motor Size 10 hp 

 
Heating 

Quantity of Boilers 1 (new) 
Boiler Type Fire Tube 
Boiler Size 807,000 BTU/hr 
Quantity of Spiral Heat Exchangers 3 (1 new; 2 existing) 
Heat Exchanger Type Spiral 
Heat Exchanger Capacity 425,000 BTU/hr 
Quantity of Boiler Water Pumps 2 
Boiler Water Pump Type Centrifugal 
Boiler Water Pump Capacity 200 gpm 
Boiler Water Pump TDH 23 feet 
Boiler Water Pump Motor Size 7.5 hp 

 
Recirculation Pumps 

Type Rotary Lobe 
Quantity of Pumps 4 (1 new; 3 existing) 
TDH 23 feet 
Pump Capacity 200 gpm 
Motor Size 7.5 hp 
 

Primary Sludge Gravity Thickener (existing) 
Quantity of Tanks 1 
Volume 150,000 gallons 
Diameter 30 feet 
Effective Settling Area, each 707 sf 
Effective Side Water Depth 10 feet 
Volume 52,900 gallons 
Surface overflow rate at design inlet flow (220 gpm) 450 gpd/sf 
Solids loading rate at MMF (0.3% sludge feed conc.) 11.1 lb/d/sf 

 
WAS Storage Tank (existing) 

Quantity of Tanks 1 
Volume 150,000 gallons 
 

Centrate Storage Tank (existing) 
Quantity of Tanks 1 
Volume 45,000 gallons 
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Quantity of Centrate Pumps 2 
Pump Type Submersible Centrifugal 
 

Septage Storage Tank (existing) 
Quantity of Tanks 2 
Volume each 30,000 gallons 
No. of Septage Pumps per tank 2 
Pump Type Submersible Centrifugal  
 

WAS Thickener (existing) 
Quantity 1 
Type Rotary Screen Thickener 
Flow Capacity 200 gpm 
Feed Solids 1% 
Thickened Solids 5-7% 
 

Thickening Polymer Feed System (existing) 
Quantity 1 
Type 2-Tank 
Polymer Type Liquid or Dry 
Mixing Tank Volume 520 gallons 
Holding Tank Volume 500 gallons 
Solution Feed Pump Capacity 100 gph 
 

Thickened WAS Pumps (existing) 
Quantity 2 
Type Progressing Cavity 
Capacity 50 gpm 
Pump Head 60 psi 
Motor Size 10 hp 
 

Digested Sludge Pumps (existing) 
Quantity 2 
Type Progressing Cavity 
Capacity 160 gpm 
Pump Head 60 psi 
Motor Size 10 hp 
 

Centrifuge 
Quantity 2 (1 new; 1 existing) 
Type Solid Bowl, VFD Back Drive 
Capacity, each 130 gpm 
Bowl speed 3,000 rpm 
Motor Size   
     Main Drive 100 hp 
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     Back Drive 20 hp 
Dewatered Cake Solids Concentration 20 percent 

Dewatered Sludge Conveyor Capacity 200 ft3/hr 
 

Sludge Dryer (existing) 
Type Belt 
Capacity 1,570 wet lb/hr 
 1,100 lb water evaporated/hr 
Hours of Operation/Week   
     Annual Average 134 
Drying Energy Required 1,400 BTU/lb of water 
Electricity Required 63 kW 
Nonpotable Water Required 50 gpm  
 

Plant Drain Pump Station No. 2 (existing) 
Quantity of Pumps 2 
Type of Pumps Submersible Centrifugal 
Capacity 500 gpm 
Pump Head 40 ft 
Motor Size 10 hp 
 

Odor Control System (existing) 
Type Soil Biofilter 
Quantity of Units 2  
System Size 7,200 square feet 
Media Depth 63 inches 

 
Biofilter Fan (existing) 

Type Centrifugal 
Quantity of Units 2  
Fan Capacity 3,600 scfm 
Fan Motor Size 15 hp 

 
ELECTRICAL AND SCADA SYSTEMS 
 
Based on a review of electric utility billings, the available electrical capacity at the plant 
is sufficient for the loads associated with the new equipment discussed in this chapter.  
Additional electrical equipment to provide more power to the WWTF is not required.  
Since there is no additional essential equipment added other than the small motor loads of 
the new secondary clarifier, additional auxiliary generator capacity is not required. 
 
The City’s SCADA and PLC programming will need to be revised to incorporate the new 
equipment in the WWTF’s monitoring and process control systems. 
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RECOMMENDED WWTF PLAN 
  
The WWTF expansion to treat design year 2025 flows and loadings (including from 
NUGA) will require the following new improvements and modifications: 
 

• Two additional aeration basins (#4 and #5) including associated basin 
equipment (air diffusers, air supply piping and valves, air flow meters, 
dissolved oxygen meters, internal recycle pump and pipe, submersible 
mixers), new air supply header pipe from blowers., and expansion of the 
aeration basin splitter influent box. 

 
• One new effluent pump (#4). 
 
• Two replacement alkalinity chemical storage tanks. 
 
• One additional anaerobic digester (#3) and associated equipment (tank 

mixer, sludge recirculation pump and piping, sludge/water heat exchanger, 
instrumentation). 

 
• One replacement digester boiler. 
 
• One additional sludge dewatering centrifuge. 
 
• Electrical and controls improvements associated with the new components 

listed above. 
 
The recommended future site layout, process flow diagram, and hydraulic profile for the 
WWTF, showing recommended improvements described above, are presented in 
Figures 4-1, 4-2, and 4-3, respectively.  A mass balance for the future WWTF process is 
included in Appendix D. 
 
The estimated capital and O&M costs for the upgraded WWTF for year 2025 design 
flows and loadings are presented in Tables 4-8 and 4-9, respectively.  Costs are estimated 
total project costs in 2009 dollars and include engineering, construction management, 
sales tax and contingency.  The O&M cost includes the cost of contracted hauling of the 
dried, Class A biosolids off site for land application. 
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TABLE 4-8 
 

Design Year 2025 WWTF Project Cost Estimate (2009 Dollars) 
 
No. Item Quantity Unit Price Amount 
1. Mobilization/Demobilization 1 LS $500,000 $500,000 
2. Demolition, incl. Aerobic Dig. #1 1 LS $80,000 $80,000 
3. Aeration Basins (#4 and #5) incl. 

equipment 
1 LS $2,000,000 $2,000,000 

4. Alkalinity Chemical Storage Tanks 2 EA $25,000 $100,000 
5. 3rd Secondary Clarifier incl. 

equipment 
1 LS $1,200,000 $1,200,000 

6. Effluent Pump 1 EA $60,000 $60,000 
7. Anaerobic Digester (#3) incl. 

equipment 
1 LS $750,000 $750,000 

8. Digester Boiler 1 LS $300,000 $300,000 
9. Centrifuge (#2) 1 LS $500,000 $500,000 
10. Dewatering 1 LS $100,000 $100,000 
11. Earthwork 1 LS $80,000 $80,000 
12. Miscellaneous Metals 1 LS $100,000 $100,000 
13. Painting 1 LS $75,000 $75,000 
14. Site Work 1 LS $100,000 $100,000 
15. Mechanical/Yard Piping 1 LS $1,000,000 $1,000,000 
16. Electrical 1 LS $1,000,000 $1,000,000 

 
Subtotal ......................................................................................................... $  7,895,000 
Construction Contingency (20%) ................................................................. $  1,579,000 
Subtotal ......................................................................................................... $  9,474,000 
Washington State Sales Tax (7.9%) .............................................................. $     748,446 
TOTAL ESTIMATED CONSTRUCTION COST .................................. $10,222,446 
Engineering, Administrative, and Legal Services (20%) .............................. $  2,044,489 
TOTAL ESTIMATED PROJECT COST ................................................ $12,266,935 
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TABLE 4-9 
 

WWTF O&M Cost Estimate (Design Year 2025)  
 

Item Estimated Costs  
(2009 Dollars) 

Labor ($38/hr) $   553,000 
Power ($0.07/kWh) $   370,000 
Polymer ($2.50/lb) $     67,000 
Natural Gas ($1.15/therm) $   185,000 
Equipment Maintenance and Repair $   150,000 
Testing/Permitting/Misc. $   100,000 
Contracted Hauling and Land Application ($60/wet TN) $     70,000 
Total Annual Cost $1,495,000 

 
SOURCE CONTROL PROGRAM 
 
Chapter 6 of the May 2007 General Sewer/Wastewater Facilities Plan included a detailed 
discussion of the characteristics of the major industrial dischargers, and Chapter 8 of the 
May 2007 Plan included an evaluation of the City’s needs regarding managing its 
commercial and industrial dischargers and dischargers of FOG (Fats, Oil and Grease).  In 
the May 2007 Plan, considering the large number of industries, apparent history of 
discharge of inhibitory materials, large number of restaurants/fast food establishments, 
automotive facilities, and potential problems from industrial and FOG disposal in the 
sewer, it was recommended that the City consider developing elements of a source 
control program including: 
 

• A program to control Fats, Oils and Grease 
• Development of local limits to control industrial discharges from 

Significant Industrial Users 
• The purchase of a software program to manage information from 

industrial dischargers and FOG and staffing to manage the source control 
program  

 
SIGNIFICANT INDUSTRIAL USERS 
 
As required by its NPDES permit, the City completed an Industrial User Survey (IUS) in 
early 2005.  The survey identified nine Significant Industrial Users (SIUs) and five Minor 
Industrial Users (MIUs).  The SIUs identified included: 
 

1. Bodycote, Inc. 
2. Brown’s Chevron 
3. Columbia Litho, Inc. 
4. Heraeus Shin-Etsu America 
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5. C-Tech 
6. Linear Technology  
7. Sharp Electronics Corporation 
8. Shell Oil Products 
9. Wafertech 

 
The MIUs included:  
 

1. Georgia Pacific (In addition to discharging some minor flows to the City’s 
WWTF, Georgia Pacific discharges treated wastewater to the Columbia 
River from its own WWTF less than one mile west of the Camas outfall.) 

2. Furuno USA Inc. 
3. Lemon Aid Automotive 
4. Post Record 
5. Westlie Motors 

 
Based on the information presented in Chapter 6 of the May 2007 Plan, 
industrial/commercial wastewater accounts for over half (56%) of the City’s influent 
baseflow.  Industrial wastewater (and wastewater from commercial enterprises that is 
industrial in nature) does not typically have the same concentrations of organics, solids 
and nutrients found in residential wastewater.  Industrial wastewater can also contain 
higher concentrations of trace pollutants which are toxic to the biological treatment 
process used in the WWTF.  Any industry siting in the sewer service area that has a 
discharge potentially deleterious to the wastewater collection or treatment systems must 
be required to provide adequate on-site industrial pretreatment, consistent with the City’s 
pretreatment program, to prevent such impacts. 
 
Considering the relatively large proportion of industrial flow, and relatively large number 
of industries in the City, it is recommended that the City consider developing local limits 
for the protection of its WWTF.  Local limits are developed to implement site-specific 
prohibitions to protect against the discharge of pollutants at a quantity or rate that may 
cause pass-through or interference at (or otherwise detrimentally impact) a POTW.   
 
The Department of Ecology has not delegated specific responsibilities for managing an 
industrial pretreatment program to the City.  However, Ecology has asked the City to 
evaluate the impact of a specific wastestream (neutralized sulfuric acid discharged by 
Wafertech) on the City’s wastewater collection and treatment systems.  A report 
evaluating this impact and proposing Maximum Allowable Headworks Loadings 
(MAHLs) to the Camas WWTF for sulfate and Total Dissolved Solids will be submitted 
in Spring 2010.  Per discussion with David Knight at the Department of Ecology, the City 
can expect a requirement to develop additional MAHLs and local limits, in accordance 
with EPA’s 2004 Local Limit Development Guidance, to appear in its new NPDES 
permit, to be issued later in 2010.   
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INDUSTRIAL PRETREATMENT TRACKING PROGRAM 
 
It is recommended that the City consider the purchase a computer program to track its 
industrial users.  There are several options for pretreatment management database 
programs.  Vendors include LINKO, Operator 10, PACS and PREWIN.  All of these 
software programs offer similar functions to the user.  In general, each program has the 
ability to: 
 

• Store industrial user information 
• Store sample and result information 
• Make queries of stored information 
• Store certain industry specific information (flow rates, pretreatment 

processes, etc.) 
• Import and Export capabilities, also LIMS compatibility 
• Generate reports and letters of violation 
• Log notes, phone calls, track maintenance records, etc. 
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CHAPTER 5 
 

REVISED EVALUATION OF WATER REUSE 
 
INTRODUCTION 
 
Wastewater reclamation can potentially be cost effective through reducing potable water 
costs, creating an additional new water supply, and generating revenue by selling 
reclaimed water to customers for irrigation and other non-potable water uses.  The 
production and beneficial use of reclaimed water is the development of a new water 
supply.  This chapter builds on the evaluation presented in Chapter 10 of the May 2007 
General Sewer/Wastewater Comprehensive Plan, as modified and approved in November 
2009 (May 2007 Plan), and specifically provides an evaluation of the impact of the 
inclusion of NUGA flows on the feasibility of reusing effluent from the City of Camas 
WWTF or constructing a new water reclamation facility (WRF) to treat wastewater and 
produce water for reuse.   
 
REGULATIONS CONCERNING REUSE 
 
A detailed discussion of the regulations governing water reuse was provided in 
Chapter 10 of the May 2007 Plan.  (See that chapter for more information.)  The key 
regulations are the State of Washington Water Reclamation and Reuse Standards.  The 
standards, developed jointly by the Washington Departments of Health and Ecology, 
were last published in September 1997; however, they are in the final stages of being 
revised, with new standards expected by 2010.  As described in the May 2007 Plan, the 
current standards include Reclaimed Water Classification (Class A, B, C or D) by Type 
of Use, and requirements for uses such as:  
 

• Groundwater Recharge   
• Streamflow Augmentation 
• Industrial Reuse 

 
Additionally, the standards include treatment requirements, including: 
 

• Reliability Criteria 
• Alternative Disposal and Storage 
• Redundant Process Units and Equipment 

 
Finally, the standards, and other applicable regulations, include reuse area criteria, such 
as: 

 
• Setbacks from Potable Water Systems 
• Cross-Connection Control Requirements 
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• Residual Chlorine Requirements for Distribution System Protection 
 
Also, depending on the use of the reclaimed water, groundwater and surface water 
regulations may apply.  
  
WATER RIGHTS 
 
The City currently has municipal water rights issued by the Washington State 
Department of Ecology (DOE) for two surface water sources and nine groundwater 
sources.  The combined water right on instantaneous quantity basis (Qi) from all of the 
City’s sources is 10,545 gallons per minute (gpm).  The annual withdrawal allocated to 
the City is 6,300 acre-feet.  A summary of the City’s water rights are presented below in 
Table 5-1 Four of the wells listed in Table 5-1 are no longer in use: Well 1, 2, 3, and 4. 
Water rights from these wells have been transferred to other sources as indicated.  
 
The surface water diversions for Jones Creek and Boulder Creek (formerly known as the 
Little Washougal River) are situated in Section 3, Township 2 North, Range 4 East, 
W.M. All of the wells, with the exception of Well 9, are located in Section 12, Township 
1 North, Range 3 East, W.M.  Well 9 is located in Section 4, Township 1 North, Range 3 
East.  The “place of use” specified by DOE on all certificates, permits, and claims is 
either “within the City limits of the City of Camas” or the “area served by the City of 
Camas.”  The purpose or “type of use” for certificates, permits, and claims is “municipal 
supply,” except for Certificate S 711 C (Jones Creek), which specifies a purpose of 
“domestic supplies.”  Ecology and the City have recently come to an agreement that 
eliminates the surface water withdrawals between May 15 and October 31, in exchange 
for additional groundwater rights. 
 



Gray & Osborne, Inc., Consulting Engineers 

City of Camas 5-3 
General Sewer Plan Amendment April 2010 

TABLE 5-1 
 

City of Camas Water Rights Summary 
 

Source ID Number 
Priority 

Date 
Instantaneous Qi 

(gpm) 
Annual Qa 

(acre-ft/year) 
Claims 

Well 1 121022 06/11/74 900 320(1) (4)

Well 2 121023 06/11/74 900 230(1) (4)

Well 10 Claims transferred from Wells 1 and 2(5) 

Well 12 Claims transferred from Wells 1 and 2(5) 

Certificates 
Boulder Creek(6) S 712 C 08/22/23 1,120 (2.5 cfs) 1,820(2) (P) 
Jones Creek(6) S 711 C 09/05/30 450 (1.0 cfs) 730(3) (P) 
Well 3 G 85-A C 07/21/45 1,200 118(4) (P) 
Well 4 G 4072-A C 02/12/59 1,325 1,208(4) (P) 
Well 5 G 6636-A C 03/22/68 600 920(4) (P)
Well 6 G 6635-A C 03/22/68 1,500 2,400(4) (P)
Well 7 G2-00501 C 03/22/71 1,000 530(4) (P)
Well 8 G2-24400 C 02/04/77 900 530(4) (P)  
Well 11 Water Right transferred from Well 3(5) 

Well 13 Water Right transferred from Well 4(5) 

Permits 
Well 9 G4-27384 P 08/13/86 650 210 (S)  
Anderson Site G2-30145 08/21/03 1,000 880 
Parkers Landing G2-30146 08/21/03 1,000 880 
Treatment Plant Well G2-30147 08/21/03 1,000 880 
Total   14,045 gpm 11,090 (P) 

210 (S) ac-ft 
(1) Claims are considered valid until proven otherwise through an adjudication process. 
(2) This source was formerly known as the Little Washougal River.  The certificate refers to an 

instantaneous quantity (Qi) and does not specify an annual withdrawal.  A DOE Report of 
Examination for Well No. 7 (G2-00501 C) summarizes existing water rights, including 
1,820 ac-ft/yr for Boulder Creek (S 712 C), based on continuous withdrawal at the instantaneous 
right specified.   

(3) The certificate refers to an instantaneous quantity (Qi) and does not specify an annual withdrawal.  
A DOE Report of Examination for Well No. 7 (G2-00501 C) summarizes existing water rights, 
including 730 ac-ft/yr.  for Jones Creek (S 711 C), based on continuous withdrawal at the 
instantaneous right specified. 

(4) The Permit and Report of Examination preceding this certificate limited water rights to “the total 
quantity withdrawn or diverted from all sources is not to exceed 5,900 ac-ft/yr.” 

(5) Well 10, 11, and 12 were installed to replace Well 1, 2 and 3, which have failed due to collapsed 
well casings; see Pacific Groundwater Group report dated June 9, 2003.  Well 13 replaced Well 4 
after Well 4 was determined to be groundwater under the influence of surface water; see Pacific 
Groundwater Group report dated August 14, 2006. 

(6) See Ecology agreement that limits withdrawal from May through October. 
(P) Primary water right, additive to other rights. 
(S) Supplemental water right, not additive or considered when summing a cumulative total of all 

rights. 
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CURRENT WATER SYSTEM 
 
Based on the water rights analysis in the City’s 2001 Water System Comprehensive 
Water System Plan, the City of Camas does not have adequate water supply capacity to 
meet maximum day demand requirements through the year 2020.  However, since the 
2001 Plan, the City has secured water rights and made the source modifications listed 
below: 
 

• In an effort to maximize capacities of existing sources and water rights the 
City has: 

 
- Replaced Wells 1, 2, and 3 with Wells 10, 11, and 12; 
- Replaced Well 4 with Well 13; and  
- Drilled Well 14 under a new water right to be equipped in 2009. 

 
• The City is in the process of transferring existing water rights from 

Georgia Pacific to the City. 
 
In 2008, Ecology issued three new water rights for the City, giving the City rights to 
receive 4.32 million gallons per day of new water to add to its current authorization of 
15.9 million gallons per day.  The combined total equals 17.96 million gallons per day 
because rights from Jones and Boulder Creek are not available for use during peak 
demand days.  This combined total will meet the City’s peak day demand projections 
through 2022.  In addition to Well 14, the City intends to install two additional wells 
under the new rights over next few years as required by demand.  Although the City does 
not have a need to develop additional water rights for the immediate future, the potential 
for reclaimed water is evaluated.  There may be a need for reclaimed water in the future, 
depending on actual future residential and industrial growth. 
 
POTENTIAL FOR REUSE 
 
The potential applications for reclaimed water in the Camas area include industrial 
process water, irrigation, constructed wetlands for mitigation banking, and stream flow 
augmentation.  Each reuse application is first discussed, and then the treatment 
alternatives are described.  The advantages and disadvantages of the reuse application 
alternatives are highlighted in the discussion below. 
 
INDUSTRIAL PROCESS WATER 
 
Table 5-2 shows the City’s highest water users.  The majority of these users are from the 
industrial customer class that accounts for over 35 percent of the City’s water usage.  
Note that Camas School District #117 has a number of different accounts, but is included 
as a single account. 
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Currently, WaferTech uses potable water for the industrial processes; the potable water is 
treated with reverse osmosis (RO) at the WaferTech facility.  It is possible WaferTech 
could use a significant amount of reclaimed water for their industrial process.  
 
The potential users of reclaimed water for industrial processes also include Underwriters 
Laboratories and Heraeus Shin-etsu.  The industries listed in Table 5-2, Underwriters 
Laboratories, and Heraeus Shin-etsu could also potentially use reclaimed water for 
irrigation purposes.  Most of the industrial facilities have significant sized lawns that 
require irrigation during the dry season.   
 

TABLE 5-2 
 

City of Camas Highest Water Users 
 

Customer 

2005 
Average 

Daily 
Demand 

(gpd) 

2006 
Average 

Daily 
Demand 

(gpd) 

2007 
Average 

Daily 
Demand 

(gpd) 
Wafertech Industries 570,385 625,521 597,593 
Linear Technology 233,870 171,406 257,783 
Georgia Pacific Mill 238,567 253,700 261,624 
Camas School District #117 38,198 55,009 41,559 
Sharp Electronics Corp 17,470 15,494 14,488 
Hewlett-Packard 40,647 29,633 21,329 
Green Mountain Golf Course 0 20,146 0 
Heraeus Shin-estu 12,657 14,543 12,789 
Underwriters Laboratory 20,222 24,751 22,558 
Camas Washington Associates 8,499 8,641 9,143 
Bodycote 7,030 6,640 8,122 

 
Previous estimates from WaferTech indicate a potential projected daily water demand of 
3.50 mgd and the remaining industrial customers have a combined projected daily water 
demand of 1.73 mgd by 2020 (estimates from the 2001 Water System Plan).  Some of this 
water demand will be for non-industrial, non-irrigation uses such as toilet flushing.  The 
total reclaimed water potentially used by industrial processes and irrigation of the lawns 
at the industries is estimated at 4.73 mgd (approximately 90 percent of the total water 
demand).  Although WaferTech still has the potential to expand to 3.50 mgd, the current 
Water System Plan Draft projects a 0.70 mgd demand for WafterTech, and a combined 
industrial demand total of 2.83 mgd by 2029.  However, the analysis in this chapter will 
use the previous industrial demand projections developed in the approved 2001 Water 
System Plan. 
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The advantage to using reclaimed water for an industrial process is that it is a potential 
application for year-round use of reclaimed water, near the NUGA area.  The distribution 
system could be costly; however, most of the industries that will use reclaimed water are 
clustered near the northwest boundary of the City of Camas, and the City may be able to 
use a portion of the reclaimed water to provide spray irrigation at Camp Currie at the 
north end of the Lacamas Lake.  The distribution system from a satellite water 
reclamation facility (WRF) situated at the north end of Lacamas Lake to the northwest 
corridor of the City and Camp Currie is presented on Figure 5-1.  The proximity of a 
satellite WRF to the industrial corridor could allow the distribution system to be more 
cost effective.  It may be an option to site a water reclamation facility on-site at the 
WaferTech facility since most of the reclaimed water produced will be used at the 
facility; however, this option is not evaluated at this time. 
 
IRRIGATION 
 
Reclaimed water could be used for irrigation and landscaping purposes during the 
summer months.  The Camas region has an annual average rainfall of approximately 
75 inches, but the summer rainfall can average as little as 0.56 inches per month 
(Chapter 2 in the May 2007 Plan).  Due to the significant amount of rainfall during 
winter months, reclaimed water could only be used for irrigation during the summer 
months.   
 
Distribution will be cost-prohibitive if all parks and public property throughout the City 
of Camas are considered.  Additionally, treating to reuse standards at the existing WWTF 
site and conveying the reuse water to the north end will be cost-prohibitive.  Therefore, in 
the May 2007 Plan, only the properties in the vicinity of the WWTF (i.e., southeast 
Camas) were considered for irrigation with reclaimed water, including some of the City’s 
public parks, municipal property (including City Hall, the Community Center, and the 
Library) and, public schools, and the Camas Cemetery.  In this plan, the possibility of 
irrigating areas in Northwest Camas was considered.  It is understood that the area golf 
courses, Green Mountain and Camas Meadows, have sufficient water rights for their 
needs.  However, spray irrigation could be provided for forested areas of Camp Currie at 
the northwest end of Lacamas Lake.  Camp Currie includes approximately 260 acres of 
predominantly forested park land, owned by a trust as a wildlife and recreation preserve.  
It is projected that spray irrigation could be provided on as much as 25 percent of this 
area (65 acres) without disrupting existing uses.  
 
Table 5-3 lists the estimated potential reclaimed water usage rates for irrigation purposes 
at both the southeast Camas and northwest Camas areas.  The irrigation usage rates are 
based on an irrigation rate of 14 inches/year and an irrigation season of 3 months/year.  
The total potential peak day demand for irrigation for the southeast and northwest areas 
are 0.338 mgd and 0.550 mgd, respectively, applying a peaking factor of two to the 
average seasonal usage.  In addition to the limitation of using reclaimed water for 
irrigation purposes is that irrigation is only necessary approximately 3 months per year.   
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TABLE 5-3 

 
Potential Reclaimed Water Usage Rates(1) 

 

Irrigation/Landscaping Use(1) 
Irrigated Area

(Acres) 

Annual 
Average Usage 

(MG/year) 
Peak Day 

(mgd) 
Southeast Camas 

Public Schools 10 3.8 0.084 
Other Municipal Property 3 1.1 0.025 
Camas Cemetery 12 4.6 0.101 
Public Parks 15 6 0.127 

Total Potential Reclaimed Water Usage – Southeast Camas 0.338 
Northwest Camas (Camp Currie) 

Camp Currie 65 25 0.550 
Total Potential Reclaimed Water Usage – Northwest Camas 0.550 

(1) Irrigation rate based on 14 inches per year over a 3-month irrigation season, and peak day to 
seasonal peaking factor of 2.0. 

 
The irrigation sites and the distribution system from the existing WWTF are identified on 
Figure 5-1.  The advantage of an irrigation system is the presence of several potential 
irrigation sites clustered including the southeast and northwest corridor of the City, near 
the existing treatment facility or proposed WRF site; therefore, distribution costs could 
be reasonable if the existing plant is modified to a water reclamation facility or a new 
facility is constructed.  The disadvantage to irrigation as a reuse application is that 
irrigation is only necessary during summer months; during the remaining months the City 
would not need to reclaim water and would have to use the existing outfall. 
 
MITIGATION WETLANDS BANK 
 
The City of Camas has received funding to establish a mitigation wetlands bank in the 
Lacamas Watershed.  A mitigation wetlands bank typically involves a larger mitigation 
wetlands site, providing more ecological value than several smaller mitigation wetlands.  
Furthermore, the potential for success of a mitigation wetland bank is greater than a 
smaller mitigation wetland.  Mitigation wetland banks require the up-front compensation 
prior to impacting an existing wetland at a site undergoing development.  With proper 
implementation and guidelines, mitigation wetland banks have the potential to increase 
ecological benefits, save money for project applicants, and improve efficiencies in 
application and permitting processes.  Reclaimed water could be used to enhance the 
wetlands mitigation bank. 
 
The mitigation wetlands bank in the Lacamas Watershed project will acquire 63 acres on 
Fifth Plain Creek, a tributary to Lacamas Creek.  The property includes a 26-acre riparian 
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zone as well as connected wetlands and uplands.  The City has received funding to 
restore/enhance 24 acres of the site, and the remaining 39 acres will be utilized for future 
restoration as banking revenues are received. 
 
Hydrogeological studies will be required to determine the suitability of the site for the 
purpose of using reclaimed water.  Furthermore, monitoring wells will be required if the 
site is developed for the use of reclaimed water.  The disadvantage to using reclaimed 
water for the wetlands mitigation bank is that both the hydrogeological studies and the 
monitoring wells will be very costly.  The advantage to using reclaimed water for the 
wetlands mitigation bank is the potential for year-round use. 
 
STREAM FLOW AUGMENTATION 
 
The reclaimed water could be used to augment stream flows in the Dwyer Creek basin.  
The habitat in the Dwyer Creek basin has been compromised due to increased 
development in the drainage basin.  The City could augment stream flows in Dwyer 
Creek to enhance habitat in the drainage basin.  The City would have to work with the 
Washington State Departments of Ecology and Fish and Wildlife to develop a stream 
flow augmentation system at Dwyer Creek using reclaimed water.  Issues associated with 
this alternative that have to be addressed are as follows: 
 

• Establish beneficial use for the additional stream flow.   
 

• Direct discharge of reclaimed water into Dwyer Creek may not be 
allowed.  Based on past experience, this may require the construction of 
an additional structure, a lined pond and a conveyance channel to reaerate, 
cool and polish the reclaimed water prior to its introduction to Dwyer 
Creek.   

 
• Flow of reclaimed water into the creek may be required to be maintained 

at a constant rate 24-hours a day year round.   
 

• The City will have to determine the quantity of water they are willing to 
permanently give up in order to use their reclaimed water for stream flow 
augmentation.  Once the water begins flowing into the creek, any 
interruption of flow could have adverse impacts on the creek’s habitat. 

 
• Hydraulic capacity of the creek channel as well as in-stream flow goals 

must be established by the Department of Fish and Wildlife. 
 

• Water quality impacts to the small stream must be established.  These 
impacts include the effects of parameters such as dissolved oxygen, 
nutrients, toxics and coliform bacteria. 
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• WRF effluent limits for ammonia and other toxic pollutants (metals) may 
be more stringent due to the potential harm to aquatic life in the creek. 

 
EVALUATION OF ALTERNATIVES 
 
The City of Camas has several alternatives available for the production of reclaimed 
water.  The reuse application varies with the treatment alternative based on the proximity 
of the reclaimed water production site.  Alternatives available to the City include: 
 

• Alternative No. 1 – Modify the Existing WWTF for Reclaimed Water 
Production and Application of Reclaimed Water for Irrigation and 
Industrial Process Water. 

 
• Alternative No. 2 – Construct a Satellite Water Reclamation Facility for 

Reclaimed Water Production and Application of Reclaimed Water for 
Irrigation and Industrial Process Water. 

 
• Alternative No. 3 – Construct a Satellite Water Reclamation Facility for a 

Reuse Application of Wetlands Banking Mitigation. 
 

• Alternative No. 4 – Construct a Satellite Water Reclamation Facility for a 
Reuse Application of Stream flow Augmentation. 

 
Alternatives No. 3 and No. 4 are not evaluated at this time since many of the total project 
costs will be very similar to the cost of Alternative No. 2.  The treatment costs will be the 
same and the distribution costs may be similar; however, Alternatives No. 3 and No. 4 
will require hydrogeological studies to determine if either of these sites is adequate for a 
reuse application.  Furthermore, the cost of hydrological studies, permitting, and 
monitoring wells could be cost prohibitive.  Alternatives No. 1 and No. 2 are evaluated in 
greater detail. 

 
ALTERNATIVE NO. 1 – MODIFY THE EXISTING WWTF FOR A REUSE 
APPLICATION OF IRRIGATION AND INDUSTRIAL PROCESS WATER 
 
The City could modify the existing WWTF to provide Class A water reclamation.  The 
Class A reclaimed water treatment process will be designed for a peak hour flow of 
4.73 mgd.  This amount would be sufficient for industrial reuse (the predominant use 
approximately 9 months of the year); during the remaining 3 months, 0.338 mgd of 
irrigation reuse water would be provided, and the industries would use potable water if 
the peak hour supply was insufficient.  The remaining effluent would likely be 
discharged out the outfall.  The advantage to modifying the existing facility is that most 
of the infrastructure exists already at the treatment facility.   
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Additional electrical reliability components would be required for the Class A water 
reclamation facility.  The generator capacity must also be upgraded to meet Reliability 
Class I and additional alarms and telemetry would be required.  However, substantial 
additional equipment reliability components are not required since the City has an 
existing outfall as an alternative disposal method.  The City would be required to provide 
a UV disinfection system designed to produce Class A reclaimed water.  The newest 
edition of the Department of Ecology’s Criteria for Sewage Works Design (Orange 
Book) requires the UV disinfection system for reuse applications to comply with the 2003 
Ultraviolet Disinfection Guidelines for Drinking Water and Reuse (NWRI Guidelines) 
published by the National Water Research Institute (NWRI) in collaboration with the 
American Water Works Association Research Foundation (AWWARF).   
 
Conceptual Design and Cost Estimate 
 
Coagulation and Filtration 
 
The City’s existing Aqua-Aerobics AquaDisk fabric filter has been approved for Title 22 
reuse applications.  This filter utilizes a series of rotating disks, which can be 
continuously backwashed while the filter continues to operate.  Periodically, flow to the 
filter must be stopped to allow for a more intense washing of the fabric as well as to clean 
out solids that deposit in the filter tank.  The existing filters are designed to treat a peak 
hour flow of 6.1 mgd (24 disks with 0.25 mgd approximate capacity per disk).  The 
system would be reconfigured so that an alarm will trigger when the peak hour flow is 
greater than 6.1 mgd, at that point, the flow will be diverted to the outfall.   
 
