
SUBJECT: City of Tualatin Plan Amendment
DLCD File Number 001-13

The Department of Land Conservation and Development (DLCD) received the attached notice of adoption.
Due to the size of amended material submitted, a complete copy has not been attached.  A Copy of the 
adopted plan amendment is available for review at the DLCD office in Salem and the local government 
office.  

Appeal Procedures*

DLCD ACKNOWLEDGMENT or DEADLINE TO APPEAL:  Friday, October 18, 2013 

This amendment was submitted to DLCD for review prior to adoption  pursuant to ORS 197.830(2)(b) 
only persons who participated in the local government proceedings leading to adoption of the amendment 
are eligible to appeal this decision to the Land Use Board of Appeals (LUBA). 

If you wish to appeal, you must file a notice of intent to appeal with the Land Use Board of Appeals 
(LUBA) no later than 21 days from the date the decision was mailed to you by the local government.  If 
you have questions, check with the local government to determine the appeal deadline.  Copies of the 
notice of intent to appeal must be served upon the local government and others who received written notice
of the final decision from the local government.  The notice of intent to appeal must be served and filed in 
the form and manner prescribed by LUBA, (OAR Chapter 661, Division 10).  Please call LUBA at 
503-373-1265, if you have questions about appeal procedures.

*NOTE:     The Acknowledgment or Appeal Deadline is based upon the date the decision was mailed by local 
        government. A decision may have been mailed to you on a different date than it was mailed to 
        DLCD. As a result, your appeal deadline may be earlier than the above date specified. NO LUBA  
       Notification to the jurisdiction of an appeal by the deadline, this Plan Amendment is acknowledged.

Cc: William Harper, City of Tualatin
Gordon Howard, DLCD Urban Planning Specialist
Jennifer Donnelly, DLCD Regional Representative

<paa> YA

NOTICE OF ADOPTED AMENDMENT

10/07/2013

TO: Subscribers to Notice of Adopted Plan
or Land Use Regulation Amendments

FROM: Plan Amendment Program Specialist



DLCD 
Notice of Adoption 

This Form 2 must be mai led to DLCD within 20-Working Days a fter the Fina l 
Ordinance is signed by the public Official Designated by the jurisdiction 

and al l other requirements of OR 197.6 15 and OAR 660-0 18-000 

D 0 In person 0 electronic 0 mailed 
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Jurisdiction: City of Tualatin Local file number: PTA-13-01 

Date of Adoption: 9/23/2013 Date Mailed: 9/27/2013 

Was a Notice of Proposed Amendment (Form 1) mailed to DLCD? ~ Yes D No Date: 4/25/2013 

~ Comprehensive Plan Text Amendment D Comprehensive Plan Map Amendment 

D Land Use Regulation Amendment D Zoning Map Amendment 

D New Land Use Regulation D Other: 

Summarize the adopted amendment. Do not use technical terms. Do not write "See Attached". 

PAPA 002-1 3: Incorporation of the Water Master P lan rev ised July 2013 and adopted via Ordinance No. 
1359-1 3 and into the Tua latin Comprehensive Plan as amended Tualatin Development Code (TDC) Chapter 
12. T he 20-year horizon WMP updates the 2003 WMP with information and projections on water supply, 
demand, system capacity and recommended system capital improvements for 5- l 0 years. Ord inance attached 
and a lso ava ilable v ia <www.tualatinoregon.gov/ordinances>. 

Does the Adoption differ from proposal? Yes, Please explain below: 

Only in that the City removed references to the Basalt Creek Area upon public comment. The area is with in the 
Port land Urban Growth Boundary (UGB), but not yet concept planned or incorporated into e ither Tualatin or 
the City of Wi lsonville. Concept planning w ill address potable water. 

Plan Map Changed from: n/a 

Zone Map Changed from: n/a 

Location: n/a 

Specify Density: Previous: n/a 

Applicable statewide planning goals: 

to: 

to: 

New: 

Acres Involved: 0.0 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

D D DDDDDDDD~DD D DDDDD 
Was an Exception Adopted? D YES ~ NO 

Did DLCD receive a Notice of Proposed Amendment. .. 

35-days prior to first evidentiary hearing? ~ Yes D No 

houcka
Typewritten Text
DLCD File No. 001-13 (19781) [17626]



If no, do the statewide planning goals apply? 

If no, did Emergency Circumstances require immediate adoption? 

DLCD file No. _________ _ 

D Yes 
D Yes 

Please list all affected State or Federal Agencies , Local Governments or Special Districts: 

D No 

D No 

C lackamas County, Clean Water Services (CWS), Oregon Drinking Water Services (DWS), Portland Water 
Bureau (PWB), Tualatin Valley Fire & Rescue (TVF&R), Tualatin Vall ey Water District (TVWD), Washington 
County, Willamette River Water Coali tion (WR WC) 

Local Contact: Kaaren Hofmann, E ngineering Mgr. Phone: (503) 691-3034 Extension: 

Address: 18880 SW Martinazzi Ave Fax Number: 503-692-147 

City: T ua latin Zip: 97062-7092 E-mail Address : khofmann@ci.tualatin.or.us 

ADOPTION SUBMITTAL REQUIREMENTS 
T his Form 2 mu st be received bv DLCD no later than 20 working days after the ordinance has been signed by 

the public official des ignated by the jurisdiction to sign the a pproved ordinance(s) 
per ORS 197.6 15 and OAR Chapter 660, Divis ion 18 

I. This Form 2 must be submitted by local jurisdictions only (not by applicant). 

2. When submitting the adopted amendment, pl ease print a completed copy o f Form 2 on li ght green 
paper if ava ilable. 

3. Send this Form 2 and one complete paper copy (documents and maps) of the adopted amendment to the 
address below. 

4. Submittal of this Notice of Adoption must include the final signed ordinance(s), a ll supporting finding(s), 
exhibit(s) and any other suppl ementary information (ORS 197.615 ). 

5. Deadline to appeals to LU BA is calculated twenty-one (21) days from the receipt (postmark date) by DLCD 
of the adoption (ORS 197.830 to 197.845 ). 

6. In addition to sending the Form 2 -Notice of Adoption to DLCD, please also remember to noli fy persons who 
pa1iicipated in the local hearing and requested notice of the final decision. (ORS 197.6 15 ). 

7. Subm it one complete paper copy via United States Postal Service, Common Carri er or Hand 
Carried to the DLCD Salem Office and stamped with the incoming date stamp. 

8. Pl ease mail the adopted amendment packet to: 

ATTENTION: PLAN AMENDMENT SPECIALIST 
DEPARTMENT OF LAND CONSERVATION AND DEVELOPMENT 

635 CAPITOL STREET NE, SUITE 150 
SALEM, OREGON 97301-2540 

9. Need More Copies? Please print fonns on 8 Yl -112xll green paper only if available. If you have any 
questions or would like assistance, please contact your DLCD regional representative or contact the DLCD 
Salem Office at (503 ) 373-0050 x238 or e-mail plan.amendments@state.or.us. 



Colin Cortes 

From: 
Sent: 
To: 
Cc: 
Subject: 

Dear Ms. Houck: 

Colin Cortes 
Thursday, July 18, 2013 1:14PM 
Houck, Angela 
'Donnelly, Jennifer'; AQUILLA HURD-RAVICH; Kaaren Hofmann; Wi ll Harper 
RE: 002-13 PAPA [PTA-13-01 ] 

Per the below, in lieu of a revised notice of proposed amendment to DLCD I'm updating you that the first 
evidentiary hearing for Post-Acknowledgement Plan Amendment (PAPA) 002-13 (Tualatin file PTA-13-01) 
about the Tualatin Water Master Plan is changed from May 13, 2013 to August 13, 2013. As Ms. Donnelly 
suggested to me over the phone, the analysis and findings will refer to a capital improvement list as mentioned 
below. 

Colin Cortes, AICP, CNU-A 
Assistant Planner 
City of Tualatin 1 Planning 
503.691.3024 1 Fax: 503.692.0147 

From: Donnelly, Jennifer [mailto: jennifer.donnelly@state.or.us] 
Sent: Thursday, July 18, 2013 10:32 AM 
To: Colin Cortes 
Cc: Houck, Angela 
Subject: 002-13 PAPA 

Hi Colin-
This email is a follow up to our phone conversation earlier today regarding Tualatin PAPA 002-13. To revise the hearing 
date please email Angela Houck at angela.houck@state.or.us with the new hearing date and the PAPA# for reference. 

Regarding the description used in the PAPA it is adequate for the PAPA. Our concern was a Jack of a table with new 
project lists or a reference to one. Attached is a reminder of what division 11 required for public facilit ies plans; 

660-011-0045 

Adoption and Amendment Procedures for Public Facility Plans 

(1) The governing body of the city or county responsible for development of the public facility plan shall adopt the plan as a supporting 
document to the jurisdiction's comprehensive plan and shall also adopt as part of the comprehensive plan: 

(a) The list of public faci lity project titles, excluding (if the jurisdiction so chooses) the descriptions or specifications of those projects; 

(b) A map or written description of the public facility projects' locations or service areas as specified in sections (2) and (3) of th is ru le; 
and 

(c) The policy(ies) or urban growth management agreement designating the provider of each public facility system. If there is more than 
one provider with the authority to provide the system within the area covered by the public facility plan, then the provider of each project 
shall be designated. 

Thanks. Please let me know if you have any questions. 

Cheers, 



jennifer 

Jennifer Donnelly I M etro Regional Representative 
Community Services Division 
Oregon Department of Land Conservation and Development 

Portland Metro Regional Solutions 
1600 SW Fourth Avenue, Suite 109 I Portland, OR 97201 

Office: (503) 725-2183 I Cell: (971) 239-9451 
jennifer.donnelly@state.or.us I www.oregon.gov/LCD/ 
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ORDINANCE NO. 1359-13 

AN ORDINANCE AMENDING THE TUALATIN DEVELOPMENT CODE (TDC) 
CHAPTER 12-WATER SERVICE-INCORPORATING THE JANUARY 2013 
WATER MASTER PLAN AND AMENDING TDC 12.010-12.140. PLAN TEXT 
AMENDMENT (PTA-13-01) 

WHEREAS, upon the application of Community Development Department, a 
public hearing was held before the City Council of the City of Tualatin on September 9, 
2013, related to a Plan Text Amendment of the Tualatin Development Code (TDC); and 
amending TDC 12.010-12.140 (PTA-13-01); and 

WHEREAS, the City provided notice of PTA-13-01 to the Oregon Department of 
Land Conservation and Development as provided under ORS 197.61 0; and 

WHEREAS, notice of public hearing was given as required by Tualatin 
Development Code 1.031; and 

WHEREAS, the Council conducted a public hearing on September 9, 2013, and 
heard and considered the testimony and evidence presented by the City staff and those 
appearing at the public hearing; and 

WHEREAS, after the conclusion of the public hearing, the Council voted 
unanimously; with Councilor Bubenik absent, to approve the application. 

THE CITY OF TUALATIN ORDAINS AS FOLLOWS: 

Section 1. TDC 12.010 is amended to read as follows : 

(1) In 1979, the City of Tualatin adopted the Tualatin Community Plan. R. A 
Wright Engineering Company prepared the water service element. In 1982, the Tualatin 
Community Plan was reviewed due to the annexation of approximately 900 acres west 
of the city limits. City staff reviewed the water sewer service element. In 1983 the City 
Council amended the Plan, including the water service element. The Plan was changed 
from covering only the city limits to covering the city limits and the area out to the Urban 
Growth Boundary (UGB)(an "Active Plan"). 

(2) In accordance with the Urban Planning Area Agreement between the City and 
Washington County and an Intergovernmental Agreement between the City and the City 
of Portland, the City of Tualatin is responsible for providing water service in the City of 
Tualatin. The City of Tualatin obtains its water from the City of Portland. 

(3) In 1990 and 1999 minor amendments to TDC Chapter 12 were adopted. In 
2000 and 2002 the City contracted with CH2M Hill to update the City's water master 
plan. The 2000 update reflected Tualatin's growth and refined the 1983 plan. 
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ffi The 2003 "Report, Tualatin Water Master Plan Update," (the "Master Plan"} 
was the basis for amending the Tualatin Development Code (TDC), Chapter 12, in 
2003. The purpose of the 2003 Master Plan was to provide the City with a 
comprehensive water master plan for future development of the water system. The 
2003 Master Plan included a description of the existing water system, the planning 
criteria, a water system analysis and a capital improvement plan. 

{41-The 2003 Master Plan study area was the same as the Tualatin Community 
Plan, plus it included the Southwest Manufacturing Business Park and the Northwest 
Tualatin Concept Plan 2005. 

(5) Northwest Tualatin Concept Plan 20~entifies-watef-Ser-v1€0-need.s for the 
study area. This information is new and updates the--2003-Mas-ter~ The July 2013 
Water Master Plan report was prepared as an update to the 2003 Master Plan. Its 
purpose is to be a comprehensive analysis of the City's water system, to identify system 
deficiencies. determine future water distribution system supply requirements and 
recommend water system facility improvements that correct system deficiencies and 
provide for future system expansion . 

.(§l The July 2013 Water Master Plan anticipates demand as residential growth 
from redevelopment and infill. within the Town Center area. and industrial and 
employment growth in the Southwest Concept Plan Area. 

{€}} fZl_ The purpose of Chapter 12 is to provide for: 

(a) Reinforcement of the existing water system to provide adequate peak 
and fire-flow capabilities; 

(b) Expansion of the distribution system as areas inside the Urban Growth 
Boundary are annexed to the City and are developed; 

(c) Expansion of supply and storage facilities for present and future needs; 
and 

(d) Financing the construction of the foregoing facilities. 

Section 2. TDC 12.020 is amended to read as follows: 

City of Tualatin water service pol icies are to: 

(1) Plan and construct a City water system that protects the public health, 
provides cost-effective water service, meets the demands of users, addresses 
regulatory requirements and supports the land uses designated in the Tualatin 
Community Plan. 

(2) Require developers to aid in improving the water system by constructing 
facilities to serve new development and extend lines to adjacent properties. 

Ordinance No. 1359-13 Page 2 of 10 



(3) Water lines should be looped whenever possible to prevent dead-ends, to 
maintain high water quality and to increase reliability in the system. 

(4) Improve the water system to provide adequate service during peak demand 
periods and to provide adequate fire flows during all demand periods. 

(5) Review and update the water system capital improvement program and 
funding sources as needed or during periodic review. 

(6) Prohibit the extension of City water services outside the City's municipal 
boundaries, unless the water service is provided to an area inside an adjacent city. 

(7) +Ae Report, Tuala#A-WateF-Master Plan UpGate,Au-gust 2003, The July 201 3 
Water Master Plan is accepted by reference as a supporting technical document to the 
Tualatin Community Plan. 

(8) The Nofthwest Tualatin Concept P-km-2-G~dopted by reference· as a 
supporting technical document to .the Tualatin Community Plan. 

f9j-TA~a-Ja.Hn-C&nrept Plan 2010 is adopted by reference as a 
stl-pf*}rting technical document to the Tualatin Community Plan. 

(1 0) ContiHue the worl~ started in 2001 and select one or more additionai •Nater 
sources. 

Section 3. TDC 12.040 is amended to read as follows: 

+he-2GW-Master Plan used a oo.JGout-population of 29,50Q...i.n 2010 which is an 
annual increase-Bf.-about 2.5 percent per year from 2000 to 2010. The July 2013 Water 
Master Plan projected a "build out population" of 29396 residents including estimates of 
2.288 for redevelopment and infill and 1,048 for Town Center residential growth. 

Section 4. TDC 12.050 is amended to read as follows: 

(1) Population projections, commercial and industrial zoning acreage, and 
historical water use data formed the basis for the 2003 Master Plan's July 2013 Water 
Master Plan's future water demand projection. 

(a) The future per capita residential average day demand was assumed to 
be 100 gallons per capita 90 gallons per capita per day. 

(b) The relationship between the average day demand and other flow rate 
demands in the system is .called the peaking factor. A peaking factor of M 
2.2 was used in the~ July 2013 Water Master Plan's 
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calculation of combined residential ... maximum day.4ema-Rd and a factor of 
2--o-G-was used-ffif commercial and industrial maximum day demand. 

(c) Large volume users are typically large multi-family projects and 
specialized industrial uses. The 2003 Master Plan identified 16 large water 
uses and they represent about 30% of the total system demand. 

(d) Unaccounted-for water is the difference between the tota l amount 
purchased wholesale from the Portland Water Bureau and the total amount 
billed to customers. It includes leakage losses, meter discrepancies, hydrant 
and main flush ing, operation and maintenance uses, f ire flow uses, 
unauthorized connections and unmetered miscellaneous uses. 

(2) The :2QQ3-Master Plan's July 2013 Master Plan's projected average day 
demand at buildout in 2010 beyond 2031 for residential uses was 2-:%2.65 million gallons 
per day and with a 3.Q peakfng factor the maximum-Eiay-dernanEI-was 8.85 million gallons 
peKI~~3 Master Plan~ The July 2013 Master Plan's projected average day 
demand at buildout in 201Q beyond 2031 for commercial and industrial uses was &.443.61 
million gallons per day and 'Nith a 2.0 peal'<ing factor the maximum day deman~ 
rnHlien--gallens per day-. The total system average day demand and maximum day demand 
were 6:-66 and 17.2 6.47 and 14.24 million gallons per day, respectively. 

Section 5. TDC 12.060 is amended to read as follows: 

(1) Fire flow is the amount of water required to fight a fire for a specified period. 
The Insurance Services Office (ISO) Commercial Risk Services, Inc., classi fies a city for 
insurance rating purposes on the basis of a maximum fire flow requirement of 3,500 
gallons per minute (gpm). Fire flow requirements greater than 3,500 gpm are evaluated 
individually and are not used by the ISO t'o determine the public protection classi fication 
of a municipality. For fire flow analysis the total fire flow requirement is a combination of 
building fire flow requirements plus system maximum day demand. 

(2) Fire protection for the City's service area is provided by Tualatin Valley Fire & 
Rescue. The fire district has adopted fire flow requirements as defined in the 2010 State 
of Oregon Fire Code. A summary of fire flow recommendations based on the state fire 
code, fire flow criteria adopted by similar communities and fire flow guidelines as 
developed by the American Water Works Association is presented in Table 4-2 of the 
2013 Master Plan . 

.Q}_Fire protection is not dependent on the water distributi on system alone. Fire 
flows greater than 3,500 gpm can be reduced with individual fire suppression systems 
such as sprinklers, chemical and alarm systems and fire-resistant construction, onsite 
supply and other methods. Developments with fire flows greater than 3,500 gpm will 
need to supplement public water system flows through private systems such as those 
·noted in the prior sentence. The 2003 Ma&tef-P.iafl~ July 2013 Master Plan's 
recommended minimum cri teria for fi re suppression flows for single family residential 
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was 1,500 gpm-a-R€1- is 1.000 qpm, for multi-family is 2,000 gpm and commercial, 
industrial and institutional uses was lli._3,500 gpm for a 3-hour duration. 

Section 6. TDC 12.070 is amended to read as follows: 

The 200-d-MasteF-Pl-an analyzed the seurce, pu-ffii*lg,stora§Je-.--J*pel·ifle-am :l-fife. 
:fl.ew-cem~oneffi-s-tl-R-Eier 2002 an~10 demanG-ooRditions in accordance •.vith the­
Gre§leR-P-t~e~i€-l=lealth-Ser-viees-Grinking-WateF-12r-o§J-ram--antl-tA~r 
-Resou-r-€e-S--Qepartment accepted-standar€1-s-for mastef--{}lafl-stu-dies. The H20Map 
RetwoFk-a-nalysis software was used-te-simulate the system's hydraulics. The model 
contained aeo~des-and 1,200 pipes. The modeling 'Nas verified by field data 
Ge#effied at 22 stations throughout the system. The overall absolute variation for the 22 
stations was less than 5% which is more than adequate for master planning and capita~ 
+mprovement purposes. 

The July 2013 Water Master Plan analyzed the water system based on criteria 
for water supply, source, distribution system piping. service pressures. storage and 
pumping facilities in conjunction with the water demand forecasts for 2031 and beyond 
in Section 3 of the Master Plan. 

The analysis and recommendations in Section 4 of the Master Plan are based on 
performance guidelines developed in a review of State of Oregon requirements, 
American Water Works Association (AWWA) acceptable practice guidelines. Insurance 
Services Office. Inc. (ISO) guidelines and the operational practices of similar water 
providers. The distribution system analysis was performed using lnnovvze's lnfoWater 
hydraulic network analysis software and an updated system model that relied on 
geographical information system. updated reservoir and pump station data. and current 
control valve setting information. 

Section 7. TDC 12.080 is amended to read as follows: 

(1) The City of Tualatin entered into an agreement with the City of Portland in the 
early 1980's to obtain water from the Bull Run watershed via the Washington County 
Water Supply Line. In emergencies the City can obtain small quantities through interties 
with the cities of Tigard, Lake Oswego, Sherwood and Wilsonville. Water from the 
Willamette River can be used for domestic purposes if Tualatin's voters approve of its 
use. Water quality from the Bull Run Reservoir, the Portland Water Bureau Columbia 
South Shore wellfield and the Tualatin distribution system meets or exceeds all U.S. 
Environmental Protection Agency water quality requirements. Ttlalatin-ea-n-eetaiR-t:Jf3-ID 
about 10.8 million gallons per day (mgd), but will need about 17.2 mgd in 2010, thus 
additional capacity of 6.4 mgd is needed. Reservoir capacity in 2003 is de-f-isien-t-&.4-
m-illion gallons for Level A and •.viii be deficient 1.9 million gallons for Level B and 0.6 
million gallons for Level C in 2010. The pipelines are adequate overall and with-Rew 
fe-servoir capacity and pipeline improvements will provide adequate pea-k-hol:lf-demand 
conditions to 2010. Fire flo'.vs are adequate in 2003 in most areas and with new pipe in 
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several areas to increase looping and new reservoirs future fire flo•.vs will be adequate 
Whi4e-ma·iflt-a~Hir-tg-Sy&tBffi-J*eSSHF8-: 

(2) The City's water system is composed of three service levels (Levels A, B, and 
C) supplied by gravity and pumps and storage reservoirs. The system is primarily within 
public rights-of-way, is looped and is monitored and controlled by a central telemetry 
system. 

