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NOTICE OF ADOPTED AMENDMENT

03/19/2012

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

FROM: Plan Amendment Program Specialist

SUBJECT: City of Milwaukie Plan Amendment
DLCD File Number 003-11

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: Monday, April 02, 2012

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: Ryan Marquardt, City of Milwaukie
Angela Lazarean, DLCD Urban Planner
Jennifer Donnelly, DLCD Regional Representative
Angela Lazarean, DLCD Urban Planner
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This Form 2 must be mailed to DLCD within 5-Workin Davs after the Final { i ,, LAND buiﬂbt ’Akj;:l;;
Ordinance is signed by the public Official Designated by the jurisdiction i ;aNﬂ DEVEL Ly ‘
and all other requirements of ORS 197.615 and OAR 660-018-000 RO ou e Qlkie ROy
Jurisdiction: City of Milwaukie Local file number: CPA-11-02
Date of Adoption: 3/6/2012 Date Mailed: 3/12/2012
Was a Notice of Proposed Amendment (Form 1) mailed to DLCD? Yes [[]No Date: 9/7/2011
[X] Comprehensive Plan Text Amendment [ ] Comprehensive Plan Map Amendment
[] Land Use Regulation Amendment [[] Zoning Map Amendment
[] New Land Use Regulation [] Other:

Summarize the adopted amendment. Do not use technical terms. 7Dr:- not write “"See Attached”.

Adoption of the 2010 Water Master Plan as a comprehensive plan ancillary document; minor text revisions to
existing comprehensive plan text dealing with provision of water

Does the Adoption differ from proposal? Yes, Please explain below:
Minor amendments were introduce into the master plan document in response to comments from DLCD.

Plan Map Changed from: to:

Zone Map Changed from: to:

Location: Acres Involved:
Specify Density: Previous: New:;

Applicable statewide planning guals'
LR Rl T o TR g N R I L

6
EDDDDDDDDDEDDEDDDDD
Was an Exception Adopted? [ ] YES [ NO
Did DLCD receive a Notice of Proposed Amendment...

35-days prior to first evidentiary hearing? Yes [ ]| No
If no, do the statewide planning goals apply? [1Yes []No
if no, did Emergency Circumstances require immediate adoption? [JYes [INo

DLCD file No. 003-11 (18960) [16968]




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

Clackamas River Water District; Oak Lodge Water District #4, Portland Water Bureau, Sunrise Water
Authority

Local Contact: Ryan Marquardt Phone: (503) 786-7658  Extension:
Address: 6101 SE Johnson Ck Bivd Fax Number: 503-774-8236
City: Milwaukie Zip: 97206~ E-mail Address:marquardtr@ci.milwaukie.or.us

ADOPTION SUBMITTAL REQUIREMENTS
This Form 2 must be received by DLCD no later than S working days after the ordinance has been signed by

the public official designated by the jurisdiction to sign the approved ordinance(s)

per ORS 197.615 and OAR Chapter 660, Division 18

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

2. When submitting the adopted amendment, please print a completed copy of Form 2 on light green

paper if available.

Send this Form 2 and one complete paper co
address below.

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

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

6. Inaddition to sending the Form 2 - Notice of Adoption to DLCD, please also remember to notify persons who
participated in the local hearing and requested notice of the final decision. (ORS 197.615 ).

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

s) of the adopted amendment to the

documents and m

8. Please 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 forms on 8} -1/2x11 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.

htip://www.oregon.gov/LCD/forms.shiml Updated December 30, 2011
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ORDINANCE NO. 20‘{ 5

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF MILWAUKIE, OREGON, TO
ADOPT FILE #CPA-11-02 WHICH WILL ADOPT THE 2010 WATER SYSTEM MASTER
PLAN AS AN ANCILLARY DOCUMENT TO THE MILWAUKIE COMPREHENSIVE PLAN,
AND AMEND PORTIONS OF THE MILWAUKIE COMPREHENSIVE PLAN RELATED TO

WATER IN CHAPTERS 5 AND 6.