The current State water reuse standards include a requirement for coagulation and 
flocculation upstream of filtration to destabilize and agglomerate finely divided 
particulate into larger particles to increase the capture rate of suspended solids in the 
filter.  The reuse standards revision process currently underway may remove or relax this 
requirement; however, for the purposes of this cost estimate, it is assumed that the 
requirement remains.  Typically, for such systems, the following equipment is required: 
chemical feed system (for feeding coagulants), flocculation tanks, and mixing system.  
An ongoing concern observed in other reuse systems using cloth media filters is blinding 
of the filters, which can be mitigated somewhat by providing adequate detention time in 
the flocculation tanks.  
 
The chemical feed systems would be paced off the secondary effluent flow meter.  Gentle 
mixing would be provided for flocculation with a velocity gradient in the range of 20/sec 
to 80/sec. Detention times for such flocculation systems are typically in the range of 
15 min. to 20 min.  If a typical detention time of 20 minutes at maximum month flow of 
year 2025 (7.57 mgd) is selected, a flocculation tank volume of 105,000 gallons is 
required.  There are space and hydraulic limitations in accommodating a 
coagulation/filtration at Camas.  For the purposes of this report, it is assumed concrete 
in-ground tanks are provided, along with lift (screw) pumps. 
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UV Disinfection 
 
Following Phase II construction, the City’s low pressure/low intensity UV disinfection 
system will be capable of treating a peak design flow of 10.04 mgd to meets its secondary 
fecal coliform limits.  However, the design flow capacity of the UV system to disinfect to 
reuse standards will be lower, due to the higher dosage requirements for generating 
reclaimed water.  The 2025 peak hour reuse water demand is estimated at 4.73 mgd.  
Presuming the UV dosage in the existing is insufficient to disinfect the 4.73 mgd to reuse 
levels, an inline UV disinfection system could provide the additional UV dose needed to 
meet the requirements for Class A reclaimed water.  The additional UV disinfection 
system would be installed downstream of the existing UV disinfection system.  The 
existing filters have sufficient capacity to treat a Class A reclaimed water peak hour flow 
of 6.1 mgd.  Rather than limit the Class A reclaimed water production peak hour flow 
capacity to 4.73 mgd (the projected peak hour demand), it is only slightly more expensive 
to design the inline UV disinfection system to a peak hour flow of 6.1 mgd.  The 
additional reclaimed water peak hour design flow capacity of 6.1 mgd allows for the 
potential to reuse a greater amount of treated effluent in the future should the beneficial 
reuse alternatives become more cost effective. 
 
Meeting the disinfection requirements in the NWRI guidelines results in additional 
capital and operating cost for the UV system, due to several factors: 
 

• Use of conservative design transmittance; the 10th percentile of 
transmittance measured three times per day for 6 months or 55 percent, 
whichever is higher.  The 10th percentile design transmittance is projected 
to be 65 percent.   

 
• Use of a validated (based on performance testing of seeded pathogens) 

design delivered dosage of 100 mJ/cm2 

 
• Use of conservative lamp fouling and end-of-life factors  

 
• Requirements to continuously monitor flowrate, UV intensity and UV 

transmittance.  Monitoring these three parameters will allow continuous 
monitoring of calculated operational dose, which is also required by the 
Guidelines.  Additionally, turbidity must be monitored continuously. 
    

• Requirements to calibrate UV intensity monitors at least monthly.  UV 
transmittance monitors and turbidity monitors must be calibrated in 
accordance with manufacturer’s recommendations.  Laboratory 
measurements of UV transmittance must be used to verify the accuracy of 
on-line transmittance monitoring equipment on a weekly basis. 
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• Requirements to operate the UV system at the same velocity range and 
flow per lamp as used for performance validation, and with total headloss 
less than or equal to that measured in equipment validation testing. 

 
Alarms and Telemetry 
 
The use of reclaimed water in open access areas demands a higher level of quality control 
than normal WWTF operations.  An alarm system would need to be installed so that if 
the coagulation, filtration, or disinfection systems fail, then reclaimed water production 
will cease, the operator will be notified, and effluent will be directed to the WWTF 
outfall.  The system could utilize new reclaimed water pumps that convey the reclaimed 
water through the new inline UV system to provide the additional necessary dose 
required for reuse.  If a critical condition occurs, the pumps would be turned off, allowing 
all of the flow to discharge to the river. 
 
Storage 
 
Industrial water users require water and produce wastewater at sporadic times of the day, 
irrigation water is often applied to open access areas at night from about 12:00 a.m. to 
4:00 a.m., so that water has time to percolate into the ground before public contact.  
Reclaimed water will be generated in larger amounts during the diurnal peak hours and 
will be generated in smaller amounts throughout the night.  To match reclaimed water 
production and reclaimed water demand, 200,000 gallons of equalizing storage onsite at 
the WWTF is recommended.  In addition, the industrial users of reuse water may also opt 
to provide additional reuse water storage onsite at the industrial facility.  The City would 
also have the option to discharge reclaimed water via the outfall during periods of peak 
reclaimed water production and low reclaimed water demand. 
 
Distribution 
 
A pump station will be required to maintain pressure in the reclaimed water distribution 
system and to convey the reclaimed water to the irrigation sites and the industries that 
will use reclaimed water.  The preliminary cost of the pump station is estimated at 
$110,000.  The distribution system totals 25,540 linear feet and is presented on 
Figure 5-1. 
 
The capital costs to modify the existing facility and construct the irrigation distribution 
system are summarized in Tables 5-4 and 5-5.  The O&M costs for Alternative No. 1 are 
the costs above the O&M costs already incurred by the City for operating the existing 
WWTF are minimal.  An annual O&M cost estimate includes one additional full-time 
employee (FTE) and additional power costs to operate the UV disinfection system and 
the alarm system.   
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TABLE 5-4 
 

Alternative No. 1 – Modify Existing WWTF for Production  
of Reclaimed Water Treatment Costs (2009 Dollars) 

 
Item Quantity Unit Unit Price Total Price
Mobilization/Demobilization 1 LS $437,000 $437,000 
Polymer System 1 LS $385,000 $385,000 
Class A Inline UV Disinfection System 1 LS $330,000 $330,000 
Coagulation/Flocculation Tankage and Piping 1 LS $1,000,000 $1,000,000
200,000 Gallon Storage Tank 200 CY $825 $165,000 
Reuse Pumps 2 EA $66,000 $132,000 
Standby Generator 1 LS $84,000 $84,000 

 
Subtotal ................................................................................................................$2,530,000 
Site Work (5% of subtotal) ..................................................................................$   219,000 
Piping (12% of subtotal) ......................................................................................$   524,000 
Alarms/electrical (20% of subtotal) .....................................................................$   874,000 
Painting (3% of subtotal) .....................................................................................$   131,000 
Misc. metals (2% of subtotal) ..............................................................................$     88,000 
Subtotal ................................................................................................................$4,366,000 
Contingency (25%) ..............................................................................................$1,092,000 
Sales Tax (7.9%) ..................................................................................................$   432,000 
Total Construction Cost ....................................................................................$5,890,000 
Engineering and Administrative Costs (25%) .....................................................$1,473,000 
Total Estimated Project Cost - WRF ...............................................................$7,363,000 
 

TABLE 5-5 
 

Alternative No. 1 – Modify Existing WWTF Reclaimed Water  
Distribution Costs (2009 Dollars) 

 
Item Quantity Unit Unit Price Total Price
Mobilization/Demobilization 1 LS $560,000 $560,000 
Booster Pump Station 1 LS $550,000 $550,000 
Irrigation Supply Piping 51,000 LF $88 $4,488,000

 
Subtotal ................................................................................................................$5,598,000 
Contingency (25%) ..............................................................................................$1,400,000 
Sales Tax (7.9%) ..................................................................................................$   553,000 
Total Construction Cost ....................................................................................$7,551,000 
Engineering and Administrative Costs (25%) .....................................................$1,888,000 
Total Estimated Project Cost ............................................................................$9,439,000 
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ALTERNATIVE NO. 2 – CONSTRUCT A SATELLITE WATER 
RECLAMATION FACILITY FOR A REUSE APPLICATION OF INDUSTRIAL 
PROCESS AND IRRIGATION 
 
For Alternative No. 2, the City would construct a satellite water reclamation facility sited 
at the north end of Lacamas Lake near Camp Currie.  The location is in the vicinity of the 
customers that would use the reclaimed water produced at the facility, although the City 
would be required to negotiate with the County to locate the satellite WRF in the county 
park, and to use some of the park for spray irrigation.  In addition to flows from the 
NUGA, the satellite WRF could treat commercial, industrial, and residential flows and 
loadings from Basin Nos. 11, 12, and 13, and about two-thirds of the total flows and 
loadings from Basin No. 1.  The flows from these basins would be rerouted to the 
satellite WRF and no longer be treated at the existing WWTF site.  The satellite water 
reclamation facility would serve as a scalping plant.  Only the liquid stream would be 
treated at the satellite WRF, while solids would be pumped and conveyed through city 
sewers and treated at the existing treatment facility.  (Some minor modifications would 
be needed to the STEP line to accommodate the conveyance of solids.)  The existing 
WWTF would continue to treat the flows from the remaining basins.  The existing outfall 
would continue to discharge the flows treated at the existing WWTF; furthermore, the 
existing outfall could serve as a backup to the WRF if needed.  If sufficient demand for 
reclaimed water were available, the water reclamation facility could be sized for the 2025 
peak hour flow of the NUGA, Basin Nos. 11, 12, and 13 (including Grass Valley), and 
about two-thirds of the flow from Basin No. 1.  The total peak projected peak hour year 
2025 flow for these areas is estimated to be 8.75 mgd.  However, there is insufficient 
demand for reclaimed water to construct a WRF of this capacity.  Thus, the WRF would 
be designed for 4.73 mgd peak hour flow.  The maximum month design flow for the 
satellite WRF would be 2.1 mgd. 
 
Conceptual Design and Cost Estimate 
 
The reclaimed water system would require tertiary treatment, storage, and distribution.  
This section will briefly describe each component of the process and provide a cost 
estimate, based on costs for other water reclamation facilities in the State, including those 
at Sequim, Ephrata and Royal City.   
 
The preferred alternative for construction of the satellite water reclamation facility is a 
membrane bioreactor (MBR) activated sludge process.  The MBR process produces a 
very high quality effluent in a small footprint.  In an MBR, secondary effluent is 
separated from the activated sludge solids by filtration through membranes submerged in 
the aeration basin, instead of separated by gravity in secondary clarifiers.  The membrane 
filters produce a higher quality than typical tertiary filters, such as sand or cloth disc 
filters.  Therefore, secondary clarifiers and tertiary filters are not required for MBR 
systems, and the facility footprint is smaller than for a reclaimed water facility using 
conventional activated sludge.  Waste activated sludge is removed directly from the 
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aeration basin, and would be pumped to the existing treatment facility for further 
treatment. 
 
Influent Pump Station 
 
The Lacamas Shores Lift Station would be modified to serve as an influent pump station 
to the satellite WRF.  Construction of a main sewer trunk to the satellite WRF will be 
required to convey influent from the influent pump station.   
 
Headworks 
 
The headworks would consist of an influent flow meter, sampler, mechanical fine 
screens, and a grit removal system.  MBR processes require at least 3-mm fine screening 
to protect the membrane cassettes.  Two mechanical fine screens (band screen or rotary 
drum) will be placed in two parallel channels, each sized for the maximum hydraulic 
flow of 4.73 mgd (one duty, one standby).  A bypass bar screen will not be provided 
because its operation, even temporarily, could allow material into the MBR basin that 
may damage the membrane cassettes.  The grit removal system would consist of an 
aerated grit chamber, a grit slurry pump, grit hydrocyclone, and classifier.  Grit would be 
collected in a dumpster, while degritted slurry is returned to the grit chamber. 
 
Membrane Bioreactor 
 
In this particular process, solids in the aeration basin would be separated from the liquid 
by an in-basin membrane unit.  The membrane microfilter system evaluated in this 
section is produced by Kubota, and marketed in the US by Enviroquip, Inc.  Other 
membrane systems are available that may be used for the satellite WRF.  In the Kubota 
system, membrane cassettes containing large numbers of flat-plate membranes (with 
nominal 0.4 μm pores) are placed directly into the aeration basin to provide clarification 
and filtration.  Air is added through coarse-bubble diffusers mounted directly below the 
membrane cassettes to scour the membrane surfaces.  The flow of air upward along the 
membranes promotes flow of mixed liquor upward across the membrane surfaces.  
Permeate (membrane effluent) passes through the membrane walls into the interior of the 
flat-plate membrane in a cross-flow pattern, with the driving force provided by either the 
elevation difference between the aeration basin water depth and the elevation of the 
downstream processes, or by permeate suction pumps.    
 
In-place cleaning of the membranes with chlorine solution should be performed every 
6 months, by injecting a chemical cleaning solution into the permeate lines and allowing 
the solution to soak in the interior of the membrane.  Chemical solution tanks and feed 
pumps are provided.  In addition, the manufacturer suggests periodically relaxing the 
membranes, by closing the permeate valves while continuing to scour the membranes 
with air, for 1 minute per 10 minutes of operation. 
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Operation of the aeration basin is not controlled by the gravity settling characteristics of 
the mixed liquor (as measured by the SVI).  Therefore, the mixed liquor concentration 
can be maintained at three to four times the typical concentrations used in activated 
sludge processes.  For this MBR, it is recommended to operate at a mixed liquor 
suspended solids (MLSS) concentration of 10,000 mg/L.  Due to the high MLSS 
concentration, longer solids retention times (SRT) can be maintained in a tank with a 
short hydraulic retention time (HRT).  The SRT is controlled by the rate that excess 
sludge is removed from the reactor.  To remove excess sludge, the basins are equipped 
with waste activated sludge (WAS) pumps that transfer the sludge to the aerobic 
digestion system.  Reducing the WAS removal rate will lengthen the SRT and increase 
the MLSS concentration.  Membrane bioreactors have operated at concentrations up to 
20,000 mg/L, without a negative long-term effect on membrane life. 
 
Internal recycle pumps would transfer mixed liquor from the MBR tanks to the anoxic 
tanks and aeration basins, to transfer solids away from the membranes and to remove 
nitrogen from the wastewater through denitrification.  Coarse bubble aeration diffusers 
would provide process air in the pre-aeration tanks.  The MBR tanks are aerated by 
diffusers mounted to the bottom of the membrane cassettes.  Two MBR tanks would be 
provided in parallel, allowing one tank to be taken off-line for maintenance or repair 
independently.  In addition, redundant membrane cassettes would be provided in each 
tank to allow a cassette to be taken offline while providing treatment of the design flow.   
 
Membrane permeate would flow by gravity or through permeate pumps to the UV 
disinfection facility.  Permeate lines are equipped with pressure gauges and effluent 
magnetic flow meters. 
 
Kubota membranes have a standard warranty of 5 years; replacement is recommended 
after 8 to 10 years.  Extended warrantees are available, in which, for a fixed annual fee, 
the manufacturer will replace membranes as needed to maintain the design flux rate and 
performance.  
 
The membrane bioreactor would be sized for a maximum month design flow of 2.1 mgd. 
 
Coagulation and Filtration 
 
The Class A reclaimed water standards require continuous oxidation, coagulation, 
filtration and disinfection of the wastewater.  The MBR process will not produce higher 
quality effluent (in terms of BOD, TSS and turbidity) with the addition of coagulation or 
flocculation processes.  Without coagulation, MBRs produce reclaimed water with higher 
quality than reclaimed water from conventional tertiary processes.  The Washington State 
Departments of Ecology and Health have indicated that they would accept the MBR 
process without coagulation in a water reclamation application on a case-by-case basis.  
Therefore, coagulation facilities are not included in this evaluation. 
 
Filtration is provided by the membrane microfilters in the MBR process.  
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UV Disinfection 
 
Numerous UV disinfection systems that meet the Class A disinfection criteria have been 
installed in Washington State.  Pilot testing has demonstrated that microfiltration 
membranes are capable of physically removing most bacteria, generally meeting the 
Class A disinfection standard (2.2 total coliform/100 mL) prior to disinfection.  Pilot 
testing has demonstrated that virus removal is highly variable, and has been measured at 
less than 1-log (90 percent) removal in some pilot tests (City of San Diego, Point Loma 
Wastewater Treatment Plant).  This is because viruses are generally smaller than the pore 
size of the microfilter. 
 
The Washington State Department of Ecology’s Criteria for Sewage Works Design has 
indicated that the future requirements of the UV disinfection must follow the NWRI 
guidelines.  The implications of the NWRI guidelines on the design of the UV 
disinfection system are highlighted earlier in this chapter.  However, MBR effluent 
requires a validated (based on performance testing of seeded pathogens) design delivered 
dosage of 80 mJ/cm2.  The UV disinfection system will be designed to disinfect the peak 
hour design flow of 4.73 with one bank out of service.   
 
Alarms and Telemetry 
 
An alarm system will be installed to notify staff if MBR or disinfection systems fail, or if 
the reclaimed water quality falls below an acceptable level.  At this point, the reclaimed 
water production will cease and effluent will be pumped to the existing WWTF for 
further treatment and ultimately will be discharged via the City’s existing outfall.  
 
Storage 
 
Industrial water users require water and produce wastewater at sporadic times of the day, 
Irrigation water is often applied to open access areas at night from about 12:00 a.m. to 
4:00 a.m., so that water has time to percolate into the ground before public contact.  
Reclaimed water will be generated in larger amounts during the diurnal peak hours and 
will be generated in smaller amounts throughout the night.  To match reclaimed water 
production and reclaimed water demand, 200,000 gallons of equalizing storage onsite at 
the WWTF is recommended.  In addition, the industrial users of reuse water may also opt 
to provide additional reuse water storage onsite at the industrial facility.  The City would 
also have the option to discharge reclaimed water via the outfall during periods of peak 
reclaimed water production and low reclaimed water demand. 
 
Solids Handling 
 
Mixed liquor must be wasted from the aeration basin to maintain a constant MLSS 
concentration and sludge age in the activated sludge system.  The waste activated sludge 
(WAS) would be pumped to a city sewer for conveyance to the existing WWTF.   
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Distribution 
 
A pump station would be required to maintain a pressure in the reclaimed water 
distribution system and to convey reclaimed water to the industrial corridor.   
 
The capital costs to construct a satellite WRF and for the distribution system are 
summarized in Tables 5-6 and 5-7.  The O&M costs for Alternative No. 2 are estimated 
based on experience from other existing water reclamation facilities throughout the State.  
It is estimated that the satellite WRF and distribution system will add 1 FTE to the City’s 
labor requirement.  Annual equipment maintenance costs are estimated as three percent 
of the initial equipment capital cost.  In addition, UV lamps will need to be replaced, with 
an average replacement rate of 40 percent per year ($12,000) and the annual UV power 
requirements are estimated at $8,000.  The membrane cartridges must be periodically 
replaced, with an average life of 8 to 10 years.  The cost of an extended warranty, which 
includes replacement of membranes as needed, was quoted at $25,000 per year.  The 
membranes would also require sodium hypochlorite, and possibly oxalic acid, as cleaning 
chemicals.  The total annual O&M cost for Alternative No. 2 is estimated at $200,000. 
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TABLE 5-6 
 

Alternative No. 2 – Construct a Satellite Water Reclamation Facility 
 for Production of Reclaimed Water Treatment Costs (2009 Dollars) 

 
Item Quantity Unit Unit Price Total Price 
Mobilization/Demobilization 1 LS $295,000 $295,000 
Influent Pump Station and Distribution 
System 1 LS $880,000 $880,000 
Headworks (incl. fine screens, grit 
removal) 1 LS $488,000 $488,000 
MBR concrete tanks 1 LS $669,000 $669,000 
MBR equipment 1 LS $5,720,000 $5,720,000 
WAS Pump Station and Piping to Sewer 1 LS $330,000 $330,000 
Class “A” UV Disinfection System 1 LS $386,000 $386,000 
UV Disinfection System Channel 20 CY $1,000 $20,000 
Effluent flow meter and sampler 1 LS $33,000 $33,000 
Belt Filter Press 1 LS $385,000 $385,000 
Biosolids Hauling Truck 1 LS $138,000 $138,000 
200,000 Gallon Storage Tank 200 CY $1,000 $200,000 
Standby Generator 1 LS $110,000 $110,000 

 
Subtotal ..............................................................................................................$  9,654,000 
Site Work (5% of subtotal) ................................................................................$     483,000 
Piping (12% of subtotal) ....................................................................................$  1,159,000 
Alarms/electrical (20% of subtotal) ...................................................................$  1,931,000 
Painting (3% of subtotal) ...................................................................................$     290,000 
Misc. metals (2% of subtotal) ............................................................................$     194,000 
Subtotal ..............................................................................................................$13,711,000 
Contingency (25%) ............................................................................................$  3,428,000 
Sales Tax (7.9%) ................................................................................................$  1,354,000 
Total Construction Cost ..................................................................................$18,493,000 
Engineering and Administrative Costs (25%) ...................................................$  4,624,000 
Total Estimated Project Cost ..........................................................................$23,117,000 
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TABLE 5-7 
 

Alternative No. 2 – Construct a Satellite Water Reclamation Facility 
 for Production of Reclaimed Water Distribution Costs (2009 Dollars) 

 
Item Quantity Unit Unit Price Total Price 
Mobilization/Demobilization 1 LS $235,000 $235,000 
Supply Pump Station 1 LS $120,000 $120,000 
Subtotal    $355,000 
Site Work (5% of subtotal)    $18,000 
Piping (15% of subtotal)    $54,000 
Alarms/electrical (15% of subtotal)    $54,000 
Painting (3% of subtotal)    $11,000 
Misc. metals (2% of subtotal)    $8,000 
Irrigation Supply Piping 21000 LF $90 $1,890,000 

 
Subtotal ................................................................................................................$2,390,000 
Contingency (25%) ..............................................................................................$   598,000 
Sales Tax (7.9%) ..................................................................................................$   237,000 
Total Construction Cost ....................................................................................$3,225,000 
Engineering and Administrative Costs (25%) .....................................................$   807,000 
Total Estimated Project Cost ............................................................................$4,032,000 
 
FEASIBILITY OF REUSE 
 
BENEFITS OF REUSE 
 
The City and the surrounding community can benefit indirectly from the use of reclaimed 
water.  The reuse application to augment streamflows in Dwyer Creek and for wetlands 
mitigation banking both will have potential environmental and social benefits to the City 
of Camas that are difficult to evaluate.  For example, creating wetlands and enhancing 
Dwyer Creek can provide additional outdoor recreational uses for the community.  The 
application to use reclaimed water for irrigation of parks and playfields can add value to 
the community as a whole, potentially increasing property values.  In addition, reusing 
water for irrigation and industrial uses rather than using potable water supports a cultural 
value of conserving the quality and quantity of the City’s water resources. 
 
Industrial water customers can benefit from the production of reuse water by having a 
flexible and reliable alternative water source.  Initially, industrial use of reclaimed water 
would likely require the industry to invest additional time and costs to adapt the existing 
system to the use of reclaimed water.  However, the additional cost could potentially be 
minimal to retrofit the existing system since many of the industries currently have 
additional water treatment components that are applied to the potable water that they are 
currently purchasing.   
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ECONOMIC FEASIBILITY 
 
Production of reclaimed water is considered economically feasible if the cost of 
producing reclaimed water is less than or equal to the cost of purchasing water or 
developing additional water rights.  The 20-year present worth for Reuse Alternative 
No. 1 and Alternative No. 2 is presented in Table 5-7.  The cost for Alternative No. 1, to 
modify the existing WWTF, is much less than the cost for Alternative No. 2, to construct 
a satellite WRF.  However, at this time, production of reclaimed water is not 
economically feasible since adequate water rights are available at a relatively low cost.  
As mentioned above, the City has recently obtained substantial additional water rights, 
and if necessary, the City may be able to acquire additional water rights through a 
transfer.  The cost to develop and acquire the additional water rights will not exceed a 
conservative estimate of $5 million.  The cost to produce reclaimed water is significantly 
more expensive than the cost to develop and acquire additional water rights.   
 
There would be some reduction in conveyance costs associated with the NUGA with the 
north end WRF.  This reduction is not included in Table 5-8, but is estimated to be 
approximately 25 to 35 percent ($5 to $7 million) of the approximately $20 million in 
conveyance infrastructure (pump stations and trunk lines).  However, there is insufficient 
demand to accommodate all of the 2025 peak hour flow of the NUGA, Basins No. 11, 12, 
and 13 (including Grass Valley), and about two-thirds of the flow from Basin No. 1.  
Without adequate demand or water quality drivers for reuse, given the higher cost of 
reuse relative to secondary treatment at the existing plant, it is recommended that water 
reuse not be implemented.  The alternatives for reuse may be reevaluated in the future as 
treatment costs become more competitive. 
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TABLE 5-8 
 

Comparison of Reuse Alternatives(1) 

(2009 Dollars) 
 

 

Alternative No. 1 
Modify Existing 

WWTF 

Alternative No. 2  
Construct a Satellite

WRF 
Peak Hour Reuse Water Production 6.1 mgd 4.73 mgd 
Capital Cost – Treatment $7,363,000 $23,117,000 
Capital Cost – Distribution $9,439,000 $4,032,000 
Capital Cost – TOTAL $16,802,000 $27,149,000 
Annual O&M Cost  $108,000 $240,000 
20-year Present Worth $19,704,000 $33,598,000 

(1) Inflation assumed at 3 percent. 
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CHAPTER 6 
 

FINANCIAL ANALYSIS 
 
This chapter addresses the financial impacts of the proposed improvements to the 
collection and treatment system to support the North Urban Growth Area (NUGA) 
expansion as well as additional development in the Grass Valley area identified since 
December 2007. 
 
The 2007 General Sewer/Wastewater Facility Plan addressed the financial impacts of the 
proposed improvements to the City’s wastewater collection and treatment system.  The 
City commissioned a Utilities Rate Study by FCS Group resulting in a final report issued 
in January 2010.  The FCS Group study incorporated the NUGA expansion Capital 
Improvement Program (CIP) from this General Sewer Plan amendment into its analysis.  
A copy of the FCS Group Sewer Utility Rate Study is located in Appendix F. 
 
The FCS Group study assumed the following for the NUGA expansion: 
 

• Collection system costs are spread out over a 10-year period (2014-2023), 
with 10 percent of the improvements constructed each year. 

• The City funds one third of the collection system improvements, 
developers will fund two thirds. 

• Treatment plant expansion needed to support the NUGA will not be made 
until 2021. 

 
The FCS Group financial analysis also incorporated into their analysis the debt service 
for a $10 million Public Works Trust Fund (PWTF) loan that was acquired for the 
Phase 2 upgrades to the wastewater treatment facility now under construction.  The City 
also received a $1 million PWTF loan for the Phase 2 design. 
 
The FCS Group analysis assumes that a limited amount of revenue from system 
development charges (4 percent annually) will be used to fund the collection and 
treatment system capital improvements, while the majority of the improvements will be 
funded by the PWTF loan (41 percent) and revenue bonds (53 percent), with the 
remaining amount coming from existing fund balances (2 percent).   
 
An 82 percent rate increase is needed to fund the total operating and capital needs of the 
sewer system through 2013.  A phased rate transition strategy is proposed over the time 
period: 34 percent in 2009, 10.6 percent in both 2010 and 2011, 8 percent in 2012 and 
3 percent in 2013.  Monthly residential rates that incorporate the FCSG recommended 
rate increases are as follows: 
 

2008 - $24.05 
2009 - $32.23 
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2010 - $35.64 
2011 - $39.42 
2012 - $42.57 
2013 - $43.85 

 
The City intends to use a combination of rate increases, public financing, revenue bonds 
and developer funding for the sewer collection system improvements for the NUGA 
expansion.  Because a significant amount of developer funding is required for these 
improvements, the City is considering the use of system development charge (SDC) 
credits when appropriate. 
 
The FCSG analysis included system development charge recommendations for the 
NUGA that are higher than the non-NUGA.  On an equivalent residential unit (ERU) 
basis, the non-NUGA SDC recommended by FCSG for an ERU is $3,334 and the NUGA 
SDC is $5,593.   
 
The City is also considering the use of area-specific SDCs within the NUGA that would 
allow costs for capital improvements that only benefit a given area to be borne by the 
developers that build in that area.  The development of area-specific SDCs will be 
contingent on the level and timing of development that occurs in a given area.   
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ENVIRONMENTAL CHECKLIST 
 
Purpose of checklist: 
 
 The State Environmental Policy Act (SEPA), chapter 43.21C RCW, requires all governmental agencies to consider the 

environmental impacts of a proposal before making decisions.  An environmental impact statement (EIS) must be prepared for all 

proposals with probable significant adverse impacts on the quality of the environment.  The purpose of this checklist is to provide 

information to help you and the agency identify impacts from your proposal (and to reduce or avoid impacts from the proposal, if 

it can be done) and to help the agency decide whether an EIS is required. 
 
Instructions for applicants: 
 
 This environmental checklist asks you to describe some basic information about your proposal.  Governmental agencies 

use this checklist to determine whether the environmental impacts of your proposal are significant, requiring preparation of an 

EIS.  Answer the questions briefly, with the most precise information known, or give the best description you can. 

 You must answer each question accurately and carefully, to the best of your knowledge.  In most cases, you should be 

able to answer the questions from your own observations or project plans without the need to hire experts.  If you really do not 

know the answer, or if a question does not apply to your proposal, write "do not know" or "does not apply."  Complete answers to 

the questions now may avoid unnecessary delays later. 

 Some questions ask about governmental regulations, such as zoning, shoreline, and landmark designations.  Answer 

these questions if you can.  If you have problems, the governmental agencies can assist you. 

 The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of time or on 

different parcels of land.  Attach any additional information that will help describe your proposal or its environmental effects.  

The agency to which you submit this checklist may ask you to explain your answers or provide additional information reasonably 

related to determining if there may be significant adverse impact. 
 
Use of checklist for nonproject proposals: 
 
 Complete this checklist for nonproject proposals, even though questions may be answered "does not apply."  IN 

ADDITION, complete the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D). 

 For nonproject actions, the references in the checklist to the words "project," "applicant," and "property or site" should 

be read as "proposal," "proposer," and "affected geographic area," respectively. 
 
A.  BACKGROUND 
 
1.  Name of proposed project, if applicable: 

City of Camas General Sewer Plan Amendment (March 2010).  

 

2.  Name of applicant: City of Camas 
3.  Address and phone number of applicant and contact person: 

James E. Carothers, P.E. 

616 NE Fourth Avenue 

Camas, Washington  98607 

360 817-1561 ext. 4230 

jcarothers@ci.camas.wa.us  

4.  Date checklist prepared:  April 2010 

5.  Agency requesting checklist: Washington Department of Ecology & City of Camas 
6.  Proposed timing or schedule (including phasing, if applicable): 

The General Sewer Plan Amendment was completed in April 2010. This document identifies 

potential improvements to the City Sewer System that will be completed in the year 2011 and 

beyond. 

mailto:lhalverson@ci.camas.wa.us
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7.  Do you have any plans for future additions, expansion, or further activity related to or connected with this proposal?  If yes, 

explain. 

The amendment to the City of Camas General Sewer & Wastewater Facilities Plan Amendment was 

prepared to address revisions to the City’s north urban growth area (UGA) boundary as well as a 

new commercial development in the Grass Valley portion of the City’s service area not identified in 

the City’s existing General Sewer and Wastewater Facility Plan (May 2007/revised November 2009). 

These revisions will impact the sewer collection system, treatment facilities and potential strategies 

for wastewater reuse. 

8.  List any environmental information you know about that has been prepared, or will be prepared, directly related to this 

proposal. 

 A State Environmental Policy Act Determination of Non-Significance will be issued for this 

plan by the City of Camas. 

 State Environmental Review Process/National Environmental Policy Act (SERP/NEPA) 

Environmental Assessment will be required if loans from the State Revolving Fund Program 

are utilized in the future for potential sewer system improvements identified in this Plan, but 

not for this General Sewer Plan Amendment.  

 

 
9.  Do you know whether applications are pending for governmental approvals of other proposals directly affecting the property 

covered by your proposal?  If yes, explain. 

No other permit applications are likely to be required for adoption of the Facilities Plan 

Amendment.  

 
10.  List any government approvals or permits that will be needed for your proposal, if known. 

Department of Ecology approval will be required for the General Sewer Plan Amendment and 

the City of Camas will issue a SEPA Determination of Non-Significance. 

 
11.  Give brief, complete description of your proposal, including the proposed uses and the size of the project and site.  There are 

several questions later in this checklist that ask you to describe certain aspects of your proposal.  You do not need to repeat those 

answers on this page.  (Lead agencies may modify this form to include additional specific information on project description.) 

 

The North UGA expansion of residential development (1,700 acres) with more than 640 acres set 

aside for commercial and light industry/business park. Subtracting wetlands, parks streets and steep 

slopes, there would be 1,129 developable acres out of the total of 2,349 acres in the North UGA 

expansion, 652 acres for residential development, 66 acres for commercial and 340 acres for light 

industry/business park. 

 

12. Location of the proposal.  Give sufficient information for a person to understand the precise location of your proposed 

project, including a street address, if any, and section, township, and range, if known.  If a proposal would occur over a 

range of area, provide the range or boundaries of the site(s).  Provide a legal description, site plan, vicinity map, and 

topographic map, if reasonably available.  While you should submit any plans required by the agency, you are not required 

to duplicate maps or detailed plans submitted with any permit applications related to this checklist. 

 

 The North UGA expansion extends north and east of Lacamas Lake. 
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 The proposed development in West Grass Valley is at the end of NW 38
th

 Ave at the City 

of Camas/City of Vancouver border. 
 
B.  ENVIRONMENTAL ELEMENTS 
 
1.  Earth 
 
a.  General description of the site (circle one):  Flat, rolling, hilly, steep slopes, mountainous, 

other . . . . . . 

 
 
b.  What is the steepest slope on the site (approximate percent slope)?  

 Steep slopes are present in the North UGA. 

 
c.  What general types of soils are found on the site (for example, clay, sand, gravel, peat,  

muck)?  If you know the classification of agricultural soils, specify them and note any prime 

farmland. 