(3) Service Level A is the lowest in elevation and is supplied directly from the 
Supply Line and by gravity from the 1971 2.2 million gallon enclosed steel tank Avery 
Reservoir. A new reservoir site was acquired in 2003 southwest of the SW Tualatin­
Sherwood Road/SW Cipole Road intersection. Service Level B is the second lowest in 
elevation and is supplied by gravity from the 1971 and 1989 2.2 and 2.8 million gallon 
enclosed steel tank reservoirs on SW Norwood Road. A new reservoir site was acquired 
in the 1990's southwest of the SW 1 08th Avenue/SW Cottonwood Street intersection 
Service Level Cis the highest in elevation and is supplied by gravity from the 1981 0.8 
million gallon enclosed steel tank reservoir southeast of the Norwood Road overpass 
over 1-5. 

(4) The City has three pump stations. Stations one and two pump a back-up 
supply from Level A to Level B. Station three pumps from Level B to the C reservoir. 

(5) TheM July 2013 Water Master Plan identifies 13.0 million gallons of water 
storage capacity in fetJf five reservoirs is inadequate. The 2003 Master Plan2013 
Master Plan recommends a-new reservoir in each Service Levei'Nhich will provide 
adeEj~;~ate-stor-age-tB-2G4Gincreased storage capacity in Service Areas A and B in the 
future. · 

Section 8. TDC 12.090 is amended to read as follows: 

The proposes water distribution and storage system with existing and proposed 
waterlines and reservoirs for the year 2010 is illustrated in Map 12-1. The phased 
oon-&tr-t!Btfon of this system will be dictated by identified deficiencies and actual growtA­
j3atter-ns-:-Gr-owth-to--201 0 can be projected with reasonab le accuracy-because the 
vaBaflf-a.Ad-retievelopment areas are known. The proposed short-term, medium-term 
and long-term capital improvements for the svstem recommended in the July 2013 
Water Master Plan are in Table 12 1 and in Master Plan Table 7-1 and sl1own mapped 
on Plate-1 in Appendix A of the Master Plan. 

Section 9. TDC 12_1 00 is amended to read as follows: 

The-G+ty!s--3 !3 reernent-witlol-tlie-Gi~y--Bf-Por-tla-REI-a~ lews--"):~:~aJ.at4R--to-j3 u r-ehase-1-8%­
of the total capae~ty ef the Portland Water Bureau'-s--Wasffin~J3ply-biRe­
which is about 10.8 million gallons per day. This source is insufficient te meet-the 
O*f1eeted 17.2 miUfa.R-ga-HoHS-J38f-Eiay-Gema-Rd in 2010. Tlole City began a precess in 
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~entify potential new sources, ineJ.u€1-ing aquifer storage and recovery. The 
City's process 'Nill conti-nue-anEI-f}ne or more new-sGu~ 

The City's sole water supply is purchased wholesale from the Portland Water 
Bureau (PWB} through a 10-year wholesale water supply contract signed in 2006. 
Under the terms of the agreement, the City is obligated to purchase a minimum annual 
volume of water equal to 4.4 million gallons per day (mgd). 

The City operates a single aquifer storage and recovery (ASR) facility. ASR 
operations allow the City to store surplus drinking water in a groundwater aquifer during 
low demand periods (fall through spring} and then recover the water from a groundwater 
well during high demand periods (summer). The aquifer has an effective recovery 
capacity of approximately 90 mg and is connected to Service Area B for both injection 
and recovery. 

As a member of the Willamette River Water Coalition (WRWC), the City has 
access to surface water supply capacity from the Willamette River under OWRD Permit 
S-49240. In May 2002 the City Charter was amended to require that before Willamette 
River water is used for drinking purposes, a vote must approve such use. 

Section 10. TOC 12.110 is amended to read as follows: 

(1) The City of Tualatin has three service levels designated as A, B, and C on 
Map 12-1. The Bridgeport Service Area serves commercial customers in the Bridgeport 
Village shopping center. 

(2) Service Level A includes approximately the northern 50% of the City 
extending east and west covering elevations from 110 feet to about 200 feet. Service 
Level 8 includes approximately the middle 40% of the City extending east and west 
covering elevations from about 180 feet to 280 feet. Its southern extent is Ibach Street 
and Ibach Street extended west to the railroad tracks and extended east to 1-5. There 
are isolated areas above 280 feet, but these contain a very limited number of houses. 
The boundaries of Service Level Care Ibach Street on the north, 1-5 on the east, the 
UGB on the south and the railroad tracks on the west. 

(3) Substantial development has occurred over the years. Future development is 
expected to occur in Level A on the remaining vacant manufacturing lands, in the Town 
Center~ area (redevelopment), in the Durham Quarry area and east of 1-5 
(Nyberg property and rRedevelopment of the Trailer Park of Portland). Future 
development in Level B is expected in the area of Legacy Meridian Park Hospital and 
the SW Concept Plan Area. Future development in Level C is expected in the SW 
Grahams Ferry and SW 1 08th Avenue residential areas. Future development will occur 
in the area southwest of the City that was a€1EleG-ta-the Urban Growth Boundary-by 
Metro in 2002 (approximately 300 aores). 
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Section 11. TDC 12. 111 is amended to read as follows: 

(1) ~~6fieient-iA--st-orage by 5.4 miltiBR-§allons. The 
~eG-ewnefS~6fVGi.F--site-tn 2003 and a 10 mi llkm-ga-llon reservoir 
is being des+gneEI-with constr!:letioA-e-)$eGted to befng--iR--2-GG4:--TAe-reser-vo•r-wHl--f*w~Eie 
aEietJI:Ia4e-storage-t.f:l.roug h 20 1 0. 

(2) In 2003 Service Level A inci!:IEieG-seme locations--thaH:Ir-eld-below 35 po~:~na& 
f3BF-SEJHare-ifiBh (psi) of pressme UAEier-peal< ho1:1r demand condffiens. All low pressure 
areas--wm-be improveEI--by-the-Aew-reserve+r-and by new-pipelines. · 

(3) Jn 2003 there-were--!Aree areas where the-system-baa diffic1:1 lty providin§ 
-3,500 gallon per minute-fire-flffiA!s. Tho Eliffic~:~ lties wiJ.l-.9e-rei=AeEiioEI by the new Level A 
fOSOFVOir,ey-Rew-pipe#nes and by increasing the pressure setting in pr-ess~:~-re reducing 
valves. 

(1} Service Level A has adequate existing storage capacity but will require 
additiona l storage in the future . Increased storage volume needs in Service Area A are 
associated with the Town Center redevelopment and other redevelopment and infi ll. 

Section 12. TDC 12.112 is amended to read as follows: 

(1) In 2003 storage VJas aEieEJ~:~-at€--in-Service Level B, but wi ll be deficient by 
2-G4tkA-new 1.9 million gallon r-eservefr-is-{:>lanned at the City-ewneEI si te on SVV 1 08th 
Avenue-which will provide adequate ster-a~e for future growth-:-

(2) In 20GJ-some areas would drop below 35 pounds per square ineh-ff*;i}ef 
pressure umler-peak-hour demand condition-S:-AII..J.ow pressure areas 'NH~be-improved 
by-the-Aew-Feservoir and by nev.• pipeltROS-;-

\3) In 2003 the system had difficulty providing 3,500 gallon per minute fire flows 
+n-tl:le eastern portion of Level B:--+fle-Eij:ffjGI:lJ.ties wi ll be remedieEI-by.-the ne'.v Level g. 
reservoir and by new-pif>e~ines-tRat-wi.J.I-improve--looping.,. 

{1) Service Level B has adequate existing storage capacity but will require 
additional storage in the future. Increased storage volume needs in Service Area Bare 
associated with expansion and development in the SW Concept Plan Area which is 
located largely in Service Area B. 

Section 13. TDC 12.113 is amended to read as follows: 

(1) In 2-0Ga-&torage-was adequate in Service Level C, but wi ll be-defieieflt...by 
2010. A new 1.0 milli-on-gallon reservoir is p lanned next to the existing Level C reservoir­
~OEJl::late-ste~e for future growth-:-The 2013 Water Master Plan 
identifies the pending construction of the 1.0 mg C-2 Reservoir to serve Service Area C. 
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Section 14. TDC 12.120 is amended to read as follows: 

(1 )--AGt»tk:mal storage is needed in Service Levels A, B an~Of\IGH: 
ffi-;31ar-IAea-feF-eacA~ei-A reservoir •.viii be ceRStruGtetl-in 2004. The 
tevel-B--anel-G-reservoirs are planned for 2010 and 2005, respeGt+ve+y-o-The City's Water 
System consists of five (5) storage reservoirs with a combined storage capacity of 13.0 
million gallons. The reservoirs are supplied both directly from the Portland Supply Main 
and from pump stations. 

(2) Service Areas A and B have adequate existing storage capacity but will 
require additional storage in the future associated with expansions and development in 
the Southwest Concept Plan area. Service Area C will be served by a new C-2 
Reservoir and with the uncertainty of actual future development characteristics in the 
Service Area, the 2013 Master Plan does not recommend construction of additional 
storage within the planning period. 

Section 15. TDC 12.130 is deleted in its entirety. 

Section 16. TDC 12.140 is amended to read as follows: 

(1) The 2003 Master Plan estimated rate and system development-sA-argo (SOC) 
impacts for the next 10 years. Three--water-supply scenaries-wBr~eveloped. The Base 
Case (Scenario 1) assumed that (\quifer Storage and Recovery (ASR) would be used to 
meet future supply needs. Because the City-was still testing the feasibility of ASR, 
alternative SUPf3ly-souroes 'Nere consitlerea-:-Seenario 2 was the Wilsonville VVillamette 
River. Scenario 3 was the Joint IJ'later Commission TualatinfTrasl< RiveF-Gf>tieft.:. 

(2) /\11 three scenarios would have significant rate impacts~~ 
next five years, to fund the needed source-a-A€1-eth~ents. All three scenarios 
assume the City would increase rates in F¥ 2003/04 by about 12 percent system wide. 
Additional rate increases for F¥ 2004/05 and F¥ 2005/06 range from 15 percent for 
SGOAaFio 1 to 46 percent feF-Scenario 3. The-p-rejeGteEI-annual rate increases medefate 
a.f.ter F¥ 2005/06 for-a-ll-sBenarios, to less thaFI+JtOFGeflt,. 

{3) Because the-eapital improvement p+afi-W35-dfiven primarily by the neeEJ-..ffi 
OXf)and-c-aJ3a€-i-ty-feF-a-At~Gipate~e-J:evised-St>C's for each scenario are 
&i§ru.ficantly higher than the current SOC. The revis€d-S-QC 's range from $2,758 fe-F 
Scenar-ie--:1-te $6,225 fer-Scenario 3. The SOC's fGf-See-Aarios 1 and 2 are well with-fR 
#le-r-ange-eliaF§ed-by-cernf)arable--eemmunities ($2,0QO $4,000). 

f4) ffi The financial plan was based on assumptions related to system revenue 
and cost growth and the capita l improvement plan in the Master Pfan. The City should 
review the funding possibilities for the proposed water system improvements in Table 
.:J.2-4.:. Table 7-1 of the Jufy 2013 Water Master Plan. 
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Section 17. Table 12-1 is deleted in its entirety. 

Section 18. The City adopts as its findings the Findings and Analysis attached 
as Attachment A and incorporated herein. 

Section 19. The July 2013 Water Master Plan is as set forth in Attachment B 
and is incorporated herein. 

Section 20. Severability. Each section of this ordinance, and any part thereof, 
is severable. If any part of this ordinance is held invalid by a court of competent 
jurisdiction,_ the remainder of this ordinance shall remain in full force and effect. 

INTRODUCED AND ADOPTED this 23rd Day of September, 2013. 

Mayor 

ATTEST: 

Ordinance No. 1359-13 Page 10 of 10 



ANALYSIS AND FINDINGS 

The proposed amendment to the Tualatin Development Code (TDC) Chapter 12-
Water Service-, is an application by the Community Development Department to 
incorporate the evaluation, analysis and recommendations of the July 2013 Water 
Master Plan accepted by the Council on March 11, 2013 and updated July 2013 for 
inclusion into the Tualatin Community Plan. 

The approval criteria of the Tualatin Development Code (TDC), Section 1.032, must 
be met if the proposed PTA is to be granted. The plan amendment criteria are 
addressed below: 

1. Granting the amendment is in the public interest. 

The public interest is: 

1) For the Tualatin Community Plan's water system plan to be up to date for the 
long term viability of the system and for compliance with the Oregon Public 
Water System requirements in the Oregon Administrative Rules (OAR). 

2) To have a plan for water system improvements that will ensure the continuing 
and long term viability of the City's water system. 

Publi c Interest #1 . The City of Tualatin is the public water service provider to the 
residences and businesses in the City. The City has built and maintains an extensive 
system of water supply, water storage and water distribution facilities that was 
planned to safely, efficiently and effectively serve the community. The water system 
is primarily supported by revenues from water users and from water system 
development charges applied to new development. 

Tualatin Development Code (TDC) Chapter 12 is the water service element of the 
Tualatin Community Plan that in 1983 was brought as a water system plan into 
Chapter 12. In 2003, Chapter 12 was amended to update the water master plan 
based on the 2003 "Report, Tualatin Master Plan Update". The 2003 Master Plan is 
the basis for the City's current water system plan in Chapter 12. 

OAR Chapter 333 Division 61 requires Public Water Systems to have current water 
master plans, meaning that the City can expect to update its 20-year water system 
plan every 8-10 years. 

In June 2011 , the City started the update to the 2003 Water Master Plan to be 
prepared by Murray Smith & Associates, Inc. The purpose of the Water Master Plan 
update was to perform a comprehensive analysis of the City's wate r system, to 
identify deficiencies, to determine future supply requirements, and to recommend 
facility improvements that correct existing deficiencies and provide for future 
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expansion. The product of the update is the "July 2013 Water Master Plan" that 
examines current and projected water supply and demand information, system 
capacity, cost and revenue projections and provides recommendations for short to 
long term capital projects to ensure adequate domestic water service into the 20-
year plan horizon. Tl1e 2013 Water Master Plan was accepted by the Council on 
March 11 , 2013 and staff was directed to begin the plan text amendments process to 
adopt the Water Master Plan into the Code. 

The July 2013 Water Master Plan will be incorporated into the Tualatin Community 
Plan Chapter 12-Water Service- as an up-to-date water system plan that provides a 
20 year plan for Tualatin 's water service. Tile ~:ecommendation to revisit water 
demand projections in three years (2016) was accepted by Council. These actions 
will provide information to the City about the current and future needs and 
constraints of the system that are necessary for operating and improving the water 
system in an effective and timely manner. 

The proposed TDC amendment incorporates a current, updated water system 
master plan into the Tualatin Community Plan that will be useful for the next 8-10 
year plan cycle and will be consistent with the Oregon Administrative Rules for 
Public Water Systems. Public Interest #1 is satisfied. 

Public Interest #2. The July 2013 Water Master Plan recommends water fine, 
pumping capacity and storage reservoi r improvements to correct system deficiencies 
and to serve the City from the present through Build-out development. The 
recommended improvements are presented as a Capital Improvement Program with 
estimated project costs and short, medium and long term schedules. The 
improvement program recommendations will be referenced in the proposed 
amendments to Chapter 12. 

The Water System Capital Improvement Program schedule and project summary 
proposed in the Water Master Plan wi ll provide information for the City to consider in 
budgeting for water system improvements as part of the City's on-going Capital 
Improvement Program. 

The proposed amendment PTA-13-01 incorporates a plan for water system 
improvements that will ensure the continuing and long term viability of the City's 
water system. This satisfies Public Interest #2. 

Granting the amendment is in the public interest. Criterion "A" is met. 

2. The public interest is best protected by granting the amendment at this 
time. 
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This Water Master Plan is a 20-year planning document and projects water system 
needs through 2031. By State law, water master plans must be kept current. This 
means that the City can expect to update its 20-year plan every eight to ten years. 
Now is the time to update the Water Service element of the Tualatin Community 
Plan. The 2013 Water Master Plan is completed and was accepted by the Council 
on March 11, 2013 and updated July 2013. The Oregon Public Water Systems rules 
require the Tualatin Water Plan be kept current. Given that the last update was in 
2003, it is time to update the TDC Chapter 12 to reflect the new Water Master Plan. 

Granting the amendment at this time best protects the public interest. 

3. The proposed amendment is in conformity with the applicable objectives of 
the Tualatin Community Plan. 

The applicable objectives of the Tualatin Community Plan relating to the amendment 
Tualatin Development Code (TDC) Chapter 12 are discussed below: 

Chapter 4. Community Growth 
Section 4 .050. General Growth Objectives 
(1) Provide a plan that will accommodate a population range of 22,000 to 
29,000 people. 
The proposed amendments are consistent with this objective because they update 
the City's Water Master Plan so a projected population of 28,565 in 2031 can be 
served. The analys is and recommended water system improvements will 
accommodate existing and future development in this population range. The 
objective is met. 

Criterion "C" is met. 

4. The following factors were consciously considered: 

The various characteristics of the areas in the City. 

The charayteristics of all areas of the City and inside the UGB were considered in 
the 2013 Master Plan's evaluation and modeling. Data for existing and planned uses 
were used in the modeling. 

The suitability of the area for particular land uses and improvements. 

Not applicable 

Trends in land improvement and development. 
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Trends in per capita water usage, water conservation, and industrial water usage 
were considered in the 2013 Water Master Plan evaluations and modeling. 
Recommendations for system improvements were based on the needs of industry 
and future development. 

Property Values. 

Property values will be maintained and enhanced with a water master plan that ca lls 
for adequate storage and water lines that will adequately serve existing and future 
development. 

The needs of economic enterprises and the future development of the area. 

The 2013 Master Plan modeling accounted for residential, commercial and industrial 
water system demands for the present and the fu ture. Recommendations for system 
improvements were based on the needs of industry and future development. 

Needed right-of-way and access for and to particular sites in the area. 

Not Applicable. 

Natural resources of the City and the protection and conservation of said 
resources. 

Not Applicable. 

Prospective requirements for the development of natural resources in the City. 

Not Applicable . 

And the public need for healthful, safe, aesthetic surroundings and conditions. 

In general, the water system will continue to provide potable water that can be used 
for drinking, washing, or irrigating crops , vegetable gardens, and landscaping, 
activities that create and maintain healthful, safe and aesthetic surroundings and 
conditions. As a specific example, under Distribution System notes that the minimum 
water system fire flow pressure would be as required by the State of Oregon Health 
Authority, contributing to healthful and safe conditions. The existing and improved 
water system will provide water that meets water quality standards in sufficient 
quantity to provide for healthful, safe and aesthetic surroundings and conditions. 

Proof of change in a neighborhood or area. 
Staff does not assert proof of change in a neighborhood or area. 
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Mistake in the Plan Text or Plan Map. 
There is no mistake in the Plan Text or Plan Map. 

5. The criteria in the Tigard-Tualatin School District Facility Plan for school 
facility capacity have been considered when evaluating applications for a 
comprehensive plan amendment or for a residential land use regulation 
amendment. 

Because the amendment does not result in a change to plans or development 
regulations that would impact school facility capacity, the criterion is not applicable. 

6. Granting the amendment is consistent with the applicable State of Oregon 
Planning Goals and applicable Oregon Administrative Rules. 

Of the 19 statewide planning goals, staff determined one Goal is applicable, Goal 11 
"Public Facilities and Services," which is, "To plan and develop a timely, orderly and 
efficient arrangement of public faci lities and services to serve as a framework for 
urban and rural development." Oregon Administrative Rules (OAR) 660-015-
0000(11) explains that "timely, orderly, and efficient arrangement" refers to "a system 
or plan that coordinates the type, locations, and delivery of public facilities and 
services in a manner that best supports the existing and proposed land uses." 

Goal11 and the related OARs require cities to adopt a Public Facilities Plan that 
includes water system facilities. The City's Water System Plan is Chapter 12 of the 
Tualatin Community Plan and the July 2013 Water Syst~m Master Plan and 
implementing amendments in PTA-13-01 fulfill water system plan requirements and 
are a timely update to the plan. 

The amendment complies with Goal 11 . 

7. Granting the amendment is consistent with the Metropolitan Service 
District's Urban Growth Management Functional Plan. 

The Metro Urban Growth Management Functional Plan (MUGMFP) does not 
address water systems. The criterion does not apply. 

8. Granting the amendment is consistent with Level of Service F for the p.m. 
peak hour and E for the one-half hour before and after the p.m. peak hour for 
the Town Center 2040 Design Type (TDC Map 9-4), and E/E for the rest of the 
2040 Design Types in the City's planning area. 

Because the amendment does not relate to vehicle trip generation, the criterion is 
not applicable. 
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EXECUTIVE SUMMARY 

PURPOSE 

The purpose of this Water Master Plan (WMP) is to perform a comprehensive analysis of the City 
ofTualat in 's (City) water system, to identify system deficiencies, to determine future water 
di stri bution system supply requirements, and to recommend water system facil ity improvements 
that correct existing deficiencies and that provide for future system expansion. This WMP 
complies with water system master planning requirements established under Oregon 
Admini strative Rules (OAR) for Public Water Systems, Chapter 333, Division 61. The City's 
existing WMP was completed in 2003. This updated WMP meets the OAR requirement for the 
City to maintain a current WMP. 

WATER SYSTEM CHARACTERIZATION 

The City's current water service area includes all areas within tbe current city limits and Urban 
Growth Boundary (UGB). The City provides potable water to approximately 26,000 people 
through approximately 6,700 residential, commercial, industrial and municipal serv ice 
connections. 

The City purchases wholesale water from the City of Portland Water Bureau (PWB) as its so le 
supply. The City's water distribution system currently consists of four service zones supplied by 
fi ve (5) steel storage facilities with a total combined storage capacity of approximately 13.0 
million gallons (MG) and three (3) pump stations with a combined pumping capacity of 
approximately 5,800 gallons per minute (gpm). 