WHEREAS, City Council passed Resolution #11-2010 to enter into a contract with West
Yostto complete the 2010 Water System Master Plan; and

WHEREAS, the Milwaukie Comprehensive Plan, Chapter 5, Public Facilities and
Services Elements, Objective #3, Policy 1 calls for the City to maintain a plan to identify needed
facilities to support the land uses as shown on the Comprehensive Plan land use map and
within the Urban Growth Management Boundary, and for such plan to be part of the
Comprehensive Plan; and

- WHEREAS, the Milwaukie Engineering Departiment has prepared the 2010 Water
System Master Plan with input from the City Council, Citizens Utility Advisory Board, and
Planning Commission; and

WHEREAS, the 2010 Water System Master Plan establishes projects for the water
system that are necessary for the ongoing provision of adequate water service to the city; and

WHEREAS, it is necessary to document future projects necessary for the ongoing
provision of adequate water service in order to determine the costs for maintaining the water

system; and

WHEREAS, the City has filed a legislative land use application, File #CPA-11-02, for
Comprehensive Plan Amendments, and processed that file as a Type V legislative application
per the Milwaukie Municipal Code; and

WHEREAS, the Planning Commission held a public hearing on December 13, 2011, and
recommended that the City Council approve the amendments proposed in File #CPA-11-02;

and

WHEREAS, the City Council held a public hearing on March 6, 2012, and fmds the
“amendments are in the public interest of the City of Milwaukie;

NOW, THEREFORE, THE CITY OF MILWAUKIE DOES ORDAIN AS FOLLOWS:

Section 1. Findings. Findings of fact in support of the proposed amendments are
attached as Exhibit A.

Section 2. 2010 Wastewater Master Plan, ancillary document to the Comprehensive
Plan. The 2010 Wastewater Master Plan in Exhibit B is adopted as an ancillary document to the

Comprehensive Plan.

Section 3. Comprehensive Plan Text Amendment. The Comprehensive Plan text is
amended as described in Exhibit C {(underline/strikeout version) and Exhibit D (clean version).

Ordinance No. 2245 - Page 1
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Read the first time on 3/6/12 and moved to second reading by 520 vote of the City
Council.

Read the second time and adapted by the City Council on 3/6//2

Signed by the Mayor on 3/5/12

Jorgfny uson, @B

ATTEST: APPROVED AS TO FORM:
Jordan Ramis PC

A 4
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Pat DuVal, City Recorder S _Grt§ Attorney

Documenl2 (Lest revised 08/18/07)

Ordinance No. 2045 - Page 2



ATTACHMENT 1
EXHIBIT A

Findings in Support of Approval
Land Use File CPA-11-02

The City of Milwaukie (“applicant”) has submitted an application for appraval ofa

" Comprehensive Plan amendment to adopt the 2010 Water System Master Plan (WSMP) as an
angillary document to the Milwaukie Comprehensive Plan. The applicant has-also requested
approval of amendments to existing text in the following sections of the Comprehenswe Plan:
Chapter 5, Transportation, Public Facilities, and Energy Conservation — Public Facilities and
Services Element; and Chapter 6, City Growth'and Governmental Relatlonshlps ~ Gity Growth

Element.

A Comprehensive Plan amendment is subject to Milwaukie Municipal Code (MMC) Subsection
18.902.3, Comprehensive Plan Text Amendments and-Subsection 19.902.4, Comprehensive
Plan Map Amendments. The WSMP is subject to a Type V- review per Subsection 19.1008,
Type V Review because it adopts new text,.amends ex:stmg text, and adopts maps that
describe broad areas of the city.

The procedures for Type V Review have been met as follows:

A. Subsection 19.1008.3.A.1 requires opportunity for public comment. Opportunity for
public.comment and review has been provided. The Citizen’s Utility Advisory Board has
held multiple meetings where the WSMP was discussed. The Planning Commission and
City Council have each had a worksession that discussed the WSMP. Public notice in
the form of email to the Neighborhood District Association, a press release, and
information on the City website have publicized the Planning Commission’s hearing on
the WSMP to encourage comment byany interested party.

B. Subsection 19.1 008.3.A._2 requires notice of public hearing ona Type V Review to be
posted on the City website and at City facilities that are open to the public. A notice of
the Planning Commission's December 13, 2011 hearing was posted as required on
November:10, 2011, A notice of the City Council’s March B, 2012 hearing was posted as
required of February 3, 2012.