According to the Soil Survey of Clark County, Washington (USDA SCS, November 1972), soils in the 

NORTH UGA north and east of Lacamas Lake are Cinebar-Yacolt association: Deep, dominantly 

gently sloping to very steep, medium-textured soils of the mountains and valleys.  Soils in the West 

Grass Valley area are Hillsboro-Dollar-Cove association: Deep, dominantly nearly level to sloping, 

well drained to very poorly drained, medium-textured soils of the terraces. 

 

d.  Are there surface indications or history of unstable soils in the immediate vicinity?  If so,  

describe. 

It is likely that there may be unstable soils in steep portions of the North UGA. 

 

e.  Describe the purpose, type, and approximate quantities of any filling or grading proposed. 

Indicate source of fill. 

None associated with this General Sewer Plan Amendment. Filling and grading quantities for 

associated construction projects will be addressed in future SEPA Checklists. 

 

f.  Could erosion occur as a result of clearing, construction, or use?  If so, generally describe. 

No erosion would occur associated with the General Sewer Plan Amendment. Potential erosion 

issues associated with associated construction projects in the North UGA and West Grass Valley will 

be addressed in future SEPA Checklists. 

 

g. About what percent of the site will be covered with impervious surfaces after project  

construction (for example, asphalt or buildings)? 

None associated with this General Sewer Plan Amendment: impervious surfaces associated with 

development of the North UGA will be addressed in future SEPA Checklists and other 

environmental documentation. 

 

h.  Proposed measures to reduce or control erosion, or other impacts to the earth, if any: 

None required for the General Sewer Plan Amendment. Construction BMPs for control of 

sedimentation and erosion will be implemented during construction of projects associated with the 

North UGA expansion and West Grass Valley development. 
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a. Air 
 
a.  What types of emissions to the air would result from the proposal (i.e., dust, automobile, 

odors, industrial wood smoke) during construction and when the project is completed?  If  

any, generally describe and give approximate quantities if known. 

There would be no air emissions associated with the General Sewer Plan Amendment. Air emissions 

associated with future construction projects in the North UGA and West Grass Valley will be 

addressed in future SEPA Checklists. 

 

b.  Are there any off-site sources of emissions or odor that may affect your proposal?  If so,  

generally describe. 

None known. 

 

c.  Proposed measures to reduce or control emissions or other impacts to air, if any: 

 None required for the General Sewer Plan Amendment. 
  

3.  Water 
 
a.  Surface: 
 

1) Is there any surface water body on or in the immediate vicinity of the site (including 

year-round and seasonal streams, saltwater, lakes, ponds, wetlands)?  If yes, describe type 

and provide names.  If appropriate, state what stream or river it flows into. 

The City of Camas North UGA is located to the north and east of Lacamas Lake. The lake is 

drained by Lacamas Creek.  Fisher Creek is located on the boundary between Vancouver 

and the Camas city limits near West Grass Valley. 

 

2) Will the project require any work over, in, or adjacent to (within 200 feet) the described 

waters?  If yes, please describe and attach available plans. 

No, the General Sewer Plan Amendment will not require work within 200 feet of Lacamas 

Lake.  Future development in the North UGA will likely include work within 200 feet of 

Lacamas Lake. 

 
3) Estimate the amount of fill and dredge material that would be placed in or removed 

from surface water or wetlands and indicate the area of the site that would be affected.  

Indicate the source of fill material. 

No fill or dredge material will be placed in surface waters or wetlands associated with the 

General Sewer Plan Amendment.  Wetland impacts associated with future development in 

the North UGA and West Grass Valley will be addressed in separate SEPA documents. 

 

4) Will the proposal require surface water withdrawals or diversions?  Give general  

description, purpose, and approximate quantities if known. 

The General Sewer Plan Amendment will not require surface water withdrawals or 

diversions. Surface water impacts associated with future projects in the North UGA will be 

addressed in separate SEPA documents. 

 

5) Does the proposal lie within a 100-year floodplain?  If so, note location on the site plan. 
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According to Flood Insurance Rate Map (FIRM) Panel Number 530024 0425B portions of the 

North UGA in the vicinity of Lacamas Lake and Lacamas Creek are within the 100-year 

floodplain. 

 

6) Does the proposal involve any discharges of waste materials to surface waters?  If so,  

describe the type of waste and anticipated volume of discharge. 

No. The General Sewer Plan Amendment addresses future wastewater collection and 

conveyance issues in the North UGA and West Grass Valley. 

 

b.  Ground: 
 

1)  Will ground water be withdrawn, or will water be discharged to ground water?  Give 

 general description, purpose, and approximate quantities if known. 

The General Sewer Plan Amendment will not impact groundwater. Implementation of 

some of the recommendations in the Amendment will likely improve/preserve 

groundwater quality in the area by eliminating septic systems. 

 

2) Describe waste material that will be discharged into the ground from septic tanks or  

other sources, if any (for example:  Domestic sewage; industrial, containing the 

following chemicals. . . ; agricultural; etc.).  Describe the general size of the system, the 

number of such systems, the number of houses to be served (if applicable), or the number of animals or humans 

the system(s) are expected to serve. 

None associated with the General Sewer Plan Amendment. 

 
c.  Water runoff (including stormwater): 
 

1)  Describe the source of runoff (including storm water) and method of collection 

and disposal, if any (include quantities, if known).  Where will this water flow?   

Will this water flow into other waters?  If so, describe. 

No modifications to surface water flow will occur associated with the General Sewer 

Plan Amendment.  

 

2) Could waste materials enter ground or surface waters?  If so, generally describe. 

The General Sewer Plan Amendment will not directly impacts waste materials entering 

ground or surface water. Implementation of the recommendations of the Plan Amendment 

will likely reduce flows of wastewater from septic systems into groundwater in the North 

UGA. 

 
d.  Proposed measures to reduce or control surface, ground, and runoff water impacts, if any: 

None required for the General Sewer Plan Amendment. Construction Best Management 

Practices (BMPs) for the control of sedimentation and erosion will be required for 

development within the North UGA and West Grass Valley. 

 
4.  Plants 
 
a.  Check or circle types of vegetation found on the site: 

    _X        deciduous tree:  alder, maple, aspen, cottonwood, Oregon ash other 

___X____evergreen tree:  fir, cedar, pine, other 

    _X        shrubs 
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   __X       grass 

___X___ pasture 

___X__  crop or grain 

___X__  wet soil plants:  cattail, buttercup, bullrush, skunk cabbage, other 

  water plants:  water lily, eelgrass, milfoil, other 

  other types of vegetation 
 
b.  What kind and amount of vegetation will be removed or altered? 

No vegetation will be removed associated with the General Sewer Plan Amendment. 

 

c.  List threatened or endangered species known to be on or near the site. 

Bradshaw’s lomatium, Lomatium bradshawii, was listed as Endangered on September 30, 1988. It 

is thought to be endemic to the area around (within ten miles of) Salem, Oregon. According to Ron 

Klump of the US Army Corps of Engineers, it was recently discovered along Lacamas Creek near 

Camas, Washington. 

 

d.  Proposed landscaping, use of native plants, or other measures to preserve or enhance 

 vegetation on the site, if any: 

None associated with this General Sewer Plan Amendment. 

 

5.  Animals 
 
a.  Circle any birds and animals which have been observed on or near the site or are known to be on or near the site: 
 
 birds:  hawk, heron, eagle, songbirds, other:         

 mammals:  deer, bear, elk, beaver, other:         

 fish:  bass, salmon, trout, herring, shellfish, other:        

 

b. List any threatened or endangered species known to be on or near the site. 

Lower Columbia River Chinook salmon and Columbia River chum salmon (threatened) are 

present in the Washougal River. Lower Columbia River chinook, Lower Columbia River 

steelhead, Lower Columbia River coho and Columbia River chum, which are all listed as 

“threatened” pass the Camas WWTF outfall during their annual migrations. These fish spawn 

from mid summer through the winter, with a minimum number of smolts present during the 

month of August. The Washington Department of Fish & Wildlife Priority Habitat & Species 

Maps and Report indicated that purple martins nest in the vicinity of Camas.  

 
c.  Is the site part of a migration route?  If so, explain. 

Camas lies along the Pacific Flyway for migratory waterfowl.  Approximately 14 Evolutionarily 

Significant Units and Distinct Population Segments of Columbia River salmon, trout and two species 

of sturgeon migrate up and down the Columbia River past the Camas WWTF. 

 

d.  Proposed measures to preserve or enhance wildlife, if any: 

Implementation of the General Sewer Plan Amendment to address provisions for adequate 

wastewater treatment, conveyance and disposal for the North UGA and West Grass Valley will 

improve and preserve water quality for migratory salmonids and other fish and wildlife in and 

around Lacamas Lake and the Columbia River as the human population in Camas and the North 

UGA grows. 
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6.  Energy and natural resources 
 
a.  What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet 

the completed project's energy needs?  Describe whether it will be used for heating,  

manufacturing, etc. 

The General Sewer Plan Amendment will require no significant use of energy.  

 

b.  Would your project affect the potential use of solar energy by adjacent properties?  

If so, generally describe. 

 

No. 

 

c.  What kinds of energy conservation features are included in the plans of this proposal? 

 List other proposed measures to reduce or control energy impacts, if any: 

None required for the General Sewer Plan Amendment. 

 

7.  Environmental health 
 
a.  Are there any environmental health hazards, including exposure to toxic chemicals, risk 

of fire and explosion, spill, or hazardous waste that could occur as a result of this proposal?  

If so, describe. 

There are no environmental health hazards associated with adopting the General Sewer Plan 

Amendment. 

  

1) Describe special emergency services that might be required. 

None required for the General Sewer Plan Amendment. 

 

2) Proposed measures to reduce or control environmental health hazards, if any: 

None required for the General Sewer Plan Amendment. 

 

b.  Noise 
 

1) What types of noise exist in the area which may affect your project (for example: 

traffic, equipment, operation, other)? 

No existing noises will affect the General Sewer Plan Amendment. 

 

2) What types and levels of noise would be created by or associated with the project on a  

short-term or a long-term basis (for example:  traffic, construction, operation, other)? Indicate what hours noise 

would come from the site. 

No noise would be generated associated with adoption of the General Sewer Plan Amendment. 

 

3) Proposed measures to reduce or control noise impacts, if any: 

None required. 

 

8.  Land and shoreline use 
 

a.  What is the current use of the site and adjacent properties? 
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Land use in the recently designated North UGA is currently relatively sparse residential, light 

commercial and recreational centered around, east and north of Lacamas Lake.  The West 

Grass Valley area consists mostly of open fields and sparse residential development. 

 
b.  Has the site been used for agriculture?  If so, describe. 

 

Open grass fields in West Grass Valley are harvested for livestock feed. 

 

c.  Describe any structures on the site. 

There are several thousand structures in the city, including more than 6,400 dwelling units.  

 

d.  Will any structures be demolished?  If so, what? 

Adoption of the General Sewer Plan Amendment will not result in demolition of structures. 

 
e.  What is the current zoning classification of the site? 

Zoning in the North UGA currently includes Park Land, School Properties and unzoned rural lands. 

The West Grass Valley area is designated Commercial and Residential. 

 
f.  What is the current comprehensive plan designation of the site? 

The comprehensive plan designations or the North UGA area include single family, commercial, 

parks, school property and green space; the West Grass Valley area includes commercial and single 

family residential. 

 
g.  If applicable, what is the current shoreline master program designation of the site? 

The Shoreline Master Program Designation along the west side of Lacamas Lake is largely 

“Conservancy.” 

 
h.  Has any part of the site been classified as an "environmentally sensitive" area?  If so, specify. 

A portion of the North UGA along the western shore of Lacamas Lake is designated as Shoreline 

Conservancy and there are steep slopes to the east of Lacamas Lake. 

 

i.  Approximately how many people would reside or work in the completed project? 

The City of Camas has a current population of approximately 16,950 with a forecast population of 

approximately 22,000 in a 20-year planning horizon. 

 

j.  Approximately how many people would the completed project displace? 

None. 

 

k.  Proposed measures to avoid or reduce displacement impacts, if any: 

None. 

 

Proposed measures to ensure the proposal is compatible with existing and projected land  

uses and plans, if any: 



TO BE COMPLETED BY APPLICANT EVALUATION FOR 

 AGENCY USE  ONLY 
 

9 

The General Sewer Plan Amendment addresses wastewater issues associated with the growth in the 

North UGA.  

 

9.  Housing 
 
a.  Approximately how many units would be provided, if any?  Indicate whether high, middle, or low-income housing. 

None. 

 

b.  Approximately how many units, if any, would be eliminated? Indicate whether high, 

middle, or low-income housing. 

None. 

 

c.  Proposed measures to reduce or control housing impacts, if any: 

The General Sewer Plan Amendment for the North UGA and West Grass Valley addresses 

wastewater collection, conveyance and treatment issues associated with residential and commercial 

development east and north of Camas. 
 

10.  Aesthetics 
 
a.  What is the tallest height of any proposed structure(s), not including antennas; what is 

the principal exterior building material(s) proposed? 

Adoption of the General Sewer Plan Amendment will not result in construction of structures. 

 

b.  What views in the immediate vicinity would be altered or obstructed? 

No views would change as a result of adopting the General Sewer Plan Amendment. Visual impacts 

associated with growth in the North UGA and Grass Valley will be addressed in future SEPA 

documents. 

 

c.  Proposed measures to reduce or control aesthetic impacts, if any: 

Adoption of the General Sewer Plan Amendment for the North UGA will not have aesthetic impacts. 

 

11.  Light and glare 
 
a.  What type of light or glare will the proposal produce?  What time of day would it mainly 

occur? 

None. 

 
b.  Could light or glare from the finished project be a safety hazard or interfere with views? 

Adoption of the General Sewer Plan Amendment will not generate light or glare. 
 

c.  What existing off-site sources of light or glare may affect your proposal? 

None. 

 

d.  Proposed measures to reduce or control light and glare impacts, if any: 

None. 

12.  Recreation 
 
a.  What designated and informal recreational opportunities are in the immediate vicinity? 
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Boating, swimming, fishing occurs on Lacamas Lake, and windsurfing occurs along the Columbia 

River south of the North UGA. 

 
b.  Would the proposed project displace any existing recreational uses?  If so, describe. 

No. 
 

c.  Proposed measures to reduce or control impacts on recreation, including recreation opportunities to be provided by 

the project or applicant, if any: 

None. 

 

13.  Historic and cultural preservation 
 
a.  Are there any places or objects listed on, or proposed for, national, state, or local preservation registers known to be 

on or next to the site?  If so, generally describe. 

The Pittock-Leadbetter House is located in the North UGA.  

 

b.  Generally describe any landmarks or evidence of historic, archaeological, scientific, or 

cultural importance known to be on or next to the site. 

The Pittock-Leadbetter House and Lacamas Park are two culturally important resources in the 

North UGA. 

 

c.  Proposed measures to reduce or control impacts, if any: 

None required for adoption of the General Sewer Plan Amendment for the North UGA. 
14.  Transportation 
 
a.  Identify public streets and highways serving the site, and describe proposed access to the 

existing street system.  Show on site plans, if any. 

SR 14 provides access to the area surrounding the Camas WWTF, which is located at the 

intersection of SE Polk Street and SE 11
th

 Avenue. The North UGA can be accessed from SR 14 via 

SR 500 and the roads around Lacamas Lake.  Grass Valley is accessed from SR14 via SE 192
nd

 Ave, 

Brady Rd and Parker St. 

 

b.  Is site currently served by public transit?  If not, what is the approximate distance to the 

nearest transit stop? 

C-Tran serves the City of Camas and a portion of the North UGA as well as West Grass Valley. 

 

c.  How many parking spaces would the completed project have?  How many would the 

project eliminate? 

None & None. 
d.  Will the proposal require any new roads or streets, or improvements to existing roads or 

streets, not including driveways?  If so, generally describe (indicate whether public or 

private). 

Adoption of the General Sewer Plan Amendment will not require any new roads or streets. 

As development occurs in the North UGA, roads and streets will be built to serve the 

developed areas.   
 

e.  Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation?  If so, generally describe. 
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D.  SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS 
 
(Do not use this sheet for project actions) 
 
 Because these questions are very general, it may be helpful to read them in conjunction  

with the list of the elements of the environment. 
 
 When answering these questions, be aware of the extent the proposal, or the types of  

activities likely to result from the proposal, would affect the item at a greater intensity or  

at a faster rate than if the proposal were not implemented.  Respond briefly and in general 

 terms. 
 
1.  How would the proposal be likely to increase discharge to water; emissions to air; pro- 

duction, storage, or release of toxic or hazardous substances; or production of noise? 

Adoption of the General Sewer Plan Amendment for the North UGA provides a resource for 

development of sewer collection and conveyance structures to serve the area north and east of 

Camas and Lacamas Lake as well as the West Grass Valley area. Implementation of this General 

Sewer Amendment will provide for adequate wastewater conveyance and treatment to minimize 

adverse impacts to water quality associated with new development in the Camas North UGA and 

West Grass Valley through the planning period (2025). 

 

 Proposed measures to avoid or reduce such increases are: 

Construction of new sewer pipelines and pump stations to serve the basins to the north and east of 

Lacamas Lake and to convey wastewater to the Camas WWTF will reduce/eliminate use of septic 

systems in the North UGA, allow for denser development, and provide for adequate wastewater 

treatment and conveyance through 2025. 

 

2.  How would the proposal be likely to affect plants, animals, fish, or marine life? 

Adoption of the General Sewer Plan Amendment will have no impact on plants, animals, fish or 

marine life.  Implementation of the sewer system improvements identified in the plan will improve 

and protect water quality and fish and wildlife in the vicinity of the WWTF Outfall through 2025.  

 

 

 Proposed measures to protect or conserve plants, animals, fish, or marine life are: 

Construction best management practices (BMPs) for the control of sedimentation and erosion will be 

required during construction of proposed sewer system improvements. Proposed sewer system 

improvement projects will be reviewed via the SEPA and Shoreline Master Program regulations 

(associated with clearing and grading permits) for the City of Camas. Further, federally funded or 

permitted projects must be reviewed for their potential impacts to plant and animal species (and 

critical habitats) protected under the Endangered Species Act. Further, consultation with the 

National Marine Fisheries Service is required for projects that may impact commercially important 

species. Hydraulic Project Approval must be obtained from the Washington Department of Fish and 

Wildlife for projects with the potential to impact lakes, streams and fish habitat. 

 

3.   How would the proposal be likely to deplete energy or natural resources? 

Adoption of the General Sewer Plan Amendment would not deplete energy or natural resources.  
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 Proposed measures to protect or conserve energy and natural resources are: 

Implementation of the sewer system improvements identified in the General Sewer Plan Amendment 

would help to provide adequate wastewater collection, conveyance and treatment infrastructure for 

the North UGA through 2025. Implementation of some of these projects is likely to increase energy 

consumption in the area slightly; i.e. sewering areas currently served by septic systems will 

necessarily require new pumping to convey wastewater to the Camas WWTF. New infrastructure 

will use modern, energy-efficient pumps, pipelines and equipment to minimize energy consumption. 

Once the new wastewater conveyance infrastructure is in place, water quality and fish habitat in the 

Columbia River near the WWTF outfall will be protected/preserved through 2025. Construction of 

wastewater conveyance and treatment infrastructure identified in the Facilities Plan Amendment 

will be subject to SEPA, Shoreline, Hydraulic Project review and Growth Management Act reviews 

in addition to the federal ESA consultation. Clean Water Act (CWA), Section 404 permitting from 

the Corps of Engineers and CWA, Section 401 Water Quality Certification from the Washington 

Department of Ecology.  

 

4.  How would the proposal be likely to use or affect environmentally sensitive areas or  

areas designated (or eligible or under study) for governmental protection; such as parks,  

wilderness, wild and scenic rivers, threatened or endangered species habitat, historic or  

cultural sites, wetlands, floodplains, or prime farmlands? 

Adoption of the General Sewer Plan Amendment will not directly impact environmentally sensitive 

areas: i.e. there are no designated wilderness or Wild and Scenic Rivers in the project area, and 

potential impacts to listed species (and their critical habitats); cultural sites (to be avoided), 

wetlands, floodplains or prime farmlands will be minimal or positive. 

 
 Proposed measures to protect such resources or to avoid or reduce impacts are: 

Implementation of the wastewater conveyance and treatment infrastructure improvements identified 

in the General Sewer Amendment will provide adequate wastewater conveyance and treatment 

infrastructure to serve the North UGA and General Sewer Plan Amendment through 2025. 

Infrastructure improvements will be subject to environmental reviews at the local, state and federal 

levels, as discussed above. Implementation of mitigation measures developed during the permitting 

processes and prudent land use decisions for the North UGA will help to minimize adverse impacts 

to fish and wildlife habitat associated with construction of the proposed sewer infrastructure 

improvements. 

 

5.  How would the proposal be likely to affect land and shoreline use, including whether it  

would allow or encourage land or shoreline uses incompatible with existing plans? 

 

Adoption of the General Sewer Plan Amendment will not affect land and shoreline use 

directly. Implementation of the infrastructure improvement projects identified in the 

amendment will support existing plans to develop the North UGA and Grass Valley 

commercial areas.  
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Proposed measures to avoid or reduce shoreline and land use impacts are: 

Construction projects identified in the General Sewer Plan Amendment will be subject to review 

under the Camas Shoreline Master Program and the Growth Management Act in addition to the 

Washington Hydraulic Code (WDFW), Clean Water Act and Endangered Species Act reviews 

discussed above. 

 

6.  How would the proposal be likely to increase demands on transportation or public 

services and utilities? 

Providing wastewater conveyance and treatment infrastructure identified in the General Sewer Plan 

Amendment would support planned development in West Grass Valley and North UGA, which 

would increase the demand for transportation, public services and water and electrical utilities in 

this area.  

 

 Proposed measures to reduce or respond to such demand(s) are: 

Careful planning and permit review of proposed developments in the North UGA and West Grass 

Valley will assure that demands on transportation, public services and utilities are of an appropriate 

scale. 

 

7.  Identify, if possible, whether the proposal may conflict with local, state, or federal laws or requirements for the 

protection of the environment. 
 

Adoption of the General Sewer Plan Amendment for the Camas North UGA and West Grass Valley 

will provide the means for installation of wastewater conveyance and treatment infrastructure to 

serve this area, and to meet state and federal permitting requirements for the Camas WWTF 

discharge to the Columbia River. Adoption of the General Sewer Plan Amendment and 

implementation of the proposed infrastructure improvements will be consistent with local, state and 

federal laws to protect the environment, including: 

 

 Clean Water Act 

 National Environmental Policy Act 

 Endangered Species Act 

 Washington Hydraulic Code 

 Growth Management Act 

 City of Camas Shoreline Master Program 

 Washington State Environmental Policy Act 
 



APPENDIX B 
 

CAMAS SEWER SYSTEM HYDRAULIC DATA 



CITY OF CAMAS  

GENERAL SEWER PLAN AMENDMENT 

SANITARY SEWER HYDRAULIC DATA 

 
This appendix includes the following sanitary sewer hydraulic data relevant to the General Sewer Plan 

Amendment: 

 

1. Table 1, showing Sanitary Sewer Model Output, similar to that conducted for the 2007 

General Sewer / Wastewater Facility Plan, revised to include Green Mountain and Grass 

Valley flows.  For more information about the MOUSE modeling software parameters 

and modeling assumptions, see the 2007 General Sewer / Wastewater Facility Plan. 

 

2. Data from flow monitoring conducted at the 6
th
 and Joy discharge of the STEP Main in 

February 2010 for purposes of corroboration of the hydraulic model calibration.  This 

data is plotted against WWTP daily flows and precipitation.  In the 2007 General Sewer/ 

Wastewater Facility Plan, a current 2.72 MGD total peak hour flow (the sum of 2.27 

MGD peak hour diurnal flow and 0.45 MGD estimated peak hour I/I)  was modeled for 

this STEP line.  This seems reasonably consistent with the data from this new monitoring, 

which shows 2.47 MGD peak hour flow for the STEP Main during the February 

monitoring period.  The peak daily precipitation during this period was 0.71 inches.   

 

The flow levels appear to cycle ~7 - 11 times per day, consistent with a series of batch, or 

periodic, discharges.  This pattern is due to the superposition of industrial flow patterns 

on top of residential flows.  Industrial flows are expected to account for approximately 

half (0.75 MGD) of the daily STEP line flows observed.  Of this 0.75 MGD industrial 

flow, 90% comes from Linear and Wafertech.  Per discussion with Wafertech, this flow 

pattern is consistent with discharge.  Wafertech’s instantaneous pumping rate is 

approximately 770,000 gallon per day, with an average daily rate of 500,000 gallons per 

day.  On Feb. 15, 2010, Wafertech discharged 9 pump cycles, with effluent pumps on for 

1 ½ hours and off for about 1 hour for each cycle. 

 

The “4 per moving ave.” is an Excel trendline showing the moving average of 4 

consecutive points.  As the flow is measured every 15 minutes, the smooth trendline 

represents hourly average flows.  (It dampens out the variations seen in 15 min. flows a 

little.) 

 

The 0.45 MGD peak hour I/I estimated in the  STEP line is a relatively small portion of 

the 6.57 mgd peak hour I/I associated with the ~9 MGD WWTP peak hour influent flow.  

The fact that the WWTP flow on Feb. 14, 2010 increased to 3.06 MGD in response to 

0.71 in. precip., but the STEP flow apparently did not increase on that day, supports this 

view that most of the I/I comes from the rest of the system (the gravity system).  If we 

had a bigger storm, I would expect to see some increase in the STEP flows. 

 

3. A memo, dated February 8, 2010, regarding the potential of surcharging in the sanitary 

sewer system unless STEP flows are rerouted through a new STEP Main Bypass after the 

introduction of NUGA flows.  Figure 1 in the memo shows the locations of manholes 

surveyed in support of this evaluation. 

 

 
 



TABLE 1 

SANITARY SEWER MODELING RESULTS 

WITH GRASS VALLEY AND GREEN MOUNTAIN FLOWS INCLUDED 

 

Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

1-3-14l1 1-3-14 1-3-13 330.43 313 152.87 8 330.43 0.457 0.487  

1-3-13l1 1-3-13 1-3-12 313 289.73 262.09 8 313.16 0.457 0.244  

1-3-12l1 1-3-12 1-3-11 289.48 262 201.31 8 289.63 0.457 0.492  

1-3-11l1 1-3-11 1-3-10 262 235.54 308.84 8 262.16 0.457 0.246  

1-3-10l1 1-3-10 1-3-9 235.34 226 146.25 8 235.52 0.457 0.56  

1-3-9l1 1-3-9 1-3-8 226 217.87 157.97 8 226.19 0.457 0.28  

1-3-8l1 1-3-8 1-3-7 217.57 206 209.07 8 217.75 0.457 0.581  

1-3-7l1 1-3-7 1-3-6 206 199.67 141.42 8 206.19 0.457 0.325  

1-3-6l1 1-3-6 1-3-5 199.52 192 132.65 8 199.7 0.457 0.557  

1-3-5l1 1-3-5 1-3-4 192 185.33 123.75 8 192.19 0.457 0.524  

1-3-4l1 1-3-4 1-3-3 185.23 182.7 89.04 8 185.45 0.457 0.773  

1-3-3l1 1-3-3 1-3-2 182.7 179.47 214.38 8 182.96 0.457 0.386  

1-3-2l1 1-3-2 1-3-1 179.22 161.8 221.38 8 179.39 0.457 1.02 0.01 

1-3-1l1 1-3-1 1-1-10 161.9 161.33 221.38 8 162.42 0.457 1.163 0.11 

1-1-10l1 1-1-10 1-1-9 161.05 154.6 110.72 12 161.62 2.954 4.318 3.32 

1-1-9l1 1-1-9 1-1-8 154.6 153.35 111.55 12 158.65 2.911 4.62 3.62 

1-1-8l1 1-1-8 1-1-7 153.35 149.17 88.49 12 157.78 2.909 8.28 7.28 

1-1-7l1 1-1-7 1-1-6 149.17 148.49 425.2 12 157.33 1.994 8.159 7.16 

1-1-6l1 1-1-6 1-1-5 148.49 148.44 56.87 12 155.72 1.993 7.233 6.23 

1-1-5l1 1-1-5 1-1-4 148.44 147.9 463.05 12 155.33 1.993 6.887 5.89 

1-1-4l1 1-1-4 1-1-3 147.9 147.6 204.27 12 153.67 2.256 5.774 4.77 



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

1-1-3l1 1-1-3 1-1-2 147.6 147.33 141.95 12 152.97 2.261 5.371 4.37 

1-1-2l1 1-1-2 1-1-1 147.33 147.3 48.85 12 152.33 2.541 4.996 4.00 

1-1-1l1 1-1-1 2-1-11 147 145.77 372.51 12 151.72 2.541 4.722 3.72 

           

9-1-5l1 9-1-5 9-1-4 33.75 32.91 226.74 8 34.04 0.276 0.432  

9-1-4l1 9-1-4 9-1-3 26.95 25.22 436.41 8 27.23 0.276 0.696  

9-1-3l1 9-1-3 9-1-2 25.22 24.95 337.85 8 25.66 0.276 0.653  

9-1-2l1 9-1-2 9-1-1 23.85 23.61 65.8 8 24.16 0.331 0.459  

9-1-1l1 9-1-1 

One Stp 

LS 23.51 22.5 32.81 12 23.66 0.331 0.149  

           

8-1-9l1 8-1-9 8-1-8 30.84 29.83 441.23 10 31.17 0.331 0.451  

8-1-8l1 8-1-8 8-1-7 29.83 28.67 335.14 10 30.12 0.331 0.452  

8-1-7l1 8-1-7 8-1-6 28.67 27.14 281.54 10 28.93 0.331 0.464  

8-1-6l1 8-1-6 8-1-5 27.14 25.16 266.48 10 27.38 0.331 0.619  

8-1-5l1 8-1-5 8-1-4 25.16 24.22 272.21 12 25.55 0.667 0.535  

8-1-4l1 8-1-4 8-1-3 24.22 21.83 304.05 12 24.54 0.667 0.524  

8-1-3l1 8-1-3 8-1-2 21.83 21.07 310.28 12 22.26 0.667 0.561  

8-1-2l1 8-1-2 8-1-1 21.07 20.95 41.2 12 21.45 0.667 0.382  

8-1-1l1 8-1-1 Oaks LS 20.7 17 250 12 20.95 0.667 0.252  

           

7-3-5l1 7-3-5 7-3-4 71.5 64.31 121.17 8 71.56 0.055 0.096  

7-3-4l1 7-3-4 7-3-3 64.26 41.81 193.99 8 64.31 0.055 0.193  

7-3-3l1 7-3-3 7-3-2 41.76 39.51 150.63 8 41.85 0.055 0.134  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

7-3-2l1 7-3-2 7-3-1 39.46 26.94 118.27 8 39.52 0.055 0.125  

7-3-1l1 7-3-1 7-1-1 26.89 16.91 190.47 8 26.96 0.055 0.569  

           

3-16-6l1 3-16-6 3-16-4 625.42 594.25 396.42 8 625.61 0.605 0.557  

3-16-4l1 3-16-4 3-16-3 594.25 581 141.91 8 594.44 0.605 0.61  

3-16-3l1 3-16-3 3-16-2 581 563.08 277.87 8 581.2 0.605 0.688  

3-16-2l1 3-16-2 3-16-1 563.08 554.01 222.76 8 563.31 0.605 0.714  

3-16-1l1 3-16-1 3-1-27 554.01 543.48 297.16 8 554.25 0.605 1.068 0.05 

           

3-1-39l1 3-1-39 3-1-38 548.87 530 167.36 8 549.06 0.704 0.285  

3-1-38l1 3-1-38 3-1-37 527.99 521 215.05 8 528.26 0.704 0.546  

3-1-37l1 3-1-37 Crown LS 521 519 32.81 12 521.18 0.704 0.182  

           

3-19A-

1l1 3-19A-1 3-19B-1 690.67 685 467.84 8 690.79 0.096 0.354  

3-19B-

1l1 3-19B-1 3-19-6 685 678.77 467.84 8 685.12 0.096 0.18  

3-19-6l1 3-19-6 3-19-5 678.57 675.28 361.39 8 678.7 0.096 0.198  

3-19-5l1 3-19-5 3-19-4 675.16 671.11 334.48 8 675.28 0.096 0.345  

3-19-4l1 3-19-4 3-19-3 671.11 667.05 255.81 8 671.22 0.096 0.253  

3-19-3l1 3-19-3 3-19-2 667.05 664 51.5 8 667.13 0.096 0.267  

3-19-2l1 3-19-2 3-19-1 664 645.19 415.02 8 664.09 0.096 0.134  

3-19-1l1 3-19-1 3-1-36 645.09 627.12 269.24 8 645.17 0.096 0.771  

3-1-36l1 3-1-36 3-1-35 627.12 620.08 150.2 8 627.38 0.8 0.494  

3-1-35l1 3-1-35 3-1-34 619.88 605.44 345.62 8 620.14 0.8 0.423  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