The City is currently pilot testing a single Aquifer Storage and Recovery (ASR) facility. ASR 
operations allow the City to store surplus drinking water in a groundwater aquifer during low 
demand periods (fall through spring) and then recover the water from a groundwater well during 
high demaud periods (summer). The aquifer has an effective recovery capacity of approximately 
90 MG (I mgd for 90 days) and is connected to Service Area B for both injection and recovery. A 
single 150 horsepower vertica l turbine pump recovers the water at a capacity of approximately 400 
to 500 ga llons per minute (gpm), depending upon aquifer level and hydraulic cond itions. 

WATER SYSTEM SUPPLY & DEMAND PROJECTIONS & ASSESSMENT 

This WMP is a 20-year planni ng document. The WMP projects water system needs through 203 1. 
By State law, water master plans must be kept current. This means that the City can expect to update 
its 20-year plan every eight to ten years. 

Population Projection 

The projected bui ld-out population is estimated as the current popu lation of26,060, plus the 
following growth elements identified by other planning studies for a total of 29,396 residents, 
projected at bui ld-out (beyond the 20-year planning horizon).: 

0 2,288 residents due to redevelopment and infill, 
0 I ,048 residents added to the Town Center, 

- 1-1--1-22_7_.4-09------------ Page ES-1 ---------------
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Water Demand Proj ections 

The City 's current average daily water demand is approximately 4.3 million gallons per day 
(mgd) with a maximum day demand (MDD) of approximately 9.5 mgd. At build-out 
development, the anticipated average dai ly water demand is approximately 6.5 mgd and with a 
MDD of approximately 14.2 mgd within the City's current UGB. 

Water Supply Capacity & Wholesale Water Purchases 

Currently, the City's water supply is purchased wholesale fi·om the PWB through a 20-year · 
wholesale water supply contract signed in 2006. The contract extends through 2026. Under the 
terms of the agreement, the City is obligated to purchase a min imum annua l volume of water 
equal to 4.4 mgd. The wholesale water rate paid by the City is based on three factors: I) the 
guaranteed minimum purchase, 2) the City's peak seasonal factor, and 3) the City's peak daily 
factor. 

The City receives water supply through the Washington County Supply Line (WCSL) which 
conveys water by gravi ty fi·om the PWB's Powell Butte Reservoir to the City, along with other 
Wash ington County wholesale customers (Tualatin Valley Water District (TVWD) and Raleigh 
Water District). The WCSL is an 84-inch to 60-inch diameter transmission line that reduces to 
48-inch diameter after the supply connection to the TVWD Wolf Creek Main. The WCSL 
continues south as a 48-inch diameter supply main ending at the Florence Lane Master Meter. A 
36-inch diameter City-owned pipe conveys water fi·om the Florence Lane Master Meter to the 
City, referred to as the P01tland Supply Main in this plan. 

The Po1t land Supply Main has a maximum capacity of20 mgd; however, this supply capacity is 
limited by the available capacity of the WCSL system. The WCSL has a nominal capacity of 60 
mgd and the City has rights to 18 percent of the capacity, or 10.8 mgd. The 60 mgd nominal 
capacity is based on the WCSL operating with all the owners of the line using their full capacity 
and maintain ing adequate supply pressure. Within the 20-year planning period, the City's peak 
water supply needs are projected to exceed the City's 10.8 mgd capacity in the WCSL 
transmission system. The City's 2003 Water System Plan projected water demands to exceed this 
capacity by 20 I 0, but several factors including conservation and slower population and economic 
growth have resulted in lower demands. 

The City currently has a planning level MDD of approximately 9.5 mgd and experienced an actual 
peak. demand of9.3 mgd in 2007. The largest single source of increased demand within the study 
area is the large water users anticipated in the SW Concept Area Plan. The WMP proj ects that with 
continued conservation and slower economic growth, water supply expansion will not be required 
until 2023. It is recommended that the City r eview the projected water d emand in three years 
to determine if current conditions wa rrant action to begin acquiring add itional supply 
ca pacity. This will allow the City time to evaluate changes in WCSL usage th at may •·esult in 
additional available capacity for acquisition by the C ity. The C ity can also evaluate the 
addition of a ny significant new customer water demands t o the system. The cui'J'ent plan 
does not budget funds for any supply expansion proj ects. 
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Water System Analysis & Improvements Summary 

The City's hydraulic model was updated for recent improvements and cal ibrated to current water 
system demands. The model was used to evaluate the current and future water system for 
deficiencies which were evaluated for inc lusion in the City's Capital Improvement Projects (CTP) 
list. In general, the City's water system is adequate to supply domestic water service and 
fire suppression capacity within the service area. 

The majority o f the recommended ClPs are associated with growth related development 
primarily in the expansion areas. Growth related inJJ-astructure improvements include 
approximately 48,000 feel of transmission piping, 5.4 MG in new storage facil ities, and a new 
3,600 gpm pump station. There are several smaller non-growth related improvements 
associated with improving fi re fl ow capacities, cont inuation of the asbestos cement pipe 
replacement program, and upgrades to the ex isting telemetry system. 

The total estimated proj ect cost of these improvements is approximately $24.4 mi llion for the 20-
year planning horizon and beyond to the ult imate full development of the City's existing UGB. Of 
the improvements required in the 20-year plan ning horizon, approx imately $ 1 1.8 mill ion of these 
improvements are requ ired in the next I 0 years. Approximately $ 1.2 m illi? n per year should be 
budgeted over the next 20 years for the completion of these projects. 

FINANCIAL SUMMARY 

A financial eva luation of the City's water system was performed and included recommendations 
for updating the System Development Charge (SDC) and recommendations for water system rate 
adjustments to maintain adequate fun ds for system operation, maintenance, capital improvements 
and water system bond coverage. 

Water Rate Adjustment 

The Plan does not include a recommended rate increase for fiscal year 2012-13. If, during that 
year, earned rate revenues equal or exceed budgeted rate revenues, then a rate increase can be 
avoided for fiscal year 20 13-14. If, however, revenues for fiscal year 2012- I 3 are fl at, a rate 
increase of4.25 percent in fisca l year 201 3-14 with a series of similar increases in subsequent 
years through fi scal year 2021-22 is recommended. 

System Development Charge Update 

A SDC can include three components: I) a reimbursement fcc based on ex isting capacity to be 
used by new development, 2) an improvement fee based on needed new infrastmcture to serve 
development, and 3) compliance costs to develop and adm inister SDCs. Table ES-1 summarizes 
the components of the proposed water SDC of$4,428 per Equivalent Dwelling Unit (EDU). 
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The City's cmrent total water SDC (indexed as ofFebruary, 201 2) is $3,266 per EDU. The 
proposed SDC is 35.6 percent higher than the current SDC. The City may choose to adopt a new 
SOC equal to the proposed amount immediately, phase in the SOC increase over multiple years or 
not adopt the new proposed SDC. Both of the latter options would result in the City forgoing SOC 
revenue scheduled to fund required system expansion projects identified in the err. 
CIP Funding 

In general, the sources for funding growth and non-growth related Capital Improvement Projects 
include 1) cash resources and revenues; 2) publicly issued debt; and 3) governmental grant and 
loan programs. 

Water Fund Cash Resources and Revenues 

The City's financial resources available for capital fimding include rate funding, cash reserves, 
and SDCs. Generally, the proposed water rate adjustment includes consideration ofSDC charges 
for growth related projects and rate timding for the non-growth related Capita l Improvement 
Projects, which are not SDC eligible. 

Public Debt 

Revenue bonds are commonly used to fund util ity capital improvements. The bond debt is 
secured by the revenues of the issuing utility and the debt obligation does not extend to other City 
resources. With this limited commitment, revenue bonds typically require security cond itions 
related to the maintenance of ded icated reserves referenced as bond reserves and financi al 
performance measures which are added to the bond debt as service coverage. There is no bonding 
limit, except the practical limit of the utility's ability to generate sufficient revenue to repay the 
debt and meet other security conditions. Revenue bonds incur relatively higher interest rates than 
government programs, but due to the highly competitive nature of the low- interest government 
loans, revenue bonds are assumed to be a more re liable source of fund ing as they typically can be 
obtained by most communities . 

Government Programs 

Government programs include low rate loan programs and some grants for eligible projects and 
loan recipients. The major water system programs include the Oregon State Safe Drinking Water 
Financing Program, the Special Public Works Fund, and the Water/Wastewater Fund. The WMP 
financia l analysis does not assume use of any lower rate government assistance programs. 
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AUTHORIZATION 

Tn June 20 I J, the firm of Murray, Smith & Associates, Inc. was authorized by the City of 
TUalatin (City) to prepare this Water Master Plan (WMP). 

PURPOSE 

Tl1e purpose of this study is to perform a comprehensive analysis of the City's water system, to 
identifY system deficiencies, to determine future water distribution system supply requirements, 
and to recommend water system facil ity improvements that correct existing deficiencies and that 
provide for future system expansion. 

COMPLIANCE 

This plan complies with water system master planning requirements established under Oregon 
Administra tive Rules (OAR) for Public Water Systems, Chapter 333, Division 61. 

PLAN ELEMENTS 

This study includes the following e lements: 

• Water System Description. Prepare an inventory of existing water system facil it ies including 
supply, transmission and distri bution piping, storage reservoirs, pumping stations, and control 
systems. 

• Water R equirements. Review information related to service area, land use, population 
d istribution, and historical water demands. Develop water demand forecasts for existing and 
undeveloped areas within the City's water service area. 

• System Analysis Criteria. Develop system performance criteria for distribution and 
transmission systems and storage and pumping facilities. Develop analysis and planning 
criteria for pressure zone service pressure limits, for emergency fire suppression water needs, 
and for other system performance parameters. 

• Water System Anal,ysis. Perform a detailed analysis of the City's transmission and 
distribution system, storage and pumping capacity needs, and pressure zone limits. 

• Water Quality ami R egulations. Describe the City's compliance status w ith respect to 
current and anticipated future State and Federal drinking water regulations. 

• Water Conservation. Provide the City with information on potential conservation measures 
that could be implemented . 

• Prepare Capital Improvement Plan. Develop estimated project costs for recommended 
improvements, recommend project sequencing and develop a Capital Improvement Program 
(CTP). 
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• Fifl(tllcial Eva!uafiou. Develop an overall financing strategy us ing costs associated with 
capital improvements, based on the planning horizons. Review options for alternative rate 
structures. 

• Update existing Rate and System Development Charges models will be updated based on the 
newly generated CIP. 

• Prepare Water Master Plan. Prepare a WMP that documents and describes the planning and 
analysis work efforts, including a color map identi fYing all existing and proposed water 
system facilities. 
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GENERAL 

This section describes and inventories the City ofTualatin 's (City) water service area and water 
distribution system facilities. Included in this section is a discussion of ex isting supply and 
transm iss ion faci lities, water rights, pressure zones, storage and pumping facili ties and 
distribution system piping. 

BACKGROUND AND STUDY AREA 

The City's current water service area includes a ll areas wi thin the current c ity limits and Urban 
Growth Boundary (UGB). The City provides potable water to approximately 26,000 people 
through approximately 6,700 residential, commercial, industrial and municipal service 
connections. The study area of this planning effort is the entire area within the UGB. Plate l in 
Appendix A illustrates the City's water system service area limits, water system faci lities and 
distribution system piping. 

The City purchases wholesale water from the Portl and Water Bureau (PWB) as it sole supply. 
The City's water distributiOI1 system currently consists of four ( 4) service zones supplied by five 
(5) steel storage facili ties and three (3) booster pumping stations. Figure 2-1, included at the end 
of this section, presents a hydraulic schematic ofthe City's water system. 

SUPPLY SOURCES 

Wholesale Water Purchase 

Currently, the City' s water supply is purchased wholesale from the PWB through a 20-year 
wholesale water supply contract s igned in 2006. The contract extends through 2026. Under the 
terms of the agreement, the City is obligated to purchase a minimum annual volume of water 
equal to 4.4 mill ion ga llons per day (mgd). The wholesale water rate paid by the City is based 
on three (3) factors: I) the guaranteed minimum purchase, 2) the City's peak seasonal factor, 
and 3) the City's peak daily factor. Items 2 and 3 are the ratio of use during the 90 days of the 
summer season and the three (3) consecutive highest water use days, respectively, to the 
guaranteed minimum purchase. The higher these peaking factors are, the higher the City's 
wholesale water rate will be. 

The supply is metered through the Florence Lane master meter in the City ofP011Iand. The 
PWB source is the Bull Run watershed located near Mt. Hood. Two (2) surface water 
impoundments, Bull Run Reservoir No I and No. 2, store up. to approximately 9.9 bil lion ga llons 
of usable storage in the protected watershed. This surface water supply is disinfected with 
chloramines and pH-adjusted to decrease the corrosive qual ities in the water. Currently, the 
source is unfiltered. The PWB designed a water treatment facility to comply with the 
Environmental Protection Agency (EPA) requirement to address the potential for 
cryptosporidium contamination under the Long Term 2 Enhanced Surface Water Treatment Rule 
(LT2ESWTR). Construction of the ultraviolet treatment fac ility has been delayed indefinitely 
following a State of Oregon Dril1king Water Program variance for the unfiltered Bull Run 
source. The PWB operates a secondary groundwater supp ly, the Columbia South Shore 
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Well field, to supplemeut the Bull Run surface water storage in the summer and to provide source 
redundancy. The well field has a total capacity of approximately 90 million gallons per day 
(mgd). 

The Washington County Supply Line (WCSL) conveys water by gravity from the PWB's Powell 
Butte Reservoir to the City of Tualatin, along with other Washington County wholesale 
customers (Tualatin Valley Water District (TVWD) and Raleigh Water District (RWD)). The 
WCSL is an 84-inch to 60-inch diameter transmission line that reduces to 48-inch diameter after 
the supply connection to the TVWD Wolf Creek Main, near the intersection ofSW Beavetton­
Hillsdale Highway and SW Oleson Road. The WCSL continues south as a 48-inch diameter 
supply main ending at the Florence Lane Master Meter. The City owns 1.5 percent of the 60-
inch diameter pipe nominal capacity and approximately 58 percent ofthe 48-inch diameter pipe 
nominal capacity. The City also owns a 36-inch diameter pipe which conveys water from the 
Florence Lane Master Meter to the City of Tualatin. For the purposes of this plan, this pipe is 
referred to as the Portland Supply Main. Historically, the City of Sherwood has purchased water 
from the City of Tualatin through the Portland Supply Main. 

Emergency Jn terties 

The City maintains Intergovernmental Agreements (IGAs) with neighboring water providers for 
emergency supply. Existing emergency interlies with their providers include connections with 
the City ofTigard, the Rivergrove Water District, the City of Lake Oswego, the City of 
Sherwood and the City of Wilsonville. Plate 1 shows the location of these emergency interties. 
Table 2-1 summarizes the interties characteristics to include the nominal hydraulic grades and 
estimated nominal interlie capacities to supply the City. The intertie capacities are estimated 
nominal capacities and assume that the neighboring water provider has excess supply available. 
Determination of intettie capacities is best made through field testing. 

Table 2·1 1 Emergency lntertie Summary 

lntertie 
Hydraulic Grade Hydraulic Grade Meter Nominallntertie 

(Tualatin) (Other) size (in) Capacity (gpm) 

Lake Oswego 295 320 10 300 
Tigard (SW Boones Ferry & 295 410 8 700 
Lower Boones Ferry) 
Tigard (72nd & Bridgeport Rd) 295 410 10 1,000 

Rivergrove 295 315 8 600 

Sherwood - Supply Main 2951 380 12 6,600 
(City Park) 

Sherwood - Distribution 295 380 12 1,600 
System (SW Cipole Road) 

Wilsonville 5062 506 n/a 300 
Notes: 
I) The Sherwood Supply Main could be used to supply the City of Tualatin from the City of Sherwood under 

emergency conditions when the PWll supply is not available. The normal hydraulic grade of530 feet would be 
reduced to the Service Area i\ grade of295 feet. 

2) Transferring water from the City of Wilsonville would require that the City of Tualatin reservoir be drawn 
down to induce flow. 
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Aquifer Storage and Recovery 

The City operates a single aqu ifer storage and recovery (ASR) fac ili ty. ASR operations allow 
the City to store surpl us drinking water in a groundwater aquifer during low demand periods (fal l 
through spri ng) and then recover the water f rom a groundwater well during high demand periods 
(summer). The facility is located on SW I 08th Avenue near the intersection with SW Dogwood 
Street. The aquifer has an effective recovery capacity of approximately 90 mg and is connected 
to Service Area B for both inj ection and recovery. A single 150 horsepower (hp) vertical turbine 
pump recovers the water to Service Area B from a pump setting of 470 feet below ground 
surface at a capacity of approximately 400 to 500 gallons per minute (gpm), depending upon 
aquifer level and hydraulic conditions. The City is currently pilot testing the ASR facil ity. 

WATER RIGHTS 

As a who lesale water customer of the PWB, the City does not hold water rights related to that 
supply. The City' s single ASR facility operates under Oregon Water Resources Department 
(OWRD) ASR Limited License No. 010. This Li mited License authorizes the City to operate an 
ASR system of up to five (5) wells storing 475 mil lion ga llons of water for recovery of up to 
3,500 gpm during the summer season. 

As a member of the Willamette R iver Water Coalition (WRWC), the City has access to surface 
water supply capacity fi·om the Willamelte River under OWRD Permit S-49240. A charter 
amendment adopted May 2 1,2002, lim its the City's ability to make use ofthe WRWC water 
right on the Willamette R iver. Specifically, the City shall not use Willamette R iver water as a 
drinking water source for its citizens unless approved through a majority vote. 

SERVICE AREAS (PRESSURE ZONES) 

General 

The City's existing distribution system is divided into four existing service areas or pressure 
zones. Pressure zones arc usually defined by ground topography and designated by overflow 
elevations ofwater storage fac ilities or outlet settings of pressure reducing fac il ities serving the 
zone. Pressure zone boundaries are further refi ned by street layout and specific development 
projects. A description of each of the City's pressure zones is presented below and includes a 
description of the service area, storage facilities, pumping facilit ies and groundwater sources 
serving the zone. 

Service Area A 

Service Area A is the la rgest pressure zone in the City and it serves customers between an 
approximate ground elevation of 88 feet and 202 feet above mean sea level (msl). The zone 
operates at an approximate hydraulic grade line (HGL) of 295 feet. The zone is composed of 
residential, commercial and manu facturing land uses. Service Area A is served directly fi·om the 
Portland Supply Main through control valves. The A- I and A-2 Reservoirs provides operational, 
emergency, and fire suppression storage to Service Area A. · 
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Service Area B 

Service Area B is the second largest pressure zone in the City and it serves customers between an 
approxim ate ground elevation of 192 feet and 306 feet above msl and above Service Area A. 
The zone operates at an approximate HGL of399 feet. The zone is composed of residential, 
commercial and manufacturing land uses. Service Area B is served directly fi·om the Portland 
Supply Main through a control valve. The Norwood Reservoirs provides operational, 
emergency, and fi re suppression storage to Service Area B. 

Service Area C 

Service Area C is the second smallest pressure zone in the C ity, and it serves customers between 
an approximate ground e levation of260 feet and 360 feet above msl. The zone operates at an 
approx imate HGL of 506 feet. The zone is composed of residential and institutional land uses . 
Service Area C is served directly ft·om the Norwood Pump Station and the C-1 Reservoir which 
provides operational, emergency, and fire-suppression storage to Service Area C. 

Bridgeport Service Area 

The Bridgeport Service Area is the smallest pressure zone in the City, and it serves commercial 
customers in the Bridgepmi Village shopping complex between an approximate ground elevation 
of 1 85 feet and 200 feet above msl. The zone operates at an approximate HGL of360 feet. The 
zone is composed of commercial land uses. The Bridgeport Service Area is supplied directly 
from the Po1iland Supply Main through the SW 72nd Avenue pressure reducing valve (PRV). 

·The zone is isolated fi·om Service Area A by normal ly closed valves on SW Bridgeport Road. 
The zone does not contain any gravity storage. A backup connection to the City of Tigard water 
system is located near the PRV. Fire suppression capacity is provided through both connections. 

STORAGE RESERVOIRS 

The City's water system contains fi ve (5) reservoirs with a total combined storage capacity of 
approximately 13.0 mg. Table 2-2 presents a summary of the City's existing storage reservoirs, 
including capacity, overflow elevations, and pressure zones served. 

Table 2·21 Reservoir Summary 

Reservoir Service Capacity 
Overflow Floor 

Height Year Elevation Elevation 
Name Area (mg) (ft) (ft) 

(ft)1 Built 

Avery 
A 2.2 295 248 47.0 1971 

(A-1) 

(A-2) A 5.0 295 248 47.0 2006 

Norwood 1 
B 2.2 399 352 47.0 1971 

(B-1) 
Norwood 2 

B .2.8 399 352 47.0 1989 (B-2) 
Frobase c 0.8 506 458.5 47.5 1981 

(C-1) 
Note: 1) Maxtmum herght of water column as measured from floor to overflow elevation. 
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Steel 90 

Steel 135 

Steel 90 

Steel 100 
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The Avery Reservoi r, also referred to as the A- 1 Reservoir, provides gravity storage to Service 
Area A. The reservoir is located east ofSW Teton Avenue and south ofSW Avery Street. The 
reservoir is supplied directly from the Portland Supply Main and subsequently through five (5) 
PRVs to the Service Area A distribution system. The A-J Reservoir :fills when supply exceeds 
demand in Service Area A. 

A second reservoir, referred to as the A-2 Reservoir, a lso provides gravity storage to Service 
Area A The reservoir is located west of the City and southeast of the intersection ofTualatin­
Sherwood Road and SW Oregon Street. Access is fi·om SW Dahlke Lane. As with the Avery 
Reservoir, the A-2 Reservoir is supplied di rectly from the Pottland Supply Main through the 
same five (5) PRVs feeding the Service Area A distribution system. The A-2 Reservoir fills 
when supply exceeds demand in Service Area A. 

The Norwood Reservoirs, also referred to as the B-1 and B-2 Reservoirs, provide gravity storage 
to Service Area B. The reservoirs are located offSW Norwood Road, west of Interstate . 
Highway 5 and are connected to the Service Area B distribution system by approximately 4,800 
feet of transmiss ion piping. The reservoirs are supplied from the Pottland Supply Main through 
a control valve directly supplying the Service Area R distribution system. The Mattinazzi and 
Boones Ferry Pump Stations provide backup supply fi·om Service Area A in the event that the 
control valve is out of service. The Norwood Reservoirs also provide backup emergency and fire 
suppression storage for Service Area A. The Norwood Reservoirs fill when supply exceeds 
demand in Service Area B. The Norwood Reservoirs provide suction supply for the Norwood 
Pump Station. 