C. Subsection 19.1008.3.A.2 requires notice be sent to individual property owners if the
proposal affects a discrete geographic area. The WSMP is a document that is applicable
fo the entire city, and specific property owner notice is not required.

D. Subsection 19.1008.3.B and C require notice of a Type V application be sent to Metro
and the Department of Land Conservation -and Development 45 days prior to the first
evidentiary hearing. This notice was sent to these-agencies on July 6, 2011, in excess of
the 45-day minimum requirement.

E. Subsection 19.1008.3.D requires notice to property owners if, in the Planning Director's
opinion, the application would affect the. permissible uses of land for those property
owners. The WSMP is a utlllty master plan and does not affect permissible Iand uses for
property-ewners. As such, this notice is not required.

F.  Subsection 19.1008.4 and 5 establish the review authority and process for review of a
Type V application. The Planning Commission held a duly advertised public hearing on
December 13, 2011, and passed a motion recommending that the City Council approve
the Comprehensive Plan amendment. The City Council held a duly advertised public
hearing on March 6, 2012, and approved the Comprehensive Plan amendments.

™



Exhibit A — Findings:

Page 2 0f 3

MMC Subsection 19.902.3.B establishes criteria for Comprehensive Plan amendmenits. Both:

the map and text:amendments are subject to the same criteria, The proposed Comprehensive
Plan-amendment is.consistent with this subsection as-follows:

A

Subsection 19:902.3.B.1: “The: proposed amendment is conSIStent with the goals and
policies of the Comprehenswe Plan, as proposed to be amended MMC 19.902 governs:
the procedures for processing amendments

The ‘Planning’ Commission finds that thé WSMP is consistent with the goals and policies
of the Comprehensive Plan as follows:

Chapter 5 — Trans; ortation / Public Facilities / Energy Consetvation: Public:Facilities and
Services Element '
Objective #1—Pricrity

To ensure that adequate levels.of public facilities and services are provided to existing Clty
residents and businesses as a first priority as urban development or.growth occurs.

Finding: The purpose of the WSMP is to allow the City to identify and budget for projects
that will help the City maintain adequate wastewalter service.

Objective #3 — Commiinity Development, Policy 1: The City will maintain a Public
Facilities Plan in conformance with other Plan elements and Statewide Planning Goals.
The Public Facllities Plan is part of the Comprehensnve Plan. The Publ;c Facilities Plan
will |dent|fy needed facilities to support the land uses as shown 'on the Comprehensive
Plan land use map and. withifi the Urban Growth Management Boundary.

Finding: The Gity does not have a consolidated Public Facilities Plan covering the City’s
entire mfrastructure The City-has adopted various individual master plans that, in-effect,
substittite for havmg a consolidated Public Facilities Plan. Adopting the WSMP and other
master plans as ancilfary documents to thie-Comprehensive Plari furthers the intent of
ofﬂc:ally adopting the various master plans into the overall Comprehensive Plan. The.
WSMP identifies projects that are needed for the City fo provide wastewater service
based on ctrrent and planned land uses within Milwaukie's-Urban Growth Mariagement
Area.

The WWMP does not impact the existing 1990 North Clackamas Urban Area Facilities
Plan. This plah deals with the larger coordination of water services amongst agencies
serving the North Clackamas Urban area; while the WSMP is focused on the operation
and mainteriance of Milwaukie’s ex:st/ng water infrastructure.

-Objective #3 — Community Development, Policy’ 2: Public facilities |mprovements should

be made as: properties develop These’ improvements shall be consistent with the land

* use map and Public Facilities Plan

Fmdmg The WSMP supports this policy by establlshlng a methodology for. establlshmg
wastewater systemn development charge fees. These fees are charged at the time that
development utilizes the wastewater system and the fee amount s proportional to the'
added impacts to the system.

Objective #4 — Water Service

Finding:This objective contains 6 policies related to water service. The WSMP is
consistent with these policies and does not necessitate changes to the existing policies.
A new policy is proposed that encourages programs and incentives to reduce water use:

Master Larid Use File CPA-11-02 i March 8, 2012




Exhibit A — Findings

Page 3 of 3
B.
C.
D.
E.
5.