3-1-34l1 3-1-34 3-1-33 605.24 589.5 267 8 605.48 0.8 0.781  

3-1-33l1 3-1-33 3-1-32 589.5 573.8 354.48 8 589.76 0.8 0.391  

3-1-32l1 3-1-32 3-1-31 572.42 561.9 126.18 8 572.64 0.817 0.98  

3-1-31l1 3-1-31 3-1-30 561.9 558.52 154.4 8 562.23 0.817 0.783  

3-1-30l1 3-1-30 3-1-29 558.52 554.39 83.71 8 558.78 0.817 0.818  

3-1-29l1 3-1-29 3-1-28 554.39 548.82 116.48 8 554.66 0.882 0.803  

3-1-28l1 3-1-28 3-1-27 548.82 543.48 100.57 8 549.09 0.882 1.068 0.05 

3-1-27l1 3-1-27 3-1-26 543.48 533.98 143.24 8 543.84 1.486 3.797 1.86 

3-1-26l1 3-1-26 3-1-25 533.98 530.74 150.68 8 536.12 1.486 4.477 2.32 

3-1-25l1 3-1-25 3-1-24 530.74 527.7 296.49 8 533.35 1.486 3.911 1.94 

3-1-24l1 3-1-24 3-1-23 527.7 517.67 297 8 528.16 1.772 1.5 0.33 

3-1-23l1 3-1-23 3-1-22 517.67 510.51 263.25 8 518.17 1.772 0.75  

3-1-22l1 3-1-22 3-1-21 510.29 488.8 285.69 8 510.64 1.772 1.271 0.18 

3-1-21l1 3-1-21 3-1-20B 488.8 480.5 191.92 8 489.22 1.772 0.927  

3-1-

20Bl1 3-1-20B 3-1-20 480.5 464 137.81 8 480.81 1.772 0.911  

3-1-20l1 3-1-20 3-1-19 464 451 101.75 8 464.3 1.772 0.913  

3-1-19l1 3-1-19 3-1-18 451 422 234.31 8 451.3 1.772 1.206 0.14 

3-1-18l1 3-1-18 3-1-17 422 413.73 117.92 8 422.4 2.111 0.603  

3-1-17l1 3-1-17 3-1-16 412.3 395.63 285.81 8 412.73 2.111 1.112 0.07 

3-1-16l1 3-1-16 3-1-15 395.63 371 272.7 8 396 2.111 0.556  

3-1-15l1 3-1-15 3-1-14 370 361 109.1 8 370.39 2.111 0.992  

3-1-14l1 3-1-14 3-1-13 361 324.63 246.6 8 361.33 2.23 1.299 0.20 

3-1-13l1 3-1-13 3-1-12 324.63 304.37 323 8 325.06 2.23 0.998  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

3-1-12l1 3-1-12 3-1-11 304.27 282 244.65 8 304.65 2.23 1.472 0.31 

3-1-11l1 3-1-11 3-1-10 282 262.19 287.26 8 282.49 2.23 13.529 8.35 

3-1-10l1 3-1-10 3-1-9 261.79 259.99 230.46 8 269.73 2.328 11.915 7.28 

3-1-9l1 3-1-9 3-1-8 259.89 255.71 35.63 8 260.27 2.328 1.631 0.42 

3-1-8l1 3-1-8 3-1-7 255.71 247.51 206.38 8 256.25 2.327 0.94  

3-1-7l1 3-1-7 3-1-6 246.66 231.4 242.11 8 247.4 2.325 9.921 5.95 

3-1-6l1 3-1-6 3-1-5 231.4 226.54 256.56 8 237.18 2.325 8.668 5.11 

3-1-5l1 3-1-5 3-1-4 226.24 210 262.89 8 226.69 2.325 1.371 0.25 

3-1-4l1 3-1-4 3-1-3 210 194.73 259.92 8 210.46 2.325 1.076 0.05 

3-1-3l1 3-1-3 3-1-2 194.63 173.42 262.16 8 195.04 2.325 0.613  

3-1-2l1 3-1-2 3-1-1 172.82 169.05 276.02 15 173.32 2.51 0.403  

3-1-1l1 3-1-1 5-8-1 168.9 83.11 442.05 18 169.19 3.815 0.197  

5-8-1l1 5-8-1 5-1-12 82.76 52.47 259.11 21 83.08 3.815 0.714  

           

4-2A-2l1 4-2A-2 4-2A-Q 213.76 209 281.8 8 213.88 0.107 0.325  

4-2A-Ql1 4-2A-Q 4-2A-1 209 206 115 8 209.11 0.107 0.37  

4-2A-1l1 4-2A-1 4-2-3 206 200.12 462.56 8 206.13 0.107 0.338  

4-2-3l1 4-2-3 4-2-2 200.12 198.99 374.83 8 200.3 0.107 0.275  

4-2-2l1 4-2-2 4-2-1 198.89 190.96 358.22 8 199 0.107 0.386  

4-2-1l1 4-2-1 4-1-2 190.96 190.15 256.41 8 191.13 0.107 0.972  

           

4-8-2l1 4-8-2 4-8-1 203.25 201.98 172.2 10 203.25 0 0.008  

4-8-1l1 4-8-1 4-1-8 201.98 200.95 441.72 10 201.99 0.001 0.498  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

4-1-8l1 4-1-8 4-1-7 200.95 199.6 468.84 10 201.28 0.382 0.679  

4-1-7l1 4-1-7 4-1-6 199.6 199.3 88.8 12 200.08 0.718 0.613  

4-1-6l1 4-1-6 4-1-5 199.3 199 70.52 12 199.74 0.718 0.54  

4-1-5l1 4-1-5 4-1-4 199 198.2 289.47 12 199.44 0.718 0.742  

4-1-4l1 4-1-4 4-1-3 198.2 197.37 315.9 12 198.74 1.011 0.64  

4-1-3l1 4-1-3 4-1-2 197.37 190.15 418.58 12 197.69 1.011 0.648  

4-1-2l1 4-1-2 4-1-1 190.15 189.6 246.78 15 190.69 1.117 0.504  

4-1-1l1 4-1-1 3-2-6 189.6 189.02 158.24 15 190.11 1.117 0.548  

3-2-6l1 3-2-6 3-2-5 189.02 188.29 224.99 15 189.54 1.117 0.549  

3-2-5l1 3-2-5 3-2-4 188.29 188.06 122.43 15 188.88 1.117 0.511  

3-2-4l1 3-2-4 3-2-3 188.06 184 261.61 15 188.38 1.117 0.509  

3-2-3l1 3-2-3 3-2-2 184 181.71 123.56 15 184.32 1.117 0.538  

3-2-2l1 3-2-2 3-2-1 181.71 175.84 342.51 15 182.05 1.306 0.306  

3-2-1l1 3-2-1 3-1-1 175.59 168.9 304.81 15 175.91 1.306 0.472  

           

6-5-2l1 6-5-2 6-5-1 59.47 58.27 380.57 8 59.47 0 0.007  

6-5-1l1 6-5-1 6-1-6 58.27 49.84 421.07 8 58.27 0.029 5.74 3.16 

           

6-7-8l1 6-7-8 6-7-7 129.5 120.8 267.66 8 129.68 0.352 0.462  

6-7-7l1 6-7-7 6-7-6 120.8 100 319 8 120.95 0.352 0.552  

6-7-6l1 6-7-6 6-7-5 100 90.21 303.36 8 100.18 0.352 0.611  

6-7-5l1 6-7-5 6-7-4 90.21 82.72 344.71 8 90.41 0.352 0.535  

6-7-4l1 6-7-4 6-7-3 82.72 80.3 103.15 12 82.9 0.352 0.396  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

6-7-3l1 6-7-3 6-7-2 80.3 77.76 267.1 12 80.52 0.352 0.393  

6-7-2l1 6-7-2 6-7-1 77.76 73.87 417.65 12 77.98 0.352 0.385  

6-7-1l1 6-7-1 6-1-10 73.87 71.35 189.34 12 74.1 0.352 1.289 0.29 

           

6-7-9l1 6-7-9 6-1-17 158.05 149.01 334.17 8 158.05 0 0.007  

6-1-17l1 6-1-17 6-1-16 149.01 141.48 280.07 8 149.01 0 0.008  

6-1-16l1 6-1-16 6-1-15 141.48 135.98 144.02 8 141.48 0 0.009  

6-1-15l1 6-1-15 6-1-14 135.98 133.05 301.36 8 135.98 0 0.007  

6-1-14l1 6-1-14 6-1-13 132.83 131.59 95.32 12 132.83 0 0.01  

6-1-13l1 6-1-13 6-1-13B 131.59 127.94 32.81 12 131.59 0 1.1 0.10 

6-1-

13Bl1 6-1-13B 6-1-12 127.94 115.03 136.35 15 128.49 7.52 1.058 0.07 

6-1-12l1 6-1-12 6-1-11 115.03 95 256.6 12 115.69 7.52 1.233 0.23 

6-1-11l1 6-1-11 6-1-10 95 71.35 247.14 12 95.62 7.52 1.289 0.29 

6-1-10l1 6-1-10 6-1-9 71.35 59.76 284.88 18 71.99 7.872 1.815 1.22 

6-1-9l1 6-1-9 6-1-8 59.76 57.85 276.65 18 61.68 8.491 1.285 0.43 

6-1-8l1 6-1-8 6-1-7 57.85 52.04 269.02 18 58.81 8.491 2.805 2.71 

6-1-7l1 6-1-7 6-1-6 52.04 49.84 256.12 18 55.43 8.491 2.551 2.33 

6-1-6l1 6-1-6 6-1-5 49.84 47.68 279.68 18 52.85 8.491 2.168 1.75 

6-1-5l1 6-1-5 6-1-4 47.68 45.48 278.91 18 50.07 8.702 1.716 1.07 

6-1-4l1 6-1-4 6-1-3 45.48 43.32 265.09 18 47.55 8.702 1.547 0.82 

6-1-3l1 6-1-3 6-1-2 43.32 41.16 268.64 18 44.48 8.702 0.773  

6-1-2l1 6-1-2 6-1-1 37.5 35.44 251.4 18 39.11 8.702 1.238 0.36 

6-1-1l1 6-1-1 5-2-3 35.44 32.47 265.6 21 36.37 8.702 0.87  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

5-2-3l1 5-2-3 5-2-2 32.47 29.6 75.16 18 33.23 8.702 1.044 0.07 

5-2-2l1 5-2-2 5-2-1 29.5 27.1 79.87 18 30.33 8.702 1.069 0.10 

5-2-1l1 5-2-1 5-1-1 27 24.41 75.8 18 27.85 8.702 1.335 0.50 

           

1-2-8l1 1-2-8 1-2-7 226.12 204.5 303.65 8 226.27 0.369 0.473  

1-2-7l1 1-2-7 1-2-6 204.5 181.39 354.81 8 204.66 0.369 0.492  

1-2-6l1 1-2-6 1-2-5 181.34 175.5 175.43 8 181.53 0.369 0.649  

1-2-5l1 1-2-5 1-2-4 175.45 170 80.81 8 175.69 0.835 0.769  

1-2-4l1 1-2-4 1-2-3 170 166.39 68.18 8 170.26 0.835 0.569  

1-2-3l1 1-2-3 1-2-2 166.24 160 130.65 8 166.5 0.835 0.837  

1-2-2l1 1-2-2 1-2-1 160 155.3 117.35 8 160.28 0.835 0.864  

1-2-1l1 1-2-1 1-1-2 155.2 147.33 152.69 8 155.54 0.844 7.937 4.62 

           

2-1-11l1 2-1-11 2-1-10 145.77 144.56 413.58 12 149.52 2.958 3.753 2.75 

2-1-10l1 2-1-10 2-1-9 144.56 144 178.13 12 146.19 2.958 1.629 0.63 

2-1-9l1 2-1-9 2-1-8 144 128.5 366.34 12 144.45 2.958 1.38 0.38 

2-1-8l1 2-1-8 2-1-7B 128.5 126.5 305.36 12 129.58 2.958 1.077 0.08 

2-1-7Bl1 2-1-7B 2-1-7 126.14 124.99 64.67 12 126.75 2.958 0.767  

2-1-7l1 2-1-7 2-1-6 124.85 114.84 246.23 12 125.3 2.958 0.614  

2-3-1l1 2-3-1 2-1-6 124.49 114.84 156.08 10 124.66 0.456 0.737  

2-1-6l1 2-1-6 2-1-5 114.64 106.81 92.85 12 115.05 3.412 0.823  

2-1-5l1 2-1-5 2-1-4 106.61 101.76 131 12 107.12 3.412 0.677  

2-1-4l1 2-1-4 2-1-3 101.56 73.34 461.91 12 102 3.412 0.915  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

2-1-3l1 2-1-3 2-1-2B 73.14 66.45 246.84 12 73.7 3.412 0.897  

2-1-2Bl1 2-1-2B 2-1-2A 66.31 64.36 49 12 66.83 3.412 0.796  

2-1-2Al1 2-1-2A 2-1-2 64.2 62.25 32.81 12 64.68 3.412 0.95  

2-1-2l1 2-1-2 2-1-1 62.12 60.16 465.18 18 62.88 3.412 0.508  

2-1-1l1 2-1-1 5-1-12 56.78 52.47 401 12 57.59 3.412 1.25 0.25 

           

10-1-

23l1 10-1-23 10-1-24 586.24 582.57 246.52 8 586.37 0.119 0.392  

10-1-

24l1 10-1-24 10-1-25 582.57 578.65 271.62 8 582.7 0.119 0.196  

10-1-

25l1 10-1-25 10-1-26 578.46 573.76 73.84 8 578.55 0.119 0.136  

10-1-

26l1 10-1-26 10-10B-1 573.52 565 71.95 8 573.6 0.119 0.118  

           

10-10-

12l1 10-10-12 10-10-11 729.37 719.72 316.82 8 729.62 0.618 0.756  

10-10-

11l1 10-10-11 10-10-10 719.72 713.46 209.66 8 719.97 0.618 0.396  

10-10-

10l1 10-10-10 10-10-9 713.35 700 141.84 8 713.54 0.618 0.538  

10-10-

9l1 10-10-9 10-10-9A 700 690.71 83 8 700.18 0.618 0.519  

10-10-

9Al1 

10-10-

9A 10-10-8 690.71 673.37 136.92 8 690.88 0.618 0.259  

10-10-

8l1 10-10-8 10-10-7 672.92 665.34 144.41 8 673.14 0.618 0.325  

10-10-

7l1 10-10-7 10-10-6 664.94 650.23 168.4 8 665.13 0.618 0.285  

10-10-

6l1 10-10-6 10-10-5 649.67 645.94 62.14 8 649.88 0.618 0.314  

10-10-

5l1 10-10-5 10-10-4 645.64 617 347.43 8 645.83 0.618 0.289  

10-10-

4l1 10-10-4 10-10-3 615.26 611.74 127.96 8 615.52 0.618 0.386  

10-10-

3l1 10-10-3 10-10-2 611.07 595 101.85 8 611.23 0.618 0.449  

10-10-

2l1 10-10-2 10-10-1 595 579.91 67.04 8 595.15 0.618 0.225  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

10-10-

1l1 10-10-1 10-10B-1 579.48 552.57 204.62 8 579.65 0.618 0.257  

10-10B-

1l1 

10-10B-

1 10-11-8 552.32 529.58 113.51 8 552.51 0.898 0.279  

10-11-

8I1 10-11-8 10-11-7 529.03 512.56 172.89 8 529.26 0.898 0.755  

10-11-

7I1 10-11-7 10-11-6 512.51 504.76 172.89 8 512.79 0.898 0.415  

10-11-

6I1 10-11-6 10-11-5 504.29 496.36 122.58 8 504.54 0.898 0.744  

10-11-

5I1 10-11-5 10-11-4 496.36 489.35 99.68 8 496.61 0.898 0.869  

10-11-

4I1 10-11-4 10-11-3 489.35 486.23 79.73 8 489.64 0.898 0.566  

10-11-

3I1 10-11-3 10-11-2 485.94 481.23 202.93 8 486.27 0.898 0.5  

10-11-

2I1 10-11-2 10-11-1 480.56 456.89 276.46 8 480.79 0.898 0.348  

10-11-

1I1 10-11-1 10-4-4 456.17 437.78 149.06 8 456.38 0.898 0.317  

10-4-4l1 10-4-4 10-4-3 437.47 431.39 77.5 8 437.71 0.898 0.427  

10-4-3l1 10-4-3 10-4-2 431.2 422.61 105.27 8 431.44 0.898 0.774  

10-4-2l1 10-4-2 10-4-1 422.31 421.65 63.07 8 422.74 0.898 0.644  

10-4-1l1 10-4-1 10-1-10 421.53 377.51 189.32 8 421.71 0.898 0.269  

           

10-1-

20l1 10-1-20 10-1-19 560.33 558.74 222.19 10 560.47 0.107 0.218  

10-1-

19l1 10-1-19 10-1-18 558.7 557.34 180 10 558.83 0.107 0.165  

10-1-

18l1 10-1-18 10-1-17 557.34 528.08 178.24 8 557.41 0.107 0.103  

10-1-

17l1 10-1-17 10-1-16 527.27 510.29 82.16 8 527.34 0.107 0.098  

10-1-

16l1 10-1-16 10-1-15 509.25 487.05 64.52 8 509.31 0.107 0.087  

10-1-

15l1 10-1-15 10-1-14 486.88 461.89 227.99 8 486.96 0.107 0.376  

10-1-

14l1 10-1-14 10-1-13 461.89 461.44 33 8 462.02 0.107 0.188  

10-1-

13l1 10-1-13 10-1-12 461.44 411.61 153.23 8 461.5 0.107 0.088  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

10-1-

12l1 10-1-12 10-1-11 410.71 388 158.82 8 410.88 0.625 0.253  

10-1-

11l1 10-1-11 10-1-10 382.41 380.71 187.51 8 382.77 0.625 0.533  

10-1-

10l1 10-1-10 10-1-9 375.1 170.58 281.66 8 375.28 1.523 1.9 0.60 

10-1-9l1 10-1-9 10-1-8 171.3 159.26 89.57 8 171.57 1.523 0.41  

10-1-8l1 10-1-8 10-1-7 154.04 151.99 186.15 8 155.65 1.523 2.414 0.94 

10-1-7l1 10-1-7 10-1-6 151.69 145.35 182.68 8 152.1 1.523 1.02 0.01 

10-1-6l1 10-1-6 10-1-5 145.15 138.94 215.3 8 145.59 1.523 0.932  

10-1-5l1 10-1-5 

S P Hill 

LS 138.94 137.5 32.81 12 139.25 1.523 0.311  

           

10-1-3l1 10-1-3 10-1-2 146.7 132 255.96 8 147.1 1.913 1.259 0.17 

10-1-2l1 10-1-2 10-1-1 132 122.59 300 10 132.42 1.913 0.848  

10-1-1l1 10-1-1 W C LS 122.59 121 32.81 12 122.94 2.044 0.353  

           

10-6-4l1 10-6-4 10-6-3 475.28 471.48 200.3 8 475.54 0.518 0.551  

10-6-3l1 10-6-3 10-6-2 471.48 445.39 371.61 8 471.66 0.518 0.539  

10-6-2l1 10-6-2 10-6-1 445.39 424.43 273.95 8 445.57 0.518 0.688  

10-6-1l1 10-6-1 10-1A-12 424.43 417.32 238.32 8 424.66 0.518 0.344  

10-1A-

12l1 

10-1A-

12 10-1-12 417.18 411.61 32.81 8 417.33 0.518 0.221  

           

7-1-6l1 7-1-6 7-1-5 23.7 22.21 286.97 8 24.05 0.468 0.757  

7-1-5l1 7-1-5 7-1-4 22.21 21.45 213.44 8 22.62 0.468 0.683  

7-1-4l1 7-1-4 7-1-3 21.45 19.75 57.12 8 21.68 0.468 0.743  

7-1-3l1 7-1-3 7-1-2 19.75 17.5 455.94 8 20.11 0.468 0.753  



Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

7-1-2l1 7-1-2 7-1-1 17.5 16.86 163.94 8 17.89 0.468 0.644  

7-1-1l1 7-1-1 L C LS 16.86 9.62 328.36 10 17.07 0.523 0.258  

7-2-1l1 7-2-1 L C LS 12 9.62 101 12 12.09 0.096 0.093  

           

5-1-25l1 5-1-25 5-1-24 179.15 175.8 170.03 8 179.15 0 0.01  

5-1-24l1 5-1-24 5-1-23 175.8 158.25 97.27 8 175.8 0 0.011  

5-1-23l1 5-1-23 5-1-22 158.25 146.53 112.21 8 158.25 0 0.396  

5-1-22l1 5-1-22 5-1-21 146.53 135 271.78 8 146.66 0.208 0.41  

5-1-21l1 5-1-21 5-1-20 135 125 272.09 8 135.14 0.208 0.386  

5-1-20l1 5-1-20 5-1-19 125 112.43 268.1 8 125.13 0.208 0.23  

5-1-19l1 5-1-19 5-1-18 112.33 100 246.71 8 112.46 0.208 0.41  

5-1-18l1 5-1-18 5-1-17 100 90 271.63 8 100.14 0.208 0.408  

5-1-17l1 5-1-17 5-1-16 90 79.7 272.88 8 90.14 0.208 0.274  

5-1-16l1 5-1-16 5-1-15 79.6 71 267.08 8 79.74 0.208 0.421  

5-1-15l1 5-1-15 5-1-14 71 66.21 143.92 8 71.14 0.208 0.242  

5-1-14l1 5-1-14 5-1-13 66.11 60.5 122.75 8 66.24 0.208 0.437  

5-1-13l1 5-1-13 5-1-12 60.5 52.47 280.67 8 60.65 0.208 1.874 0.58 

5-1-12l1 5-1-12 5-1-11 52.47 43.93 272 21 53.09 7.435 0.902  

5-1-11l1 5-1-11 5-1-10 43.93 40.07 274.19 21 44.72 7.613 0.611  

5-1-10l1 5-1-10 5-1-9 39.62 37.5 245.69 24 40.56 7.613 0.796  

5-1-9l1 5-1-9 5-1-8 37.5 36.52 551.39 24 38.9 7.613 0.759  

5-1-8l1 5-1-8 5-1-7 36.52 35 130.28 24 37.45 7.613 0.819  

5-1-7l1 5-1-7 5-1-6 35 33 226.78 21 35.95 7.613 0.724  



 

 

1) Hmax represents the hydraulic grid line; summation of elevation head, velocity head and pressure head. 

2) Hmax/D represents the percent the of the pipe diameter used to convey the flow. 

3) Surcharge represents the depth of water above the crown of the pipe in the manholes. 

Pipe ID 

Up 

Stream 

MH 

Down 

Stream 

MH 

Up 

Stream 

IE  

Down 

Stream 

IE 

Length (ft) 
Dia. 

(in) 
Hmax(1) 

Qmax 

(cfs) 
Hmax/D(2) 

Surcharge 

(ft)(3) 

5-1-6l1 5-1-6 5-1-5 33 28 121.91 21 33.63 7.613 1.066 0.12 

5-1-5l1 5-1-5 5-1-4 28 26.22 240 21 29.25 7.613 1.287 0.50 

5-1-4l1 5-1-4 5-1-3 26.22 25.93 289.28 21 28.28 7.613 1.176 0.31 

5-1-3l1 5-1-3 5-1-2 25.93 24.9 240 21 27.29 7.614 1.002 0.00 

5-1-2l1 5-1-2 5-1-1 24.9 24.41 34 24 26.46 7.615 1.001 0.00 

5-1-1l1 5-1-1 Main_LS 24.41 22 142 24 25.41 16.309 0.501  
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MEMORANDUM 

 

 TO: MONTE BRACHMANN, PUBLIC WORKS 

DIRECTOR 

 FROM: KEN ALEXANDER, P.E. 

 DATE: FEBRUARY 8, 2010 

 SUBJECT: COLLECTION SYSTEM CAPACITY FOR 

NORTH UGA EXPANSION 

CITY OF CAMAS, CLARK COUNTY, 

WASHINGTON 

G&O #05471.01 

 

  

 

Gray & Osborne recently received projected sewage flows from WG Cardno for the 

Green Mountain development (see attached) that is potentially to be part of the North 

Urban Growth Area (NUGA) expansion. 

 

We have also received flow projections for the Fischer Investments facility in 

Grass Valley.  The additional Grass Valley projections are based on 3,000 gallons per 

acre-day (gpad) base flow, a peaking factor of 3, and I/I of 500 gpad. 

 

Because previous modeling of flows in the collection system during development of the 

Wastewater Facility Plan showed surcharging of portions of the system during high-flow 

events, we performed additional modeling to determine the potential impact of both the 

Green Mountain and Grass Valley developments. 

 

Our modeling indicates that these additional flows, when added to existing flows, will 

increase surcharging of the system.  While the modeling shows that projected flows do 

not cause the manholes to flood and release sewage to the street, in some manholes 

surcharging is significant enough to be of concern. 

 

Because of this concern, we performed field measurements of selected manholes to 

measure the elevation difference between the manhole rim and the invert of the sewer line 

in the manhole.  Results of field measurements and modeling are presented in Table 1.  A 

figure showing locations of manholes measured in the field follows the table. 

 

The modeling and fieldwork indicate that surcharging will potentially cause the liquid 

level in the manholes to approach 3 feet from the manhole rim in Manhole 6-1-4 when 

future Grass Valley and Green Mountain flows are added to existing flows.  Modeling 
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and field measurements indicate other manholes will see liquid levels between 3.8 feet 

and 15 feet from the rim. 

 

Gray & Osborne would like to discuss the implications of this analysis with the City prior 

to completing the Wastewater Facility Plan amendment that addresses the NUGA 

expansion. 

 

TABLE 1 

 

Collection System Modeling Results and Field Survey for the City of Camas 

 
Manhole Pipe Pipe

Manhole Rim  Invert  Model Measured Diameter (ft) (ft)

Number (ft)  (ft) (ft) (ft) (ft) GV + GM GM only GV Only GV + GM GM only GV Only

6-1-13B 136.8 127.94 1.5 0.087 0 0

6-1-12 123.3 115.03 1.5 0.3495 0 0.213

6-1-11 104.13 95 1.5 0.4335 0.1665 0.3135

6-1-10 78.68 71.35 1.5 1.2225 0.486 0.6255

6-1-9 67.04 59.76 1.5 0.4275 0 0

6-1-8 70 57.85 1.5 2.7075 0.5235 0.6315

6-1-7 65 52.04 1.5 2.3265 0.441 0.7125

6-1-6 59.84 49.84 10 7.08 1.5 1.752 0.528 0.669 3.8 5.1 4.9

6-1-5 64 47.68 1 1.074 0.1125 0.4335

6-1-4 55.48 45.48 10 5.00 1 0.8205 0.4305 0.636 3.2 3.6 3.4

6-1-3 53.32 43.32 10 1.25 0 0 0

6-1-2 47.5 37.5 10 11.17 1.5 0.357 0.102 0.2415 9.3 9.6 9.4

6-1-1 45.44 35.44 10 1.5 0 0 0

5-2-3 42.47 32.47 10 1.75 0 0 0

5-2-2 38.5 29.5 9 7.67 1.5 0.1035 0 0 6.1 6.2 6.2

5-2-1 38 27 11 17.00 1.5 0.5025 0.366 0.441 15.0 15.1 15.1

5-1-1 32 24.1 1 0 0 0

SurchargeRim to Invert Height Rim to Surcharge Elevation

 
(1) Existing flows assumed to be 2.41 cfs (from 2007 Wastewater Facility Plan), with peaking factor 

of 2 applied in modeling. 

(2) GM = Green Mountain flows assumed to be 0.54 cfs (0.059 cfs existing plus 0.481 cfs), with 

peaking factor of 2 applied in model. 

(3) GV = Additional Grass Valley flows assumed to be 0.93 cfs, with peaking factor of 2 applied in 

model. 

(4) Surcharge is measured as distance from crown of pipe to water surface. 
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COST ESTIMATES 



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

UNIT

NO. ITEM QUANTITY PRICE TOTAL

1 Mobilization/Demobilization 1 LS 97,000$          97,000$         

2 Clearing & Grubbing 1 LS 7,000$            7,000$           

3 Dewatering 1 LS 20,000$          20,000$         

4 Erosion Control 1 LS 7,000$            7,000$           

5 Temporary Shoring & Bracing 1 LS 31,100$          31,100$         

6 Trench Excavation Safety Systems 1 LS 3,000$            3,000$           

7 Concrete Slabs and Foundations 1 LS 37,300$          37,300$         

8 Gravel Base 250 TN 20$                 5,000$           

9 Grading and Paving 1 LS 20,000$          20,000$         

10 Fencing 250 FT 50$                 12,500$         

11 Utilities & Misc. Site Improvements 1 LS 8,000$            8,000$           

12 Electrical Shelter 1 LS 31,100$          31,100$         

13 Painting & Dampproofing 1 LS 50,000$          50,000$         

14 Pumps and Level Control 1 LS 155,200$        155,200$       

15 Piping, Valves and Accessories 1 LS 99,400$          99,400$         

16 Generator System 1 LS 99,400$          99,400$         

17 Electrical 1 LS 149,000$        149,000$       

18 Instrumentation & Telemetry 1 LS 40,000$          40,000$         

19 Utility Service (PUD) 1 LS 12,000$          12,000$         

20 Programming, Startup, SCADA, Documentation 1 LS 20,000$          20,000$         

Subtotal 904,000$       

Sales Tax (8.9%) 80,456$         

Subtotal 984,456$       

Contingency (25%) 246,114$       

TOTAL ESTIMATED CONSTRUCTION COST 1,240,000$    

Engineering and Adminitrative Costs (25%) 310,000$       

Total Project Cost (Rounded) 1,550,000$    

BASIN I LIFT STATION (720 gpm peak flow)



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

UNIT

NO. ITEM QUANTITY PRICE TOTAL

1 Mobilization/Demobilization 1 LS 45,000$          45,000$         

2 Clearing & Grubbing 1 LS 7,000$            7,000$           

3 Dewatering 1 LS 20,000$          20,000$         

4 Erosion Control 1 LS 7,000$            7,000$           

5 Temporary Shoring & Bracing 1 LS 8,900$            8,900$           

6 Trench Excavation Safety Systems 1 LS 3,000$            3,000$           

7 Concrete Slabs and Foundations 1 LS 10,700$          10,700$         

8 Gravel Base 200 TN 20$                 4,000$           

9 Grading and Paving 1 LS 20,000$          20,000$         

10 Fencing 200 FT 50$                 10,000$         

11 Utilities & Misc. Site Improvements 1 LS 8,000$            8,000$           

12 Electrical Shelter 1 LS 8,900$            8,900$           

13 Painting & Dampproofing 1 LS 50,000$          50,000$         

14 Pumps and Level Control 1 LS 44,200$          44,200$         

15 Piping, Valves and Accessories 1 LS 28,300$          28,300$         

16 Generator System 1 LS 28,300$          28,300$         

17 Electrical 1 LS 42,500$          42,500$         

18 Instrumentation & Telemetry 1 LS 40,000$          40,000$         

19 Utility Service (PUD) 1 LS 12,000$          12,000$         

20 Programming, Startup, SCADA, Documentation 1 LS 20,000$          20,000$         

Subtotal 417,800$       

Sales Tax (8.9%) 37,184$         

Subtotal 454,984$       

Contingency (25%) 113,746$       

TOTAL ESTIMATED CONSTRUCTION COST 570,000$       

Engineering and Adminitrative Costs (25%) 150,000$       

Total Project Cost (Rounded) 720,000$       

BASIN II LIFT STATION (205 gpm peak flow)



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

UNIT

NO. ITEM QUANTITY PRICE TOTAL

1 Mobilization/Demobilization 1 LS 129,000$        129,000$       

2 Clearing & Grubbing 1 LS 7,000$            7,000$           

3 Dewatering 1 LS 20,000$          20,000$         

4 Erosion Control 1 LS 7,000$            7,000$           

5 Temporary Shoring & Bracing 1 LS 44,900$          44,900$         

6 Trench Excavation Safety Systems 1 LS 3,000$            3,000$           

7 Concrete Slabs and Foundations 1 LS 53,800$          53,800$         

8 Gravel Base 250 TN 20$                 5,000$           

9 Grading and Paving 1 LS 20,000$          20,000$         

10 Fencing 250 FT 50$                 12,500$         

11 Utilities & Misc. Site Improvements 1 LS 8,000$            8,000$           

12 Electrical Shelter 1 LS 44,900$          44,900$         

13 Painting & Dampproofing 1 LS 50,000$          50,000$         

14 Pumps and Level Control 1 LS 224,200$        224,200$       

15 Piping, Valves and Accessories 1 LS 143,500$        143,500$       

16 Generator System 1 LS 143,500$        143,500$       

17 Electrical 1 LS 215,200$        215,200$       

18 Instrumentation & Telemetry 1 LS 40,000$          40,000$         

19 Utility Service (PUD) 1 LS 12,000$          12,000$         

20 Programming, Startup, SCADA, Documentation 1 LS 20,000$          20,000$         

Subtotal 1,203,500$    

Sales Tax (8.9%) 107,112$       

Subtotal 1,310,612$    

Contingency (25%) 327,653$       

TOTAL ESTIMATED CONSTRUCTION COST 1,640,000$    

Engineering and Adminitrative Costs (25%) 410,000$       

Total Project Cost (Rounded) 2,050,000$    

BASIN III LIFT STATION (1040 gpm peak flow)



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

UNIT

NO. ITEM QUANTITY PRICE TOTAL

1 Mobilization/Demobilization 1 LS 95,000$          95,000$         

2 Clearing & Grubbing 1 LS 7,000$            7,000$           

3 Dewatering 1 LS 20,000$          20,000$         

4 Erosion Control 1 LS 7,000$            7,000$           

5 Temporary Shoring & Bracing 1 LS 30,000$          30,000$         

6 Trench Excavation Safety Systems 1 LS 3,000$            3,000$           

7 Concrete Slabs and Foundations 1 LS 36,000$          36,000$         

8 Gravel Base 250 TN 20$                 5,000$           

9 Grading and Paving 1 LS 20,000$          20,000$         

10 Fencing 250 FT 50$                 12,500$         

11 Utilities & Misc. Site Improvements 1 LS 8,000$            8,000$           

12 Electrical Shelter 1 LS 30,000$          30,000$         

13 Painting & Dampproofing 1 LS 50,000$          50,000$         

14 Pumps and Level Control 1 LS 150,000$        150,000$       

15 Piping, Valves and Accessories 1 LS 96,000$          96,000$         

16 Generator System 1 LS 96,000$          96,000$         

17 Electrical 1 LS 144,000$        144,000$       

18 Instrumentation & Telemetry 1 LS 40,000$          40,000$         

19 Utility Service (PUD) 1 LS 12,000$          12,000$         

20 Programming, Startup, SCADA, Documentation 1 LS 20,000$          20,000$         

Subtotal 881,500$       

Sales Tax (8.9%) 78,454$         

Subtotal 959,954$       

Contingency (25%) 239,989$       

TOTAL ESTIMATED CONSTRUCTION COST 1,200,000$    

Engineering and Adminitrative Costs (25%) 300,000$       

Total Project Cost (Rounded) 1,500,000$    

BASIN IV LIFT STATION (270 gpm peak flow)