The Frobase Reservoir, also referred to as the C-1 Reservoir, provides gravity storage to Service 
Area C. The reservoir is located outside the city limits in Wash ington County near the 
intersection ofSW Frobase Road and SW 82nd Avenue. The reservoir is supplied fi·om the 
Norwood Pump Station which boosts water from Service Area B through the Service Area C 
distribution system to the reservoir. 

PUMP STATIONS 

General 

The City's water system contains three (3) pump stations. A description of each station is 
presented below and key parameters are summarized in Table 2-3, including the service zone 
supplied, station capacities and number, type and horsepower (hp) rating of existing pump units. 
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Table 2-31 Pump Station Summary 
Nominal Suction Discharge Pump Station Unit HP Capacity Function 
(gpm) Service Area Service Area 

1 50 1,000 
Martinazzi A B Backup 

2 50 1,000 

1 25 
Boones Ferry 

2 25 

500 

500 
A B Backup 

1 75 1,400 
Norwood 

2 1,400 
B c Primary Supply 

75 

Martinazzi Pump Station 

The Martinazzi Pump Station is located near the intersection of SW Martinazzi Avenue and SW 
Warm Springs Street in a below grade, cast-in-place, concrete vault. The pump station houses 
two (2) centrifugal pumps. The two (2) 50-hp pumps provide backup water supply fi·om Service 
Area A to Service Area B when the City's Boones Ferry control valve connection to the Portland 
Supply Main is out of service. Each ofthese pumps has a nom ina I capacity of approximately 
1,000 gpm. A portable power generator connection is provided at the pump station . 

Boones Ferry Pump Station 

The Boones Ferry Pump Station is located near the intersection ofSW Boones Ferry Road and 
SW Mohawk Street in a below-grade, cast-in-place, concrete vault. The pump station houses 
two (2) centrifugal pumps. The two (2) 25-hp pumps provide backup water supply fi·om Service 
Area A to Service Area B when the Boones Ferry control valve connection is out of service. 
Each of these pumps has a nominal capacity of approximately 500 gpm. A portable power 
generator connection is provided at the pump station. 

Norwood Pump Station 

The Norwood Pump Station is located near the Norwood Reservoirs and houses two (2) end­
suction centrifhgal pumps. Two (2) 75-hp pumps with variable frequency drives supply water 
fi·om Service Area B to Area C from the trans mission line that connects the Norwood Reservoirs 
to Service Area B. Each ofthcse pumps has a nominal capacity of approximately 1,400 gpm. A 
portable power generator connection is provided at the pump station. 

CONTROL VALVES 

Automatic control valves me critical to the normal operation of the City's water system. The 
City's source water is at a higher hydraulic grade than the distribution system, although Service 
Area C is not able to be supplied by gravity. 

Flow fi·om the Portland Supply Main into Service Areas A and B is regulated by flow control 
valves (FCV) and PRVs. The Bridgeport Service area is supplied by PRVs fi·om the Portland 
Supply Main and a backup supply from the City ofTigard. A s ummary of the City's supply 
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control valves is presented in Table 2-4. Service Area C is supplied from Service Area B 
through booster pumping at the Norwood Pump Station. Combination pressure 
reducing/pressure sustaining (PRPS) valves are located between service areas to help maintain 
adequate service pressure throughout the distri bution system and are summarized in Table 2-5. 
A ll control valve locations are shown on Figure 2-1. 

Notes: 
HGL = Hydraulic Grade Line, reported in feet 
FCV = Flow Control Valve 
J>RV = Pressure Reducing Valve 
PSM = POI11and Supply Main 
B P =Bridgeport Service Area 

Table 2·51 Distribution Control Valves Summary 

Area A Area B Area A ON/OFF 

Valve ID Type Full Full Sustaining 
Minimum 

Pressure Pressure Pressure 
Avery Street PRPS 56 101 35 
65th Avenue PRPS 70 116 50 
Chesapeake Drive PRPS 49 94 28 
Mohawk Street PRPS 62 107 41 
57th Avenue PRPS 55 100 34 

Area B AreaC Area BON/OFF 

Valve 10 Type Full Full 
Sustaining 
Minimum Pressure Pressure Pressure 

Dakota Drive PRPS 54 100 33 
Osage Street PRPS 54 101 33 

Notes: 
Pressures are reported in pounds per square inch (psi) 
PRPS = combination pressure-relief and pressure-sustaini ng valve 
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Area 8 OFF 
Override 
Minimum 
Pressure 

84 
99 
78 
91 
84 

Area C OFF 
Override 
Minimum 
Pressure 

84 
84 



DISTRIBUTION SYSTEM 

The water service area water distribution system is composed of various pipe types in sizes up to 
36 inches in diameter. The total length of piping in the service area is approximately 115 miles. 
The distribution piping materials include asbestos cement, cast iron, and ductile iron. 
Transmission piping also includes 36-inch diameter Ameron concrete cylinder pipe and coal tar 
coated cement lined steel pipe. The majority of the piping in the system is ductil e iron piping. 
Table 2-6 presents a summary of pipe lengths by diameter. 

Notes: 
I) Does not include the 24-inch diameter transmission pipe owned by the City of Sherwood. 
2) Includes the 36-inch diameter transmission pipe from the Florence Lane Master Meter south (Portland 

Supply Main). 
3) Pipe materials are: AC: asbestos concrete, CI: cast iron, DI: ductile iron, CCP: concrete cylinder pipe, 

STL: coal tar coated steel pipe 
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SECTION 3 



GENERAL 

This section presents population projections and the development of water demand forecasts 
for the City of Tualatin's (City) water service area. Population and water demand forecasts arc 
developed fi·om regional and City planning data, current land use designations, hlstorical water 
demand records, and previous City water s upply planning eff01ts. Also included in this section 
is a description of the water service area limits. 

PLANNING AND SERVICE AREAS 

The current water service area is the area within the existing city limits plus two (2) small areas 
that are served by the City that are outside the city limits . All of the Bridgeport Village 
commercial area in the northeast area of the City is served by lhe Ci ty including the movie 
theatre which is in the City ofTigard. East of the freeway, the residential lots between the 
1\1alatin River and the City's service area along SW Childs Road in the City of Rivergrove are 
also served by the City of Tualatin. These areas are ill ustrated in Figure 3-1. 

There are two (2) planning areas which have been previously developed and characterized. 
These include the Town Center Planning Area, the Southwest Concept Plan Area. The Ci ty's 
Urban Growth Boundary (UGB), which includes the 5, 198 acres within the city limits, 
encompasses a 6,023 acre planning area. Figure 3- 1 at the end of this section illustrates the 
City's service area. 

The Basalt Creek Planning Area is located between the Cities ofTualatin and Wilsonville. 
Approx imately half ofthe planning are is anticipated to ultimately be incorporated and 
developed by each city. Since concept planning has not been completed, the Basalt Creek 
P lanning Area is not considered as part of this plan. After the concept p lan is adopted, the City 
wil l update this Master Plan to include the Basalt Creek Planning Area. 

Town Center Planning Area 

Located within the c ity limits, the approximately 426 gross acres Town Center planning area is 
intended for long-range planning redevelopment to include a higher density of jobs, business 
floor space, and residences in the downtown Tualatin business area. Current planning 
anticipates a population increase from 131 to 1,048 residents over the next 20 years 
(Memorandum, "Urban and Rural Reserves Local Aspirations-Town Center, Commercial, 
Industrial and Stafford Basin, Prepared by City of'I\talatin, April 13, 2009). Increased 
business space may result in the need for additional fi re flow capacity to the Town Center, 
depending upon the actua l specific development. Some additional demand is associated with 
the increase in developed commercial space. As the Town Center Planning Area is within the 
planning area, the projected population and water demand growth is incorporated in the 
respective forecasts. 
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Southwest Tualatin Concept Area 

The Southwest Tualatin Concept Area, as considered in this study, includes the 43 I gross acres 
with the existing UGB to include approximately nine (9) acres within the city lim its west of 
SW Tonquin Road. The area is ant icipated to be zoned a mix of industrial and commercial 
with significant large water users. No residential zoni ng is anticipated. The 20 I I Southwest 
Tualatin Concept Plan (Prepared by CH2M-Hill, August 3, 2005) identified 352 acres of 
developable land for industrial and business park land uses. In 2010, Area 1 was added to the 
SW Concept Plan (2010 Update, Southwest Tualatin Concept Plan, prepared by the City of 
Tualatin, accepted by City Council October 11, 20 1 0). Area 1 included J 9 acres of industrial 
land. 

PLANNING PERIOD 

T he planning period for this master plan is approx imately 20 years. Certa in planning and 
facil ity sizing efforts will use estimated water demands at build-out development. Build-out 
development occurs when al l ex isting developable land with in the planning area has been 
developed to its ultimate capacity according to current land use and zon ing designations. 
Plann ing and analysis for transmission and distribution fac ilities is based on build-out 
development of the C ity's water system planni ng area. This assumption allows for a 
determination of the ultimate size of facilities. Typically, if substantial improvements are 
required beyond the planning period in order to accommodate water demands at build-out 
development, staging is often recommended for certain fac ilities where incremental expansion 
is feasible and practical. Unless otherwise noted, recom mended improvements identified in 
this plan are sized for build-out development within the water system planning area. 

HISTORICAL POPULATION 

The existing population and total number of dwelling units within the City's water service area 
were derived from current City planning data supported by estimates from the United States 
201 0 Census and Portland State University Population Research Center (PRC) which provides 
current and historical population estimates for incorporated areas within the State of Oregon. 
Estimates of the City's historical population are taken fiom the 2010 Oregon Population Report 
(PRC, March 2011 ) and 2011 certified population estimates (PRC, December 201 1) and are 
summarized in Table 3-1. The historical population estimates show a decrease from 2009 to 
2010 when the estimate method was updated to ref1ect the 2010 Census va lue. Table 3-1 also 
includes a historical summary of total water service connections per City records. 

Year 

2006 
2007 
2008 
2009 
2010 
201 1 

Table 3·1 I Historical Population and Water Services Summary 
City of Tualatin Number of Water Services 

Population Residential Non-Residential 
25,650 5,779 725 
26,025 5,852 736 
26,040 5,883 748 
26,130 5,877 770 
26,054 5,882 778 
26,060 5,897 773 
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Total 
6,504 
6,588 
6,631 
6,647 
6,659 
6,660 



The City supplied water to approximately 26,060 people in the water service area through 
approximately 773 commercial/industrial/institutional and 5,897 residential service 
connections, during 2011. 

The historical annual population growth in the City over the 2000 through 2010 period was 
approximately 1.3 percent with a maximum annual rate of3.6 percent between 2001 and 2002. 
The historical city population is illustrated in Figure 3-2. 

Fi ure 3-2 I Historical Po ulation 
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POPULATION FORECASTS 

Build-out Population Estimate 

A useful planning condition is the ultimate, or build-out, population. The build-out condition 
is commonly used to size the future capacity of water system infi·astructure. The forecasted 
population at build-out development for the City's water system planning area was taken from 
City planni ng data as discussed below. 

Redevelopment and lnfi/1. For areas within the city limits, the City completed an estimate of 
ultimate population capacity using City and Metro planning data for vacant and developable 
lands and current residential densities to determine the number of potential dwelling units 
within the existing city limits and selected portions of the Metro UGB (Memorandum, 
"Tualatin Residential and Nonresidential Capacity Estimate 2011 ",Prepared by Colin Cortes, 
City of Tualatin, September 1, 20 11). The analysis concluded that 2,288 additional residents 
can be accommodated by redevelopment and development of vacant lands in the city. 

Town Center Planning Area. The planning for the city's Town Center, (Memorandum, 
"Urban and Rural Reserves Local Aspirations- Town Center, Commercial, Industrial and 
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Stafford Basin," prepared by City ofTualatin, April 13, 2009), envisions an increased 
residential population as well as an increase in office space through construction of more 
multistory buildings. By 2030, the plan anticipates an increased residenti al population of 131 
to 1,048. 

Build-out Population Estimate. No residential zoning is anticipated within the Southwest 
Concept Area, so it does not contribute to the build-out population. The projected build-out 
population is estimated as the current population of26,060, plus the following growth el ements 
for a total of29,396 residents. 

• 2,288 residents due to redevelopment and infill, 
• 1,048 residents added to the Town Center. 

Future Population Estimates 

An estimate of the annual population growth rate for the short-term planning horizon needs to 
be consistent with other planning data, be consistent with historical trends and known 
population drivers, and be somewhat conservative when the popu lation forecast will be used to 
determine the needed water supply capacity. The City's historical annual growth rate over the 
last 5-year period is 0.46 percent per year. Given that the City has seen the development of 
most of its large, residentially-zoned areas, this rate was assumed for projecting fiuther 
population growth. The 5-ycar, 1 0-ycar and 20-year projected population forecasts are 
presented in Table 3-2. 

Year Population 

HISTORICAL WATER USAGE 

Terminology used in this section to describe uses of drinking water supplied by the municipal 
water system is defined below: 

• Water demand refers to all of the water requ irements of the system including domestic, 
commercial, municipal, institutional, industrial and unaccounted-for water. 

• Water production is the amount of water produced and delivered to the distribution 
system. The City ofTualatin does not produce water, but purchases wholesale water from 
the Portland Water Bureau (PWB). Por the purposes of this study, water production is 
equivalent to water purchases. 

• Water consumption is the amount of metered water usage billed to customers by the City. 
Consumption is also commonly referred to as customer usage. 
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• Unaccounted-for water includes system leakage, or water loss, and unmetered uses. 
Unaccounted-for water is the difference between water demand and water consumption. 

• Peaking factor is the ratio of maximum day demand (MDD) to average daily demand 
(ADD). It is a useful tool for characteriz ing the total water system demands. 

Water usage is discussed in terms of volume (gallons) per unit oftime such as gallons per day 
(gpd), mill ion gallons per day (mgd) or gallons per minute (gpm). Demands are also related to 
per capita use as gallons per capita per day (gpcd). The City maintains daily water purchase 
records which are used to estimate water demands . Table 3-3 summarizes this data for the 
years 2006 through 20 II . 

Table 3-3 also shows the historical purchase of water by the City of Sherwood from the PWB 
and wheeled through the City ofTualatin infrastructure. The City of Sherwood is currently 
completing improvements to begin supply of water from the Willamcttc River Water Treatment 
Plant in Wilsonville. For water system infrastructure planning purposes, it is assumed that the 
City of Sherwood wi ll not continue to purchase water from the PWB through City of Tualati n 
facilities for non-emergency water supply. 

Table 3·3 I Historical Water Consumption 
Total Consumption (mgd) 

Year Purchases City of City of Combined Unaccounted· 
(mgd) Tualatin Sherwood for Water 

2006 5.03 4.25 0.58 4.83 4.0% 
2007 5.48 4.26 0.97 5.23 4.6% 
2008 5.81 4.16 1.44 5.60 3.6% 
2009 5.29 3.81 1.46 5.27 0.4% 
2010 4.62 3.63 0.99 4.62 0.0% 
2011 4.85 3.60 1.16 4.76 1.8% 

Average 5.18 3.95 1.10 5.05 2.4% 

Table 3-4 presents water consumption by customer class. The City has significant commercial 
and industrial water consumption. Approximately 40 percent of the total annual water 
consumption is by commercial and industrial customers. 

Historically, ADD with in the City has been approximately 3.6 to 4.5 mgd and per capita 
consumption has ranged fi·om approximately 139 to 174 gpcd. Recent MDD has been as high 
as approximately 9.0 mgd, with a MOD per capita demand range of approximately 275 to 360 
gpcd. MOD to ADD peaking factors varied from 1.9 to 2.2. Table 3-5 summarizes this data 
for the years 2006 through 2011 to include residential and commerciaUindustrialusage rates. 
As illustrated in Figure 3-3 at the end this section, it should be noted that the trend in water use 
appears to be decreasing for all customer classes. Possible contributing influences include 
weather temperatures, conservation efforts and increased water efficiency appliances, and 
economic considerations. 
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Table 3·4 I Historical Water Consumption by Customer Class 
Water Consumption (mgd) Residential Commercial/ 

Year 
SFR MFR Commercial/ Other' Total 

Use Industrial Use 
Industrial (gpcd) (gpad) 

2006 1.53 0.76 1.71 0.25 4.25 89 648 
2007 1.44 0.76 1.81 0.24 4.26 85 686 
2008 1.42 0.75 1.78 0.21 4.16 83 672 
2009 1.37 0.75 1.49 0.21 3.81 81 561 
2010 1.23 0.71 1.55 0.14 3.63 75 586 
2011 1.22 0.70 1.55 0.13 3.60 74 585 

Average 1.37 0.74 1.65 0.20 3.95 81 623 
Notes: 
I) "Other" class includes institu tional and ci ty government uses. 
2) Abbreviations: single family residential (SFR); multifam ily residential (MFR); gallons per capita per day 

(gpcd); ga llons per acre per day (gpad) 

Notes: 
1) Peak Season Demand is the average dai ly demand for the 92 days of the peak water use season; defined as 

July I silo September 30th. 
2) Peak Month Demand is the average daily denwnd for the 31 days ofthe peak water use month based on 

available data. 
3) The peaking factor is the ratio of the max imum day demand to the average day demand. 
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Figure 3·3 I Historical Consumption by Customer Class 
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Estimates of future water demands were developed separately for three customer class.es ­
residential, commerciaVindustrial, and institutional/other- based on C ity water demand and 
plann ing data to estimate the total future water demand forecast. Institutional water use was a 
small component and assumed to be constant. The historical average residential water 
consumption rate was approximately 81 gallons per capita per day (gpcd) with a peak of 
approximately 89 gpccl in 2006. A per capita residential ADD of90 gpcd is estimated for 
planni ng purposes. 

The historical commercial and industrial 6-year average water use is approximately 825 gal lons 
per acre per day (gpad) with a peak use of 907 gpacl in 2007. Commercial and industrial billing 
records were used to determ ine annual consumption and the City's vacant land information was 
applied to the zoning information to determine the total acreage of active commercial and 
industrial land. A per acre commercial and industrial demand of 870 gpad for existing areas is 
estimated for plarming purposes. The historical peaking factors are shown in Table 3-5 and 
ranged fi·om 1.9 to 2.2. A MDD peaking factor value of 2.2 is assumed for water system 
planning purposes. 

The water demands associated with the major planning areas are discussed below. 

Town Center Planning Area 

The approximately 426 gross acres Town Center planning area, as shown in Figure 3-1 , is 
intended for long-range planning redevelopment to include a higher density of jobs, business 
floor space, and residences. Current planning anticipates a population increase fi·om 131 to 
1,048 residents over the next 20 years (Memorandum, "Urban and Rural Reserves Local 
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Aspirations- Town Center, Commercial, Industria l and Stafford Basin, Prepared by City of 
Tual atin, April 13, 2009). Increased bus iness space may result in the need for additional fire 
flow capacity to the Town Center, depending upon the actua l specific deve lopment. Some 
additional demand is associated with the increase in developed commerc ial space. As the 
Town Center Planning Area is within the pl anning area, the projected population increase is 
used to forecast the water demand growth. 

Southwest Tualatin Concept Area 

The Southwest Tualatin Concept Area includes 352 acres identified as developable land for 
industrial and business park land uses outside the existing service area and ftt rther identified an 
additional 88 acres of"wet" industry, or large water users, with an ADD of approximately I 
mgd. The ex ist ing ADD rate o f 720 gpad is a llocated to these areas resulting in a total 
increased ADD of 1.25 mgd. 

Water Demands 

Using the per capita residentia l water demand rate of 90 gpcd and the commercia l/industrial per 
acre demand rate of 870 gpad, as well as planning area specific forecasts reported by others, 
water demand forecasts were made. Insti tutional water demand was assumed to remain 
constant. Table 3-6 presents the average daily water demand projections by customer class and 
the forecasted of5.9 mgd in 2031. Table 3-7 summarizes the proj ected total system water 
demands to include a current MDD of9.5 mgd and a 203 1 MDD of 13 mgd. Peak season, peak 
month, and maximum day and peak hour demands are estimated from the average day demand 
using constant multipliers of 1.6, 1.9, .2.2 and 3.74, respectively. These factors were 
determined fi·om historica l records, except for the peak hour demand . Information is not 
available to estimate peak hour demand, so a typical value of L .7 times MDD was assumed . 

Table 3·6 I Average Daily Water Demand Projection by Customer Class Summary 

Year Population 

Current 26,060 
2016 26,665 
2021 27,284 
2031 28,565 

Build-out 29,396 

Forecasted ADD (mgd) 

Total .combined Commercial! 
Residential 

4.31 2.35 
4.70 2.40 
5.10 2.46 
5.93 2.57 
6.47 2.65 
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Industrial 
1.75 
2.09 
2.44 
3.15 
3.61 

Institutional/ 
Other 
0.21 
0.21 
0.21 
0.21 
0.21 



Table 3·7 I Water Demand Projection Summary 

Water Demand (m d) 

Year Population Average Peak Peak Month Maximum Peak 
Day Season Demand2 Day Hour 

Demand Demand1 Demanc Demanc 
Current 26,060 4.31 6.90 8.19 9.48 16.12 
2016 26,665 4.70 7.52 8.93 10.34 17.58 
2021 27,284 5.10 8.16 9.69 11 .22 19.08 
2031 28,565 5.93 9.49 11 .27 13.05 22.19 

Build-out 29,396 6.47 10.35 12.29 14.24 24.20 
Notes: 
I) Peak Season Demand is the average daily demand for the 92 days oft he peak water use season; defined as 

July 1st to September 30th. 
2) Peak Month Demand is the average daily demand for the 3 1 days of the peak water use month based on 

avai lable data. The peak month in the Paci fic Northwest is usually either July or August. 

SUMMARY 

The City's water system planning area, which includes all developable land within the current 
UGB, encompasses approximately 6,668 acres. Land use analysis and growth rates developed 
by the City anticipate an ultimate population within the planning area of approximately 31,972 
residents. 