Chapter 6 — City Growth and Governmental Relataonshlps City Growth Element

Objective #2 — Urban Services Area

Finding: The proposal is consistent with this section of the Comprehensive Plan in that it
identifies all waler service providers whose boundaries are within the Urban Growth
Management Area (UGMA). It also identifies the scope of work that would need to be
completed to make the City the water service provider to Dual Interest Areas A and B.
The proposal does not change existing intergovernmental policies or agreements about

these areas, but does provide information for the City’s planning If the decision is made

to make Milwaukie the water service provider in these areas.

MMC Subsection 19.902.3.B.2: "The proposed amendment is in the public interest with
regard to neighborhood or community conditions.”

Finding: The WSMP establishes projects that need to be completed to continue to
provide adequate water service. The proposed amendmenits to the text of the
Comprehensive Planwould not change existing policy regarding water service or

agreements with other agencies. The amendments further the public interest by enacting

a document that will be used to improve the water infrastructure in a timely and cost-
effective manner.

MMC Subsection 19,902.3.B.3: “The public need is best satisfied by this particular
proposed amendment.”

Finding: The change will benefit the health and safety of the community by helping the
City maintain a functioning water system. The WSMP does not commit the City to any
future agreements or actions that would be detrimental to the community welfare.

MMC Subsection 19.902.3.B.4: “The proposed amendment is consistent with the Metro
Urban Growth Management Functional Plan and relevant regional policies.”

Finding: The proposed amendments were sent to Metro for comment. Metro did not
identify any areas where the proposed amendments were inconsistent with the Metro
Urban Growth Management Functional Plan and relevant regional policies.

MMC Subsection 19.902.3.B.5: “The proposed amendment is consistent with relevant
State statutes and administrative rules, including the Statewide Planning Goals and
Transportation Planning Rule.”

Finding: The proposed amendments were sent to the Department of Land Conservation
and Development (DLCD) for comment. DLCD had comments about the plan that were
addressed by City staff in the proposal sent to the City Council. DLCD did not otherwise
any areas'where the proposed amendments were inconsistent with State statutes and
administrative rules. .

The WSMP has been presented in its draft form to the publlc and various City bodies and

departments. It was discussed by the Citizens Utility Advisory Board and this group has
endorsed the Wastewater Master Plan for adoption. It was presented to City Council and
Planning Commission at worksessions in 2009-2011. The WSMP has review and concurrence
from the Milwaukie Engineering Department, Public Works Department, Community
Development Department, Finance Department, and Planning Department.

Master Land Use File CPA-11-02 March 6, 2012



ATTACHMENT 1
~ Exhibit B

2010 Water Master Plan

~ (Available online; Engineering page on City webs,ite)

Revision of the City of Milwaukie 2010 Water System Master Plan

The following revision will be made to:the 2010 Water System Master Plan. The revisions will be
made upon adoption of the 2010 Water System Master Plan document as a Comprehensive
Plan ancillary document by City Council.

The revision is presented in underlined text and is additional text.
Page 9-1

Chapter 9
Recommended Capital Improvement Program

This chapter presents the recommendeéd CIP for the City’s existing and buildout water s'ysfem. Several
recommendations for improvements to the existing and buildout water system are described previously
in Chapters 7 and 8, respectively. This chapter provides descriptions of the recommended CIP program,
along with estimates of probable construction costs. The intended timeframe for the completion of the

projects in-the recommended CIP is 10 vears.

The intended funding mechanism for the recommended CIP is water utility fees and System
Development Charges (SDCs) collected as new development occurs. This is-a “pay-as-you-go” funding

approach. The City réviews capital improvement program funding through utility fee adjustments and
SDC charges on an annual basis as part of budgeting process. The specifictiming of the projects
identified in the recommended CIP. is dependent upon the specific rate structure for water utility feés

that is chosen by City Council.