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

UNIT

NO. ITEM QUANTITY PRICE TOTAL

1 Mobilization/Demobilization 1 LS 83,000$          83,000$         

2 Clearing & Grubbing 1 LS 7,000$            7,000$           

3 Dewatering 1 LS 20,000$          20,000$         

4 Erosion Control 1 LS 7,000$            7,000$           

5 Temporary Shoring & Bracing 1 LS 25,000$          25,000$         

6 Trench Excavation Safety Systems 1 LS 3,000$            3,000$           

7 Concrete Slabs and Foundations 1 LS 30,000$          30,000$         

8 Gravel Base 250 TN 20$                 5,000$           

9 Grading and Paving 1 LS 20,000$          20,000$         

10 Fencing 250 FT 50$                 12,500$         

11 Utilities & Misc. Site Improvements 1 LS 8,000$            8,000$           

12 Electrical Shelter 1 LS 25,000$          25,000$         

13 Painting & Dampproofing 1 LS 50,000$          50,000$         

14 Pumps and Level Control 1 LS 125,000$        125,000$       

15 Piping, Valves and Accessories 1 LS 80,000$          80,000$         

16 Generator System 1 LS 80,000$          80,000$         

17 Electrical 1 LS 120,000$        120,000$       

18 Instrumentation & Telemetry 1 LS 40,000$          40,000$         

19 Utility Service (PUD) 1 LS 12,000$          12,000$         

20 Programming, Startup, SCADA, Documentation 1 LS 20,000$          20,000$         

Subtotal 772,500$       

Sales Tax (8.9%) 68,753$         

Subtotal 841,253$       

Contingency (25%) 210,313$       

TOTAL ESTIMATED CONSTRUCTION COST 1,060,000$    

Engineering and Adminitrative Costs (25%) 270,000$       

Total Project Cost (Rounded) 1,330,000$    

BASIN V LIFT STATION (345 gpm peak flow)



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

UNIT

NO. ITEM QUANTITY PRICE TOTAL

1 Mobilization/Demobilization 1 LS 52,000$          52,000$         

2 Clearing & Grubbing 1 LS 7,000$            7,000$           

3 Dewatering 1 LS 20,000$          20,000$         

4 Erosion Control 1 LS 7,000$            7,000$           

5 Temporary Shoring & Bracing 1 LS 11,500$          11,500$         

6 Trench Excavation Safety Systems 1 LS 3,000$            3,000$           

7 Concrete Slabs and Foundations 1 LS 13,800$          13,800$         

8 Gravel Base 250 TN 20$                 5,000$           

9 Grading and Paving 1 LS 20,000$          20,000$         

10 Fencing 250 FT 50$                 12,500$         

11 Utilities & Misc. Site Improvements 1 LS 8,000$            8,000$           

12 Electrical Shelter 1 LS 11,500$          11,500$         

13 Painting & Dampproofing 1 LS 50,000$          50,000$         

14 Pumps and Level Control 1 LS 57,200$          57,200$         

15 Piping, Valves and Accessories 1 LS 36,600$          36,600$         

16 Generator System 1 LS 36,600$          36,600$         

17 Electrical 1 LS 54,900$          54,900$         

18 Instrumentation & Telemetry 1 LS 40,000$          40,000$         

19 Utility Service (PUD) 1 LS 12,000$          12,000$         

20 Programming, Startup, SCADA, Documentation 1 LS 20,000$          20,000$         

Subtotal 478,600$       

Sales Tax (8.9%) 42,595$         

Subtotal 521,195$       

Contingency (25%) 130,299$       

TOTAL ESTIMATED CONSTRUCTION COST 660,000$       

Engineering and Adminitrative Costs (25%) 170,000$       

Total Project Cost (Rounded) 830,000$       

BASIN VI LIFT STATION (265 gpm peak flow)



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 8,200 LF of 10-inch Force Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 61,000.00$        61,000.00$           

2 10-inch FM Sewer Pipe 8200 LF 75.00$               615,000.00$         

3 Locate Existing Utilities LUMP SUM 18,000.00$        18,000.00$           

4 Traffic Control LUMP SUM 3,500.00$          3,500.00$             

5 Erosion Control LUMP SUM 18,000.00$        18,000.00$           

6 Trench Safety Systems LUMP SUM 8,200.00$          8,200.00$             

7 Gravel Backfill 3610 TN 15.00$               54,150.00$           

8 Connections to Existing 1 EA 2,500.00$          2,500.00$             

9 Foundation Gravel 450 TN 25.00$               11,250.00$           

10 Crushed Surfacing, Top Course 100 TN 25.00$               2,500.00$             

11 Cold Mix Asphalt 360 TN 85.00$               30,600.00$           

12 Asphalt Pavement Repair 5470 SY 20.00$               109,400.00$         

13 Sawcutting 16400 LF 4.00$                 65,600.00$           

Subtotal:.............................................................................................................................................................................…999,700.00$         

Sales Tax (8.9%):.....................................................................................................................................................88,973.30$           

Subtotal:..................................................................................................................................................................1,088,673.30$      

Contingency (25%):.......................................................................................................................................................................…272,126.70$         

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…1,360,800.00$      

Engineering and Administrative Costs (25%):...............................................................................................................340,200.00$         

TOTAL ESTIMATED PROJECT COST:................................................................................................................…1,701,000.00$      

Sewer Cost Estimates Update - mlt.xls,Basin 1-FM,4/19/2010



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 3,000 LF of 6-inch Force Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 24,000.00$        24,000.00$           

2 6-inch FM Sewer Pipe 3000 LF 60.00$               180,000.00$         

3 Locate Existing Utilities LUMP SUM 6,000.00$          6,000.00$             

4 Traffic Control LUMP SUM 1,200.00$          1,200.00$             

5 Erosion Control LUMP SUM 6,000.00$          6,000.00$             

6 Trench Safety Systems LUMP SUM 3,000.00$          3,000.00$             

7 Gravel Backfill 1100 TN 15.00$               16,500.00$           

8 Connections to Existing 1 EA 2,500.00$          2,500.00$             

9 Foundation Gravel 140 TN 25.00$               3,500.00$             

10 Crushed Surfacing, Top Course 50 TN 25.00$               1,250.00$             

11 Cold Mix Asphalt 130 TN 85.00$               11,050.00$           

12 Asphalt Pavement Repair 2000 SY 20.00$               40,000.00$           

13 Sawcutting 6000 LF 4.00$                 24,000.00$           

Subtotal:.............................................................................................................................................................................…319,000.00$         

Sales Tax (8.9%):.....................................................................................................................................................28,391.00$           

Subtotal:..................................................................................................................................................................347,391.00$         

Contingency (25%):.......................................................................................................................................................................…86,809.00$           

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…434,200.00$         

Engineering and Administrative Costs (25%):...............................................................................................................108,600.00$         

TOTAL ESTIMATED PROJECT COST:................................................................................................................…543,000.00$         

Sewer Cost Estimates Update - mlt.xls,Basin 2-FM,4/19/2010



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 4,700 LF of 12-inch Force Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 50,000.00$        50,000.00$           

2 12-inch FM Sewer Pipe 4700 LF 90.00$               423,000.00$         

3 Locate Existing Utilities LUMP SUM 12,000.00$        12,000.00$           

4 Traffic Control LUMP SUM 1,200.00$          1,200.00$             

5 Erosion Control LUMP SUM 12,000.00$        12,000.00$           

6 Trench Safety Systems LUMP SUM 4,700.00$          4,700.00$             

7 Gravel Backfill 2410 TN 15.00$               36,150.00$           

8 Connections to Existing 2 EA 2,500.00$          5,000.00$             

9 Foundation Gravel 300 TN 25.00$               7,500.00$             

10 Crushed Surfacing, Top Course 120 TN 25.00$               3,000.00$             

11 Cold Mix Asphalt 200 TN 85.00$               17,000.00$           

12 Asphalt Pavement Repair 3140 SY 20.00$               62,800.00$           

13 Sawcutting 9400 LF 4.00$                 37,600.00$           

Subtotal:.............................................................................................................................................................................…671,950.00$         

Sales Tax (8.9%):.....................................................................................................................................................59,803.55$           

Subtotal:..................................................................................................................................................................731,753.55$         

Contingency (25%):.......................................................................................................................................................................…182,946.45$         

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…914,700.00$         

Engineering and Administrative Costs (25%):...............................................................................................................228,700.00$         

TOTAL ESTIMATED PROJECT COST:................................................................................................................…1,144,000.00$      

Sewer Cost Estimates Update - mlt.xls,Basin 3-FM,4/19/2010



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 3,600 LF of 14-inch Force Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 47,000.00$        47,000.00$           

2 14-inch FM Sewer Pipe 3600 LF 120.00$             432,000.00$         

3 Locate Existing Utilities LUMP SUM 11,000.00$        11,000.00$           

4 Traffic Control LUMP SUM 1,200.00$          1,200.00$             

5 Erosion Control LUMP SUM 11,000.00$        11,000.00$           

6 Trench Safety Systems LUMP SUM 3,600.00$          3,600.00$             

7 Gravel Backfill 1850 TN 15.00$               27,750.00$           

8 Connections to Existing 2 EA 2,500.00$          5,000.00$             

9 Foundation Gravel 230 TN 25.00$               5,750.00$             

10 Crushed Surfacing, Top Course 75 TN 25.00$               1,875.00$             

11 Cold Mix Asphalt 160 TN 85.00$               13,600.00$           

12 Asphalt Pavement Repair 2400 SY 20.00$               48,000.00$           

13 Sawcutting 7200 LF 4.00$                 28,800.00$           

Subtotal:.............................................................................................................................................................................…636,575.00$         

Sales Tax (8.9%):.....................................................................................................................................................56,655.18$           

Subtotal:..................................................................................................................................................................693,230.18$         

Contingency (25%):.......................................................................................................................................................................…173,269.83$         

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…866,500.00$         

Engineering and Administrative Costs (25%):...............................................................................................................216,600.00$         

TOTAL ESTIMATED PROJECT COST:................................................................................................................…1,084,000.00$      

Sewer Cost Estimates Update - mlt.xls,Basin 4-FM,4/19/2010



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 9,000 LF of 16-inch Force Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 122,000.00$      122,000.00$         

2 16-inch FM Sewer Pipe 9000 LF 125.00$             1,125,000.00$      

3 Locate Existing Utilities LUMP SUM 29,000.00$        29,000.00$           

4 Traffic Control LUMP SUM 3,500.00$          3,500.00$             

5 Erosion Control LUMP SUM 29,000.00$        29,000.00$           

6 Trench Safety Systems LUMP SUM 9,000.00$          9,000.00$             

7 Gravel Backfill 5280 TN 15.00$               79,200.00$           

8 Connections to Existing 2 EA 2,500.00$          5,000.00$             

9 Foundation Gravel 660 TN 25.00$               16,500.00$           

10 Crushed Surfacing, Top Course 300 TN 25.00$               7,500.00$             

11 Cold Mix Asphalt 390 TN 85.00$               33,150.00$           

12 Asphalt Pavement Repair 6000 SY 20.00$               120,000.00$         

13 Sawcutting 18000 LF 4.00$                 72,000.00$           

Subtotal:.............................................................................................................................................................................…1,650,850.00$      

Sales Tax (8.9%):.....................................................................................................................................................146,925.65$         

Subtotal:..................................................................................................................................................................1,797,775.65$      

Contingency (25%):.......................................................................................................................................................................…449,424.35$         

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…2,247,200.00$      

Engineering and Administrative Costs (25%):...............................................................................................................561,800.00$         

TOTAL ESTIMATED PROJECT COST:................................................................................................................…2,809,000.00$      

Sewer Cost Estimates Update - mlt.xls,Basin 5-FM,4/19/2010



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 400 LF of 6-inch Force Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 3,000.00$          3,000.00$             

2 6-inch FM Sewer Pipe 400 LF 60.00$               24,000.00$           

3 Locate Existing Utilities LUMP SUM 1,000.00$          1,000.00$             

4 Traffic Control LUMP SUM 500.00$             500.00$                

4 Erosion Control LUMP SUM 1,000.00$          1,000.00$             

6 Trench Safety Systems LUMP SUM 400.00$             400.00$                

9 Gravel Backfill 150 TN 15.00$               2,250.00$             

11 Connections to Existing 1 EA 2,500.00$          2,500.00$             

13 Foundation Gravel 20 TN 25.00$               500.00$                

14 Crushed Surfacing, Top Course 5 TN 25.00$               125.00$                

15 Cold Mix Asphalt 20 TN 85.00$               1,700.00$             

16 Asphalt Pavement Repair 270 SY 20.00$               5,400.00$             

17 Sawcutting 800 LF 4.00$                 3,200.00$             

Subtotal:.............................................................................................................................................................................…36,975.00$           

Sales Tax (8.9%):.....................................................................................................................................................3,290.78$             

Subtotal:..................................................................................................................................................................40,265.78$           

Contingency (25%):.......................................................................................................................................................................…10,034.23$           

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…50,300.00$           

Engineering and Administrative Costs (25%):...............................................................................................................12,600.00$           

TOTAL ESTIMATED PROJECT COST:................................................................................................................…63,000.00$           

Sewer Cost Estimates Update - mlt.xls,Basin 6-FM,4/19/2010



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 5,000 LF of 16-inch Sewer Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 74,000.00$  74,000.00$         

2 16-inch PVC Gravity Sewer Pipe 5000 LF 130.00$       650,000.00$       

3 Precast Manhole 48'' 17 EA 4,000.00$    68,000.00$         

4 Locate Existing Utilities LUMP SUM 5,000.00$    5,000.00$           

5 Traffic Control LUMP SUM 500.00$       500.00$              

6 Erosion Control LUMP SUM 17,000.00$  17,000.00$         

7 Trench Safety Systems LUMP SUM 5,000.00$    5,000.00$           

8 Gravel Backfill 2930 TN 15.00$         43,950.00$         

9 Connections to Existing 1 EA 2,500.00$    2,500.00$           

10 Foundation Gravel 370 TN 25.00$         9,250.00$           

11 Crushed Surfacing, Top Course 5 TN 25.00$         125.00$              

12 Cold Mix Asphalt 220 TN 85.00$         18,700.00$         

13 Asphalt Pavement Repair 3340 SY 20.00$         66,800.00$         

14 Sawcutting 10000 LF 4.00$           40,000.00$         

Subtotal:.............................................................................................................................................................................…1,000,825.00$    

Sales Tax (8.9%):.....................................................................................................................................................89,073.43$         

Subtotal:..................................................................................................................................................................1,089,898.43$    

Contingency (25%):.......................................................................................................................................................................…272,501.58$       

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…1,362,400.00$    

Engineering and Administrative Costs (25%):...............................................................................................................340,600.00$       

TOTAL ESTIMATED PROJECT COST:................................................................................................................…1,703,000.00$    



CITY OF CAMAS

GENERAL SEWER/WASTEWATER FACILITY PLAN AMENDMENT

PRELIMINARY COST ESTIMATE

Install 9,000 LF of 12-inch Sewer Main

UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 104,000.00$  104,000.00$       

2 12-inch PVC Gravity Sewer Pipe 9000 LF 90.00$           810,000.00$       

3 Precast Manhole 48'' 30 EA 4,000.00$      120,000.00$       

4 Locate Existing Utilities LUMP SUM 26,000.00$    26,000.00$         

5 Traffic Control LUMP SUM 3,500.00$      3,500.00$           

4 Erosion Control LUMP SUM 25,000.00$    25,000.00$         

6 Trench Safety Systems LUMP SUM 9,000.00$      9,000.00$           

9 Gravel Backfill 4620 TN 15.00$           69,300.00$         

11 Connections to Existing 1 EA 2,500.00$      2,500.00$           

13 Foundation Gravel 580 TN 25.00$           14,500.00$         

14 Crushed Surfacing, Top Course 5 TN 25.00$           125.00$              

15 Cold Mix Asphalt 390 TN 85.00$           33,150.00$         

16 Asphalt Pavement Repair 6000 SY 20.00$           120,000.00$       

17 Sawcutting 18000 LF 4.00$             72,000.00$         

Subtotal:.............................................................................................................................................................................…1,409,075.00$    

Sales Tax (8.9%):.....................................................................................................................................................125,407.68$       

Subtotal:..................................................................................................................................................................1,534,482.68$    

Contingency (25%):.......................................................................................................................................................................…383,617.33$       

TOTAL ESTIMATED CONSTRUCTION COST:............................................................................................................…1,918,100.00$    

Engineering and Administrative Costs (25%):...............................................................................................................479,500.00$       

TOTAL ESTIMATED PROJECT COST:................................................................................................................…2,398,000.00$    



4/20/2010

City of Camas

Preliminary Cost Estimate

Item Quantity Unit Cost Total

1 Mobil. & Demobil. 1 LS 159,300$    159,300$     

2 16" PVC Force Main 1600 LF 100$           160,000$     

3 Locate Existing Utility 1 LS 30,100$      30,100$       

4 Trench Safety Systems 1 LS 3,200$        3,200$         

5 Trench Excavation, Backfill 1 LS 32,500$      32,500$       

6 Traffic Control 1 LS 6,500$        6,500$         

7 Erosion Control 1 LS 30,100$      30,100$       

8 Foundation Gravel 120 TN 35$             4,200$         

9 Gravel Base 1050 TN 15$             15,750$       

10 Crushed Top Course 80 TN 25$             2,000$         

11 Asphalt Pavement Repair 100 TN 130$           13,000$       

12 Sawcutting 2000 LF 3$               6,500$         

13 Dry Pit Submersible pumps 3 EA 48,000$      144,000$     

14 Electrical & Control 1 LS 300,000$    300,000$     

15 Generator 1 LS 50,000$      50,000$       

16 HVAC 1 LS 26,000$      26,000$       

17 Pump Station Excavation 1 LS 150,000$    150,000$     

18 CMU Building 1 LS 500,000$    500,000$     

19 Piping at Pump Station 1 LS 50,000$      50,000$       

20 Shoring and Dewatering 1 LS 26,000$      26,000$       

21 Demolition 1 LS 13,000$      13,000$       

22 Landscaping 1 LS 15,000$      15,000$       

23 Fencing 1 LS 15,000$      15,000$       

24 Painting 1 LS 10,000$      10,000$       

25 Bypass Pumping 1 LS 50,000$      50,000$       

26 Land Acquisition 1 LS 50,000$      50,000$       

Subtotal 1,862,150$  

Contigency (20%) 372,430$     

Subtotal 2,234,580$  

Sales Tax (8.2%) 183,236$     

Total Construction Cost 2,417,816$  

Engineering and Administration(25%) $604,454

Total Project Cost (Rounded) 3,030,000$  

Lacamas Creek Pump Station and Force Main - Upgrade to 2,450 gpm

CAMAS\05471\Lacamas PS and FM cost estimate.xls



City of Camas

Evaluation of Sewer Service for the Gregg Reservoir Annexation 

Preliminary Cost Estimate

Item Quantity Unit Cost Total

1 Mobilization/Demobilization 1 LS 25,100$             25,100$        

2 Clearing and Grubbing 1 LS 22,000$             22,000$        

3 Environmental Controls 1 LS 3,000$               3,000$          

4 Trench Excavation Safety Systems 1 LS 3,000$               3,000$          

5 Dewatering 1 LS 4,000$               4,000$          

6 Locate Existing Utilities 1 LS 2,000$               2,000$          

7 Removal of Structures and Obstructions 1 LS 2,000$               2,000$          

8 Traffic Control 1 LS 2,000$               2,000$          

9 16" PVC Sewer Pipe (Including bedding) 1,100 LF 130$                  143,000$      

10 48" Precast Manhole (Basic to 8') 6 EA 3,900$               23,400$        

11 48" Precast Manhole (Height over 8') 0 LF 200$                  -$             

12 Connection to Existing Manhole 1 EA 1,000$               1,000$          

13 6" PVC Side Sewer Pipe (including bedding and tee)0 EA 1,000$               -$             

14 Special Excavation of Unsuitable Material 10 CY 35$                    350$             

15 Foundation Gravel 10 TN 35$                    350$             

16 Gravel Base 1,660 TN 15$                    24,900$        

17 Crushed Surfacing Top Course 210 TN 25$                    5,250$          

18 Cold Mix Asphalt (temp repair) 170 TN 75$                    12,750$        

19 Asphalt Pavement Repair 730 SY 20$                    14,600$        

20 Hydroseeding SY 2$                      -$             

21 Saw Cutting 4,400 LF 2$                      8,800$          

Subtotal 297,500$      

Contingency (20%) 59,500$        

Subtotal 357,000$      

Sales Tax (8.2%) 29,274$        

Total 386,274$      

Total Construction Cost (Rounded) 386,000$      

Engineering and Construction Administration (25%) 97,000$        

Total Project Cost (Rounded) 480,000$      

Replace Sewer Upstream of Lacamas Lift Station (w/16" Sewer)
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INTRODUCTION 

Cosmopolitan Engineering Group completed an update to the Mixing Zone Analysis for the City 
of Camas in a Technical Memorandum (TM) dated February 19, 2009.  That TM evaluated 
mixing for a proposed 16-port diffuser modification in which the discharge ports were oriented 
vertically with the addition of Tideflex elastomeric check valves.  This TM evaluates the dilution 
and Reasonable Potential Analysis (RPA) for the proposed extended 16-port diffuser, with 
updated effluent flows. 

EFFLUENT FLOW RATES 

The updated effluent flow design criteria for facility planning are presented in Table 1. 

Table 1 Effluent Flow Design Criteria for Facility Planning 

Planning 
Year 

Winter Flow Criteria Summer Flow Criteria 
Max. Month 

(mgd) 
Max. Day 

(mgd) 
Max. Month 

(mgd) 
Max. Day 

(mgd) 
2025 7.57 11.77 6.26 7.96 

 

POTENTIAL DIFFUSER MODIFICATION 

The potential diffuser extension would consist of 16 ports oriented to discharge vertically.  Each 
port would be fitted with a 6-inch Tideflex elastomeric check valve.  Port spacing would remain 
at 10 feet, effectively doubling the diffuser length.  Revised performance data for the 16-port 
arrangement are provided in Table 2. 

Table 2 Diffuser Port Velocities for Tideflex Diffuser Valves 

Design 
Year Season 

Max 
Flow 

Period 

Effluent 
Flow 
(mgd) 

Flow per
Port 

(gpm) 

Discharge 
Velocity 

(fps) 

Effective 
Area 

(sq. in.) 

Effective 
Diameter

(in.) 

2025 Winter 30-day 7.57 3.29 10.8 9.78 3.53 

2025 Winter 24-hr 11.77 511 13.88 11.81 3.88 

2025 Summer 30-day 6.26 372 9.7 8.99 3.38 

2025 Summer 24-hr 7.96 346 11.1 10.00 3.57 

 

DILUTION MODELING 

UM3 MODEL 

The UM3 models runs were carried out through the Visual Plumes interface. A default aspiration 
entrainment coefficient (AEC) of 0.1 was used in all the model runs.  Additional default values 
included the diffuser port contraction coefficient of 1. The model configuration also applied the 
Brooks farfield solution with the default dispersion coefficients. 
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The centerline dilution concentration in previous studies (CEG, 2007) was determined by 
dividing the calculated dilution factor by a peak-to-mean ratio of 2.3.  This evaluation used a 
more conservative centerline dilution factor, which is calculated using the algorithms embedded 
in UM3. 

MODEL RESULTS 

A series of UM3 model runs from the Visual Plumes interface, with the Brooks farfield 
algorithm, are provided in Attachment 1.  All model runs are based on the vertical port 
orientation with Tideflex valves.  The basis of the model runs and the results are described 
below: 

G-1 This chronic model run is for near-flood ambient conditions modeled by Ecology in the 
NPDES permit, the 90th percentile river discharge of 522 kcfs.  This run is equivalent to 
Ecology run NC22B except for the maximum month effluent flow rate for 2025. 

G-2 This acute model run is for the same near-flood ambient conditions modeled by Ecology, 
equivalent to Ecology run NC24 except the maximum day effluent flow rate for 2025. 

G-3 This chronic model run corresponds to the 2025 winter maximum month flow rate and 
winter effluent temperature.  Ambient current speed is tidally-averaged current profile 
during the low river flow condition. 

G-4 This acute model run corresponds to 2025 maximum day winter flow rate and winter 
effluent temperature.  Ambient current speed is the one-hour minimum velocity profile 
from the current meter deployment, which is caused by the tidal influence that occurs 
during low to normal Columbia River flows. 

G-5 This chronic model run corresponds to 2025 summer maximum month flow rate and 
summer effluent temperature.  Ambient current speed is tidally-averaged current profile 
during the low river flow condition (same as G-3). 

G-6 This acute model run corresponds to 2025 maximum day summer flow rate and summer 
effluent temperature.  Ambient current speed is the one-hour minimum velocity profile 
from the current meter deployment (same as G-4). 

 

The results of the modeling are presented in Table 3.  The results demonstrate that critical 
conditions occur during the 90th percentile high river discharge conditions (Runs G-1 and G-2).  
Critical acute and chronic dilution factors for the reasonable potential assessment are 23 and 124, 
respectively. 
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Table 3 Dilution Model Results for 2025 Effluent Flows 

Model 
Run # 

Ambient  
Condition 

Discharge  
Depth 

(ft) 

Avg Current 
Speed 

(m/sec) 

Ambient 
Temp 
(°C) 

Effluent 
Flow 
(mgd) 

Effluent 
Temp 
(°C) 

Acute  
Dilution 

Chronic
Dilution 

G-1 (1)Winter High Flow 26.6 1.0 12.6 7.57 16.0  124 

G-2 (1)Winter High Flow 26.6 1.0 12.6 11.77 16.0 23  

G-3 (2)Winter Average 21.0 0.7 12.6 7.57 16.0  233 

G-4 (3)Winter 10% 21.0 0.25 12.6 11.77 16.0 31  

G-5 (2)Summer Average 21.0 0.7 21.5 6.26 22.0  194 

G-6 (3)Summer 10% 21.0 0.25 21.5 7.96 22.0 27  

(1) Ambient conditions for 522 kcfs river flow (90th percentile) per Ecology NPDES permit (runs NC22 and NC24). 
(2) Ambient condition for non-flood river flow based on tidally-averaged current profile from October 2004 current meter 

deployment. 
(3) Ambient condition for acute model runs based on lowest tidally-influenced current profile (duration = 1 hr±) from October 

2004 current meter deployment. 

 

REASONABLE POTENTIAL ASSESSMENT 

EPA and Ecology use a statistical test to determine a discharge’s “reasonable potential” to 
exceed water quality standards, which is based on effluent and ambient data and acute and 
chronic dilution factors.  If a discharge exhibits a reasonable potential to exceed water quality 
standards for any parameter, Ecology issues an effluent limitation for that parameter in the 
NPDES permit.  If a parameter does not exhibit a reasonable potential to exceed water quality 
standards, no NPDES permit limit is required. 

EFFLUENT DATA 

Water quality-based effluent limits are assessed for ammonia and selected metals (cadmium, 
copper, lead, nickel, silver, zinc, and mercury).  The critical effluent concentrations used in 
determination of reasonable potential are based on 12 effluent metals scans in 2005, 2006, and 
2008, and over 400 effluent ammonia samples in 2005 and 2006.   

The metals data are provided in Table 4.  The values in red are detected concentrations, and the 
values in black are the detection levels for non-detected results.  High concentrations of 
cadmium and nickel were measured on June 2, 2006.  These values may be anomalous, or if 
realistic should be evaluated in future sampling efforts.  The 95th percentile values were used in 
the RPA. 
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Table 4 Camas Effluent Metals Data (µg/L) 

Date Cd Cu Pb Ni Ag An Hg 

5/13/2005 3 8 5 20 10 18 0.056 

7/21/2005 10 31 5 20 10 19 0.05 

9/30/2005 3 5 5 20 10 16 0.056 

12/7/2005 3 5 5 20 10 15 0.05 

3/31/2006 3 5 5 20 10 25 0.07 

6/2/2006 87 12 5 373 70 20 0.05 

9/12/2006 3 7 5 20 10 31  

12/18/2006 3 5 5 29 10 30 0.05 

3/14/2008 5 20 10 50 10 50  

7/2/2008 5 20 5 20 10 50 0.04 

9/22/2008 5 20 5 20 10 50 0.16 

11/25/2008 5 20 10 20 10 50 0.2 
   

Count 12 12 12 12 12 12 10 

# Detects 2 4 0 2 0 8 3 

95th percentile 44.65 24.95 10 195.35 10 50 0.182 

Detected Values in Red Detection Limit in Black 

 

AMBIENT DATA AND WATER QUALITY STANDARDS 

No ambient sampling has been conducted in this mixing zone study for ammonia or metals or the 
parameters that affect their water quality standards (pH, temperature, and hardness).  The criteria 
for ambient concentrations, and ambient-depended water quality criteria, are the same as 
Ecology cited in Appendix C of the NPDES permit. 

REASONABLE POTENTIAL RESULTS 

The reasonable potential to exceed water quality standards for ammonia and metals is presented 
in Table 5 for the recommended diffuser modifications.  Ammonia is the only analyte considered 
seasonally due to its dependence on ambient pH and temperature.  Cadmium was the only 
analyte with a reasonable potential to exceed water quality standards. 