The C ity's current average daily demand is approximately 4.3 mgd with a maximum day water 
demand of approximately 9.5 mgd. At build-out development, the anticipated ADD demand is 
approximately 6.5 mgd and the MDD is approximately 14 mgcl within the City's planning area. 
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GENERAL 

This section presents the planning and analysis criteria used for the City of Tualatin' s (City) 
water system analysis. Criteria are presented for water supply source, distribution system piping, 
service pressures, storage and pumping facilities. Recommended water needs for emergency fire 
suppression are a lso presented. T hese cri teria are used in conjunction \Nith the water demand 
forecasts presented in Section 3 to complete the analysis of the City 's water distribution system 
presented in Section 5. 

WATER SUPPLY SOURCE 

As described in Section 2, the City's sole water supply is wholesale water purchased from the 
Portland Water Bureau (PWB). The transmission system delivering water from the Florence 
Lane M aster Meter to the City must be adequate to supply the city-wide maximum day demand 
(MDD). As the City water demand increases with growth, the City intends to operate one aquifer 
storage and recovery (ASR) faci lity to manage peak season water purchases and alleviate 
transm ission capacity improvements. 

DISTRIBUTION SYSTEM 

The water distribution system should be capable of operat ing wi thin certain system performance 
limits, or guidelines, under several varying demand and operational conditions. T he 
recommendations of this plan are based on the fo llowing performance gu idelines, which have 
been developed through a review of State of Oregon requi rements, American Water Works 
Associat ion (A WW A) acceptable practice guidelines, Insurance Services Office, Inc. (ISO) 
guideli nes and operational practices of similar water providers. The recom mendations are as 
follows: 

• The distribution system should be capable of supplying the peak hourly demand whi le 
maintaining minimum service pressures of not less than approximately 75 percent of normal 
system pressures. The system should meet this criterion wi th the reservoirs approximately 
one-half full. 

• The d istribution system shou ld be capable of providing the recommended fi re flow to a given 
location while, at the same time, supplying the MDD and maintaining a mi nimum residual 
service pressure at any meter in the system of20 pounds per square inch (psi). This is the 
minimum water system pressure required by the State of Oregon Health Authority, Drinking 
Water Program. The system should meet this criterion with the reservoirs approximately 
one-half fu ll. 

Typically, proposed or new water mains should be at least 8 inches in diameter in order to supply 
111 in imum fire flows . In special cases, 6-inch diameter mains arc acceptable if no fire hydrant 
connection is required, there are limited services on the main, the main is dead-ended, and 
looping or future extension ofthe main is not anticipated. 
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SERVICE AREA PRESSURE 

As discussed in Section 2, water distribution systems are typically separated into pressure zones 
or service areas to provide service pressures within an acceptable range to all customers. The 
existing water service area distribution system is divided into four (4) service areas or pressure 
zones. Pressure zones are usually defined by ground topography and designated by overflow 
elevations ofwatet· storage facilities or outlet settings (discharge pressure) of pressure reducing 
facilities or pump stations serving the zone. Typically, water from a reservoir will serve 
customers by gravity with in a specified range of ground elevations so as to maintain acceptable 
minimum and maximum water pressures at individual service connections. When it is not 
feasible or praclical to have a separate reservoir serving each pressure zone, pumping facil ities or 
pressure reducing fac ilities are used to serve customers in different pressure zones fi·om a single 
reservoir. 

Generally, 80 psi is considered the desirable upper pressure limit and 35 psi the lower limit. 
Whenever feasible, it is desirable to achieve the 35 ps i lower limit at the point of the h ighest 
fixture within a given building being served. Conformance to this pressure range may not always 
be possible or practical due to topographical rel ief; existing system configurations and economic 
considerations. In the case of the upper pressure limit, whi le pressures in excess of I 00 ps i may 
be acceptable in water mains, services must be equipped with individual pressure reducing valves 
(PRVs) to maintain their static pressures at no more than 80 psi. Table 4-1 summarizes the 
service pressure criteria used in the analysis of the water system. 

Table 4-1 I Recommended Service Pressure Criteria 

Condition Pressure(psl) 

Minimum Service Pressure Under Fire Flow Conditions 20 

Minimum Normal Service Pressure 35 

Maximum Service Pressure 80 

STORAGE VOLUME 

General 

Water storage faci lities are typically provided for three purposes: equalization storage, fire 
storage, and emergency storage. A brief discussion of each storage element is provided below. 
This three-component criterion for s torage volume is commonly used by other water providers 
and by the AWWA. 

Equalization Storage 

Equalization storage is required to meet water system demands in excess of delivery capacity 
fi·om the supply source to system reservoirs. Equalization storage volume should be sufficient to 
supply demand fluctuations throughout the day resulting fi·om typical customer water use 
patterns and is generally considered as the difference between peak hour demand and MDD on a 
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24-hour duration basis. In other words, eq ualization storage is the volume of water available to 
meet system demands when demands exceed the capacity of the supply source. Standard 
industry practice indicates that equa lization storage equal to approximate ly 25 percent of a 
system's MOD is typically sufficient for analysis and planning purposes. 

Fire Storage 

Fire storage should be provided to meet the s ingle most severe fire fl ow demand within each 
pressure zone. The fi re storage volume is determined by multiplying the recommended fi re flow 
rate by the expected duration ofthat flow. Specific fire flow and duration recommendations are 
discussed later in this section. 

Emergency Storage 

Emergency storage is often provided to supply water from storage during emergencies such as 
pipeline fa ilures, equi pment failures, power outages or natmal disasters. The amount o f 
emergency storage provided can be highly variable depending upon an assessment of risk and the 
des ired degree of system reliability. Provisions for emergency storage in other systems vary :fi·om 
none to a volume that would supply a maximum day's flow or higher. A reasonable volum e for 
emergency storage for the water service area is approximately two (2) days of average demand. 
This amount of storage volume for emergency purposes is consistent with accepted water 
industry practices and guideli nes for systems with interties w ith other providers for emergency 
supply. 

Summary 

The recommended system-wide s torage volume is the sum ofthe equalization, fire and 
emergency storage volume components. 

PUMPING STATION CAPACITY 

P umping capacity requirements vary dependi ng on avai lable storage and t he number of pumping 
fac ilities serving a pa1iicular pressure zone. Firm pumping capacity is defined as a station's 
pumping capacity with the largest pump out of service. Back-up power is recommended for al l 
stations in the event of power failure. When pumping to storage facilities, a firm pumping 
capacity equal to the pressure zone's MDD is recommended. 

FIRE FLOW RECOMMENDATIONS 

While the water distribution system provides water for domestic, commercial, industrial and 
other uses, it is also expected to provide water for fire suppression. The rate of flow of water 
recommended for fire suppression purposes is typically associated with the local building type or 
land use of a specific location with in the distribution system. Fire flow recommendations are 
typically much greater in magnitude than the normal MDD present in any local area. Adequate 
hydraulic capacity must be provided for these potential large fire flow demands. 

f ire protection for the City's service area is provided by Tua latin Valley Fire & Rescue. The fire 
district has adopted fire flow requirements as defined in the 20 l 0 State of Oregon F ire Code. A 
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summary of fire flow recommendations based on the state fire code, fi re flow criteria adopted by 
similar communities and fi re flow guidel ines as developed by the A WWA is presented in Table 
4-2. Water stored for fir e suppression is typically provided to meet the single most severe fire 
tlow demand within each zone. The recommended fire storage volume is determ ined by 
multiplying the fire flow rate by the duration of that flow. Table 4-3 summarizes fi re flow 
durations recommended by the A WWA. 

Table 4·2 I Summary of Recommended Fire Flows 

l and Use Type Applfcable Zoning Recommended Fire 
Flow (gpm) 

Single-family Residential RL, RML 1,000 

Multi-family Residential RMH, RH, RH-HR 2,000 

Commercial/ Institutional/ Industrial CO, CN, CR, CC, CG, ML MG, IN 3,500 

Table 4-3 I Fire Flow Duration Summary 

Recommended Fire Flow (gpm) Duration (hours) 

Up to 3,000 2 

3,000 to 3,500 3 
Greater than 3,500 4 

SUMMARY 

The criteria developed in this section are used in Section 5 to assess the system's ability to 
provide adequate water service under existing conditions and to guide improvements needed to 
provide service for future water needs. Recommended planning criteria for the City's source, 
pumping stations, distribution system, pressure zones, and storage facilities are summarized as 
follows: 

• Source Capacity: Transmission capacity should deliver MDD. 

• Pumping S tation Capacity: When pumping to storage facilities, pumping stations should 
have a finn pumping capacity equal to the pressure zone's MDD. 

• Distribution System Criteria: The distribution system should be capable of supplying the 
peak hourly demand while maintaining minimum service pressures of not less than 
approximately 75 percent of normal system pressures. 

• Service Pressure Criteria: Minimum static system service pressures within each t)ressure 
zone should be at least 35 psi at the highest fixture in any building being served. Maximum 
static service pressure should not exceed approximately 80 psi. 

• Stomge Volume Criteria: Total storage volume should be the sum of the operational, fire 
and emergency storage volume components. 
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• Fire Flow Criteria: The distribution system should be capable of supplying the 
recommended fire flows while maintaining minimum residual pressures everywhere in the 
system of not less than 20 psi. 
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GENERAL 

This section describes the analysis of the City ofTualatin's (City) water distribution system and 
water supply needs. The analysis is based on water demands presented in Section 3 and the 
planning and analysis criteria outlined in Section 4. This section includes a detailed eva luation 
of the City's di stribution system and presents findings of a computerized hydraulic network 
analysis of the system. Included in the analysis is an evaluat ion of the system's existing pressure 
zones, pump stations and storage facilities. The findings and recommendations of this water 
system analysis nre developed into a capita l improvement program (CIP) which is su mmarized in 
Section 7. 

DISTRIBUTION SYSTEM ANALYSIS 

General 

A hydraulic network analysis computer program was used to evaluate the performance of the 
existing distribution system and to aid in the development of proposed system improvements. 
The computerized model of the City's water system uses a digital base map of the distribution 
system and the Info Water hydraulic network analysis software. The purpose of the model is to 
determine pressure and flow relationships throughout the distribution system for a variety of 
critical water demand and hydra ulic condit ions. System performance and adequacy is then 
evaluated on the basis of planning criteria presented in Section 4. 

Computerized Hydraulic Network Analysis Model 

The City's previous hydraulic model was developed using the I-f20-Map software. This model 
was converted to Tnnovyze's Info Water software and the model was updated. Updates included 
comparison of the model to geographical information systems (GIS) data provided by the City, 
updated reservo ir and pump station data, and current control valve setting information. Portions 
of the d istribution system that had developed since the previous model development were added 
to the model network. The updated model fi les and supporting database were then used to 
perform the system analysis and to illustrate recommended improvements. A map of the water 
system and the recommended capita l improvements is presented as "Water System 
Improvements", Plate 1 in Appendix A. 

All pipes are shown as links between nodes which represent pipeline j unctions or pipe size 
changes. Pipes and nodes are numbered to allow for easy system updating and revision. These 
numbers have not been shown on P late 1 for drawing clari ty but a re available within the 
computer model for future use. D iameter and length are specified for each p ipe although only 
p ipe diameters are illustrated for drawing clarity. Pipe lengths are drawn to approximate scale. 
An approximate ground elevation is speci fied for each node. Ground e levations wi th I 0-foot 
contours for the City' s Urban Growth Boundary (UGB) and surrounding area were assigned to 
nodes using available United States Geological Survey (USGS) topographic data. Hydraulic 
elements, such as pressure reducing valves, pump stations and reservoirs, are also illustrated and 
operating parameters are incorporated into the model database. 
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Modeling Conditions 

The analysis ofthe existing and proposed system ·was performed to assess the distribution 
system's ability to provide recommended fire flows throughout the system during maximum day 
demand (MDD) conditions. The system's adequacy under existing demand conditions was 
evaluated first. Existing current water demands as presented in Section 3 were applied to the 
existing system. The analysis was then extended to evaluate system performance under water 
demands at build-out development. 

A ll hydraulic analyses assume that the City's storage reservoirs are approximately one-half full 
and that the pump stations are not operating. Fire flow scenarios test system performance in 
providing the recommended fire flow to a given location while at the same time supplying the 
MDD and maintaining a minimum residual service pressure of20 pounds per square inch (psi) at 
all service meters in the system. 

Demand Allocation 

The water system demands were allocated to each service area as shown in Table 5-1. Within 
each service area, the total residential and total commerciaVindustriaVinstitutional demands were 
allocated uniformly amongst the model nodes. Service Area A includes the Bridgeport Service 
Area water demand. Service Area B includes the future demand associated with the SW Concept 
Plan Area at bu ild-out development 

Table 5·1 I Demand Allocation Summary 

Service Area 
Maximum Day Demand (mgd) 

2010 
Area A1 5.3 
Area 82 3.2 
Area C 1.0 
Total 9.5 
Notes: I) lncludes the Bndgeport Servtce Area water demand. 

2) Includes the SW Concept Plan Area 

Model Calibration 

2030 
6.2 
5.8 
1.0 

13.0 

Build-out 
6.7 
6.4 
1.1 
14.2 

For a hydraulic network model to provide accurate results under test conditions, the model is 
calibrated with field-measured data to ensure that modeled conditions reflect actual system 
operation. Data fi·om fire hydrant flow tests are compared to pt'essure and flow results obtained 
from modeled demands placed at the same location. Calibration is generally considered 
successful when pressures measured during hydrant flow tests are within five (5) to I 0 percent of 
the hydraulic model. 

The previous I-120-Map model had been calibrated using fi re hydrant flow test data. As the 
system updates were minor, the calibration was not repeated; however, the updated hydraulic 
model was verified using September 201 I fire hydrant flow test data to confirm the model is 
accurately predicting system performance at a number of locations. 
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Hydraulic Analysis Findings 

Peak Hour Demand. The results of the peak hour demand analysis showed that the water 
distribution system is genera lly able to provide for peak hour demands meeting the pressure 
criterion presented in Section 4 under existing and build-out conditions. No specific defi ciencies 
are observed under these conditions. 

Maximum Day Demand. The results of the MDD analysis showed that the water distribution 
system is generally able to provide for MDD meeting the pressure criterion presented in Section 
4 under existing and build-out conditions. It was observed that the flow fiOJn the Portland 
Supply Main was generally equal to the MDD under existing conditions, but was much less than 
the build-out MDD which includes signi ficant increases in demand associated with the SW 
Concept Area. Adjustments to the City Park 12-inch PRV and 10-inch Boones Ferry PRY 
settings allowed the Portland Supply Main to supply demands in excess of the nominal capacity 
of 10.8 mgd. The City wi ll need to evaluate the long-term capacity of the Portland Supply Main 
as discussed later in this section. 

Fire Flow Analysis. The results of the fi re tlow analysis indicate that the City's water 
distributi on system is currently generally able to supply the required fire flows presented in 
Section 4 whi le provid ing fo r ex isti ng MDD and mai ntaining minimum service pressures 
throughout the system. There are some areas where the required flow was not available whi le 
meeting the minimum service pressure requirements. Figures 5-1 and 5-2 illustrate system fi re 
hydrant locations where the minimum service pressure requirements were not met under existing 
conditions and future build-out conditions with the existing infi·astructure, respectively. 
Improvements for all deficiencies are not recommended, as discussed below. Recommended 
distribution system piping improvements are shown on Plate J. Further descriptions of 
recommended distribution system improvements and cost estimates for these improvements may 
be found in Section 7. 

Several areas were fou nd to have deficient fi re fl ow capacities for the land use zon ing and 
existing condi tions, but improvements were not recommended. The most common case is a fu·e 
hydrant located in a developed area that is able to provide 70 to 90 percent of the requi red fi re 
flow that is also located within 500 feet of another hydrant that is able to provide the adequate 
capacity. The fire hydrants not meeting this condition are identified and illustrated in Figure 5-1 
and discussed below: 

NA-1: Several industrially-zoned and developed properties notth of S W Herman Road are 
provided fire suppression water through several fire hydrants along 8-inch diameter dead end 
mains. These mains are inadequate to provide the ful l recommended industrial fi re flow per the 
land use zoning. However, it is assumed that the buildings arc equipped with fire suppression 
sprinklers and other fi re suppression improvements which reduce the required water system fire 
fl ow capacity. As the land is already developed, no improvements are recommended. Should 
these areas redevelop, the City and Fire Marshall will review the fi re fl ow capacity requirements 
ofthe new stmctures. 

NA-2: An industrially-zoned and developed area at the end of SW 90th Court, south from SW 
Tualatin-Sherwood Road, is pt:ovided fire suppression water through several fire hydrants along a 
10-inch diameter dead end main. The main is inadequate to provide the fu ll recommended 
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industrial fire flow per the land use zoning; however, it is assumed that the buildings are 
equipped with fu·e suppression sprinklers and other fire suppression improvements which reduce 
the required water system fire flow capacity. As the land is already developed, no improvements 
are recommended. Should these areas redevelop, the City and Fire Marshall will review the fire 
fl ow capacity requirements of the new structures. 

NA-3: The commercially-zoned propetty north ofSW Nyberg Road occupied by the Kmart 
building and the buildings to the east are provided fire suppression water through several fire 
hydrants a long an 8-inch diameter looped main. TI1e main is inadequate to provide the full 
recommended industrial fi re flow for the land use zoning; however, it is assumed that the 
buildings are equipped with fire suppression which reduces the required water system fire flow 
capacity. As the land is already developed, no improvements are recommended. Should these 
areas redevelop, the City and fire Marshall will review the fi re flow capacity requirements of the 
new structures. 

NA-4: The residentially-zoned propetty along SW Mandan Drive is provided fire suppression 
water fi·om 8-inch diameter mains. Where Service Areas B and C meet, the 8-inch diameter dead 
end mains are inadequate to provide the fu ll recommended residential fire flow for the land use 
zoning; however, because the deficient hydrants are within 500 feet of one another and supplied 
fi·om separate service areas, adequate fire suppression flow can be achieved from multiple 
hydrants and no improvements are recommended to address this deficiency. 

NA-5: The residentially-zoned and developed area at the end ofSW 103rd Court, north of SW 
Ibach Street, is provided fire suppression water through a fire hydrant along a 6-inch diameter 
dead end m ain. The main is inadequate to provide the full recommended residential fire flow per 
the land use zoning. The closest fire hydrant is 650 feet away near the intersection with SW 
Ibach Street. The developed residential lots, occupied by relatively new homes smaller than 
3,600 square foot, are located between a city park to the west and a storm water green space to the 
east. As such, a reduced fire flow avai lability of I ,000 gpm is acceptable for this development. 

NA-6: The residentially-zoned and developed area at the end ofSW E lk Horn Court, south of 
SW Avery Street, is provided fire suppression water through a fire hydrant a long a 6-inch 
diameter dead end main. The main is inadequate to provide the full recommended residential fire 
flow for the land use zoning. The closest Jire hydrant is approximately 700 feet away near the 
intersect ion with SW Avery Street. The developed residential lots are occupied by homes 
smaller than 2,300 square foot. As such, a reduced fire flow availability of 1,000 gpm is 
acceptable for this development. 

Pressure Zone Analysis 

As discussed in Section 2, the City is currently divided into three pressure zones. Typically, 
municipal water systems are designed to operate at static pressures ranging from 35 to I 00 psi. 
The City's existing pressure zone configuration supplies water effectively within these pressure 
ranges. A summary of existing service areas and their static pressure ranges is shown in Table 5-
2. 
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Table 5-2 I Pressure Zone Summary 

Service Area 
Static Hydraulic Approximate Ground Approximate Existing 

Grade (ft) Elevation (ft) Static Pressure (psi) 

A 295 88-202 40- 90 

B 399 192- 306 40 - 90 

c 506 260-360 63- 1061 

Bridgeport 360 185-200 69-76 
. . 

Note: 1) Serv1ces m Serv1ce Area C w1th a pressure greater than 80 ps1 have Individual service PR Vs installed . 

The Bridgeport Service Area is a commercial pressure zone with less than 20 feet of variat ion in 
ground elevation. During development of the commercial area, higher minimum service 
pressures, than were available fi·om Service Area A, were desired which resulted in the 
Bridgeport Service Area being created and supplied independently fi·om the Portland Supply 
Main. 

Ground elevations in the SW Concept Area vary between 170 and 300 feet with most of the 
elevations between 190 and 260 feet; consequently, the SW Concept Area will largely be an 
extension of Service Area B. Some low elevation individual tax lots along SW Tualatin­
Sherwood Road may be serviced fi·om Service Area A. Some customers in the low elevations in 
the southeast portion of the expansion area may be served by pressure reducing valves either on 
individua l services or as a pressure subzone from a common pressure reducing valve station. 

PUMP STATION CAPACITY ANALYSIS 

The City's existing water system contains three (3) pumps stations. The Norwood Pump Station 
suppl ies Service Area C fi·om the Norwood Reservoirs . The Martinazzi and Boones Ferry Pump 
Stations serve as backup supply to Service Area B, boosting water from Service Area A, in the 
even t th at the Boones Ferry PRV is out of service. 

As outlined in Section 4, firm pumping capacity is defined as a pump station's capacity with the 
largest pump out of service, or in the case of multiple pump stations serving the same service 
area, the largest single supply serving the zone is out of service. A firm pumping capacity equal 
lo the MDD of Service Area C is recommended for the Norwood Pump Station. As the 
Martinazzi and Boones Ferry Pump Stations provide back-up supply to Service Area D., it is 
recommended that the tota l combined capacity ofthese pump stations be adequate to deliver 
MDD in the event of fa ilure of the Service Area B primary supply from the Boones Ferry PRY. 

Recommended pump station capacities are summarized in Table 5-3. The City's pump stations 
are adequate to meet existing recommended pumping capacities and future pumping capacities 
for Service Area C. In the future, improvements to the back-up capacity for Service Area B 
associated ~;vith growth in the SW Concept Area should be accomplished as the existing Service 
Area B pump station lacks the recommended future pumping capacity. Further discussion of 
pumping capacity improvement recommendations are presented in Section 7. 
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Table 5·3 I Pumping Capacity Recommendation Summary 

Estimated Total Service Area Existing 2030 MOD Build-out 
Pump Station Station Capacity (mgd) Supplied 

MOD 
(mgd) 

MOD (mgd) 
(mgd) 

Boones Ferry Station 1.44 
14.32 Total B+C1 4.2 6.3 7.5 

Martinazzi Station 2.88 
Norwood Station 2.02 c 1.0 1.0 1.1 

Note: I) Serv1cc Area C IS supplied tlu·ough Serv1ce Area B, therefore pumpmg capac1ty to Serv1ce Area 8 must 
be adequate to meet the MDD of both Service AJea Band C. 

STORAGE VOLUME ANALYSIS 

Table 5-4 illustrates the individual storage components and combined storage needs 
recommended for operational, fi re and emergency purposes for each service area under existing 
demand conditions and projected demands in the year 203 1 and at build-out conditi ons. Further 
discussion of storage improvement needs and recommendations are presented in Section 7. The 
storage volume criteria developed in Section 4 are summarized below: 

• Equalization Storage: 25 percent ofMDD 
• F ire Flow Storage: 2010 State of Oregon Fire Code: 

o Residential: 1500 gpm for 2 hours 
o Corrunerciai/Industrial: 3500 gpm for 3 hours. 

• Emergency Storage: Two times ADD 

Service Area C has an existing storage volume deficit of approximately 0 .5 mg. The City had 
already identified the Frobase Reservoir site for a second Service Area C reservoir (C-2) and has 
completed designs for a 1.0 mg reservoir. Project funding is being secured for construction. 
While Service Area C has a forecasted deficit ofO.l mg after construction of the proposed C-2 
reservoir, it is not recommended that additional storage be constructed within the planning period 
to address this deficiency given the uncertainty of actual development characteristics within this 
water service area 

Serv ice Areas A and B have adequate existing storage capacity but will require additional storage 
in the future. Most of this increased storage need is associated with expansion and development 
in the SW Concept Area which is located largely in Service Area B. Increased storage volume 
needs in Service Area A are associated with the Town Center redevelopment-and othei· in fill and 
redevelopment. 
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Table 5·4 I Storage Volume Recommendation Summary 
Existing(2011) Development Conditions Storage (mg) 

Service Equalization Emergency Fire Flow Total Available 
Area Storage 

A 1.30 4.80 0.63 6.70 7.2 
B 0.80 2.90 0.63 4.30 5.0 
c 0.30 0.90 0.18 1.40 0.8 

Total 2.40 8.60 1.44 12.40 13.0 
20-year (2031) Development Conditions Storage (mg) 

Service Equalization Emergency Fire Flow Total Available 
Area Storage 

A 1.60 6.10 0.63 8.30 7.2 
B 1.50 5.90 0.63 8.00 5.0 
c 0.30 1.40 0.18 1.90 0.8 

Total 3.40 13.40 1.44 18.20 13.0 
Build-out Development Conditions Storage (mg) 

Service 
Equalization Emergency Fire Flow Total 

Available 
Area Storage 

A 1.70 6.10 0.63 8.40 7.2 
B 1.60 5.90 0.63 8.10 5.0 
c 0.30 1.00 0.18 1.40 0.8 

Total 3.60 13.00 1.44 18.00 13.0 
Notes: I) Service Area A includes the Bridgeport Service Area. 

2) Service /\rea B includes the SW Concept Plan Area. 

WATER SUPPLY CAPACITY 

Deficit 

0.6 

Deficit 

1.1 
3.0 
1.1 
5.2 

Deficit 

1.2 
3.1 
0.7 
5.0 

As noted in Section 3, the City currently has a planning level MOD of approximately 9.5 mgd 
and experienced an actual peak demand of9 .3 mgd in 2007. The 36-inch diameter Portland 
Supply Main owned by the City has a minimum capacity of 20 mgd; however, supply capacity is 
limited by the available capacity of the overall Washington County Supply Line (WCSL) system. 
The WCSL J1as a nominal capacity of 60 mgd and the City has rights to J 8 percent of the 
capacity, or 10.8 mgd. The 60 mgd nominal capacity is based on the WCSL operating with all 
the owners of the line using their fu ll capacity and maintaining adequate supply pressure. Within 
the 20-year planning period, the City's peak water supply needs wi ll exceed the City's 10.8 mgd 
capacity in the transmission system. The largest single source of increased demand within the 
study area is the large water users anticipated in the SW Concept Area Plan. 

Figure 5-4 iiJustrates the forecasted supply capacity needs compared to the existing nom inal 
WCSL transmission capacity with and without consideration of supply from the City's ASR 
faci lities. The plot includes a forecasted MDD growth at both a conservative planni ng rate and a 
smaller rate reflecting the low residential water use over the last five years (75 gpcd ADD; 165 
gpcd MDD versus 90 gpcd ADD; 198 gpcd MDD) and a smaller industri al water use growth that 
does not included the anticipated 1 mgd ADD identified as "wet industry" in the SW Concept 
Plan (8.4 versus 6.2 mgd of commercial MDD). Tt should be noted that the MOD growth rates 
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illustrated reflect a likely growth rate, but future MDD for specific years cou ld be higher or 
lower. Also, the growth rates do not include the future addition ofUGB areas not currently 
identified for incorporation by Metro. 

It is recommended that the City review the projected water demand in three years to determine if 
current conditions require that study and action are needed to begin acquiring additional supply 
capacity. ·This will allow the City time to evaluate changes in WCSL usage that may result in 
additional available capacity for acquisition by the City. The City can also evaluate the addition 
of significant new customer water demands to the system. 
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SUMMARY 

This section presents the analysis of the City's water distribution system. Recommended system 
improvements are discussed in Section 7 and are illustrated on Plate 1. Plate 1 illustrates 
recommended piping, pumping, and reservoir improvements needed to correct existing system 
deficiencies and to serve the City at build-out development. Section 7 presents recommended 
capital improvements and estimates of project costs for the proposed improvements. 
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SECTION 6 



GENERAL 

This section describes water quality regulations affecting the City of Tualatin's (City) water 
system. This section also presents an overview of potential water conservation measures the 
City cou ld consider implementing and prov ides guidance for future conservation efforts. 

WATER QUALITY REGULATIONS 

Introduction 

Both slate and federal agencies regulate public drinking water systems. f or the federal 
government, the U.S. Environmental Protecti on Agency (EPA) establishes standards for water 
quali ty, monitoring requirements, and procedures for enforcement. Oregon, as a primacy slate, 
has been given the primary authority for implementing EPA's rules within the state. The Slate of 
Oregon agency that administers most of EPA's dri nking water rules is the Oregon Health 
Authority, Drinking Water Program (DWP). DWP rules for water quality standards and 
monitoring are adopted directly 1J'om EPA. The DWP is required to adopt rules at least as 
stringent as federal rules. To date, the DWP has elected not to implement more stringent water 
quality or monitoring requirements to date. 

In some areas not directly related to water qual ity, DWP rules cover a broader scope than EPA 
rules. These areas incl ude general construction standards, cross connection control, backflow 
installation standards, and other water system operation and maintenance standards. The City's 
activities are also governed by the Oregon Department of Environmental Quality (DEQ). The 
complete rules governing the DWP in the State of Oregon are contained in Oregon 
Administrative Rules Chapter 333, Division 61, Public Water Systems. 

Status of Drinking Water Regulations 

General. The Safe Drinking Water Act (SDWA) was originally enacted in 1974 by Congress to 
ensure the quality of America's drinking water. In 1986, the SDWA was reauthorized and 
changed significantly. In 1996, Congress reauthorized the SDWA and made further changes. 
The SDWA contains the following assignment and programs for the EPA and the states to 
adm inister including: 

• State revolvi ng loan fund for water system construction 
• Public notification reports 
• Source water assessment and protection 
• Monitoring reductions based on source water protection 
• Mandatory certification of operators 

All of these assignments have been implemented by the EPA and the individual states. Progress 
on evaluation of potential contaminants continues with the unregulated contaminant sampling 
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requirements and health effects research. Implementation of the Unregulated Contaminants 
Monitoring Rule 3 (UCMR3) wi ll result in additional water quality sampling in 20 13. 

Disinfectants/Disinfection By-Products Rule 

General. The Disinfectants/Disinfecti on By-Products (D/DBPs) rule and the Stage I D/DBP 
rule apply to all Community Water Systems and Non-Transient Non-Commun ity Water Systems 
that treat water with a chemica l dis infectant for primary or residual treatment. Th is rule is 
currently in effect and regulates Total Trihalomethanes (TIHMs) and Haloacctic Acids 
(HAASs), which include: 

TIHMs 

• Trichloromethane (chloroform) 
• Tribromomethane (bromoform) 
• Bromodichloromethane 
• Dibromochloromethane 

HAASs 

• Monochloroacetic acid 
• Dichloroacetic acid 
• Trichloroacetic acid 
• Monobromoacetic acid 
• Dibromoacetic acid 

The Maximum Contaminant Levels (MCL) for TIHMs and HAASs in the Stage 1 D/DBP rule 
are calculated as the runni ng annual average of quarterly samples at four distribution system sites 
per plant or entry point. The MCLs for several consti tuents are listed in Table 6-1. 

The Stage 2 D/DBPs rule is currently being implemented. This rule maintains the MCL levels 
established in Stage I D/DBP rule and added Maximum Contaminant Level Goals (MCLGs) for 
four TIHMs and three HAASs. The most significant change in the Stage 2 D/DBP is the 
requirement that the MCL be calculated on the locational running annual average of quarterly 
samples taken at locations to be determined by an Initial Distribution System Evaluation (IDSE). 
The compliance sites consist of locations where high TIHMs are found, locations where high 
HAASs are found and average detention time sites within the distribution system. The number 
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of sites is based on the type of source water and population served. The rule provides for 
reduced monitoring for systems with very low disinfection by-products based on two (2) years of 
existing data. 

Citv Compliance. The City prepared an lDSE in September, 2006 using the System Speci fi e 
Study (SSS) method. The City is currently monitoring DBPs and is meeting all D/DBPs Ru le 
requirements. The City is currently sampl ing quarterly at four (4) sites for the Stage 2 
requirements. 

Statistics tor the sampli ng results fi·om 2003 tlu·ough 2010 for the Stage 1 D/DBP Rule are 
shown in Table 6-2, which show that the City is meeting the MCL for trihalomethanes and 
haloacetic acids. 

Total Coliform Rule 

General. The Total Coliform Rule applies to all surface water and groundwater systems. Total 
coli forms include both feca l coli forms and li. coli. The MCLG for total coliforms is zero. 
Compliance with the MCL is based on the presence or absence of total coli forms in a sample. 
The MCL for systems analyzing at least 40 samples per month is that no more than five (5) 
percent oft he monthly samples may have total col i forms present. 

Monthly monitoring requirements are based on the population served. A system must collect a 
set of repeat samples for each positive total coliform result and have it analyzed for total 
coliforms. The total coliform sampling requirements vary according to population served. 

Citv Compliance. The City is currentl y meeting all applicable requirements for the Tota l 
Coliform Rule. It is important to maintain active circulation of water throughout the distribution 
system, in both pipes and reservoirs so as to retain a chlorine residual. The absence of chlorine 
residual and accumulation of sediments contribute to bacterial growth, which in turn can result in 
fa ilure to comply with the Rul e. 

These factors should be considered as new pipelines and reservoirs are being added. Large dead­
end pipes should be avoided. Where they are installed, it is important for the City to continue the 
ex isting program of regular flushing of these lines. Flushing programs must be regular and not 
just in response to loss of chlorine residuals, because by that time the system may test positive 
for coli forms. 
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Reservoirs should be designed and operated to ensure adequate mixing and reservoir turnover to 
promote good water quality. The City's reservoirs include inlet mixing systems on most 
reservoirs, and reservoirs are operated at reduced capacity to ensure adequate turnover during 
low water use periods. 

EPA standards for the residual disinfectant concentrat ion in the water entering the distribution 
system cannot be less than 0.2 mg/L for more than 4 hours (40 CFR 141.72(a)(3) and (b)(2)). 
The residual d isin fectant concentration in the distribution system cannot be undetectable in more 
than five (5) percent of the samples each month for any two (2) consecutive months that the 
system serves water to the public (40 CFR l4l.72(a)(4) and (b)(3)). The City samples monthly 
for chlorine residual at approximately 25 to 30 points in the distribution system. Most monthly 
samples have a residual in the range of 1.0 to 1.5 parts per million (ppm). Annual average 
system-wide chlorine residual levels range fi·om 1.2 to 1.5 ppm. The s ites with the lowest annual 
average vary in location and have a residual annual average from 0.3 to 1.0 ppm. The City has 
not rep01ted any compliance problems. 

Lead and Copper Rule 

General. On June 7, 1991, the EPA published maximum contaminant level goals and 
regulations for lead and copper. In Apri I 2000, the EPA Lead and Copper Rule Minor Revisions 
(LCRMR) took effect. The Lead and Copper R ule (LCR) regulation requires lead and copper to 
be monitored at consumers' taps every 6 months. One (1) monitoring period is equivalent to six 
(6) months, and two (2) monitoring periods are required per calendar year (that is, January to 
June and July to December). The LCRMR did not change the Action Levels (AL) and they did 
not change the basic requirements to optimize corrosion control and, if needed, treat source 
water, deliver public education, and replace lead service lines. In October 2007, the EPA 
published the Short-term Revisions which added criteria for reduced sampling frequency for 
systems in compliance. 

Water samples at the customer's tap are required to be taken at high-risk locations, which are 
defined as homes with the following conditions: 

• Lead solder installed after I 982 
• Lead service lines 
• Lead interior piping 

For a water system to comply with the Lead and Copper Rule (LCR), the samples at the 
customer's tap must not exceed the following action levels: 

• Lead- 0.015 mg/L detected in the 90th percentile of all samples 
• Copper -1.3 mg/L detected in the 90th percenti le of all samples 

If the action levels are exceeded for either lead or copper, the water system is required to collect 
source water samples and submit the data with a treatment recommendation to the State. 
Additionally, ifthe action level is exceeded, the water system is required to present a public 
education program to its customers within 60 days of learning the results. The public education 
program must be continued as long as the water system exceeds the action levels. 

ORDINANCE 1359-13 
ATTACHMENT B, PAGE 60 



All systems that exceed the lead or copper action level and a ll systems serving more than 50,000 
persons are required to conduct corrosion control studies and optimize corrosion control at the 
customer tap. Corrosion control stud ies must compare the effectiveness of pH and alkalinity 
adjustment, calcium adjustment, and addition of a phosphate or silica-based corrosion inhibitor. 
In add ition to lead and copper, systems that exceed the lead or copper action levels are required 
to monitor other water quality parameters. 

After perform ing a corrosion control study, water systems are required to develop a corrosion 
control treatment plan based on study resul ts and monitoring data and submit th is plan to the 
DWP for approval. Once the treatm ent plan is approved by the State, the purveyor wi ll have 24 
months to insta ll the optimal corrosion control treatment and 12 months to collect follow-up 
samples. Once monitoring has shown that corrosion contro l is effective, the regulatory agency 
will assign values for water qual ity parameters that will be used to ensure that corrosion 
treatment is effective. 

Citv Compliance. T he City is cmrently monitoring for lead and copper at customer taps and is 
meeting all applicable requirements of the Lead and Copper Rule. To control leach ing of lead 
and copper, the Portland Water Bureau (PWB), the City's water supplier, adds sodium hydroxide 
during water treatment to condition the water to a target pH of 8. 

Per the agreemen t with the DWP, of April2003, the City, along with 15 other water providers, is 
sampled as pa1t of the PWB Bull Run system for Lead and Copper Rule monitoring. A 
minimum of three (3) samples are required in the City, and four (4) samples are typically 
coll ected to ensure the m inimum is met. A summary of the lead and copper monitoring is 
presented in Table 6-3 . The PWB continues the monitoring program established in 2003 and has 
elected not to reduce the monitoring frequency established in the 2007 Rule revisions based on 
an agreement with the DWP. 

Table 6·3 I Lead and Copper Rule Monitoring Results 
Lead Copper 

Action Level (mg/1) 0.1 50 1.30 
PWB system 90th Percentile, 2006 0.009 0.31 

City of Tualatin, maximum value 
2007 0.011 0.31 
2008 0.012 0.35 
2009 0.013 0.51 
2010 0.020 0.47 

Unregulated Contaminant Monitoring Rule 

General. The 1996 SDWA amendments require that once every five (5) years, EPA issue a new 
list of no more than 30 unregulated contaminants to be monitored by public water systems. The 
EPA uses the Unregulated Contaminant Monitoring program to collect data for contaminants 
suspected to be present in drinking water, but that do not heave health-based standards set under 
the SDW J\.. The Unregulated Contam inant Monitoring Rule 3 (UCMR 3) was enacted by the 
EPA in May 2012, requiring monitoring for 30 contaminants between 2013 and 2015. 
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City Compliance. The City will be required to perform Assessment Monitoring for 21 
chemicals (List1) during a 12-month period. The 2 1 chemicals, listed below, wi ll be sampled at 
distribution system entry points for all chemicals and distribution system maximum residence 
time for seven ofthe chemicals. 

UCMR 3 List J Contaminants 

• 1 ,2,3-trich loropropane • Strontium 
• I ,3-butadiene • Chromium 
• Chloromethane • Chromium-6 
• 1,1-dichloroethanc • Chlorate 
• Bromomethane • Perfluorooctanesulfonic acid 
• Chlorodifluoromethane • Perfluorooctanoic acid 
• Bromochloromethane • Perfluoronanoic acid 
• I ,4-dioxane • Perfluorohexanesulfonic acid 
• Vanadium • Perfluoroheptanoic acid 
• Molybdenum • Perfluorobutanesulfonic acid 
• Cobalt 

Aquifer Storage and Recovery Sampling 

The City operates a single aquifer storage and recovery (ASR) facility under L imited License 
#010. Licensing requirements include additional water quality sampling and reporting to the 
DWP. Since the ASR facility began operation in 2010, only the initial rounds of sampling have 
been conducted. Ongoing sampling and rep01ting will be required for the ASR well, including 
compliance with a number of source water sampling requirements described below. Based on a 
DWP classification as groundwater, the ASR monitoring requirements for recovered water are 
presented in Table 6-4. No additional sampling is required to meet Stage 2 D/DBP compliance. 

Table 6·4 I ASR Monitoring Requirements per Drinking Water Program Groundwater Classification 
Constituent 
Nitrate (N03) 
Nitrite (N02) 

Inorganic 
Compounds (IOCs) 

Arsenic (As) 
Sodium (Na) 

Soluble Organic 
Compounds (SOCs) 

Volatile Organic 
Compounds (VOCs) 

Radionuclides 
(Gross Alpha) 

Coliform 

Disinfection By-
Products (DBPs) 

Initial Sampling/Reporting Anticipated Monitoring Reduction 
Annual --

1 per 3 years If non-detect in 2014, reduce to 1 per 9 years 

1 per 3 years If non-detect in 2014, reduce to 1 per 9 years 

1 per 3 years If non-detect in 2014, reduce to 1 per 9 years 
1 per 3 years --

Annual If non-detect through 2012, sample 2 consecutive 
quarters every 3 years 

Annual If non-detect through 2012, 1 sample every 3 years 

Quarterly Reduction possible based on initial testing results 

Annual (at wellhead) --
No additional sampling 

beyond Stage 2 compliance -
monitoring sites 
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Additional Wholesale Provider Regulatory Issues 

General. The PWB, as the sou rce water provider, is responsible for sampling, monitoring and 
compliance with numerous water qua lity regulations that do not need to be addressed directly by 
the City. These inc lude: 

• Synthetic Organic Chemica ls and Inorganic Chemicals 
• Volatile Organic Compounds 
• Arsen ic 
• Sulfate 
• Fluoride 
• Radon/Radionudides 
• Groundwater Rule 
• Surface Water Treatment Rule and Supplementary R ul es: 

o Interim Enhanced Surface Water Treatment Rule 
o Long Term 1 Enhanced Surface Water Treatment Rule 
o Long Term 2 Enhanced Surface Water Treatment Rule 

Citv Compliance. While the City is not directly responsible for meeting these regulatory 
requirements, as a wholesale water purchaser from the PWB, the City is directly impacted by 
these regulatory requ irements through wholesale water rates. The Bull Run Watershed drinking 
water supply is generally considered a high quality protected source wi th very low vulnerability 
to the regulated contam inants listed above. The PWB designed a water treatment facili ty to 
comply with the E PA requi rement to address the potential for cryptosporidium contam ination 
under the Long Term 2 E nhanced Surface Water Treatment Rule (LT2ESWTR). Construction of 
the ultraviolet treatment facility has been delayed indefinitely foll owing a State of Oregon 
Drink ing Water Program variance for the unfiltered Bull Run source. 

With the addition of an ASR well to the City's system, the C ity will need to in itiate compliance 
monitoring and reporting for a number of the constituents listed above. The City is al ready 
performing the sampling for all ofthesc potential contaminants as part of the ASR pilot testing 
program and has not observed levels of concern for any o f the regulated contami nants. 

Water Conservation 

Introduction 

The City is required to meet certain water conservation goals under the wholesale water supply 
agreement with the Portland Water Bureau. As the Ci ty is not an active municipal water rights 
holder, it is not required to develop·a formal Water Management and Conservation Plan, but may 
consider es tablishing a formal program to implement the following conservation measures to 
reduce water usage, particularly peak water usage. The fo llowing are examples of water 
conservation efforts that water utilities are required to consider under the Oregon Adm in istration 
Rules Chapter 690, Division 86, Water Management and Conservation Plans. 
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Public Education and Outreach 

Water conservation can be promoted through a variety of programs and activities in the public 
school system, higher education system, community events and regional partnerships. 
Conservation information can be provided with billing statements and at the City's front lobby. 
In addition, specific conservation messages are often included with the billing statements to 
provide tips to use water wisely. These tips, in conjunction with the other elements ofthe City's 
public education program, provide a clear link between water conservation and financial savings 
for the individual customer. 