A comparison of the 8-port and 16-port diffusers RPA results in Table 5 shows a decrease in the 
maximum concentration at the edge of the acute and chronic mixing zone boundaries (except for 
mercury at the chronic mixing zone boundary).  Based on the Visual Plumes modeling, the 
outfall extension would decrease the concentrations of cadmium at the acute mixing zone 
boundaries, but will not lower concentrations enough to meet the State Water Quality Standards.  
However, this finding is based on only one high detected value, and thus should be sampled 
more frequently in the future to determine if the reasonable potential is realistic. 
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Table 5 Reasonable Potential Calculation Table 

8-PORT DIFFUSER 

 

16-PORT DIFFUSER

 

 



 

 

Civil, Environmental, 

and Recreational 

Consulting 

Attachment 1 

UM3 Model Runs 

 



G-1 
 
/ Windows UM3. 7/8/2009 11:47:28 AM 
Case 1; ambient file U:\Nick\Camas\VP plumeF1.002.db; Diffuser table record 1: ---------------------------------- 
      Depth    Amb-cur    Amb-dir    Amb-sal    Amb-tem    Amb-pol      Decay    Far-spd    Far-dir    Disprsn 
          m        m/s        deg        psu          C      kg/kg        s-1        m/s        deg   m0.67/s2 
        0.0       1.03      180.0        0.0       12.6        0.0        0.0       1.03      180.0     0.0003 
        1.0       1.09      180.0        0.0       12.6        0.0        0.0       1.09      180.0     0.0003 
        2.0       1.09      180.0        0.0       12.6        0.0        0.0       1.09      180.0     0.0003 
        3.0       1.07      180.0        0.0       12.6        0.0        0.0       1.07      180.0     0.0003 
        4.0       1.06      180.0        0.0       12.6        0.0        0.0       1.06      180.0     0.0003 
        5.0       1.03      180.0        0.0       12.6        0.0        0.0       1.03      180.0     0.0003 
        6.0        1.0      180.0        0.0       12.6        0.0        0.0        1.0      180.0     0.0003 
        7.0       0.98      180.0        0.0       12.6        0.0        0.0       0.98      180.0     0.0003 
        8.0       0.95      180.0        0.0       12.6        0.0        0.0       0.95      180.0     0.0003 
        9.0       0.92      180.0        0.0       12.6        0.0        0.0       0.92      180.0     0.0003 
       10.0       0.91      180.0        0.0       12.6        0.0        0.0       0.91      180.0     0.0003 
       11.0       0.89      180.0        0.0       12.6        0.0        0.0       0.89      180.0     0.0003 
       12.0       0.85      180.0        0.0       12.6        0.0        0.0       0.85      180.0     0.0003 
   P-dia  P-elev V-angle H-angle   Ports Spacing AcuteMZ ChrncMZ P-depth Ttl-flo Eff-sal    Temp Polutnt 
    (in)    (ft)   (deg)   (deg)      ()    (ft)    (ft)    (ft)    (ft)   (MGD)   (psu)     (C) (kg/kg) 
    3.53     1.0    90.0   180.0    16.0    10.0    32.0   321.0    26.6    7.57     0.0    16.0   100.0 
Froude number:      159.0 
        Depth  Amb-cur    P-dia  Polutnt   Dilutn  CL-diln   x-posn   y-posn 
Step     (ft)    (m/s)     (in)  (kg/kg)       ()       ()     (ft)     (ft) 
   0      26.6    0.947     3.53    100.0      1.0      1.0      0.0      0.0; 
  74     25.88    0.953     11.6    26.88     3.72    1.419   -0.222      0.0; begin overlap, 
  92     25.75    0.954    14.01    20.48     4.88    1.633   -0.352      0.0; end overlap, 
 100     25.68    0.955    15.19    18.02    5.548    1.751   -0.431      0.0; 
 200     24.13    0.969    41.19    2.562    39.01    9.766   -8.985      0.0; 
 243     22.84    0.981    62.43    1.094     91.4     23.0   -32.53      0.0; acute zone, 
 300     20.21    0.996    108.7    0.354    282.6    71.39   -166.3      0.0; 
 311     19.56    1.001    120.9    0.284    351.4    89.03   -223.6      0.0; merging, 
 324     18.64    1.009    141.7     0.22    454.5    124.1   -325.5      0.0; chronic zone, 
 375     13.56    1.055    330.5   0.0801   1247.8    549.8  -1296.6      0.0; surfa 



G-2 
 
/ Windows UM3. 7/8/2009 11:53:00 AM 
Case 1; ambient file U:\Nick\Camas\VP plumeF2.003.db; Diffuser table record 1: ---------------------------------- 
      Depth    Amb-cur    Amb-dir    Amb-sal    Amb-tem    Amb-pol      Decay    Far-spd    Far-dir    Disprsn 
          m        m/s        deg        psu          C      kg/kg        s-1        m/s        deg   m0.67/s2 
        0.0       1.03      180.0        0.0       12.6        0.0        0.0       1.03      180.0     0.0003 
        1.0       1.09      180.0        0.0       12.6        0.0        0.0       1.09      180.0     0.0003 
        2.0       1.09      180.0        0.0       12.6        0.0        0.0       1.09      180.0     0.0003 
        3.0       1.07      180.0        0.0       12.6        0.0        0.0       1.07      180.0     0.0003 
        4.0       1.06      180.0        0.0       12.6        0.0        0.0       1.06      180.0     0.0003 
        5.0       1.03      180.0        0.0       12.6        0.0        0.0       1.03      180.0     0.0003 
        6.0        1.0      180.0        0.0       12.6        0.0        0.0        1.0      180.0     0.0003 
        7.0       0.98      180.0        0.0       12.6        0.0        0.0       0.98      180.0     0.0003 
        8.0       0.95      180.0        0.0       12.6        0.0        0.0       0.95      180.0     0.0003 
        9.0       0.92      180.0        0.0       12.6        0.0        0.0       0.92      180.0     0.0003 
       10.0       0.91      180.0        0.0       12.6        0.0        0.0       0.91      180.0     0.0003 
       11.0       0.89      180.0        0.0       12.6        0.0        0.0       0.89      180.0     0.0003 
       12.0       0.85      180.0        0.0       12.6        0.0        0.0       0.85      180.0     0.0003 
   P-dia  P-elev V-angle H-angle   Ports Spacing AcuteMZ ChrncMZ P-depth Ttl-flo Eff-sal    Temp Polutnt 
    (in)    (ft)   (deg)   (deg)      ()    (ft)    (ft)    (ft)    (ft)   (MGD)   (psu)     (C) (kg/kg) 
    3.88     1.0    90.0   180.0    16.0    10.0    32.0   321.0    26.6   11.77     0.0    16.0   100.0 
Froude number:      195.1 
        Depth  Amb-cur    P-dia  Polutnt   Dilutn  CL-diln   x-posn   y-posn 
Step     (ft)    (m/s)     (in)  (kg/kg)       ()       ()     (ft)     (ft) 
   0      26.6    0.947     3.88    100.0      1.0      1.0      0.0      0.0; 
 100     25.26    0.959    19.12    16.37    6.105    2.072   -0.553      0.0; 
 200     23.22    0.977    53.32    2.354    42.46    10.66   -10.13      0.0; 
 239     21.73    0.987    77.79    1.088     91.9    23.14   -32.38      0.0; acute zone, 
 284     19.23    1.004    120.4    0.446    224.0     56.5   -119.2      0.0; merging, 
 300     17.97    1.015    146.8    0.325    307.6    85.38   -194.3      0.0; 
 316     16.39    1.029    187.5    0.237    422.2    139.5   -321.1      0.0; chronic zone, 
 345     12.72   



G-3 
 
/ Windows UM3. 7/8/2009 12:02:27 PM 
Case 1; ambient file U:\Nick\Camas\VP plumeF3.004.db; Diffuser table record 1: ---------------------------------- 
      Depth    Amb-cur    Amb-dir    Amb-sal    Amb-tem    Amb-pol      Decay    Far-spd    Far-dir    Disprsn 
          m        m/s        deg        psu          C      kg/kg        s-1        m/s        deg   m0.67/s2 
        0.0       0.79      180.0        0.0       12.6        0.0        0.0       0.79      180.0     0.0003 
        1.0       0.77      180.0        0.0       12.6        0.0        0.0       0.77      180.0     0.0003 
        2.0       0.74      180.0        0.0       12.6        0.0        0.0       0.74      180.0     0.0003 
        3.0        0.7      180.0        0.0       12.6        0.0        0.0        0.7      180.0     0.0003 
        4.0       0.65      180.0        0.0       12.6        0.0        0.0       0.65      180.0     0.0003 
        5.0       0.61      180.0        0.0       12.6        0.0        0.0       0.61      180.0     0.0003 
        6.0       0.54      180.0        0.0       12.6        0.0        0.0       0.54      180.0     0.0003 
        7.0       0.46      180.0        0.0       12.6        0.0        0.0       0.46      180.0     0.0003 
        8.0       0.46      180.0        0.0       12.6        0.0        0.0       0.46      180.0     0.0003 
        9.0       0.46      180.0        0.0       12.6        0.0        0.0       0.46      180.0     0.0003 
       10.0       0.46      180.0        0.0       12.6        0.0        0.0       0.46      180.0     0.0003 
       11.0       0.46      180.0        0.0       12.6        0.0        0.0       0.46      180.0     0.0003 
       12.0       0.46      180.0        0.0       12.6        0.0        0.0       0.46      180.0     0.0003 
   P-dia  P-elev V-angle H-angle   Ports Spacing AcuteMZ ChrncMZ P-depth Ttl-flo Eff-sal    Temp Polutnt 
    (in)    (ft)   (deg)   (deg)      ()    (ft)    (ft)    (ft)    (ft)   (MGD)   (psu)     (C) (kg/kg) 
    3.53     1.0    90.0   180.0    16.0    10.0    32.0   321.0    21.0    7.57     0.0    16.0   100.0 
Froude number:      159.0 
        Depth  Amb-cur    P-dia  Polutnt   Dilutn  CL-diln   x-posn   y-posn 
Step     (ft)    (m/s)     (in)  (kg/kg)       ()       ()     (ft)     (ft) 
   0      21.0    0.508     3.53    100.0      1.0      1.0      0.0      0.0; 
 100      19.3    0.548    20.07    15.03     6.65    2.489   -0.566      0.0; 
 200     17.11    0.594    57.16     2.23    44.83    10.96   -8.541      0.0; 
 246     15.31    0.623    87.94    0.897    111.5     27.1    -32.2      0.0; acute zone, 
 280     13.56    0.644    121.0    0.457    218.5    53.36   -82.66      0.0; merging, 
 300     12.16    0.664    155.2    0.308    324.8    90.03   -149.6      0.0; 
 327     9.778      0.7    236.4     0.18    554.3    232.8   -325.9      0.0; chronic zone, surface, 
Outside chronic zone 
 ; 
12:02:30 PM. amb fills: 2 



G-4 
 
/ Windows UM3. 7/8/2009 11:57:24 AM 
Case 1; ambient file U:\Nick\Camas\VP plumeF4.005.db; Diffuser table record 1: ---------------------------------- 
      Depth    Amb-cur    Amb-dir    Amb-sal    Amb-tem    Amb-pol      Decay    Far-spd    Far-dir    Disprsn 
          m        m/s        deg        psu          C      kg/kg        s-1        m/s        deg   m0.67/s2 
        0.0      0.264      180.0        0.0       12.6        0.0        0.0      0.264      180.0     0.0003 
        1.0      0.264      180.0        0.0       12.6        0.0        0.0      0.264      180.0     0.0003 
        2.0      0.256      180.0        0.0       12.6        0.0        0.0      0.256      180.0     0.0003 
        3.0      0.247      180.0        0.0       12.6        0.0        0.0      0.247      180.0     0.0003 
        4.0      0.228      180.0        0.0       12.6        0.0        0.0      0.228      180.0     0.0003 
        5.0       0.21      180.0        0.0       12.6        0.0        0.0       0.21      180.0     0.0003 
        6.0      0.187      180.0        0.0       12.6        0.0        0.0      0.187      180.0     0.0003 
        7.0      0.163      180.0        0.0       12.6        0.0        0.0      0.163      180.0     0.0003 
        8.0      0.163      180.0        0.0       12.6        0.0        0.0      0.163      180.0     0.0003 
        9.0      0.163      180.0        0.0       12.6        0.0        0.0      0.163      180.0     0.0003 
       10.0      0.163      180.0        0.0       12.6        0.0        0.0      0.163      180.0     0.0003 
       11.0      0.163      180.0        0.0       12.6        0.0        0.0      0.163      180.0     0.0003 
       12.0      0.163      180.0        0.0       12.6        0.0        0.0      0.163      180.0     0.0003 
   P-dia  P-elev V-angle H-angle   Ports Spacing AcuteMZ ChrncMZ P-depth Ttl-flo Eff-sal    Temp Polutnt 
    (in)    (ft)   (deg)   (deg)      ()    (ft)    (ft)    (ft)    (ft)   (MGD)   (psu)     (C) (kg/kg) 
    3.88     1.0    90.0   180.0    16.0    10.0    32.0   321.0    21.0   11.77     0.0    16.0   100.0 
Froude number:      195.1 
        Depth  Amb-cur    P-dia  Polutnt   Dilutn  CL-diln   x-posn   y-posn 
Step     (ft)    (m/s)     (in)  (kg/kg)       ()       ()     (ft)     (ft) 
   0      21.0    0.177     3.88    100.0      1.0      1.0      0.0      0.0; 
 100     16.85    0.206     27.3     13.8    7.242    3.583   -0.525      0.0; 
 200     10.74    0.241    114.0    2.063    48.44    13.14   -6.894      0.0; 
 205     10.39    0.243    120.1    1.869    53.48    14.16   -7.836      0.0; merging, 
 235     7.409    0.253    181.5    1.032    96.88    30.73   -19.84      0.0; surface, 
Const Eddy Diffusivity.  Farfield dispersion based on wastefield width of      50.33 m 
    conc  dilutn   width distnce    time 
 (kg/kg)             (m)     (m)    (hrs) (kg/kg)   (s-1)   (m/s)(m0.67/s2) 
 1.03009   97.03   57.33   97.84   0.156     0.0     0.0   0.163 3.00E-4 
count: 1 
 ; 
11:57:27 AM. amb fills: 2 



G-5 
 
/ Windows UM3. 9/4/2009 3:02:05 PM 
Case 1; ambient file U:\Nick\Camas\VP plumeF5.006.db; Diffuser table record 1: ---------------------------------- 
      Depth    Amb-cur    Amb-dir    Amb-sal    Amb-tem    Amb-pol      Decay    Far-spd    Far-dir    Disprsn 
          m        m/s        deg        psu          C      kg/kg        s-1        m/s        deg   m0.67/s2 
        0.0       0.79      180.0        0.0       21.5        0.0        0.0       0.79      180.0     0.0003 
        1.0       0.77      180.0        0.0       21.5        0.0        0.0       0.77      180.0     0.0003 
        2.0       0.74      180.0        0.0       21.5        0.0        0.0       0.74      180.0     0.0003 
        3.0        0.7      180.0        0.0       21.5        0.0        0.0        0.7      180.0     0.0003 
        4.0       0.65      180.0        0.0       21.5        0.0        0.0       0.65      180.0     0.0003 
        5.0       0.61      180.0        0.0       21.5        0.0        0.0       0.61      180.0     0.0003 
        6.0       0.54      180.0        0.0       21.5        0.0        0.0       0.54      180.0     0.0003 
        7.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
        8.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
        9.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
       10.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
       11.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
       12.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
   P-dia  P-elev V-angle H-angle   Ports Spacing AcuteMZ ChrncMZ P-depth Ttl-flo Eff-sal    Temp Polutnt 
    (in)    (ft)   (deg)   (deg)      ()    (ft)    (ft)    (ft)    (ft)   (MGD)   (psu)     (C) (kg/kg) 
    3.38     1.0    90.0   180.0    16.0    10.0    32.0   321.0    21.0    6.26     0.0    22.0   100.0 
Froude number:      304.2 
        Depth  Amb-cur    P-dia  Polutnt   Dilutn  CL-diln   x-posn   y-posn 
Step     (ft)    (m/s)     (in)  (kg/kg)       ()       ()     (ft)     (ft) 
   0      21.0    0.508     3.38    100.0      1.0      1.0      0.0      0.0; 
 100     19.52    0.543    18.47     15.4    6.494    2.358   -0.524      0.0; 
 200     17.55    0.585    51.92    2.267    44.11    10.79   -8.325      0.0; 
 247     15.88    0.616    80.63    0.894    111.9    27.15   -32.33      0.0; acute zone, 
 290     13.85    0.641    120.7    0.381    262.2    64.07   -105.8      0.0; merging, 
 300     13.25    0.648    135.2    0.313    319.6    82.42   -141.5      0.0; 
 328     11.21    0.678    203.9     0.18    556.4    193.9   -321.6      0.0; chronic zone, 
 340     10.24    



G-6 
 
/ Windows UM3. 9/4/2009 2:49:24 PM 
Case 1; ambient file U:\Nick\Camas\VP plumeF6.007.db; Diffuser table record 1: ---------------------------------- 
      Depth    Amb-cur    Amb-dir    Amb-sal    Amb-tem    Amb-pol      Decay    Far-spd    Far-dir    Disprsn 
          m        m/s        deg        psu          C      kg/kg        s-1        m/s        deg   m0.67/s2 
        0.0       0.79      180.0        0.0       21.5        0.0        0.0       0.79      180.0     0.0003 
        1.0       0.77      180.0        0.0       21.5        0.0        0.0       0.77      180.0     0.0003 
        2.0       0.74      180.0        0.0       21.5        0.0        0.0       0.74      180.0     0.0003 
        3.0        0.7      180.0        0.0       21.5        0.0        0.0        0.7      180.0     0.0003 
        4.0       0.65      180.0        0.0       21.5        0.0        0.0       0.65      180.0     0.0003 
        5.0       0.61      180.0        0.0       21.5        0.0        0.0       0.61      180.0     0.0003 
        6.0       0.54      180.0        0.0       21.5        0.0        0.0       0.54      180.0     0.0003 
        7.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
        8.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
        9.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
       10.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
       11.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
       12.0       0.46      180.0        0.0       21.5        0.0        0.0       0.46      180.0     0.0003 
   P-dia  P-elev V-angle H-angle   Ports Spacing AcuteMZ ChrncMZ P-depth Ttl-flo Eff-sal    Temp Polutnt 
    (in)    (ft)   (deg)   (deg)      ()    (ft)    (ft)    (ft)    (ft)   (MGD)   (psu)     (C) (kg/kg) 
    3.57     1.0    90.0   180.0    16.0    10.0    32.0   321.0    21.0    7.96     0.0    22.0   100.0 
Froude number:      337.3 
        Depth  Amb-cur    P-dia  Polutnt   Dilutn  CL-diln   x-posn   y-posn 
Step     (ft)    (m/s)     (in)  (kg/kg)       ()       ()     (ft)     (ft) 
   0      21.0    0.508     3.57    100.0      1.0      1.0      0.0      0.0; 
 100     19.24    0.549    20.51    14.94    6.691    2.525   -0.577      0.0; 
 200     16.99    0.597    58.61    2.223    44.99    10.99   -8.606      0.0; 
 246     15.15    0.625    90.18    0.894    111.9     27.2   -32.64      0.0; acute zone, 
 277     13.52    0.644    120.6    0.484    206.7    50.38   -77.94      0.0; merging, 
 300     11.89    0.668    161.3    0.307    325.9    92.59   -156.5      0.0; 
 324     9.785    0.699    235.1    0.191    524.2    218.4   -319.1      0.0; surface, 
Const Eddy Diffusivity.  Farfield dispersion based on wastefield width of      51.69 m 
    conc  dilutn   width distnce    time 
 (kg/kg)             (m)     (m)    (hrs) (kg/kg)   (s-1)   (m/s)(m0.67/s2) 
 0.18983   526.7   51.71   97.84 3.41E-4     0.0     0.0    0.46 3.00E- 
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Abbreviations and Acronyms

303(d) List An EPA-mandated listing of streams that do not meet water quality
standards. It includes the contaminant type and source, stream
segment length, and other information.

BMP Best Management Practice: A Best Management Practice is an
activity, device, or structure that serves as a means of reducing or
eliminating the generation of pollution or the movement of
pollution towards stream, rivers, and lakes.

CIP Capital Improvement Project or Capital Improvement Plan

Collection and means the drainage facilities, both natural and man-made, which
conveyance system collect, contain, and provide for the flow of surface and stormwater

to a receiving water or infiltration facility. The natural elements of
the conveyance system include, but are not limited to, small
drainage courses, streams, rivers, lakes, and wetlands. The human-
made elements of the collection and conveyance system include,
but are not limited to, gutters, inlets, ditches, pipes, channels, and
retention/detention facilities.

CWA Clean Water Act

DMA Designated Management Agencies

Detention To hold runoff in a basin (pond) for a short period of time, thereby
delaying the introduction of its volume (quantity) of stormwater to
the neighboring stream.

Ecology Washington State Department of Ecology

EIA Effective Impervious Area: Refers to impervious area that is
directly connected to a collection system, as opposed to running
across grass or some other type of pervious system before entering
the collection system.

EPA Environmental Protection Agency

ESA Endangered Species Act

ESC Plan Erosion and Sediment Control Plan
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Flood Control Facility A detention, retention or other storage facility that reduces the flow
rate of stormwater runoff and retains and releases storage volumes.

Flood Plain The land bordering a stream subject to inundation when the stream
is at flood stage.

Flow Control Exempt Large water bodies shown in Appendix I-E of the 2012 Stormwater
Management Manual for Western Washington are exempt from
Minimum Requirement 7.

FTE Full-time Equivalent Employee

Ground Water The water under the surface of the earth that is found within the
pore spaces and cracks between the particles of soil, sand, gravel
and bedrock.

Hydraulic Connectivity Similar to EIA, where runoff from impervious surfaces are directly
connected to a collection system. Reducing Hydraulic connectivity
refers to discharging stormwater to pervious areas rather than a
collection system.

IDDE Illicit Discharge and Detection Elimination Program

Illicit Discharges Any discharge to a storm sewer that is not composed entirely of
stormwater and is not allowed per the NPDES permit and C.M.C.
14.04

Injection Well Means a “well” into which “fluids” are being injected.

LEED Leadership in Energy and Environmental Design.

LID Low Impact Development

MS4 Municipal Separate Storm Sewer System: The Municipal Separate
Storm Sewer System is an EPA-mandated program that requires
municipalities to initiate activities to reduce its quantity and
improve its quality of stormwater.

NFIP National Flood Insurance Program

NMFS National Marine Fisheries Services

NOAA National Oceanic and Atmospheric Administration
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NPDES National Pollutant Discharge Elimination System: A permit
required from EPA for the discharge of stormwater into rivers,
streams, and lakes. It is the permit that governs the activities under
the MS4 program.

NRCS Natural Resource Conservation Service

Non-Point Source Water pollution that does not come from a specific pipe, but is
derived from stormwater runoff and flows to streams, rivers, and
lakes directly from adjacent properties.

NUGA North Urban Growth Area

Non–Structural BMP A BMP that does not include the use of a structural device, such as
public education.

O & M Operations and Maintenance

Point Source Water pollution that is released from a specific pipe into a stream,
river, or lake.

SDC System Development Charges

SEPA State Environmental Policy Act

SFHA Special Flood Hazard Areas

SMMWW The 2012 Stormwater Management Manual for Western
Washington, prepared by the Washington State Department of
Ecology.

Storm Sewer A system of below-ground pipes that convey stormwater to its
discharge point.

Stormwater Stormwater is rainwater that accumulates on land as a result of
storms and runoff from urban areas such as roads and roofs.

Structural BMP A BMP that involves the use of a structure, such as a vegetated
filter strip or catch basin with sump.

Surface Water Surface water includes stormwater, and water in a stream, river,
lake, wetland, or ocean.

SWMP Stormwater Master Plan
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SWPPP Stormwater Pollution Prevention Plan

TMDL Total Maximum Daily Load: Total maximum daily load is a
measurement of the maximum concentration of a specific
contaminant possible in stream water without causing harm to the
stream.

TSS Total Suspended Solids

UIC Underground Injection Control: means the Underground Injection
Control program under Part C of the Safe Drinking Water Act,
which regulates injection wells.

Waters of the State Includes those waters as defined as “waters of the United States” in
40 CFR Subpart 122.2 within the geographic boundaries of
Washington State and “waters of the State” as defined in Chapter
90.48 RCW, which includes lakes rivers, ponds, streams, inland
waters, underground waters, salt waters, and all other surface waters
and water courses within the jurisdiction of the State of
Washington.

WLA Wasteload Allocation

WQ Water Quality
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Section 1—Introduction

1.1 Introduction
As with many communities across the country, the City of Camas is facing the challenge
of balancing growth and development with quality of life and environmental
stewardship. Recent information regarding the impact of urban stormwater on the
environment has prompted new regulations, including National Pollutant Discharge
Elimination System (NPDES) permitting, Underground Injection Control (UIC)
regulations, and the Endangered Species Act (ESA). These regulations have forced
jurisdictions to fund ever-expanding stormwater programs. And, the implementation of
water quality and flow control regulations finds jurisdictions with a need to manage and
maintain an ever larger list of stormwater infrastructure components.

As with all utilities, stormwater infrastructure requires routine inspection and
maintenance. Some pipelines in the downtown core are well over 70-years old, and
repairs become more frequent to properly maintain these assets. Some stormwater
facilities such as detention ponds and biofiltration swales have been in place for 20 years
or more, and these facilities require routine maintenance and repairs such as re-grading
and landscaping, fencing replacements, access road upkeep, or structural repairs.

The City’s NPDES stormwater discharge permit with the Washington State Department
of Ecology (Ecology) continues to consume more of the City’s resources. Retrofit
programs, monitoring, mapping, record-keeping and reporting, illicit discharge and
detection, public education and outreach, and the myriad of other requirements takes
more staff time and requires more capital projects to stay in compliance.

The current stormwater utility rate does not include a large capital. Financial Consulting
Solutions Group (FCSG) conducted a rate study in 2009, and this study set the storm
rate to recover the cost of basic operation and maintenance of the existing storm system
and modest amounts for replacement of existing infrastructure. As part of the Fisher
Basin Utility, some capital dollars have been available but that account has been
depleted. To provide a secure long term capital fund, the FSCG study proposed
implementation of a System Development Charge (SDC) with a methodology consistent
with the current water and sewer SDC. The rate would capture both historical costs and
future capital needs. Prior to considering an SDC the City is required to adopt a basis for
the SDC.

For these reasons and others, the City proposes to develop a stormwater capital
improvement program similar to those for their transportation, water, and wastewater
systems. These well-established programs are used for developing, implementing, and
funding projects necessary for the ongoing maintenance, repair, and upgrade of existing
assets, and for the planning and construction of new facilities. This plan will provide the
basis for the future capital component of a SDC.



Section 1—Introduction
Continued

2 C i t y  o f  C a m a s

C:\Users\scoulter\Documents\GroupWise\Draft CIP Ver 4.docx

This inaugural CIP provides a capital program list that can be used to plan and fund
stormwater maintenance activities, retrofits, repairs, and new facilities to serve existing
and new development. This list can be used to develop a six-year capital plan similar to
other city infrastructure programs. The intent of this inaugural plan is to identify an
initial list of maintenance and capital improvement projects necessary to adequately care
for the city’s stormwater infrastructure. This plan includes the following components:

• Section Two: A discussion of stormwater regulations that the city follows.

• Section Three: A discussion of the study area (City limits plus urban growth area)
characteristics that influence stormwater management.

• Section Four: A discussion of future development potential and how the City’s
stormwater ordinance may be met with the future development.

• Section Five: A list of capital projects identified for correcting deficiencies with
existing facilities or identifying future capital improvement needs.

• Section Six: A description of the City’s stormwater funding through their
stormwater utility. Future editions to this plan will include a plan to meet the
City’s ongoing funding needs for stormwater infrastructure.

1.2 Plan Goals
The City has initiated the development of a Capital Improvement Plan as part of their
structured approach for implementing stormwater programs and projects, and
maintaining the City’s existing stormwater assets. This plan seeks to align itself with and
ascribe to the goals of the City’s mission statement:

The City of Camas commits to preserving its heritage, sustaining and enhancing a high quality of
life for all its citizens and developing the community to meet the challenges of the future. We take
pride in preserving a healthful environment while promoting economic growth. We encourage
citizens to participate in government and community, assisting the city in its efforts to provide
quality services consistent with their desires and needs.

This mission statement describes the City’s commitment to protecting the environment
and quality of life for its citizens, while promoting economic development to maintain
vitality in the urban area. With that in mind, the following goals have been developed for
this stormwater capital program:

• Create a program for stormwater management that replicates capital programs
for the City’s other infrastructure systems and allows for capital program
planning and funding.

• Develop a program that allows for adequate funding of stormwater projects that
supports the City’s transportation infrastructure program.
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• Provide stormwater management in a way that is consistent with the City’s
mission statement in regard to environmental protection and economic
development.

Figure 1-1 provides a discussion of stormwater runoff and how land use affects both the
quantity and quality of the runoff. As this water is what feeds our creeks and streams, it
has a direct affect on the quality of aquatic habitat. This discussion provides information
on the framework from which stormwater management tools are developed.
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Figure 1-1: The Importance of Stormwater Management (Courtesy of Clark County)
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1.3 Previous Studies
The City has conducted stormwater studies to address specific problems or to provide
master plans for specific areas. This Capital Improvement Plan includes a review of these
past reports to identify opportunities for implementing projects developed with those
studies. The key plans and studies are listed in Table 1.1.

Table 1.1: Past Stormwater and Drainage Studies

Study Name (City Job No.)
Date
Published Author

Fisher Basin Sub-area Plan (S-253) Early 1990’s Parametrix, Inc.

North Dwyer Creek Master Plan (S-370) October 1998 David Evans and
Associates

Technical Memorandum for Long-Term
Assessment of North Dwyer Creek ( S-370) February 2001 David Evans and

Associates

Fisher Basin Stormwater and Wetlands
Master Plan, Phase 1 (S-370) July 2001 David Evans and

Associates

Lacamas Lake: Nutrient Loading and In-
lake Conditions (NA) April 2004 Clark County

Fisher Basin Hydrologic and Hydraulic
Analysis (S-456) October 2005 Maul, Foster, and Alongi

Monitoring Report Lacamas Lake Annual
Date Summary for 2007(NA) 2007 Clark County
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Section 2—Regulatory Environment

2.1 Introduction
The City of Camas is required to meet local, state and federal regulations applicable to its
operations and activities. Environmental regulations that apply to the City are summarized in
this section. While the primary focus of this CIP is stormwater, the impacted natural
resources include surface waters and associated aquatic species and habitat as well as
groundwater.

This section provides a description of each requirement with the majority of the narrative
focusing on those regulations deemed to be the primary drivers that most influence City
functions. Because it is a regulation that spans multiple environmental media, the State
Environmental Policy Act (SEPA) is covered as an adjunct to other environmental
regulations. Similar to SEPA, tribal input through the consultation and collaboration process
spans multiple regulation and environmental media and is also an adjunct to the other listed
regulations. Consequently, these two topics are treated separately and are discussed at the
conclusion of this section.

2.2 The Clean Water Act (CWA)
The CWA is the primary federal law governing water pollution. The goal of the CWA is to
eliminate releases of pollution into water and ensure that surface waters meet standards to
protect fish, shellfish, wildlife and human health. Under the CWA, EPA has implemented
pollution control programs including the National Pollutant Discharge Elimination System
(NPDES) permit system which applies to industrial, municipal, and construction discharges
to surface waters. In Washington State, EPA has delegated authority to administer the
NDPES permit program to the Washington State Department of Ecology (Ecology). The
NPDES Phase II Municipal Stormwater Permit applies to the City of Camas.

The CWA also regulates quality standards for surface waters and requires that water bodies
not meeting standards be placed on the CWA section 303(d) list. Waters placed on the
303(d) list require the development of a water cleanup plan, also known as a Total Maximum
Daily Load (TMDL). Following the issuance of a TMDL, NPDES permits are modified to
include implementation of requirements to reduce pollutant loading.

The NPDES stormwater permit, standards, the 303(d) list and TMDLs and their
applicability to the City are further described in the following sections.
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2.2.1 NPDES Permit Description and Applicability

Phase 1I NPDES Municipal Stormwater Permit

NPDES Phase II permits, first issued in 1999, requires regulated small Municipal Separate
Storm Sewer Systems (MS4s) in urbanized areas, as well as small MS4s outside the urbanized
areas that are designated by the permitting authority, to obtain NPDES permit coverage for
their stormwater discharges. Small MS4s are jurisdictions or agencies with populations under
100,000 that are not regulated by a Phase I program.

Small MS4s outside of a UA are required to obtain an NPDES permit if it is serving a
jurisdiction with a population of at least 10,000 and a population density of at least 1,000
people per square mile.

Each regulated MS4 is required to develop and implement a stormwater management
program (SWMP) to reduce the contamination of stormwater runoff and prohibit illicit
discharges.

An MS4 is a conveyance or system of conveyances that is:

• Owned by a state, city, town, village, or other public entity that discharges to waters
of the U.S.;

• Designed or used to collect or convey stormwater (including storm drains, pipes,
ditches, etc.);

• Not a combined sewer; and

• Not part of a Publicly Owned Treatment Works (sewage treatment plant).

NPDES Permit terms run for five years. The current Municipal permit was issued January
17, 2007, went into effect on February 16, 2007, was modified on June 12, 2009, and expired
on February 15, 2012. A draft permit for the next permit term is currently undergoing
review, and Ecology has extended coverage for the existing permit until the new permit is
reissued.

Implementing the City’s NPDES permit requires a Comprehensive Stormwater Management
Program that includes:

• Mapping stormwater systems

• Educating employees and the public

• Detecting and eliminating illicit discharges

• Controlling stormwater runoff from new development, redevelopment and
construction
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• An operations and maintenance program

• Annual reporting

NPDES Stormwater Permit – Construction General

The NPDES Construction Stormwater General Permit was originally issued in 1995 and
regulated sites with greater than five acres of disturbance. It was re-issued by Ecology
November 16, 2005, where coverage changed from 5 acres down to one acre and reissued
again on December 10, 2010.

In general, the permit regulates clearing, grading and/or excavation that results in the
disturbance of one acre or more for sites that discharge stormwater to surface waters of the
state. In some cases, smaller sites may be subject to the permit if Ecology determines the site
to be a significant contributor of pollutants or expects discharges from the site could
reasonably cause a violation of water quality standards.

The requirements of the Construction General Permit include:

• Compliance with applicable state water quality and sediment management standards

• Monitoring Requirements

• Reporting and Recordkeeping

• Solid and Liquid Waste Disposal

• Additional Restrictions for Discharges to 303(d) listed or TMDL Water bodies

• Stormwater Pollution Prevention Plan (SWPPP)

The permit requires monitoring for turbidity and in certain cases for pH. When benchmark
values for these constituents are exceeded, the SWPPP must be revised as needed, source
control and treatment BMPs must be implemented, and all activities documented in the site
log book. In addition, Ecology must be notified by phone and daily sampling continued until
constituent levels are reduced to acceptable levels. Any discharges to TMDL or 303(d)-listed
waters that exceed numerical effluent limits for turbidity and pH constitute a violation of the
permit.

The Construction Permit applies to:

• land disturbing operations that disturb one or more acres, or

• Sites that are part of a larger common plan of development or sale that disturb less
than one acre of total land area if the larger common plan will ultimately disturb one
or more acres.
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2.2.2 303(d) List and TMDLs

303(d) List

Under Section 303(d) of the CWA, states are required to prepare a list of surface waters
where beneficial uses have been impaired. These beneficial uses include industrial use,
aquatic habitat, drinking water, and recreation. In Washington State, Ecology conducts
biennial water quality assessments to determine whether surface waters are meeting state
surface water quality standards. Ecology’s assessment of which surface waters are placed on
the 303(d) list is guided by federal laws, state water quality standards, and the Policy on the
Washington State Water Quality Assessment. This water quality policy describes how the
standards are applied, requirements for the data used, and how to prioritize TMDLs. The
goal of the policy is to provide a guide for selecting which surface water is impaired by
pollutants and how severely.

The 303(d) List represents polluted waters that require the development of a water quality
improvement project or TMDL. A TMDL is the amount of pollutant loading that a given
water body can receive and still meet water quality standards established to protect beneficial
uses.

The Environmental Protection Agency (EPA) approved Washington’s current water quality
assessment and 303(d) list on January 29, 2009. In Camas, the water bodies and constituents
include the following:

• Lacamas Creek (dissolved oxygen, temperature, bacteria and pH)

• Lacamas Lake (total phosphorous)

• Washougal River (fecal coliform)

• Dwyer Creek (dissolved oxygen)

• Lower Columbia River (temperature, total dissolved gas, dioxin)

Ecology expects to submit a new Freshwater Assessment and 303(d) list to the EPA for
approval during the winter of 2012-2013.

TMDLs

Currently, the City has not been identified as a party with implementation responsibilities
under any existing TMDLs. A new TMDL is currently under development by Ecology
associated with the listings for Lacamas Creek on the current 303(d) List. Ecology’s TMDL
prioritization and scheduling process is a five-step, five-year process that includes public
notice, public involvement, scoping, data collection and analysis, action plan development
and implementation. Implementation requirements are included in NPDES waste discharge
permits when issued or through permit modifications.
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Under RCW 90.48 – Water Pollution Control, and in the absence of an established TMDL,
Ecology has the authority to condition the Construction Stormwater General Permit with
additional requirements to control discharge of pollutants to impaired water bodies listed on
the 303(d) list.

2.3 The Safe Drinking Water Act (SDWA)
The SDWA is the primary federal law governing protection of drinking water and applies to
all public water systems. Under the SDWA, the EPA has established National Primary
Drinking Water Regulations that set standards for maximum contaminant levels to ensure
drinking water quality. The SDWA also authorizes the EPA to regulate injection wells to
protect underground drinking water supplies.

2.3.1 Underground Injection Control (UIC) Rule

To satisfy the intent and requirements of the SDWA and the Washington State Water
Pollution Control Act, chapter 90.48 RCW, the Washington State Legislature adopted the
UIC Program, chapter 173-218 WAC. Under this program UICs used for stormwater
discharge and/or treatment are considered Class V UICs.