As a member of the Regional Water Providers Consortium (RWPC), the City actively 
participates in regional water conservation program development and implementation. 
Comprised of23 water providers and the Metro Regional Government, the R WPC provides a 
forum for collaboration on water supply, resource management and conservation issues affecting 
the region. The RWPC was formed in 1996 by an Intergovernmental Agreement to coordinate 
the implementation of the Regional Water Supply Plan for the Portland Metropolitan Area. The 
Regional Water Supply Plan is the region's water supply strategy and recognizes that water 
conservation plays a key role in meeting future water needs. 1n December 2004, the RWPC 
completed the Regional Water Supply Plan Update. The updated plan evaluated regional source 
options while reflecting the actions and plans of the individual members. The plan also updated 
water demand forecasts and continued to emphasize opportunities for regional conservation 
programs where economies of scale and regionally-consistent conservation messages and 
benefits can be achieved. The RWPC's conservation objectives are to: 

• Plan and implement regional programs and eve.nts focused on reducing peak summer 
water use. 

• Effectively encourage customers to visit and utilize the web site at www.conserveh2o.org 
• Integrate consistent conservation messages into the daily lives of customers. 
• Develop and implement effective monitoring and reporting techniques to verify program 

effectiveness. 
• lnvite stakeholder participation in conservation program development. 
• Seek economies of scale by working together. 
• Foster public awareness of the RWPC's collaborative effmts. 

The RWPC's conservation plan contains a variety of programs and outreach oppo1tunities which 
include: 

• Summer marketing campaign 
• Education programs 
• Regional events 
• Landscape industry partnerships 
• A web site (www.conserveh2o.org) 
• Informational materials (brochures, kits and water-saving devices) 

Given the City's participation in R WPC, further City-specific public education and outreach 
programs are not likely to oiTer cost-effective water conservation results. The commitment of up 
to a 1/4 fu ll time employee (FTE) would be required to implement a City-specific program. 
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Technical and Financial Assistance Programs 

There are existing State of Oregon and federal water conservation programs that the City can 
promote through awareness. Examples include the Oregon Energy Trust and federa l rebate 
programs. The C ity can also take an active role in promoting conservation through technical and 
fin ancial assistance programs. For example, the Tualatin Valley Water District (TVWD) 
distributes three res idential "kits" to homeowne rs upon request to help them detect .leaks and 
reduce water usage. 

Due to the cost of hiring staff, potentially up to 1/4 FTE, and implementing such programs, 
includi ng the purchase and distribution of household water use reduction "kits" implementat ion 
of such programs should be re-evaluated as part of future WMP updates. 

Retrofit/Replacement of Inefficient Fixtures 

The City can offer commercial and residential rebates for replacement of high-water use 
appliances and fixtures and, as described above, provides kits to help identify leaks and other 
potential reasons for high water bills, such as ine ffic ient fi xtures. These programs can be 
effective where a water system service area contains a high number of older homes that likely 
sti ll contain aging, inefficient fixtures. 

The eost of hiri ng staff, estimated at l/2 FTE, to implement and manage rebate and exchange 
programs is not recommended at this t im e given the high cost of rebates to the City and a fairly 
low rctum on investment that would be expected. 

Leak Detection Program 

Water loss prevention and leak detection programs are typically economical when annual water 
losses regularly exceed 10 percent. Given that the estimated percentage of unaccounted-for 
water is below this level, the City does not currently have and is not planning for implementation 
of a comprehensive on-going leak detection program within the distribution system. 

The City is actively implementing a water main replacement program that is systematically 
replacing aging mains with a focus on existing asbestos cement pipe and associated service lines 
to reduce water Joss and excessive main breaks . The continuation of this program as a key 
element of the C ity's water sys tem capita l budget is recommended to ma intain current low levels 
ofwater loss. 

Water Conservation Recommendations 

As a member o f the R WPC, the City contributes funds to the promotion of water conservation 
throughout the Portland Metropoli tan area and real izes s ignificant benefit fi·om the conservation 
program of this organization. It is recommended that the City continue to invest its water 
conservation funds in the larger R WPC conservation program. No fur ther investment in C ity­
speci fie water conservation measures is recommended at this time; however, as the City 
continues to grow and develop, fi.lture eff011s to encourage and support water conservation 
efforts may help to delay the need to make substantial capital improvements to meet increased 
water demands . The City should continue to evaluate potential conservation-encouraging 
programs with future Water Master Plan updates . 
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GENERAL 

This section presents recommended water system improvements based on the analys is and 
findings presented in Section 5. These improvements include proposed storage reservoir, 
pumping capacity and water line improvements. Also presented is a capital improvement 
program (CJP) schedu le for all recommended improvements . All proposed system improvements 
are i llustratcd on Plate 1 in Appendix A. 

COST ESTIMATING DATA 

An estimated project cost has been developed for each improvement project recommendation 
presented in this section. Cost estimates represent opinions of cost on ly, acknowledging that 
fina l costs of individual projects will vary depending on actual labor and material costs, market 
conditions for construction, regulatory factors, final project scope, project schedule and other 
factors. The Association for the Advancement of Cost Engineering (AACE) classifies cost 
estimates depending on project definition, end usage and other factors . The cost estimates 
presented here are considered Class 4 with an end usage being a study or feas ibility evaluation 
and an expected accuracy range of -30 percent to +50 percent. As the project is better defmed the 
accuracy level of the estimates can be narrowed. Itemized project cost estimate summaries are 
presented in Append ix C. This appendix also includes a cost data summary for recommended 
water main improvements developed on a unit cost basis. Estimated project costs include 
approximate construction costs and an allowance for admin istrative, engineering and other 
project-related costs. 

The estimated costs included in this plan are planning-level budget estimates presented in 2012 
dollars. Since constmction costs change periodically, an index ing method to adjust present 
estimates in the futu re is useful. The Engineering News Record (ENR) Construction Cost Index 
(CCI) is a commonly used index for this purpose. For future cost estimate updating, the recent 
Seattle, Washington, ENR CCI is 9075 (May 20 12). 

WATER SYSTEM CAPITAL IMPROVEMENT PROGRAM 

A summary of all the recommended improvements is presented in Table 7-1 which provides for 
project sequencing by showing prioritized short-, medium- and long-term recommendations. 
Sho1t-range recommendations are those suggested to be completed in the next one (1) to five (5) 
years, medium-term in the next six (6) to 10 years, and long-term in the next 11 to 20 years. 
Estimated project costs are also summarized in Table 7-1 and discussed in this section. 
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P-2 $8,200,000 $8,200,000 100% 

P-3 $240,000 $240,000 36% 

P-4 I \JVI IIt"'"""'" ""J"n.v••• IVVtJII'::f ''...., '""' "' '" 

· · ~~·, site to improve fire flow $150,000 $150,000 I 36% 

Distribution I 
Piping P-5 

Installation of 3 fire hydrants on SW I Boones Ferry Road to improve fire 
flow capacity at the Tualatin High I $10o,ooo I I I . $100,000 I 36% 

School site. 
450 ft of 8-inch diameter piping to 

P-6 I complete system looping near SW I I I $7o,ooo I $70,000 I 36% 
90th Ave. to im~rove fire flow 
850 ft of 8-inch diameter piping to 

P-7 1 
complete system looping near SW 
Manhasset Dr. to improve fire flow I I I $13o,ooo I $130,000 I 36% 

ca~aci!Y. 
4,700 ft of 12-inch diameter piping to 
improve Norwood ReseNoirs outlet 

P-8 I transmission capacity to provide for fire I 
flow capacity and improve reseNoir I $1 ,o1o,ooo I I $1,010,000 I 36% 

water quality when proposed 8-Level 
reseNoir near ASR site is constructed. 

Subtotal I $675,ooo I $1 ,soo,ooo I $B,B25,ooo I $11,400,00 
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City of Tualatin 1 Water Master Plan Section 71 Capital Improvements Program 

ttf\liH:m • 
R-1 

Storage 
I R·2 

Facilities 

R-3 

Pumping 

Other 

Table 7-1 I Capital Improvement Program Summary (continued) 
CIP Schedule and Project Cost Summary 

Project Description Short Medium Long Estimated 

New 1.0 MG storage reservoir in 
I Service Area C adjacent to Reservoir 

C-1. 

New 2.2 MG storage reservoir in 
I Service Area 8 at ASR site to 

accommodate SW Concept Area 

2013-2016 2017-2021 2022-2031 Project Cost 

I $1 ,soo.ooo I 

I 

5-year 
annual 

I 

I 

S3,7oo,ooo I 

10-year 
annual 

e 1 avera 

$2,600,000 

20-year 
annual 

I 

I 

S1 ,500,000 I 

$3,700,000 I 

$2,600,000 

Note: The improvement R-1 is not included in the financial analysis and SDC calculation. 

Percent 
soc 

Eligible 

50% 

100% 

100% 
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As discussed in Section 8, the City of Tualatin (City) collects System Development Charges 
(SDCs) to fund capital improvements that are associated with future development, or growth, as 
a llowed under Oregon Revised Statute 223.297 through 223.3 14. For improvements that benefit 
both current and new customers, a fraction of the proj ect cost is allocated to SDCs proportional 
to the benefits. Table 7-1 includes the percent of the project cost eligible to be allocated to SDCs 
for each CIP project 

RECOMMENDED DISTRIBUTION SYSTEM IMPROVEMENTS 

General 

Presented below are recommended water distribution system improvements for pump stations, 
storage reservoi rs, pressure reducing facilities and distribution system piping. Project cost 
estimates are presented for all recommended improvements in Appendix C and summarized 
herein. The recommendations are presented by project type and discussed in order of need. 

Piping Improvements 

The system analysis found that some distribution water main improvements are needed to 
provide sufficient fire flow capacities under both existing and fu ture demand conditions. 
Transmission piping improvements are necessary to extend the water system to serve future 
growth areas. Improvements that involve construction of new waterlines to expand the 
distribution system capacity are considered I 00 percent eligible for SDCs. 

Improvement P-1 is an allocation for continued replacement of asbestos concrete (A C) pipe. AC 
pipe is commonly associated with increased water Une breaks and costly emergency repairs. 
Approximately 9,000 feet of AC pipe remains in the City's distribution system ranging from 4-
inch to 12-inch diameter pipe. It is anticipated that the City will complete AC pipe replacement 
withip the next five (5) years. 

Improvement P-2 includes transmission piping improvements associated with growth in the SW 
Concept Area. The recommended 12-inch and 16-inch diameter piping size and al ignments are 
presented at the conceptual level. Further review and analysis will be required during 
infrastruch1re planning as development plans are prepared. 

Improvements P-3 and P-4 are completion of 12-inch diameter distribution system looping to 
improve capacity to address existing fire flow defiCiencies. Improvement P-3 is located near SW 
Myslony Street. Improvement P-4 is located near the Leveton pressure reducing valve (PRV) 
vau lt. 

Improvement P-5 improves fire fl ow capacity at the Tualatin High School through the 
installation of three additional fire hydrants along SW Boones Ferry Road off the 12-inch 
diameter main of Service Area B. The existing fire hydrants are supplied from the Service Area 
C main that runs parallel to the Service Area B main. 
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Improvement P-6 includes completion of8-inch diameter distribution system looping along SW 
90th Avenue to improve capacity to address existing and future fire flow defi ciencies. 

Improvement P-7 includes completion of8-inch diameter distribution system looping along SW 
Manhasset Drive to improve capacity to address existing and future fire flow de ficiencies. 

Improvement P-8 includes approximately 4, 700 ft of para llel 12-inch diameter outlet piping from 
the Norwood Reservoirs to the Service Area B distribution system at SW Ibach R oad. Reservoi r 
outlet capacity improvements are necessary when the future Service Area B reservoirs are 
constructed to promote turnover in the Norwood Reservoirs. 

The proposed piping improvements described above are listed and sum marized in Table 7-1 and 
illustra ted in Plate 1 in the Append ix. 

Storage Reservoirs Improvements 

The storage volume analys is in Section 5 identified a current storage volume deficit in Service 
Area C and a future storage volume deficit in all service areas. The recommended improvements 
associated with these deficits include construct ion o f two new reservoirs as previously identified 
and anticipated. 

The primary cause of futu re antic ipated s torage deficiencies in Service Area B is growth in the 
SW Concept Area. The existing ASR site has adequate space to accommodate new storage and 
is one of the few locations within the City with appropriate elevation to serve Service Area B by 
gravity. This s ite should be used to provide future storage capacity for Service Area B, especially 
to serve the anticipated growth in the SW Concept Area. 

Serv ice Area A has adequate current storage volume capacity, but is antic ipated to have a smal l 
deficiency in the future as increased density from redevelopment occurs. It is recommended that 
the fu ture storage volume needs for Service Area A, which are small (-1 .1 mi llion gallon (MG)), 
be supplied from the new storage in Service Area B. As the bulk of the future storage needs are 
for emergency storage, the new storage at a higher elevation is sti ll available to serve Service 
Area A by gravity in the event of an emergency. Use of the planned reservoir site in Service 
Area B will avoid costly properly acquisition and provide economy of scale in storage 
construction costs. It is recommended that two (2) 2.2 MG reservoirs be p lanned. The first of 
these reservoirs is a medium-term improvement to coincide with infi ll development in Service 
Area B. T he second reservoir is a long-term improvement for build-out o f the service area to 
inc lude the SW Concept Area. Proj ect cost estimating data for the storage capacity 
improvements are included in Append ix C. 

The Frobase Reservoir site,. supplying Service Area C, has adequate existing space to 
accommodate a second small reservoir. This second reservo ir, with a volume of 1 mi llion 
gallons, will be constructed as an at-grade welded stee l reservoir consistent with the City's other 
reservoirs . Transmission piping is largely in place and no fu rther property acquis it ion is 
required. This proj ect has been designed and is awaiting construction fu nding. T his project has 
been identified as a high priority improvement to meet an existing deficiency and is 
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recommended as an immediate priority improvement. Approximately half of the storage volume 
of the second reservoir is associated with an existing storage deficit. The other half is allocated 
for future growth and emergency storage at the highest level in the water system. This project is 
currently not included in the financial analysis in Section 8. 

Pump Station Capacity Improvements 

With development of the SW Concept Area, it is recommended that the City constmct a new 
back-up pump station located near the A-2 reservoir. This new station will provide for future 
pumpi ng capacity needs to Service Area B in the event ofPRV fa ilure. The pump station will 
a lso provide for improved service pressures under high demand conditions and improve turnover 
for water quality in the A-2 reservoir. 

The City anticipates future transportation improvements will include the widening ofSW Boones 
Ferry Road. Widening of the road would require the relocation of the existing Boones Ferry 
Pump Station. It is recommended that the new pump station near the A-2 reservoir site be sized 
such that the new station (5.22 mill ion gallons per day (mgd)) and the existing Martinazzi P ump 
Station (2.88 mgd) have a combined capacity equal to the future Service Area Band C maximum 
day demand of8.l mgd. This will allow for the abandonment of the Boones Ferry Pump Station. 
Cost data for the pumping capacity and site improvements is included in Appendix C. 

Pressure Reducing Facilities Improvements 

The existing pressure reducing faci lity capacities are adequate to meet existing and future 
condi tions. Hydraulic analysis found that the existing PRV settings at the City Park facilit ies 
wi ll need to be operationally adj usted to meet large increases in max imum day demand 
associated with the Service Area A demands from the SW Concept Area. No recommendations 
are made for pressure reducing facility capital improvements. 

SCADA System Improvements 

The existing System Control and Data Acquisition (SCADA) system is reaching the end of its 
useful service life and will require significant investment to continue to maintain outdated 
equipment. An assessment of needed system upgrades to the software and hardware should be 
made and compared to the costs and benefits of a fu ll system replacement. It is recommended 
that the City budget approximately $100,000 in the immediate term for completion of system 
assessments and implementation of replacement or improvements. An ongoing system renewal 
budget of$25,000 every five (5) years is fu rther recommended. 

Capita/Improvement Program Funding 

It is recommended that the City's water system capital improvement program be funded at 
approximately $1 million annually. While the funding for ce1iain water system improvements 
may exceed this amount, the proposed improvements listed in Table 7-1 are phased and 
sequenced so that the average annual capital requirement for water system improvements is 
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approximately $1 million over the 20-year planning horizon. Further financial ana lysis is 
presented in Section 8. 

SHERWOOD SUPPLY MAIN EVALUATION 

The City of Sherwood is currently in the process of changing supply sources and it is anticipated 
that the existing 24-inch diameter main will not be requi red to serve the City of Sherwood in the 
future. A scenario where the City of Tualatin acquires rights and/or ownership to this main is 
exam incd under a separate memorandum ("Evaluation of Sherwood Main Use Options", 
prepared by MSA for Kaaren Hoflnann, Apri I 30, 20 12). This scenario would affect the pumping 
capacity improvements recommended in the CJP. Use of the Sherwood Supply Main to transmit 
water to the western portion of the City's Service Area B would allow for a reduction in the 
required new station capacity and also reduce pumping costs associated with serving the higher 
elevation service areas. 

SUMMARY 

This section presents recommendations for improvements to the City's storage reservoirs, 
pumping stations, control valves, supply transmission capacities and distribution system. The 
total estimated project cost of these improvements is approximately $20.5 million for the 20-year 
planning horizon and beyond to the ultimate full development of the City's existing UGB. Of the 
improvements required in the 20-year planning horizon, approximately $5.6 million of these 
improvements are required in the next 10 years. Approximately $J .02 million per year should be 
budgeted over the next 20 years for the completion of these projects. 
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GENERAL 

This section provides a finan cial plan that wi ll allow th e C ity of Tua latin (City) to implement 
its capita l improvement plan whil e meeting its other fin ancia l obligations, in clud ing po licy 
objec tives. The two (2) components of this plan are 1) the computation of a system 
development charge and 2) a revenue requirement analysis that includes a set o f fi sca l policy 
recommendations. 

SYSTEM DEVELOPMENT CHARGES 

System development charges (SDCs) a re one-time fees imposed on new and increased 
development to recover the cost of system facil it ies needed to serve that growth. Thi s 
sectio n provides the rational e and calcu lations for proposed water SDCs. 

Methodology 

An SDC can include three (3) components: I) a re imbursement fee, 2) an improvement fee, 
and 3) compliance costs. 

Reimbursement Fee. The reimbursement fee is the cost of available capacity per unit of 
growth that such available capacity wi ll serve . In order for a re imbursement fee to be 
ca lcul ated, unused capacity must be available to serve future growth. For facili ty types that 
do not have excess cap acity, no reimbursement fee may be charged. 

Improvement Fee. The improvement fee is the cost of capacity- increasing capital proj ects 
per uni t of growth that those projects will serve. In real ity, the capacity added by many 
projec ts serves a dual purpose of both meeting existing demand and serving future growth. 
To compute a compliant SDC rate, growth-re lated costs must be iso lated, and costs re lated to 
current demand must be excluded. 

We have used the "capacity approach" to a llocate costs to the improvement fcc basis . Under 
this approach, the cost of a given project is allocated to growth in proportion to the growth­
re lated capacity that projects of a similar type will create. 

Growth should be measured in units that most directly reflect the source of demand. In the 
case o f water, growth is measured in the number and s ize of water meters. The smal lest 
meters are those typically used by households are therefore designated one "equiva lent 
dwell ing unit" (EDU) . A larger meter with, for example, five (5) times the llow capacity is 
considered five (5) EDUs. 

Compliance Costs. ORS 223.307(5) authorizes the expenditure ofSDCs on " the costs of 
complying with the provisions of ORS 223.297 to 223.3 14, including the costs of developing 
system development charge methodolog ies and providing an annual accounting of system 
development charge expenditures." To avoid spending moni es for compli ance th at might 
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otherwise have been spent on growth-related projects, this report includes an estimate of 
compliance costs in its SOC rates. 

Growth 

Based on information provided by City staff, the C ity currently has approximately 6,660 
water connections, representing 11,244 EDUs. For thi s analysis, one EDU is defined as the 
flow equivalent of a 5/8-inch by 3/4- inch water meter. Maximum day demand is expected to 
grow fi·om the current 9.48 mil lion gallons per day to 14.26 million gallons per day at 
bui ldout, and the facilities pl anned for construction in the next twenty years are sized to meet 
that buildoul demand. We therefore assume that the customer base will grow similarly, 
resu lting in our estimate of 16,91 3 ED Us at buildout. The difference between buildout and 
current EDUs is the projected growth associated with the capital projects li sted in this plan , 
5,669 EDUs. This increase in EDUs is used in the SDC calculation. 

Eligible Costs 

The City has SOC-el igible costs in both its ex isting water facilities and its planned capita l 
projects. 

Existing Facilities. Because the C ity's water infrastructure has excess capacity that is available 
to serve growth, the City can charge a reimbursement fcc as part of its water SDC. Table 8-1 
summarizes the cost of excess capacity that can be included in a reimbursement fee. Note that 
water-related debt principal outstanding is deducted fi·om these costs to avoid double collection. 

Table 8·11 Reimbursement Fee Cost Basis 

Asset Class Estimated Available SDC·EIIglble 
Historical Cost Portion Cost 

Storage $12,636,627 5.38% $680,434 

Pumping 388,819 6.53% 25,403 

Transmission 6,304,849 12.04% 758,917 

Distribution 21,876,918 36.24% 7,928,548 

Construction work in process 4,315,292 22.80% 983,683 

. Utility debt principal outstanding (5,685,000) 22.80% (1 ,295,912) 

Total 39,837,506 9,081 ,072 

Source: Ct ty staff (total htstoncal cost) and MSA (asset funct10naltzatwn and capacity analys ts) 

When the to tal eligibl e cost of $9,081,072 is divided by the expected g rowth of 5,669 ED Us, 
the resulting reimbursement fee is $1,602 per EDU. 

Planned Capital Pro;ects. Based on the capital improvement plan developed by Murray, 
Smith & Associates, Inc., the City will construct water facil ities with an estimated cost of 
$18,415,000 over the planning period. However, most of these projects wi ll not serve growth 
exclusively. Only the growth-related portion of each project can be collected as the 
improvement fee component of an SOC. Tab le 8-2 shows the growth-related portion of the 
planned water projects. 
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City of T ualatin I Water Master Plan Section 81 Financial Analysis 

Table 8·2 1 Planned Water Projects 
Portion SOC Eligible 

ID Description Timing Total Cost Serving 
Growth Cost 

P-1 Continuation of AC pipe replacement (reduced for 2013-32 $915,000 36% $331,620 
already budgeted funds) 

P-2 Development of SW Concept Area. 20,000 ft of 16- 2023-32 8,200,000 100% 8,200,000 
inch diameter piping and 11 ,000 ft of 12-inch 
diameter piping. 

P-3 1,100 ft of 12-inch diameter piping to complete 2018-22 240,000 36% 86,982 
system looping along SW Myslony Stand SW 112th 
Ave to improve fire flow capacity. 

P-4 700ft of 12-inch diameter piping to complete system 2018-22 150,000 36% 54,364 
looping near the Leveton PRV site to improve fire 
fiow capacity. 

P-5 Installation of 3 fire hydrants on Boones Ferry Road 2013-17 100,000 36% 36,243 
to improve fire fiow capacity at the High School site. 

P-6 450 ft of 8-inch diameter piping to complete system 2023-32 70,000 36% 25,370 
looping near W 90th Ave to improve fire flow 
capacity. 

P-7 850 ft of 8-inch diameter piping to complete system 2023-32 130,000 36% 47,115 
looping near SW Manhasset Dr to improve fire fiow 
capacity. 

P-8 4, 700 ft of 12-inch diameter piping to improve 2018-22 1,010,000 36% 366,050 
Norwood Reservoirs outlet transmission capacity to 
provide for fire fiow capacity and improve reservoir 
water quality when proposed 8-Level reservoir near 
ASR site is constructed. 

R-2 New 2.2 MG storage reservoir in Service Area B at 2018-22 3,700,000 100% 3,700,000 
ASR site to accommodate SW Concept Area growth. 

R-3 New 2.2 MG storage reservoir in Service Area B at 2023-32 2,600,000 100% 2,600,000 
ASR site to accommodate SW Concept Area growth 
and Service Area 8 infill. 

PS-1 New 3,300 gpm pump station near the A-2 Reservoir 2023-32 950,000 100% 950,000 
to provide primary and back-up supply to Service 
Area B. 

M-1 SCADA Improvements. 2013-32 175,000 36% 63,425 
M-2 Water Rate and SOC Study Update. 2023-32 25,000 36% 9,061 
M-3 Water System Master Plan Update. 2023-32 150,000 36% 54,364 

$18,415,000 16,524,593 
Less current SOC fund balance (533,831) 

Cost basis for improvement fee $15,990,763 

Source: MSA 

When the SDC-eligible cost of $15,990,763 is divided by the expected growth of 5,669 
EDUs, the resulting improvement fee is $2,821 per EDU. 
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Compliance Costs. Based on data provided by the Cily, we estimate that the annual cost of 
compliance with Oregon's SDC law (in excess of projects M-2 and M-3 in the capital 
improvement plan) will be 0.09 percent of the reimbu rsement and improvement fees 
collected. 

Summary of Costs. Table 8-3 summarizes the components of the w ater SDC of $4,428 per 
EDU. 

Table 8-31 SOC Components 
Component Per EOU 

Reimbursement fee $1,602 
Improvement fee 2,821 
Compliance costs 5 
Total water SOC $4,428 

Source: FCS GROUP 

Fee Basis. For the purpose of imposing a water SDC on an individual property, the number 
ofEDUs will be determined by the size of the property's water meter, as shown in Table 8-4 . 

Table 8-41 SOC by Meter Size 
Meter Size Flow Factor soc 
5/8" X 3/4" 1.0 $4,428 

3/4" 1.5 6,641 
1" 2.5 11,069 

1 W' 5.0 22,138 
2" 8.0 35,421 
3" 16.0 70,841 
4" 25.0 110,690 
6" 50.0 221,379 
8" 80.0 354,207 

10" 115.0 509,173 
Source: FCS GROUP 

Comparison 

Resolution No. 4819-08 contains the City' s most recently published schedu le of water SDCs 
and is further indexed each year for inflation. The indexed SDC as of February, 2012, for 
one EDU (i.e., the smallest meter) is $3,266. The proposed SDC of $4,428 per EDU is 35.6 
percent h igher than then current SDC. One way to mitigate the immediate impact of the 
recommended increase is to phase it in. For example, the City cou ld choose to adopt an SDC 
of$3,500 for year 1, $4,000 for year 2, and the full $4,428 for year 3 and beyond. If growth 
were to occur as forecasted (assuming 20 years to build-out), the City would forego SDC 
revenue of$215,185 in year 1 and $101,292 in year 2, if the rates are phased in. 

An area-specific SDC was also calculated for consideration by identifying and allocating the 
associated costs of proj ects intended to serve specific sub-areas within the City service area. 
For the purposes of comparison, that calculation resulted in a citywide charge of $2,661 and 
a SW Concept Area sub-area surcharge of $2,952, for a total SDC of $5,6 13 in the sub-area. 
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REVENUE REQUIREMENT ANALYSIS 

The revenue requirement ana lysis is th e determination of annual rate revenue needed to meet 
a ll of the uti lity's financ ial obli gations. Prudent fi scal management requires that ut ility rates 
should be set as low as possible, yet sufficient to provide for the long-term sustainability of 
the water uti lity. The fo llow ing fi"ameworlc of reliable, reasonable policies is provided to 
guid e future financial decisions. 

Self-Sufficient Enterprise Fund 

Rates and charges were developed for this s tudy based on the understanding that the water 
utility operates as a self-supporting enterprise fund. The ut ility receives revenues for 
payment of serv ices on a user fee basis as opposed to property taxes or other non-util ity 
revenue sources. By uti lizing an enterprise fund concept of accoun ting, repotting, and 
management, subsidies among various City-provided services are avoided. The City's 
budgeting process includes a balanced and c.:ontrolled annual budget for the uti lity. For this 
study, uti lity rates are established s uch that the uti lity recovers the full cost of operati ng & 
mai ntenance expenses, applicable debt service and related coverage requirements, p lanned 
capital, and agreed-upon levels of system reinvestment and reserves. 

System Reinvestment Funding 

The purpose of system reinvestment fu nding is to provide for the replacement of aging 
system faci lities to ensure susta inability of the system for ongoing operations. Providing 
such funding through rates he lps to ensure that existing ratepayers pay for the use of the 
assets serving them (rate equi ty), with the proceeds funding at least a portion of the eventual 
replacement of those assets. 

The City has not historically set water rates at a level suffi cient to provide funding for system 
replacement. To mitigate near-term rate increases, this study does not include annual system 
reinvestment fu nding over and above the cost of repl acement proj ects identified in the capital 
improvement p lan. 

Reserve Levels 

Cash reserves arc a necessary and appropriate part of prudent utility management practices. 
We recommend that the City maintain its existing reserve levels, as described below. 

• Operating Contingency- Operating contingencies, or reserves, are designed to 
provide a liquidity cushion to ensure that adequate cash working capital will be 
maintained to deal with significant cash balance flu ctuations, such as seasonal billings 
and receipts, unantic ipated cash operating expenses, or lower than expected revenue 
collections. Target funding levels are genera lly expressed in the number of days' 
cash operating expenses with the minimum requi rement varying with the expected 
risk of unanticipated needs or revenue volatility. This study incorporates a target of 
60 days of operating expenses (16.4 percent) for the water util ity. 
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In any year where cash reserves exceed the target, we recommend using the excess to 
help pay fo r capital projects. This can be accomplished by calculating a target 
maximum balance at year end (e.g., 120/365 x actual operating expenses for the year) 
and comparing it against the actual ending cash balance. If the actual balance is 
greater than the target, the City may transfer the d ifference to the capital reserve fund . 

• Cap ital Reserve - The capital (construction) fund typically holds any transfers of cash 
reserves and additional rate revenues from the operating fund. A minimum capital 
reserve is intended to provide a cushion against unanticipated capital project needs 
and capital cost overruns, as well as to meet any minimum cap.ital reserve 
req uirements. We recommend that the City establish such an account separate from 
the operating contingency, and maintain a minimum balance target of one (1) percent 
of total plant-in-service (utility physical assets), or $459,225 in fiscal year 2011-12. 

• Enterprise Bond Fund - When issuing revenue bonds, bond underwriters require that 
a utility establ ish a restricted cash reserve, typically equal to one (1) year's debt 
service payment (principal and interest) for each bond issue. The reserve can be used 
to fu nd the final year's debt service payment for each issue. This study incorporates 
reserve funding of $438,616 for existing revenue bond debt throughout the study 
period . 

• Rate StabiLization Account - The City's existing water revenue bond resolution 
furth er provides for a "Rate Stabilization Account within the Water Operating Fund 
as long as the Bonds are Outstanding." Revenue may be trans ferred to the Rate 
Stabilization Account as allowed, and money may be withdrawn "at any time and 
used for any purpose for which the Gross Revenues may be used," inc luding meeting 
debt service and associated requirements (such as coverage). The C ity fo recasts an 
account balance of ahnost $3 million at the end of fiscal year 2011-12. Due to 
uncertainty about budgeted revenues, tl1is study does not draw upon Rate Stabi lization 
Account funds to mitigate forecasted rate increases. It instead assumes that the utility 
will be self-sufficient from year to year. 

Summary of Revenue Requirements Analysis 

The following financial analysis reveals how much rate revenue wi ll be required to meet 
operational and capital needs with in contractual and policy constraints over the next 10 
years. 

Criteria 

At least two (2) separate conditions must be satisfied in order for rates to be sufficient. First, 
the water utility must generate revenues adequate to meet cash needs. Second, revenues 
must satisfy bond coverage requirements. Revenues should be sufficient to satisfy both tests. 
If revenues are fou nd to be defi cient by one or more of the tests, then the greater deficiency 
drives the rate increase. 

Cash Flow. The casb flow test identifies a ll cash requirements as projected in each given 
year. Cash requirements include operations and maintenance expenses, debt service 
payments, policy-driven additions to working capital, and capital improvement costs. If the 
water service collected replacement funding, it would also be included in the test as an 
expense. These expenses are compared to the total projected revenues, including interest on 
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fund balances. Shortfalls are then used to estimate the necessary rate increases. 

Bond Coverage. The bond coverage test measures the abi lity of rate revenues to meet 
contractual obligations. The' master declaration for the City's outstanding Water System 
Revenue Bonds, Series 2005, specifi es three separate requirements. 

Fi rst, net revenu es (as defined in Section 2) exclud ing SDC revenue must equa l or exceed 
115 percent of annual bond debt service (as defined in Section 2). Second, net revenues 
including SDC revenue must equal or exceed 125 percen t of annual bond debt service. Both 
ofthesc requi rements arc found in Section 6 ofthe master dec laration and apply over t he life 
o f the bonds. However, s ince SDCs are not a reliable source of income, we recommend that 
the C ity continue its practice of ignoring SDC revenues in bond coverage tests. 

The third requirement is found in Section 7 of the master resolut ion and is commonly known 
as an "addit iona l bonds test." It applies o nly if the City intends to issue add itional revenue 
bonds with the same seniority as i ts ou tstanding revenue bonds . Thi s test is identi cal to the 
second test ( 125 percent of annual bond debt service) with the inclus ion of the new bonds in 
the debt service calculation. Although the C ity does not anticipate issuing new bonds at this 
time, it currently has some capacity to do so. However, that capacity can be maintained in 
future years only by adequate rate increases. 

for modeling purposes, we have combined these three requirements into a si ngle test for 125 
percent of annua l bond debt service. Since our modeled net revenues do not include SDC 
revenue, ou r test is slight ly more stringent than the requirements of the master declarat ion. 

Assumptions 

The finan cial analysis meas ures the interaction of mul tiple assumptions over time, and is 
therefore only as good as th ose assumptions. Table 8-5 shows the key assumptions used in 
the revenue requi rement analysis. 

Note th at estim ates of water demand used here fo r finan cial purposes a re lower than those 
used elsewhere in this report for engineering putvoses. Also note that, for fiscal year 2012-
13, revenue and expend iture projections have been updated to incorporate fiscal year 2011-
12 actual performance. As a result, these projections do not necessa rily agree with budgeted 
revenues and expenditures. 
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Table 8·51 Modeling Assumptions 
Variable Value In FY 2011-12 Average Annual Change 

Demand: 
Customers in EDUs 11,244 0.46% 
Water demand per customer -0.46% 
Total water demand 0.00% 

Operating revenues: 
Rate revenue $4,622,735 Determined by 

model 
Sherwood contract 520,000 Discontinued 
Other non-rate revenue 189,670 0.00% 

Operating expenditures: 
Personal services $1,777,1 32 3.52% 
M&S and operating transfers 2,138,718 3.69% 

.Capital outlay (operating) - 2.94% 
Capital project expenditures Per CIP plus annual escalation of2.94% 

Debt service $ 539,531 Per debt service 
schedule 

. . 
Sources: C1ty staff (FY 201 1-12 budget and customer stat•s t1cs, MSA (CIP), and FCS 

GROUP (other escalation rates) 

We fu rther assume that there will be neither any draws upon nor add itions to the rate 
stabilization reserve, which was $2.7 million at the end of fisca l year 2010-11. We 
recommend drawing upon this reserve only at the end of fiscal years when (and to the extent 
that) actual revenues fa ll short enough of forecasted revenues to threaten compliance with 
bond coverage. Over time, actual revenues wi ll naturally vary from projected revenues. The 
variations wil l be both positive and negative. They will usually be small, but they will 
sometimes be large. When actual revenues reflect a large, negative variation from projected 
revenues, some type of add itional revenue may be needed to ensure compl iance with bond 
coverage. Under the terms of the master declaration, the rate stabi lization reserve is the only 
type of reserve that can be counted as revenue in the year that it is used (as opposed to the 
year that it is reserved). Therefore, its use should be limited to cases in which bond coverage 
is threatened. 

Projections 

The following two (2) tables summarize the results of tbe ana lysis for a 10-year fore~ast 
period . Table 8-6 shows the minimum rate increases that are needed each year. Table 8-7 
shows a program of constant annual rate increases ( 4.25 percent per year starting in fiscal 
year 2013-14) that achieves the same results. 

Table 8-6 shows that annual rate increases start ing in fi scal year 2013-14 are required to 
ensure bond coverage. Starting in fiscal year 20 17-18, rate increases are driven by capital 
improvement needs as the capital improvement program moves into a second, more intensive 
phase of spending. 
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Some of these planned project costs are growth-related and wi ll be recovered in the system 
devel opment charge. Unfortunately, the projects are needed before the SDCs w ill generate 
enough cash flow to cover the costs. As SDCs are collected and spent over time, they w ill 
ultimately offset the ratepayer burden by being spent on other needed projects. In fact, 
reimbursement fee proceeds can be spent on any capital proj ects - not j ust those that are 
growth -related. We therefore recommend that the City maintai n separate accounts for the 
receipt and expendi ture of both improvement fees and reimbursement fees. In addition, the 
City's accounting for SDCs must compl y with ORS 223.3 11 . 

If g rowth docs not occur as projected, SDC receipts a lso fall short of projections. The C ity 
may choose to delay associated capital proj ect construction as a result. 

It is important to note that the City's proposed fiscal year 2012-13 budget includes budgeted 
water ra te revenues of$5,490,445 (wh ich do not include mi scellaneous fees and are therefore 
less th an tota l revenues). Th is is an increase of almost 19 percent over the estimated fiscal 
year 20 11 -12 rate revenues of $4,622,735 used in this financial analysis. Recent reven ue 
performance does not appear to support the budgeted water rate revenues for fi scal year 
20 12-13 . If the City generates and sustains rate reven ues at budgeted levels, then future 
increases will not be necessary for at least five (5) years. 

Recommendations 

We recom mend no rate increase for fiscal year 20 J 2-13. If, during that year, earned rate 
revenues equal or exceed budgeted rate revenues, then a rate increase can be avoided for 
fi scal yea r 2013-14. If, however, revenues for fiscal year 201 2-13 are nat as we project, we 
recom mend a rate increase of 4.25 percent in fisca l year 20 13-14 with a series of s imilar 
increases in subsequent years. 
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APPENDIX C 
COST ALLOCATION FOR FACILITIES AND PlPJNG IMPROVEMENTS 

Appendix C contains cost data for recommended improvements to reservoirs, pressure reducing 
valves, pump stations, and system piping. Improvement project cost estimates presented in this 
appendix are based upon recent experience with construction costs for similar work in the area and 
assume improvements will be accomplished by private contractors. Estimates include provisions 
for approximate construction costs pJus an aggregate 45 percent allowance for contingencies, 
engineering, adrn:inis.tration and other project-related costs. Since construction costs change 
periodically, an indexing method to adj ust present estimates in the future is useful. The 
Engineering News-Record (ENR) Construc tion Cost Index (CCI) is a commonly used index for th is 
purpose. For purposes of future cost estimate updating; the c urrent ENR CCI for Seattle, 
Washing ton is 9075 (M ay 20 12). 

Table C-1 
Reservoir Project Cost Estimate Summary 
Frobase (C-2) Storage Reservoir (1.0 MG) 

This proj ect has b een designed and is awaiting c onstruction p roj ect funding. The design engineer's 
construc tion cost estimate .is $1,148,950 as of Ja nuary 201 2. 

Item No. DescriptionEstimated Pro ject Cost1 

Design Engineer ' s Construction Cost Estimate $ 1,148,950. 

35% Contingency, Administration & Construction Engineering $402,000 

Total Estimated Project Cosl $ 1,550,950 

SAY $1.560.000 

1 The c,;t estimates presented are opinions of cost based on the assumptions s lated and developed from infom1ation avai lable at the time of the estimate. 
Final costs for all proje<:ts will depend on actual field conditions, on actual material and labor costs, fi nal project scope, project implementation nnd other 
variables. 
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Table C-2 
Reservoir Project Cost Estimate Summary 

New Service Level B (B-3) Storage Reservoir (2.2 MG) 

The reservoir project cost estimate is based on the fo11owing assumptions: 

• No rock excavation included. 
• No property acquisition costs included (current planned site is City-owned) 
• Construction by private contractors. 
• An Engineering News-Record (ENR) Construction Cost Index (CCI) of 9075 for Seattle, 

Washington (May 2012). 

Reservoir D-3 will be constructed first and will include most of the s ite improvements. 
Consequently, Reservoir B-4 will be a smaller project. 

Item No. Description Estimated Project Cost1 

1. Reservoir Structure (Welded Steel) $1,650,000 

2. Site Work $500,000 

3. Access/Parking $100,000 

4. Yard Piping $200,000 

5. Electlical & Instrumentation $50,000 

8. Landscaping/Fencing $50,000 

Total Estimated Construction Cost $2,550,000 

45% Contingency, Administration & Engineering $1,147,000 

Total Estimated Project Cost $3,697,000 

SAY $3,700.000 

1 The cost estimates presented are opinions of cost based on the assumptions staled nnd developed from infonnation available at the time of the estimate. 
Final costs for all projects wi ll depend on actual field condi1ions, on nctunl materinl and lnbor costs, final project scope, project implementation nnd other 
va1iables. 
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Table C-3 
Reservoir P1·oject Cost Estimate Summary 

New Service Level n (B-4) Storage Reservoir (2.2 MG) 

The reservoir project cost estimates is based on the following assumptions: 

• No rock excavation included. 
• No properly acquisition costs included (current planned site is City-owned) 
• Construction by private contractors. 
• An Engineering News-Record (ENR) Construction Cost Index (CCI) of 9075 for Seattle, 

Washington (May 20l2). 

Reservoir B-1 will be constructed first and will include most of the site improvements. 
Consequently, Reservoir B-4 will be a smaller project. 

Item No.. Description Estimated Project Cost1 

1. Reservo ir Structure (Welded Steel) $1,650,000 

2 . Site Work $ 100,000 

3. Yard Piping $25,000 

4. Electrical & Instrumentation $10,000 

Total Estimated Construction Cost $1,785,000 

45% Contingency, Administration & Engineering $803,000 

Total Estimated Project Cost $2,588,000 

SAY $2.600.000 

1 The cost estimates presented are opinions of cosc!Jased on che assum;>tions stated and developed from infom1ation available at the time of the estimate. 
Final costs for all projects will depend on aclllnllicld conditions, on actual material and labor costs, final ptoject scope, i1roject implementation and 01her 
vatiables. 
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Table C-4 
Pump Station Project Cost Estimate Summary 

New Pump Station (PS-1) 

The pump stati on project cost estimates is based on the following assumptions: 

• No rock excavation included. 
• No property acquisition costs included. 
• Construction by private contractors. 
• 3,600 gpm nominal pumping capacity ( - 100 HP) 
• An Engineering News-Record (ENR) Construction Cost Index (CCI) of9075 for Seattle, 

Washington (May 2012). 

Item No. Description Estimated Project Cost1 

1. Structure $ 100,000 

2. Site Work $75,000 

3. Yard Piping $50,000 

4. Pllmps and Mechanical $200,000 

5. Electdcal & Instrumentation $ 100,000 

6. Landscaping $25,000 

7. Standby Power Generator $ 100,000 

Total Estimated Construction Cost $650,000 

45% Contingency, Administration & Engineering $292.500 

Total Estimated Project Cost $942,500 

SAY $950.000 

1 The cost estimates presented are opinions of cost based on the nssumptions stated and developed fTOm infonnntion available nt the time of the estimate. 
Final com for all projects will depend on actual field conditions, on actual material and labor costs, final project scope, project implementation and other 
variables. 
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Table C-5 
Piping Unit Project Cost Summary 

Pipeline cost estimates are based on the following assumptions: 

• No rock excavation included. 
• No excessive dewatering included. 
• No property or easement acquisitions costs included. 
• No specialty constmction included. 
• A 45% contingency, ad ministration and engineeri ng allowance included. 
• Construction by private contractors. 

An Engineering News-Record (ENR) Construction Cost Index (CCI) of 9075 for Seattle, 
Washi ngton (May 2012). 

o 1\.n additional 60 percent allowance is included for construction with rock excavation the 
entire depth of trench. 

The following table su mmarizes the estimated project cost per linear foot by pipe size for water 
pipelines. 

Pipe Diameter 
Estimate«;; _Projett 

Cost pet· Linear Foot 

8-inch $ 145 

12-inch $215 

16-inch $290 

1 Titc cost estimates presemed are opinions of cost b.1sed on the assumptions stated nnd developed from intonuation nvailnble at the time of the estimate. 
Final costs for all projects will depend 011 actual field conditions, on nctunl material and laho•· costs, final project scope, project implementation and other 
variables. 
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