Class V injection wells are usually shallow injection wells that inject fluids above the
uppermost groundwater aquifer. Some examples include dry wells, french drains used to
manage stormwater, and drain fields. Examples of Class V injection wells that are allowed in
Washington, and relate to stormwater, include drywells and infiltration trenches used to
drain stormwater runoff into the ground surface.

All Class V injection wells must be registered with Ecology, except wells receiving residential
roof runoff from a single family home or to control basement flooding at single family
homes (including duplexes). These wells are exempt from the registration requirements.

To provide clarification on which stormwater infiltration techniques meet the Class V well
definition, the Department of Ecology’s UIC website includes a memorandum from the
EPA which identifies specific infiltration practices/technologies and discusses whether or
not they are constitute a Class V well (Boornazian, & Heare, 2008). The guidance
information provided in the EPA memorandum is summarized in Table 2.1.
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Table 2.1: Class V Well Identification Guide From EPA

Infiltration Practice/Technology Considered a Class V Well?

Rain Gardens & Bioretention Facilities No.

Vegetated Swales No.

Pocket Wetlands & Stormwater Wetlands No.

Vegetated Landscaping No.

Vegetated Buffers No.

Tree Boxes & Planter Boxes No.

Permeable Pavement No.

Reforestation No.

Downspout Disconnection
No – typically these are downspouts are
redirected from sewers to permeable surfaces
where runoff can infiltrate.

Infiltration Trenches
Yes – when they include an assemblage of
perforated pipes, or are deeper than their
widest surface dimension.

Commercially Manufactured Stormwater
Infiltration Devices

Yes.- typically these constitute a subsurface
fluid distribution system.

Drywells, Seepage Pits, Improved
Sinkholes

Yes – typically these are deeper than their
widest surface dimension.

The governing EPA criteria used to make the determinations in Table 2.1 includes:

• A Class V has a sub-surface distribution system

• A Class V well is a hole that is deeper than its widest surface dimension

If either one of these criteria apply to a particular stormwater infiltration practice or
technology, then it would be considered a Class V well and would be subject to UIC
regulations.

The following summary from Ecology’s December 2006 Guidance for UIC Wells that Manage
Stormwater speaks to the requirements for existing UIC wells and requirements for
municipalities with NPDES stormwater permits.
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Existing UIC Wells

UIC wells constructed before February 3, 2006 are considered by Ecology to be “existing”
wells and have different requirements than wells constructed after.

Existing UIC wells must be registered with Ecology, except for wells receiving residential
roof runoff from a single family home or to control basement flooding at single family
homes (including duplexes).

An assessment of existing wells must be completed to determine if the existing UIC wells are
a high threat to ground water. UIC wells that are high threat to ground water must be
retrofitted to protect ground water quality.

New UIC Wells

UIC wells constructed after February 3, 2006 are considered by Ecology to be “new” wells
and must meet Ecology’s Non-endangerment standard. This can be done through the
presumptive approach (following the guidelines in Ecology 2006, or through the
demonstrative approach, where evidence is provided that the non-endangerment standard is
met.

Requirements for Municipalities with NPDES Stormwater Permits

Municipalities that are under an NPDES stormwater permit may also have stormwater
discharges to UIC wells. The Stormwater Management Program required by the NPDES
stormwater permit includes best management practices that also may be applied to
stormwater discharges to UIC wells. To avoid duplication, municipalities that are under an
NPDES stormwater permit may meet UIC program requirements by applying their
Stormwater Management Program to areas served by UIC wells. See Chapter 173-218-090(2)
WAC.

Since the NPDES permit does not fulfill all the requirements of the UIC Program, the
following must be added to the Stormwater Management Program (SWMP) and
implemented:

• UIC wells must be registered

• New UIC wells must be constructed according to the specifications in this guidance

• A well assessment must be completed for all existing UIC wells

• Existing UIC wells that are determined to be a high threat to ground water must be
retrofitted

More information on these procedures can be found in Ecology (2006).
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2.4 Endangered Species Act (ESA)
The purpose of the federal ESA is to protect species and the ecosystems upon which they
depend. Two primary goals of the ESA are to prevent the extinction of endangered plant
and animal life and their critical habitats, and to pursue survival and recovery of these
populations. It is administered by two agencies, the U.S. Fish and Wildlife (USFWS)
(freshwater fish and all other species) and the National Oceanic and Atmospheric
Administration (NOAA) (marine species). The ESA prohibits any “take” of species listed as
endangered. “Take” is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect. In 1999, 12 groups of Pacific Northwest salmon and several populations
of bull trout were listed as threatened or endangered under the ESA, and in July 2000,
NOAA NMFS adopted a rule governing the “take” of 14 groups of salmon and steelhead
listed as threatened under the ESA.

Salmon Recovery

The ESA and Washington State law require development of plans to recover salmon. The
Governor's Salmon Recovery Office was established by the Legislature to coordinate a
statewide salmon recovery strategy.

The Lower Columbia Fish Recovery Board (LCFRB) is charged with coordinating salmon
recovery in the lower Columbia River basin, including Camas. They have developed and
documented a plan to support salmon recovery for Willamette/Lower Columbia River
Evolutionary Significant Units (ESU) in Washington.

The City of Camas, along with other members of the Planning Unit, unanimously approved
the plan developed by the LCFRB on December 13, 2004. The Watershed Management Plan
was adopted by the parent counties of Clark, Cowlitz and Skamania counties on July 21,
2006.  Detailed implementation planning was completed in June of 2008. Each
implementing entity documents its commitment and approach to implementing specific
actions in its Six-Year Implementation Work Schedule that addresses recovery plan and
watershed plan actions.  Camas is currently implementing actions and tracking its activities in
a web-based data system called Salmon PORT accessed from the LCFRB website.

2.5 City of Camas Municipal Code Requirements
There are currently five sections of the City of Camas Municipal Code (CMC) that pertain to
stormwater management and pollution prevention: Stormwater Drainage Utility, CMC 13.88;
Stormwater Utility Service Charges, CMC 13.89; Stormwater Control, CMC 14.02; Illicit
Discharge, Dumping and Illicit Connections, CMC 14.04; and Erosion and Sediment
Control, CMC 14.06. These ordinances are discussed in detail below.
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CMC Chapter 14.02 – Stormwater Control

This chapter applies to new development and redevelopment and includes requirements that
address the following topics:

• Reducing and preventing stormwater pollution during construction

• Reducing the introduction of pollutants into surface water runoff

• Installing flow control and/or stormwater treatment facilities, depending on size and
the character of the project, and implementing low impact development practices

This chapter also sets minimum standards consistent with Ecology’s Stormwater
Management Manual for Western Washington as modified by the City’s Stormwater Design
Standards Manual.

CMC 14.04 Illicit Discharges, Dumping and Illicit Connections

This chapter applies to all new and existing development, public and private. It defines
prohibited, allowable, and conditional discharges to the municipal storm drain system,
and/or surface and ground waters. It further prohibits illicit connections to the municipal
storm drain system.

CMC 14.06 Erosion and Sediment Control

This chapter applies to any person undertaking any land-disturbing activity, with the
exception of small parcel development which is regulated under the small parcel
requirements of Chapter 3.03 of the City’s Stormwater Design Standards Manual.
Requirements include the development and implementation of an Erosion Prevention and
Sediment Control Plan as well as the development and implementation of a Stormwater
Pollution Prevention Plan for sites one acre or larger meeting certain criteria. Best
management practices must be applied to the site and be maintained to prevent sediment
from leaving the site.

CMC 13.88 Stormwater Drainage Utility/CMC 13.89 Stormwater Utility Services
Charges

These chapters define the creation of the city-wide stormwater drainage utility, the creation
of the stormwater drainage utility fund, and the rate structure and fee charged for the
stormwater utility. See Section 6 for more information.

2.6 Growth Management Act (GMA)
The Washington State GMA was adopted in 1990 in response to concerns about unplanned
and uncoordinated growth posing threats to the environment, sustainable economic
development, and the quality of life in the state. The GMA requires state and local
government to manage the state’s growth by identifying and protecting critical areas and
natural resource lands, designating urban growth areas, preparing comprehensive plans and
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implementing them through capital investment and development regulations.

Critical Areas Ordinances

The GMA identified five critical areas that each city and county in Washington State must
identify, designate and protect:

• Wetlands (CMC 16.53)

• Areas with critical recharging effect on aquifers used for potable water(CMC 16.55)

• Frequently flooded areas(CMC 16.57)

• Geologically hazardous areas(CMC 16.59)

• Fish and wildlife habitat conservation areas(CMC 16.61)

Approaches to critical areas protection can incorporate both regulatory and non-regulatory
methods and involve a spectrum of strategies. These range from conservation policies,
designation of open space and regulation of land uses that may impact critical areas. The
City’s activities are subject to the City’s Critical Areas Ordinance’s including those
regulations that relate to habitat conservation and restoration.

2.7 Shoreline Management Act (SMA)
The Washington State SMA applies to the “shorelines” of Washington, which are defined as
marine waters, most lakes, streams, rivers, shorelands, wetlands and floodplains. It also
designates “shorelines of statewide significance” including all waters of Puget Sound and
certain Puget Sound shorelines. The Act is administered by the Department of Ecology and
addresses three basic policy areas: shoreline use, environmental protection and public
access.

Under the SMA, all cities and counties with “shorelines” must develop and adopt a Shoreline
Master Program (SMP), which according to Ecology is “essentially a shoreline-specific
combined comprehensive plan, zoning ordinance, and development permit system.” The
City’s activities, as applicable, are subject to the Camas SMP, including those that relate to
habitat conservation and restoration.

2.8 State Environmental Policy Act (SEPA)
The SEPA provides a process for identifying and evaluating possible environmental impacts
that may result from governmental decisions and conditioning proposals when adverse
impacts are anticipated. The SEPA process applies to state and local agency decisions that
relate to projects, such as private development projects or construction of public facilities, or
non-projects, such as adopting regulations, policies or plans.

Proposals are reviewed by the “lead” agency (state, city or county) based on information
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provided by the applicant, and environmental impacts are evaluated and documented in the
areas of earth, air, water, plants, animals, energy, environment health, land use,
transportation, public services and utilities. Following the review and evaluation, the lead
agency will either issue a Determination of Non-significance (DNS), a Mitigated
Determination of Non-significance (MDNS), or require the preparation of an
Environmental Impact Statement (EIS). The DNS, MDNS and EIS can impose conditions
on the proposal to address environmental impacts identified in the review and evaluation.
These are tools used by the lead agency to provide information to all agencies that must
approve the proposal. Proposals are rarely denied unless an EIS identifies likely significant
environmental impact that cannot be mitigated to within acceptable limits.

2.9 Tribal Consultation and Collaboration
Pursuant to Federal Executive Order 13175 issued on November 6, 2000, executive
departments and agencies of the federal government were charged with engaging in regular
and meaningful consultation and collaboration with tribal officials in the development of
federal policies that have tribal implications. The EPA’s Region 10 Tribal Consultation
Framework defines consultation to mean “respectful, meaningful, and effective two-way
communication that works toward a consensus reflecting the concerns of the affected
federally recognized tribe(s) before making decisions or taking action.

In Washington State, the Centennial Accord was executed on April 4, 1989, slightly ahead of
the federal Executive Order. The Accord between the State of Washington and the federally
recognized Indian tribes of Washington “encourages and provides the foundation and
framework for specific agreements among the parties outlining specific tasks to address or
resolve specific issues.” Under the Ecology Centennial Accord Implementation Plan,
“Ecology is committed to government consultation with tribes on all actions and issues of
interest to tribes under Ecology’s statutory authority.”

At the local level, the City of Camas provides opportunities for tribal input through the
SEPA and archaeological review process.
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Section 3—Study Area Characteristics

3.1 Introduction

This section describes the study area for this plan and the current and planned zoning for
areas within the study area. It also discusses the physical characteristics that influence
stormwater management, such as climate, topography, and soil types. Lastly, this section
discusses characteristics of the existing storm drainage system.

3.2 Study Area

The study area for this Comprehensive Stormwater Drainage Plan includes the Camas city
limits and its current urban growth area.

Camas’s Urban Growth Area encompasses the City limits plus areas north and west of the
City that will be annexed for future expansion. The current City limits consist of
approximately 9,717 acres, while the unincorporated areas of the UGA are approximately
2,110 acres

The city limits and urban growth area are shown in Figure 3-1.

3.3 Land Use and Zoning
How land is developed can affect both the amount of runoff generated from a project and
the quality of the stormwater as it leaves the site. Commercial and industrial areas tend to
create more impervious area than residential sites. Depending upon the exact use type,
industrial areas potentially generate more pollutants in runoff than residential areas and may
require a different type of treatment. Therefore, understanding land use can help determine
what regulatory and management measures should take place within a basin.

Camas currently has 36 different zoning categories. These different categories have been
summarized into more general land types as shown in Table 3.1.

Table 3.1: Camas Land Use Zoning

Project Zoning Category City Zoning Classification

Single-Family Residential R-5, R-6, R-7.5, R-10, R-12, R-15, R-20, R1-6, R1-10, R1-20

Multifamily Residential R-12, R-18, MR-10, MF-24

Commercial BP, CC, DC, GC, NC, OC, RC, CH, CV, MX, RGX,

Industrial HI, LI, LI/BP, ML, A
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Table 3.1: Camas Land Use Zoning

Project Zoning Category City Zoning Classification

Agriculture AG-20

Special Districts P/OS, P/WL, FR-40

These areas are shown in Figure 3-2. The special districts within the City of Camas consist of
parks and open space.

3.4 Physical Characteristics

The analysis and management of stormwater is influenced by physical characteristics of the
watershed, such as precipitation amounts, soil types, level and type of development, and
topography. This section provides a description of these and other characteristics that
influence stormwater management.

3.4.1 Climate

The City receives an average of 51 inches of rain per year according to the National Oceanic
and Atmospheric Administration data. December is historically the wettest month, and July
the driest, with normal precipitation varying from 0.5 to 6.5 inches per month.

The average annual temperature is about 53 degrees Fahrenheit (°F), with a summer time
average of 65 °F and a winter average of 40 °F.

3.4.2 Topography

The City of Camas is characterized by varied topography including the flatter areas
downtown on the banks of the Columbia, the ridge of Prune Hill running east-west through
the City just north of downtown, the low lands of Grass Valley northwest of Prune Hill, and
the valleys and hills surrounding Lacamas Lake, including the North Urban Growth Area
(NUGA) on the northeast side of the lake.

The elevation within the City ranges from about 20 feet above sea level along the shores of
the Columbia and Washougal Rivers, to approximately 750 feet at the top of Prune Hill.
Much of the development is centered on the downtown area, on Prune Hill where the slopes
allow, and along the southwestern shore of Lacamas Lake. Currently, the top and bottom of
Lacamas Lake, along with much of the northeastern shore, is forested. Grass Valley is a
patchwork of homes, businesses, open grassland, and stands of trees.

Figure 3-3 shows contour elevations for the City.
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3.4.3 Soils

The type of soil - granular, sandy, clayey, etc. has a strong influence on stormwater
management, mostly in the determination of whether stormwater can be infiltrated or
whether it needs to be detained and conveyed to a surface water body.

The majority of the soils within the City are classified by the Natural Resource Conservation
Service (NRCS) as Hesson, Powell, Olympic Lauren, and Dollar. These soils are mostly
poorly drained and consist of medium to moderately fine textured terrace soil. Figure 3-4
shows a map of the soil types in the city, as mapped by the NRCS.

Except for isolated pockets and areas of Hillsboro soils in the west part of the city, soil
conditions are generally not favorable for infiltration of stormwater. For this reason most
developments built since flow control has been required use detention systems and do not
infiltrate stormwater. However, as most soils have some infiltration capacity, the City’s
stormwater ordinance (CMC 14.02) requires testing for infiltration and the use of infiltration
where possible. Even if detention is necessary, infiltration through the detention pond will
affect the size of the facility.

3.4.4 Geologic Hazard Areas

There are approximately 891 acres within the City that are classified as steep and unstable
slopes. The southern slope of Prune Hill is either historically or potentially unstable. Slopes
along the drainage ways coming down Prune Hill, to the north and east, are also potentially
unstable. The hill slopes in the natural area draining to Lacamas Creek are also active and
potentially unstable. Figure 3-5 maps known and potentially unstable slopes as noted in the
City’s Geographic Information System (GIS).

3.4.5 Flood Hazard Areas

Flood hazard areas are areas adjacent to lakes, rivers, and streams that are prone to flooding
during peak runoff periods. Construction of buildings and other development in these areas
is regulated in accordance with the City’s floodplain ordinance. Figure 3-5 shows mapped
floodplains in the Camas area.

3.4.6 Wetlands

Wetlands are defined by the EPA as areas that are inundated by surface or ground water at a
frequency and duration sufficient to support vegetation adapted for saturated conditions.
Wetlands support valuable and complex ecosystems and development is severely restricted,
if not prohibited, in most wetlands.
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Section 404 of the Clean Water Act regulates discharge of materials to wetlands and a permit
from the Army Corps of Engineers is required for most activities that potentially impact
wetlands. Wetlands within the City of Camas are generally adjacent to the Columbia River
and Lacamas Lake and in the low flat lands of Grass Valley on the west side. Figure 3-5
shows wetlands as listed in the City’s GIS.

3.4.7 Surface waters

Major water features within the City include the Columbia River, the Washougal River,
Lacamas Lake, Lacamas Creek, Fallen Leaf Lake, and Round Lake.

The Columbia River begins in Canada, enters the United States in northeastern Washington,
and travels southwest through Washington to the Pacific Ocean. The river exits the
Columbia River Gorge shortly before it travels past downtown Camas.

The Washougal River flows southwest from the Cascade Mountains to the City of Camas,
where it empties into the Columbia River.

Upper Lacamas Creek (above Lacamas Lake) receives flow from 5 tributaries, only one of
which is within the city limits (Dwyer Creek). The other tributaries - China Ditch, Matney
Creek, Shanghai Creek, and Fifth Plain Creek - enter Lacamas Creek in rural Clark County.

Lacamas Lake is a 2.4 mile long lake that receives runoff from the surrounding hills and flow
from Lacamas Creek. It is connected to Round Lake by a channel that runs under State
Route 500. The water level in Round Lake is controlled by a dam at the south end of the
lake, which is run by Georgia Pacific Consumer Products LLC. Lacamas Lake has significant
algal growth in the summer time, which can impair the water quality.

Lower Lacamas Creek, below Round Lake, travels down a steep slope and over waterfalls to
its confluence with the Washougal River.

Numerous streams and creeks discharge from Prune Hill, including Blue Creek and Forest
Home Creek on the south side, and Dwyer Creek on the north side. The Fisher Swale
follows the west limits of the city as it heads south to the Columbia River. See Figure 3-6 for
the location of these creeks.

3.5 Existing Storm Drainage System
The City owns and maintains a stormwater conveyance system that drains approximately
7,500 acres. This storm system includes approximately 75 miles of stormwater conveyance
pipe and 1,800 stormwater inlets and catch basins. It also includes numerous culverts and
drainage channels. All storm pipelines are separate from the City’s sanitary sewer system.
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The City has a long standing policy of requiring commercial and residential stormwater
facilities to be privately owned and maintained. As part of its March 2010 stormwater code
update the City retained this policy and codified it under CMC 14.02.200 Ownership and
Maintenance.

The City estimates that there are 110 private stormwater facilities within its boundaries.
Private facility maintenance inspection occurs primarily on a complaint-driven basis.
However, the city’s current NPDES permit requires that all private stormwater facilities built
after February 2010 be inspected yearly by the City. The City is now responsible for annual
inspections of private stormwater facilities and for ensuring that property owners maintain
their facilities.

At the time of this report the City owns and maintains approximately 25 facilities, including
underground treatment vaults, detention ponds, biofiltration swales, and wet ponds, drainage
ditches, and culverts. A list of these facilities is included in Appendix A. It is important to
note that 23 of the 25 facilities on this list were constructed before February 2010 and are
therefore not subject to the NPDES inspection requirements in the city’s current NPDES
permit.
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Figure 3-1: City Limits and UGA Boundaries
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Figure 3-2: Current City Zoning
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Figure 3-3: City Contour Map
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Figure 3-4: NRCS Soil Categories
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Figure 3-5: Environmental Constraints and Unstable Slopes



Section 3—Study Area Characteristics
Continued

30 Ci t y  o f  C a m a s

C:\Users\scoulter\Documents\GroupWise\Draft CIP Ver 4.docx

Figure 3-6: Watersheds and Basin Boundaries
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Section 4—Study Area Watersheds

4.1 Introduction
The study area includes three major watersheds: Columbia River, the Washougal River, and
Lacamas Lake. All surface water and piped stormwater conveyance systems drain to one of these
water bodies through a network of interconnected drainage channels, creeks and storm pipes.

Previous studies have divided the City’s watersheds into separate watersheds and basins. Table 4.1
lists the basins within each watershed and Figures 4-1 - 4-3 shows each watershed and basin.

Table 4.1: Camas Watersheds and Basins

Watershed Basin Area (AC)

Columbia

Fisher (C1) 340

Brady Creek (C2) 687

Blue Creek (C3) 593

SW 6th (C4) 462

Forest Home (C5) 76

GP Mill (C6) 775

Downtown (C7) 87

Oak Park (C8) 137

River Walk (C9) 66

Lacamas Lake

Dwyer Creek (L1) 2016

Fallen Leaf (L2) 309

Frontage (L3) 1822

Round Lake (L4) 320

Upper Lacamas (L5) 1463

Washougal

Downtown (W1) 151

Frontage (W2) 360

Lower Lacamas (W3) 522
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The characteristics of each watershed that influence stormwater management are presented in this
section. This includes soil types, geological hazards, steep slopes, current land use and future
development potential. This section discusses existing stormwater systems within each watershed,
and it also lists the number of outfall pipes larger than 24-inches, as these outfalls are regulated
under the City’s NPDES Stormwater permit.

Ecology’s Stormwater Management Manual for Western Washington (SMMWW) and Camas’s
Stormwater ordinance requires water quality treatment and control of flows over pre-European
conditions to be provided for all development activities that generate 5,000 square feet or more of
impervious surface. The SMMWW emphasizes infiltration and low impact over traditional flow
detention facilities. The use of these measures is influenced by land use and soil characteristics,
along with how steep the slopes are and whether there are geological hazards. This section
discusses stormwater management options with these factors in mind.

Stormwater Management strategies are designed to meet the city’s goals and objectives, as
described in Section One. The key strategy relating to stormwater is to support economic
development while protecting the environment.

4.2 Columbia River Watershed

Watershed Boundaries

The Columbia River marks the southern boundary of the City. Although all runoff in the City
eventually makes it to the Columbia River, this watershed as defined within the study area just
includes areas that either drains directly to the river through manmade conveyance pipes, or areas
that drain through small streams to the river. The limits of the Columbia River watershed, along
with individual basin boundaries within the watershed, are shown in Figure 4-1.

This watershed lies primarily between Prune Hill and the Columbia River, extending to the City’s
east and west boundaries. This watershed includes a portion of downtown Camas, the Georgia-
Pacific paper mill, and the neighborhoods west and northwest of downtown, including the
southern slopes of Prune Hill. One area, Basin C1 (See Figure 4-1), lies on the west edge of the
City northwest of Prune Hill. This area drains to the Columbia River through the Fisher Swale.

Soil Characteristics

NRCS mapped soil types in this watershed consist mostly of Powell, Hesson, Olympic, and Cove
soils, with some pockets of Vador and Sauvie soils (see Figure 3-4). All of these soils have
moderate to slow infiltration rates, and as such infiltration of stormwater throughout this area is
very limited.

Current Stormwater Systems

The portion of the watershed encompassing downtown Camas (Basin C7) is primarily drained
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through manmade conveyance systems to the Columbia Runoff in these basins is discharged
through small creeks and conveyance systems to the Columbia River. Since the development of
these areas predates water quality regulations there are currently no water quality facilities.

Basin C6 encompasses the Georgia-Pacific paper mill. Blue Creek is piped under the mill site to
the Columbia River, conveying stormwater from Basin C3. The mill has an industrial NPDES
permit from Ecology that has its own requirements for discharges from the mill to the Columbia
River.

Runoff from Basins C2-C5 is conveyed by small streams to the Columbia River.

Basin C1 drains west to the Fisher Swale. This swale runs south to the Columbia River (see Figure
4-1).

Current/Future Land Use Characteristics

Downtown is the traditional center of Camas and is the oldest and most developed part of town.
It is a mix of commercial, light industrial, and some housing. As this area is densely developed, any
future development activities would consist primarily of redeveloping existing properties or
developing infill parcels.

The slopes of Prune Hill are zoned exclusively for single family residential development. Steep
slopes and historically unstable areas may limit new development along the hill slopes.

The areas north and west of downtown, below Prune Hill (Basins C2, C3, C4, and C5), are more
sparsely developed, and property improvements would consist mostly of infill and redevelopment.
Drainage from these areas is conveyed to the Columbia River through Forest Home Creek and
Blue Creek (which is piped through the George-Pacific paper mill site to the river).

Basin C1 (See Figure 4-1) is in this watershed, as it drains to the Fisher Swale, which drains to the
Columbia River. This basin is primarily undeveloped, except for a recently constructed office
complex and a small subdivision on the north side of NW Pacific Rim Boulevard at the City limits.
This basin has large tracts with significant wetlands that have discouraged development to date.
This basin has areas zoned for industrial, commercial, single-family and multifamily residential
development (see Figure 3-2).

Stormwater Management

Stormwater management for development activities must meet the requirements in CMC 14.02
and follow the SMMWW. Options for meeting the most pertinent requirements, i.e. Minimum
Requirements 5, 6 and 7 are described below and summarized in Table 4.2. The CIP projects that
support these strategies are also listed in the table and complete descriptions are included in
Section 5.
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Table 4.2: Columbia River Watershed Stormwater Strategies

On-site
stormwater
management

All projects must implement

 BMP T5.13 (Post Construction Soil Quality and Depth);

 BMPs T5.10A, B, or C (Downspout Full Infiltration,
Downspout Dispersion Systems, Perorated Stub-out
Connections); and

 BMP T5.11 (Concentrated Flow Dispersion) or BMP
T5.12 (Sheet Flow Dispersion) if feasible.

Where required, bioretention facilities can be used with
underdrains in areas where soil permeability is low.

The use of permeable pavements in this area should review the
requirements and exemptions in the 2012 SMMWW, and follow
the guidelines in the “Low Impact Development Technical
Guidance Manual for Puget Sound”.

Runoff Treatment
Development activities should provide their own facilities
designed per the SMMWW and the city code.

Flow Control

Convey flow directly to the Columbia River through man-made
conveyance systems where possible. Where man-made
conveyance systems aren’t available, or where there are capacity
constraints in existing systems, either upgrade the systems or
provide on-site detention.

Related CIP
Projects

SS02, Storm Sewer Conveyance Modeling

SS05: Outfall Protection

On-site Stormwater Management

On-site stormwater management includes dispersion methods and Low Impact Development
(LID) measures and are required to be used to the maximum extent feasible for all development
activities that result in 2,000 square feet, or greater, of new, replaced, or new plus replaced hard
surface area, or has land disturbing activities of 7,000 square feet or more.

All development will be required to amend their soils (BMP T5.13) and dispose of roof runoff in
one of three methods (BMPs T5.10 A, B, or C). See the SMMWW for a complete description of
these BMPs. All sites will also be required to implement concentrated or sheet flow dispersion
BMPs where feasible.

Development activities required to meet flow control and runoff treatment must also meet an LID
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performance standard described on page 2-29, Volume I of the SMMWW.

Soils in the Columbia River Watershed have moderate to low infiltration potential. As such, some
sites may be able to use LID measures to treat and infiltrate some portion of the site stormwater.
Where rates are low or questionable, under-drains can be placed above the bottom of the rock
chamber within bioretention facilities to convey water after being treated through the soil media.
Placing the under-drain above the facility bottom will allow for some infiltration. The SMMWW
provides criteria for the use of these systems.

Development activities that are exempt from Minimum Requirement #7 (Flow Control) do not
have to meet the SMMWW’s LID Performance Standard, nor are they required to implement
bioretention, rain gardens, permeable pavement, and full dispersion. For the Columbia River
Watershed, this means that if the development can discharge directly to the Columbia River
through a man-made conveyance facility with available capacity, these facilities are not needed
unless used for runoff treatment.

Runoff Treatment

Runoff treatment is required for any new development or redevelopment meeting the size
thresholds listed in the City’s stormwater ordinance. Existing dense development in downtown
limits the ability to place water quality facilities; streetscape LID facilities (i.e. stormwater planters,
pervious pavement, green roofs) and mechanical treatment systems will likely be the most feasible
options. Although soil conditions are not conducive for infiltration, bioretention facilities can still
be used with under drains. They will provide robust stormwater treatment and some flow
attenuation.

New residential areas on Prune Hill can likely accommodate larger water quality and flow control
facilities in addition to LID and onsite stormwater management options. Particular attention
should be paid to sediment transport and downstream impacts since the creeks draining the hill
are very steep and have potential to carry high sediment loads (see CIP projects BC 01 and BC 02
in Section 5).

Flow Control

The Columbia River is listed in the 2012 SMMWW as a flow control exempt water body, which
means stormwater discharges to the river are exempt from the city’s flow control requirement,
provided runoff is conveyed directly to the river in a man-made conveyance system sized to
convey the flow. Development activities that discharge stormwater to conveyance systems without
sufficient capacity, or to other water bodies or creeks, must meet the City’s flow control
requirements.

The City’s downtown core currently contains a storm sewer system that conveys runoff directly to
the Columbia River. The system has been in place for many years, and the maintenance staff have
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not identified any areas of flooding or other signs of capacity issues. The capacity of the system
will be quantified with Capital Project SS02, Storm Sewer Modeling (See Section 5). If capacity
constraints are identified, the model can be used to determine pipe size upgrades.

Basins C1-C5 discharge to small streams that convey stormwater to the Columbia River.
Development or redevelopment in these basins would need to provide detention. Basin C6 is the
mill site, which is completely developed. Runoff from Basins C8 and C9 could discharge directly
to the Columbia River if the conveyance system has capacity or if the system size was increased.

4.3 Lacamas Lake Watershed

Watershed Boundaries

This watershed encompasses the northern, mostly undeveloped, areas of the City as well as the
north side of Prune Hill and lakeshore areas. Lacamas Lake is fed by Lacamas Creek, which in turn
is fed by five different creeks, many conveying water from outside the City limits. Dwyer Creek,
which conveys runoff from a large portion of northwest Camas, discharges to Lacamas Creek.

Note that all discharges to Lacamas Lake, either directly or indirectly, are required to treat for
phosphorus.

The limits of the Lacamas Lake watershed, along with basin boundaries within the watershed, are
shown in Figure 4-2.

Current/Future Land Use Characteristics

Large portions of Grass Valley and the north shore of Lacamas Lake are currently undeveloped.
Grass Valley is zoned primarily for industrial and commercial development, and the Northern
Urban Growth Area (NUGA) is zoned for multi-family and single family developments, along
with some commercial and light industrial. The northern and eastern slopes of Prune Hill are
zoned primarily for single-family residential development but there are some mixed-use areas with
multifamily residential, commercial, and open space tracts. The south lakeshore areas are zoned
primarily for single-family residential development with some industrial and park open spaces on
the east end of the lake. Currently, the south side of the lake is developed as single-family
residential properties but the north side remains mostly undeveloped. Please see Figure 3-2 for
zoning.

The residential areas on Prune Hill and the south shore of Lacamas Lake are unlikely to see new
development except infill or redevelopment. The industrially zoned areas in Grass Valley and
northern parts of the City have many wetlands which limit the developable area. The land north of
the lake is zoned for light-industrial, single family, and multifamily development.

Soil Characteristics

NRCS mapped soil types in this watershed consist mostly of Hesson, Powell, Olympic, and Vader
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soils with some areas of Odne, Dollar, Cove, Lauren, Puyallup, Hockinson, McBee, Semaihmoo
and Tisch soils (see Figure 3-4). Most of these soils are moderately to poorly drained and limit the
infiltration of stormwater, except for Lauren soils, which are present in the NUGA area. This soil
is generally moderate to rapidly draining and may support infiltration of stormwater. Lenses of
moderately-draining Puyallup, Olympic, and Hesson soils are present near Round Lake and Fallen
Leaf Lake, and infiltration facilities have been installed in these areas (see Figure 4-2).

Current Drainage System

Grass Valley and the northwest slopes of Prune Hill drain to Dwyer Creek. Most of the residential
areas on Prune Hill were developed in the 1990s and include privately-owned stormwater
treatment and flow control facilities. Information on the stormwater infrastructure in the industrial
and commercial areas is incomplete but some private water quality facilities exist. There are two
NPDES regulated outfalls to Dwyer Creek (see Figure 4-2). Developments along the south side of
Lacamas Lake do not include flow control facilities, as direct discharges to the lake are exempt.

There is one mapped NPDES regulated outfall on the west side of Lacamas Lake (see Figure 4-2).

Most of the area on the west side of Round Lake lack runoff treatment and flow control facilities.
A small area in the far western corner of the basin as well as the eastern side of the basin was
developed during a time when treatment and flow control facilities were required (see Figure 4-2).

Stormwater Management

Stormwater management for development activities must meet the requirements in CMC 14.02
and follow the SMMWW. Options for meeting the most pertinent requirements, i.e. Minimum
Requirements 5, 6 and 7 are described below and summarized in Table 4.3. The CIP projects that
support these strategies are also listed in the table and complete descriptions are included in
Section 5.

Table 4.3: Lacamas Lake Watershed Stormwater Strategies

On-site
stormwater
management

All projects must implement

 BMP T5.13 (Post Construction Soil Quality and Depth);

 BMPs T5.10A, B, or C (Downspout Full Infiltration,
Downspout Dispersion Systems, Perorated Stub-out
Connections); and

 BMP T5.11 (Concentrated Flow Dispersion) or BMP
T5.12 (Sheet Flow Dispersion) if feasible.

Where required, bioretention facilities can be used with
underdrains in areas where soil permeability is low.

The use of permeable pavements in this area should review the
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Table 4.3: Lacamas Lake Watershed Stormwater Strategies

requirements and exemptions in the 2012 SMMWW, and follow
the guidelines in the “Low Impact Development Technical
Guidance Manual for Puget Sound”.

Runoff Treatment
Development activities should provide their own facilities
designed per the SMMWW and the city code.

Flow Control
Convey flow directly to Lacamas Lake through man-made
conveyance systems where possible. Where man-made
conveyance systems aren’t available, or where there are capacity
constraints in existing systems, either upgrade the systems or
provide on-site flow control. This may be met through detention or
through infiltration, depending upon the results of on-site
infiltration testing.

Related CIP
Projects

ULB 01: Leadbetter Road Culvert Capacity Review

ULB 02: North Urban Growth Area Stormwater Plan

On-site Stormwater Management

On-site stormwater management includes dispersion methods and Low Impact Development
(LID) measures and are required to the maximum extent feasible for all development activities that
result in 2,000 square feet, or greater, of new, replaced, or new plus replaced hard surface area, or
have land disturbing activities of 7,000 square feet or more.

All development will be required to amend their soils (BMP T5.13) and dispose of roof runoff in
one of three methods (BMPs T5.10 A, B, or C). All sites will also be required to implement
concentrated or sheet flow dispersion BMPs where feasible.

Development activities required to meet flow control and runoff treatment must also meet an LID
performance standard described on page 2-29, Volume I of the SMMWW.

Soils in the Lacamas Lake Watershed have moderate to low infiltration potential, except in the
NUGA area where the potential for infiltration may be higher. As such, some sites may be able to
use LID measures to treat and infiltrate some portion of the site stormwater. Where rates are low
or questionable, under-drains can be placed above the bottom of the rock chamber within
bioretention facilities to convey water after being treated through the soil media. Placing the
under-drain above the facility bottom will allow for some infiltration. The SMMWW provides
criteria for the use of these systems.

Development activities that are exempt from Minimum Requirement #7 (Flow Control) do not
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have to meet the SMMWW’s LID Performance Standard, nor are they required to implement
bioretention, rain gardens, permeable pavement, and full dispersion. For the Lacamas Lake
Watershed, this means that if the development can discharge directly to Lacamas Lake through a
man-made conveyance facility with available capacity, these facilities are not needed unless used
for runoff treatment.

A capital project has been are defined and is included in Section 5 to determine what is needed for
the NUGA area to meet the flow control exemption. This project (ULB 01) has two components:

• One is to prepare a stormwater basin plan

• The second is to assess the capacity of the culverts under Leadbetter Road, as these could
be used to convey water from the NUGA to Lacamas Lake to meet the flow control
exemption. If the culverts are found to be too small to convey the developed site runoff,
appropriate pipe sizes can be determined.

Runoff Treatment

Runoff treatment is required for any new development or redevelopment meeting the size
thresholds listed in the City’s stormwater ordinance. LID measures or more traditional treatment
measures as described in the SMMWW can be used. Note that discharges above the dam at Round
Lake are required to treat for phosphorus.

Flow Control

Lacamas Lake is listed in the 2012 SMMWW as a flow control exempt water body, which means
stormwater discharges to the lake are exempt from the city’s flow control regulation provided
runoff is conveyed directly to the lake in a man-made conveyance system sized to convey the flow.
Development activities that discharge stormwater to conveyance systems without sufficient
capacity, or to other water bodies or creeks, must meet the City’s flow control requirements.

The north side of Prune Hill and Grass Valley will need to meet the flow control standard.
Regionally based facilities may be a feasible option for Grass Valley if private partners are willing
to pool efforts.

The NUGA may have soils suited for infiltration. As such, flow control requirements may be met
through installation of UICs or shallow LID facilities. If UICs are used, these should be registered
with Ecology and rule-authorized before acceptance by the city. This report includes a capital
project to generate a stormwater basin plan for the NUGA area.
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4.4 Washougal River & Lower Lacamas Creek Watershed

Watershed Boundaries

The Washougal River watershed drains the southwestern portion of the City (see Figure 4-3).
Within the City limits this watershed encompasses both sides of the Washougal River, portions of
downtown Camas, and tributaries to Lower Lacamas Creek. The watershed boundaries are
approximately SR-14 on the south, 3rd Avenue and Garfield Street to the west in downtown
Camas, and approximately SE Nourse Road to the north (the watershed extends east beyond the
City limits).

Current/Future Land Use Characteristics

The downtown area in Basin W1 is zoned primarily for single-family residential development with
some commercial and multifamily residential areas. The downtown was mostly developed between
the 1920s and 1950s. Some infill and redevelopment may occur, but the existing development is
fairly dense. The riverfront areas along the Washougal River in Basin W2 are zoned for industrial,
commercial, and multi-family and single-family residential. Development in this basin is from the
1940s to 1970s with some infill in the last 15 years. Additional infill is likely, especially in the areas
zoned for multifamily residential properties. Most of the large tracts that border the Washougal
River will not be developed because they belong to Camas (Parks) or are encumbered by other
facilities.

The Lower Lacamas Creek Basin W3 is located within the urban growth area and is zoned for
single-family residential development and park open space. This area is currently undeveloped and
will likely see new development. See Figure 3-2 for zoning. Much of this is park property owned
by Camas & Clark County. It won’t be developed.

Soil Characteristics

NRCS mapped soil types in this watershed consist of Olympic and Vader soils with large areas of
fill near downtown Camas and pockets of Hesson, Powell, Rockland, Hillsboro, Washougal and
Sauvie soils throughout the watershed (see Figure 3-4). The soils are rated as moderate to poorly
draining and will not likely support the infiltration of stormwater.

Current Drainage System

Stormwater from the downtown area (Basin W1) is piped without treatment or flow control to
discharge to the Washougal River on the south side of the basin through an NPDES regulated
outfall (see Figure 4-3).

Stormwater from some of the newer residential developments in Basin W2 is routed though
runoff treatment and flow control facilities prior to discharging to Lower Lacamas Creek just
upstream of its confluence with the Washougal River. This basin includes one NPDES regulated
outfall, as shown in Figure 4-3.
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Stormwater Management

Stormwater management for development activities must meet the requirements in CMC 14.02
and follow the SMMWW. Options for meeting the most pertinent requirements, i.e. Minimum
Requirements 5, 6 and 7 are described below and summarized in Table 4.4. There are no CIP
projects identified in Section 5 that support stormwater strategies in this watershed.

Table 4.4: Washougal River/Lower Lacamas Creek Watershed Stormwater
Strategies

On-site
stormwater
management

All projects must implement

 BMP T5.13 (Post Construction Soil Quality and Depth);

 BMPs T5.10A, B, or C (Downspout Full Infiltration,
Downspout Dispersion Systems, Perorated Stub-out
Connections); and

 BMP T5.11 (Concentrated Flow Dispersion) or BMP
T5.12 (Sheet Flow Dispersion) if feasible.

Where required, bioretention facilities can be used with
underdrains in areas where soil permeability is low.

The use of permeable pavements in this area should review the
requirements and exemptions in the 2012 SMMWW, and follow
the guidelines in the “Low Impact Development Technical
Guidance Manual for Puget Sound”.

Runoff Treatment
Development activities should provide their own facilities
designed per the SMMWW and the city code.

Flow Control
Flow Control per CMC 14.02 and the SMMWW will be required.
This may be met through detention or through infiltration,
depending upon the results of on-site infiltration testing.

Related CIP
Projects

None identified

On-site Stormwater Management

On-site stormwater management includes dispersion methods and Low Impact Development
(LID) measures and are required to the maximum extent feasible for all development activities that
result in 2,000 square feet, or greater, of new, replaced, or new plus replaced hard surface area, or
have land disturbing activities of 7,000 square feet or more.

All development will be required to amend their soils (BMP T5.13) and dispose of roof runoff in
one of three methods (BMPs T5.10 A, B, or C). All sites will also be required to implement
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concentrated or sheet flow dispersion BMPs where feasible.

Development activities required to meet flow control and runoff treatment must also meet an LID
performance standard described on page 2-29, Volume I of the SMMWW.

Soils in this watershed are moderate to poorly draining. As such, some sites may be able to use
LID measures to treat and infiltrate some portion of the site stormwater. Where rates are low or
questionable, under-drains can be placed above the bottom of the rock chamber within
bioretention facilities to convey water after being treated through the soil media. Placing the
under-drain above the facility bottom will allow for some infiltration. The SMMWW provides
criteria for the use of these systems.

Runoff Treatment

Similar to the downtown area in the Columbia River watershed, existing dense development limits
the water quality treatment options in Basin W1 to LID facilities and mechanical systems.
Residential infill in Basin W2 can likely accommodate larger water quality and flow control
facilities in addition to LID techniques.

Water quality treatment must meet the TMDL standards since Lacamas Creek is a 303(d) listed
water body; please see the discussion in Section 2.2.2 for more information.

Runoff treatment is required for any new development or redevelopment meeting the size
thresholds listed in the City’s stormwater ordinance. LID measures or more traditional treatment
measures as described in the SMMWW can be used.

Flow Control

Discharges to the Washougal River and to Lower Lacamas Creek and its tributaries must meet the
City’s flow control requirements, as these water bodies are not included on the flow control
exemption list in the 2012 SMMWW. Runoff treatment is required for any new development or
redevelopment meeting the size thresholds listed in the City’s stormwater ordinance.

The banks of Lower Lacamas Creek and its tributaries are steep with active and potentially
unstable slopes. Meeting the flow control requirements for new development in Basin W3 will be
essential to prevent further degradation.
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Figure 4-1: Columbia River Watershed and Basins
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Figure 4-2: Lacamas Lake Watershed and Basins
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Figure 4-3: Washougal River & Lower Lacamas Creek Watershed and Basins



Section 4 – Watershed Stormwater Management
Continued

46 C i t y  o f  C a m a s

C:\Users\scoulter\Documents\GroupWise\Draft CIP Ver 4.docx



C o m p r e h e n s i v e  S t o r m w a t e r  D r a i n a g e  P l a n 47

C:\Users\scoulter\Documents\GroupWise\Draft CIP Ver 4.docx

Section 5—Capital Improvements

5.1 Introduction
This section describes the capital improvement projects for this first version of the City’s
Stormwater Capital Improvement Plan. The projects described in this section were selected
by City staff and are based on:

• Addressing existing facilities in need of repairs

• Addressing identified flooding concerns

• Coordinating stormwater facility design and construction with transportation project
needs

• Reducing reoccurring maintenance activities

• Planning for future development and capacity needs

Table 5.1 lists the recommended CIP’s, a priority assignment (low, medium, or high), and an
estimated implementation cost. A City map with CIP locations is shown in Figure 5-1.

There are two basic categories of capital improvement projects; those that deal with the
planning aspects of stormwater management, and those that involve the improvements of
structures and facilities in the City’s stormwater drainage system. The projects are broken out
by watershed, and the project descriptions include the basin name and the location, where
applicable.

The project numbering is based upon the basin the project is located in, except for projects
that are City-wide. Referring to Table 5.1, “SS” stands for Storm Sewer and is used for City-
wide projects. “DC” stands for Dwyer Creek and is used for projects in the Dwyer Creek
basin. “ULB” stands for Upper Lacamas Basin, and “CR” is for Columbia River.

Table 5.1: CIP Summary

Project Name

SS 01 Transportation Related Stormwater Facilities

SS 02 Storm Sewer Conveyance Modeling

DC 01 North Dwyer Creek Stormwater Basin Plan

DC 02 Grass Valley Stormwater Basin Plan
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Table 5.1: CIP Summary

Project Name

DC 03 Pacific Rim Boulevard Crossing

DC 04 Julia Street Stormwater Pond Retrofit

DC 05 Thomas/Carson Estates Runoff Control

ULB 02 North Urban Growth Area (NUGA) Stormwater Basin
Plan

CR 01 Forest Home Road Sediment Basin

CR 02 Blue Creek Sediment Basin

Separate project sheets have been prepared for each project listed in Table 5.1. These sheets
are included on the following pages and include a description of the problem to be
addressed and a description of the proposed solution. The sheets also include a cost estimate
and possible funding sources.
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Figure 5-1: CIP Project Locations
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Project Name: Transportation Related Stormwater Facilities

Project ID: SS 01

Watershed: City-Wide

Location: City-Wide

Description
As the City develops or improves their roadway network, they are finding that the
construction of stormwater facilities to meet their NPDES Phase II permit adds significantly
to the roadway costs. Stormwater treatment, conveyance and runoff control facilities, along
with property acquisition, and design account for 20 to 30 percent of a new roadway. As
such, these costs influence the City’s road construction fund. The City is exploring options
to establish a dedicated funding source for City stormwater construction costs.

The current storm utility is not designed for major capital improvements and has not been
able to support the stormwater portion of new roadway construction. To adequately fund
these capital improvements a System Development Charge (SDC) could be implemented.
The SDC could be allocated at a rate of 67% Developer funded and 33% City to be
consistent with the water and sewer SDC. This breakdown accounts for the developer
responsibility per code to install the minimum requirements for their development and
allowing a credit or providing funding for the regional component.

Proposed Project
This is for the creation of a funding source for the design, acquisition, and construction of
facilities to convey, treat, and control the volume of runoff from public road projects as
required in the City’s stormwater ordinance. This fund will be used to support the regional
component of the roadway improvements included in the City’s Six Year Transportation
Plan in conjunction with other funding sources such as Transportation Impact Fee (TIF).

Cost Estimate/Funding Sources
The City’s transportation plan is embodied in two documents: the Six Year Transportation

Plan and the TIF study. The adopted Transportation Impact Fee includes collection and
conveyance storm water costs but not land acquisition or treatment/detention, which is
estimated to be 11 percent of the total roadway cost.

Funding for stormwater facilities tied to transportation projects generally consists of
developer contributions, loan, grants and city funding sources (REET and General Fund).
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The dollar amount shown in the table below represents the unfunded stormwater portion of
the city’s proposed transportation projects. They consist of the storm components from the
TIF study (which include the land costs, and treatment/detention requirements) and any
additional projects listed on the Six Year Street Plan (costs include design, collection, land,
treatment and detention based on a 30 percent cost of construction).

Table 5.2: Transportation Related Stormwater Facilities Estimate and Funding Plan

Cost Estimates

TIF Eligible Routes

Item Cost Developer
Share

Regional cost and
SDC credit eligible if
enacted

Land $4,000,000 $2,680,000 $1,320,000

Treatment/Detention $4,000,000 $2,680,000 $1,320,000

Total $8,000,000 $5,360,000 $2,640,000

Six Year Eligible Routes

Item Cost total 30% of
overall six year
cost

Developer
Share

Regional cost and
SDC credit eligible if
enacted

Design

Conveyance system

Land

Treatment/Detention

Total $4,500,000 $3,015,000 $1,485,000

Funding Source

City Grant Developer SDC
X X X X
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Project Name: Storm Sewer Conveyance Modeling

Project ID: SS 02

Watershed: City-Wide

Location: City-Wide

Description
The City’s conveyance system is over 70 years old in some locations in the downtown core
and the City anticipates the need to repair or replace some of these pipes. In addition, the
carrying capacity of some of the City’s stormwater pipelines has been reached or exceeded.

As systems age and replacement or upgrades are considered, it is important that new systems
are sized properly to convey existing flows and to carry future flows that may result from
new development or redevelopment. The City does not currently have a model for helping
them decide how to size a replacement system.

New pipes can be sized fairly easily using simple models (i.e. Manning’s Equation). These
models can quickly determine the pipe size needed to convey flows assuming open channel
flow. However, they can underestimate the capacity of existing systems, as they do not
account for system surcharging. In addition, the hydraulics of existing pipe systems can be
very complex. This is because flow enters the system from many different locations, and the
interaction between these flows combined with the characteristics of the pipe system itself
causes the water to do unpredictable things, even moving upstream. The equations and
methods to model these systems are complex but are now routinely performed with
computer models.

A hydrologic and hydraulic model of the city’s conveyance system would provide them with
a tool for planning and building necessary improvements. This can be used for existing
systems to size upgrades, and for sizing new systems where planned by the city.

Proposed Project
Develop a hydraulic computer model of the City’s storm sewer pipe system. This model can
be built in phases and would only need to include the larger pipes which serve as system
trunk sewers or backbones. Important systems to model include:

• Systems where excessive surcharging (water coming out of manholes or catch basins)
occurs
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• Older systems where replacements are planned or likely

• Systems where proposed development will contribute runoff to existing conveyance
pipes and may exceed the system capacity

Cost Estimate/Funding Sources
A cost estimate has been prepared assuming most of the storm system in the downtown
core is modeled, along with limited areas outside the downtown core. The work includes
sub-basin hydrologic modeling and hydraulic modeling of pipes 12-inches and larger.

Table 5.3: Storm Sewer Conveyance Modeling Estimate and Funding
Plan

Cost Estimate

Item Cost

Hydrologic and hydraulic modeling $50,000

Funding Source

City Grant Developer SDC
X X X X
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Project Name: North Dwyer Creek Stormwater Basin Plan

Project ID: DC 01

Watershed: Lacamas Lake

Basin: Dwyer Creek

Location: North Dwyer Creek Basin

Description
The North Dwyer Creek study area is bounded by NW Lake Road on the south, Friberg
Road on the west, NW Payne Road on the east, and the Camas Meadows development on
the north (see Figure 5-1). The City developed a comprehensive land-use master plan for this
area in 2001 and will be updating this plan in 2012.

The updated basin plan will include a stormwater management strategy that addresses flow
control, water quality, and conveyance. This plan will be designed to meet the City’s recently
adopted stormwater ordinance and the Stormwater Management Manual for Western
Washington (SMMWW).

Stormwater from this area is tributary to North Dwyer Creek, which runs north along the
west edge of the study area, then east to Lacamas Creek, which flows to Lacamas Lake.
Lacamas Lake eventually discharges to the Washougal River approximately one-half mile
from its confluence with the Columbia River.

Lacamas Creek and five of its tributaries (Dwyer Creek, Fifth Plain Creek, Shanghai Creek,
Matney Creek, and China Ditch) are listed on Washington State’s 303(d) list of impaired
water bodies for fecal coliform bacteria, temperature, dissolved oxygen, and pH. A Total
Maximum Daily Load (TMDL) plan is currently being prepared by the Washington State
Department of Ecology for Lacamas Creek and four of the five tributaries.

The City requires phosphorus treatment in the Lacamas watershed above the dam at the
south end of Round Lake for all development sites exceeding one acre in size.

Proposed Project
This CIP is to provide funding for development of a stormwater basin plan in conjunction
with the updated land-use master plan. This plan should include the following:
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• An evaluation to determine the feasibility of using Low Impact Development BMPs
in the study area. This determination should be made in conjunction with the
development of road sections to determine if measures such as biorention planters
can be placed within the right-of-way for treating roadway stormwater.

• An evaluation of the feasibility of providing regional detention for meeting flow
control and/or runoff treatment requirements.

• A list of runoff treatment BMPs to be used in the study area that meets SMMWW
requirements, TMDL requirements, and the City’s phosphorus requirement to be
used with private developments.

• Sizing of major stormwater conveyance pipes that serve multiple properties.

• Documentation of the stormwater portion of a larger master plan document.

• An evaluation of the ability to discharge to Lacamas Lake to access the flow control
exemption.

Cost Estimate/Funding Sources

Table 5.4: North Dwyer Creek Estimate and Funding Plan

Cost Estimate

Item Cost
Stormwater Component of Master
Plan $30,000

Funding Source

City Grant Developer SDC
X X X X
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Project Name: Grass Valley Stormwater Basin Plan

Project ID: DC 02

Watershed: Lacamas Lake

Basin: Dwyer Creek

Location: Grass Valley (vicinity of NW 38th Street and Parker Road)

Description
The Grass Valley Area of Camas is bordered by Pacific Rim Boulevard on the south, NW
Dahlia Road on the east, Lake Road on the north, and the City limits on the west. The center
of Grass Valley is roughly at the intersection of Parker Road and 38th Avenue. The area
contains both homes and many light industrial and technology businesses.

The Grass Valley area contains many acres of low-quality wetlands. Because of this wetland
designation, these properties have remained undeveloped and are used for grassland farming.

The headwaters of Dwyer Creek are on the northwest slopes of Prune Hill. The creek runs
north to NW 38th Avenue, then west along the south side of the road until it reaches Parker
Road. From there it crosses the road diagonally from the southeast to northwest where it
then travels along the north side of NW 38th Avenue for approximately 1,200 feet. At that
point it turns north through private properties.

Where Dwyer Creek turns north an intermittent stream carries runoff from south to north
under NW 38th Avenue and joins with Dwyer Creek. At this location along NW 38th
Avenue, nuisance flooding that impacts NW 38th Avenue occurs on a frequent basis.

Proposed Project
This project is to develop a plan that will:

• Develop a plan for the property owners’ that consolidates and enhances the portions
of the delineated wetlands on these properties, allowing other portions of the
properties to be developed.

• Develop a concept for a regional stormwater facility to meet the city’s flow control
requirement. This facility could be integrated with the wetland enhancement area and
could provide flow control for the private parcel’s and for the city’s planned
improvements to NW 38th Avenue.
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Cost Estimate/Funding Sources

Table 5.5: Grass Valley Estimate and Funding Plan

Cost Estimate

Item Cost

Conceptual Designs $75,000

Funding Source

City Grant Developer SDC
X X X X



Section 5—Capital Improvements
Continued

C o m p r e h e n s i v e  S t o r m w a t e r  D r a i n a g e  P l a n 59

C:\Users\scoulter\Documents\GroupWise\Draft CIP Ver 4.docx

Project Name: Pacific Rim Boulevard Crossing

Project ID: DC 03

Watershed: Lacamas Lake

Basin: Dwyer Creek

Location: Pacific Rim Boulevard west of NW Fisher Creek Drive

Description
Pacific Rim Boulevard experiences routine flooding in a low spot west of NW Fisher Creek
Drive and the entrance to Sharp Electronics (See Figure 5-1). The stormwater conveyance
system that collects stormwater in Pacific Rim Boulevard comes from both directions to this
low point and discharges north to a tributary of Dwyer Creek. In addition, there are two
culverts under the road that carry stormwater from properties south of the street to the
north side.

The land adjacent to Pacific Rim Boulevard rises steeply to the south. The area contains
shallow groundwater and surface water that runs towards Pacific Rim Boulevard. The
property owner has attempted to collect this water with French drains and surface trenches.
This water is directed to culverts that carry it under NW Pacific Rim Boulevard.

Proposed Project
Determine the cause of the flooding at this low spot and develop a plan for alleviating this
problem. This should include:

• A hydrologic study that includes the private parcel south of Pacific Rim Boulevard

• The development of a model of the system to determine capacity

• Development of a conceptual design and construction cost estimate
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Cost Estimate/Funding Sources

Table 5.6: Pacific Rim Boulevard Estimate and Funding Plan

Cost Estimate

Item Cost

Hydrologic and hydraulic model $5,000

Conceptual Designs and Cost Estimate $15,000

Total $20,000

Funding Source

City Grant Developer SDC

X X X X
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Project Name: Julia Street Stormwater Pond Retrofit

Project ID: DC 04

Watershed: Lacamas Lake

Basin: Dwyer Creek

Location: East of cul-de-sac at intersection of NW Julia Street and NW
26th Avenue

Description
The Julia Street Stormwater Facility lies at the bottom of a steep canyon at the end of a cul-
de-sac east of the NW Julia Street and NW 26th Avenue intersection. A small intermittent
stream in the bottom of the canyon runs in a 36-inch diameter pipe around this pond. The
pond was constructed in the late 1990’s as a detention facility, and it detains flow from two
subdivisions that sit on top of each side of the canyon - Columbia Ridge on the south side
and Oak Ridge Estates on the north side.

Stormwater is discharged from several subdivisions into the intermittent stream upstream of
the detention facility.
Sediment from upstream
development and landslides in
the steep canyon walls is
carried in this intermittent
stream and deposited at the
entrance to the pipe. The pipe
routinely gets filled in from
this sediment, causing the
stream to overflow into the
detention pond.

Although the facility is
privately-owned and
maintained, it sits on City-
owned property. Occasionally
the City has removed sediment
from the pipe and from the bottom of the pond. Although there is an access road leading to
the pond, access to the storm pipe and pond bottom is challenging.

Figure 5-3: Julia Street Pond in a spring 2012 flood event
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Proposed Project
An evaluation should be performed to determine if this pond can be reconstructed and
retrofitted to eliminate these issues. Consideration should be given to the following:

• Installation of a debris collection structure where the stream enters the pipe to
prevent the pipe from clogging

• Remove the bypass pipe and allow the stream to flow through the pond

• Enlarge the pond to the northwest to allow more flood storage

• Construct a forebay for trapping sediment

• Construct a maintenance road for access to the forebay and all parts of the facility

Cost Estimate/Funding Sources

Table 5.7: Julia Street Stormwater Retrofit Estimate and Funding Plan

Cost Estimate

Item Cost
Alternatives Analysis $5,000

Conceptual Designs and
Construction Cost Estimate $20,000

Construction $210,000

Construction Management $20,000

Total $255,000

Funding Source

City Grant Developer SDC
X X
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Project Name: Thomas/Carson Estates Flooding

Project ID: DC 05

Watershed: Lacamas Lake

Basin: Dwyer Creek

Location: Thomas and Carson Estates, along NW Maryland Street

Description
These two subdivisions sit near the bottom of the northwest slope of Prune Hill. Runoff
from the hillside above these subdivisions streams down the hillslope and floods nearby
roads and lawns. Various ditches and swales provide some collection and routing of
stormwater to stormwater facilities located in these subdivisions; however, these conveyance
facilities are overtopped in large storm events.

Proposed Project
Design and construct a conveyance system capable of adequately conveying the upstream
stormwater flows safely downstream around these two subdivisions.

Cost Estimate/Funding Sources

Table 5.8: Thomas/Carson Estates Flooding Estimate and Funding Plan

Cost Estimate

Item Cost
Alternatives Analysis $5,000

Construction Drawing Preparation $10,000

Construction $100,000

Construction Management $12,000

Total $127,000
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Table 5.8: Thomas/Carson Estates Flooding Estimate and Funding Plan

Funding Source

City Grant Developer SDC
X X X
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Project Name: North Urban Growth Area (NUGA) Stormwater Basin Plan

Project ID: ULB 01

Watershed: Lacamas Lake

Basin: Upper Lacamas Basin

Location: NUGA (North of Lacamas Lake)

Description
The City’s urban growth boundary includes an area on the north side of Lacamas Lake called
the North Urban Growth Area (NUGA). The NUGA is bounded by NW Leadbetter Road
and Lacamas Lake on the south, NE 232nd Avenue on the west, State Route 500/Everett
Street on the east, and varying roads and properties on the north. The City will be
developing a long-term plan for this area, including the establishment of detailed zoning and
a street layout for arterials and collectors.

The city’s planning effort for NUGA includes development of a stormwater basin plan that
addresses water quality, flow control and conveyance. This plan will be designed to meet the
City’s recently adopted stormwater ordinance that follows the Stormwater Management
Manual for Western Washington (SMMWW).

The City’s code exempts Lacamas Lake from flow control requirements if the following
criteria are met:

• The project site is drained by a conveyance system that is comprised entirely of
manmade conveyance elements (e.g., pipes, ditches, outfall protection, etc.) and
extends to the ordinary high water line of the exempt receiving water; and

• The conveyance system between the project site and the exempt receiving water shall
have sufficient hydraulic capacity to convey discharges from future build-out
conditions (under current zoning) of the site, and the existing condition from non-
project areas from which runoff is or will be collected.

The conveyance systems for the NUGA area will be sized to carry undetained runoff so
detention of stormwater will not be required.

There are multiple culverts under Leadbetter Road that convey runoff from the north side of
the road to Lacamas Lake. If these culverts can convey runoff from the NUGA then flow
control facilities will not be required. This project will determine the capacity of these



Section 5—Capital Improvements
Continued

66 C i t y  o f  C a m a s

C:\Users\scoulter\Documents\GroupWise\Draft CIP Ver 4.docx

culverts and whether or not they need to be upsized to convey the runoff from the NUGA
to the lake.

Lacamas Lake is on the state’s 303(d) list for total phosphorus. Lake eutrophication occurs
most summers and restoration efforts have focused on reducing phosphorus loadings. The
City requires phosphorus treatment in the Lacamas watershed above the dam at the south
end of Round Lake for all development sites exceeding one acre in size.

Proposed Project
This CIP is to provide funding for development of a stormwater basin plan for the NUGA.
The stormwater master plan should include the following:

• An evaluation to determine the feasibility of using Low Impact Development BMPs
in the study area. This determination should be made in conjunction with the
development of road sections to determine if measures such as biorention planters
can be placed within the right-of-way for treating roadway stormwater.

• A list of runoff treatment BMPs to be used in the study area that meet SMMWW
requirements, and the City’s phosphorus requirement.

• Sizing of major stormwater conveyance pipes that serve multiple properties.

• An evaluation of the existing culverts under Leadbetter Road to determine their
hydraulic capacity to convey the discharges from the estimated build-out of the
NUGA area. Recommendations for upsizing the culverts should be included.

Cost Estimate/Funding Source

Table 5.9: NUGA Estimate and Funding Plan

Cost Estimate

Item Cost
Alternatives Analysis/Conceptual
Designs/Plan development $100,000

Hydrologic and Hydraulic Modeling $75,000

Total $175,000

Funding Source
City Grant Developer SDC

X X X X
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Project Name: Forest Home Road Sediment Basin

Project ID: BC 01

Watershed: Columbia River

Basin: Blue Creek

Location: Intersection of NW 10th Avenue and NW Ivy Drive

Description
Forest Home Road travels from the top of Prune Hill at NW Astor Street to NW 10th
Avenue. This road drops close to 400 feet over less than a mile in length. A creek parallels
Forest Home Road until it reaches NW 10th Avenue, where it enters a pipe. Because it is so
steep and heavily vegetated, this creek carries a lot of sediment and debris, which collects at
the entrance to this pipe. The City has built a sediment collection facility that allows them to
excavate out this debris; they are called to this site to load out debris frequently during the
winter months.

Proposed Project
Design a system for sediment and debris collection that will allow the entrance to the pipe to
remain clear and requires city crews to clean the facility less frequently.

Cost Estimate/Funding Sources

Table 5.11: Forest Home Road Sediment Basin Estimate and Funding Plan

Cost Estimate

Item Cost

Design $25,000

Construction $75,000

Total $100,000
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Funding Source
City Grant Developer SDC

X X
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Project Name: Blue Creek Sediment Basin

Project ID: BC 02

Watershed: Columbia River

Basin: Upper Blue Creek

Location: Intersection of NW 10th Avenue and NW Drake Street

Description
Blue Creek travels steeply down the south east slope of Prune Hill until it reaches NW 10th
Avenue, where it enters a pipe. Because it is so steep and heavily vegetated, this creek carries
a lot of sediment, sticks, and debris with it, which collects at the entrance to this pipe. The
City has built a sediment collection facility that allows them to excavate out this debris; they
are called to this site to load out debris frequently during the winter months.

Figure 5-4: Sediment collection facility at Blue Creek.



Section 5—Capital Improvements
Continued

70 C i t y  o f  C a m a s

C:\Users\scoulter\Documents\GroupWise\Draft CIP Ver 4.docx

Proposed Project
Design a system for sediment and debris collection that will allow the entrance to the pipe to
remain clear and requires city crews to clean the facility less frequently.

Cost Estimate/Funding Sources

Table 5.12: Blue Creek Sediment Basin Estimate and Funding Plan

Cost Estimate

Item Cost

Design $25,000

Construction $75,000

Total $100,000

Funding Source
City Grant Developer SDC

X X
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Section 6—Financing

6.1 Introduction
The Camas stormwater utility was formed to fund the city’s stormwater program and to
meet their first NPDES permit requirements. The utility is responsible for the upkeep of the
publicly-owned stormwater system, including conveyance pipelines, manholes, catch basins,
detention ponds, and treatment systems. It is also responsible for street sweeping, as this is a
regulatory requirement that reduces the amount of sediment that enters the City’s creeks and
streams (FCSG 2010). The utility collects monthly rates to fund operations and maintenance
of the existing stormwater system and to fund capital improvements.

Historically, the Fisher Basin has had a stormwater utility fee collected to fund projects in
that basin. However, with the formation of the new citywide utility, this fee was
discontinued, and the funds collected will be retired in 2013.

A utility rate study conducted by Financial Consulting Services Group (FCSG) in 2009 set
the stormwater utility rates from 2009 through 2013. Those rates were adopted by the city
council, are included in CMC 13.89 and are shown in Table 6.1.

Table 6.1: Stormwater Utility Rates

2010 2011 2012 2013

$7.65 $8.49 $9.00 $9.27

The current rates do not have a large capital component built in to the structure. The FSCG
2009 rate study set the storm rate to cover the cost of the operation and maintenance of the
existing storm system and modest amounts for replacement of existing infrastructure. As
part of the Fisher Basin Utility, some capital dollars have been available but that account has
been depleted. To provide a secure long term capital fund, the FSCG study proposed
implementation of a System Development Charge (SDC) with a methodology consistent
with the current water and sewer SDC. The rate would capture both historical costs and
future capital needs. .

To be consistent with the water and sewer SDC, the SDC could be allocated at a rate of 67%
Developer funded and 33% City. This breakdown accounts for the developer responsibility
per code to install the minimum requirements for their development and allowing a credit or
providing funding for the regional component. If Council chooses not to implement the
SDC, other funds would be responsible to implement this capital plan.

Future versions of this plan will include a rate study that will be developed to ensure the
future rate structure is suitable for continued funding of both O&M activities and capital
construction projects.
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The city is scheduled to conduct a utility rate study in 2013. A policy decision should be
made on funding critical stormwater system capital needs through adoption of SDC’s or
through rates. The utility currently has no debt associated with the rates.
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