CITY OF MILWAUKIE

2010 Water System
Master Plan

WEST ¥as7T

S

ARBSOCIATES




2010 Water System Master Plan

Prepared for

City of Milwaukie

November 2011

WEST YOST

ASSQOCIATES

382-03-10-01

Charles Duncan | Walt Meyer



Table of Contents

Executive Summary

ES A, INHOOUGHON ..o vommnmmmms somesmnsis s s sy e s [ s S e fasds sl ES-1
ES.2 Overview of the City's SEIVICE ATBE ... e e e ES-1
ES.2.1 City of Milwaukie ServiCe ArBa.........c.ocvi e ES-1
ES.2.2 HYdrology ant Water SOUTCES v s oo srmems s s S Sus ey i &0 ES-2
ES.2.3 Population Served... o wa mvmms avsiasms o s 5o iy 55 s fhamnmnss asns onsssas sannsse ES-2
ES.3 Overview of the ExXisting Water SYSIemM ... e e ES-2
ES. 3.1 WaET SUPBIY v s won s s rroeevenns v s o 46 (s i e s i [ s ES-2
ES. 3.2 Water System: FaCIlIEs. . comvammmmemmmnmsamms s mosmion s s im s Sams s ES-3
ES.3.3 PresSure: ZONBS ... e svies i v iessvsississ i a0 aianie. v s 505075 i adonaii nmesinnsarsans veses ES-3
ES.4 Existing and Future Water DemandsS........oooiiiiiiiiiiiin i e ES-3
ESA.A EXisting Water DEMTANUS s s us s ross s s Sy [ S 10 whs ES-3
ES:4.2 Projected Water DEMENAS umers e s vomn v sy s yw v Syavm 56 iasimi i o ES-4
ES.5 Hydraulic model development ... ES-6
ES: 8 EXISting Water SyStemMizmsss mvsmmn v sxvvssvorsmmssss svemvs: soavsvsin s i S s o e ES-6
ES.6.1 Existing Water System Evaluation and Recommended Improvements...............ooeeee ES-6
ES.6.1.1 Water Storage Capacity ... v ES-6
ES.6.1.2 PUMPING CAPACIEY......oviiieeiii i s et e ES-6
ES.6.1.3 Water Distribution System ..o ES-6
ES.7 Future YWater SYSTERT EValUS O i crmm.musi o atomsns cumewing oo fod Hiesessss (s psmsms s ES-8
ES.7.1 Buildout Water Systern Evaluation and Recommended Improvements ........................ ES-8
ES.7.1.1 Water Storage Capacily ... e e ES-8
ES.7.1.2 PUMPING Capasify. oottt et e ES-8
ES.7.1.3 Water Distribution Systemi ... ES-8

ES.7.2 Buildout + Dual Interest Areas Water System Evaluation and Recommended
agl oY dol =T r =T o T T PO SRS P TR PP PP PSPUPTOTPURTTPR ES-8
ES.7.2.1 Water Storage Capacily ..o e ES-8
ES.7.2.2 PUMPING Capacily.....ooo oot ES-8
ES.7.2.3 Water Distribution SYStemi. ... s e e ES-9
ES.7.3 UGMA Water System Evaluation ...........ocooiiiiiiiii v e ES-9
ES.7.3.1 Water Storage CapACITY «ommmermmommmms v s o s 1506 000 5o 058 0508 (v e ES-9
ES.7.3.2 PUmping ‘CaREGI . mumn soveom somesmmnmenss i 1 S S s s ES-9
ES.7.4 Recommended Capital Improvement Programi. ..o ES-10
ES.7.4.1 Existing System IMprovemMents ... e e ES-10
ES.7.4.1.1 Water Storage Improvements ..o e ES-10
ES.7.4.1.2 Water Pumping IMprovements ... e ES-11
ES.7.4.1.3 Water System Facility Maintenance...............coooic i e ES-11
ES.7.5 Future System IMprovements ..o e s ES-11
ES.7.5.1 Water Storage IMPBrovVEmMENES . qux s s orismssi s s i s s T ES-11
ES.7.6 Recommended Cost and Timing of Capital Improvements ..., ES-11

Chapter 1. Introduction

1.1 2010 Water System Master PIan PUMDOSE e e e 1-1
1:2 AUNOTIZEON s somsmons sxs smoms sommsmesmommsmines i Groyo = ymyis v S EHETS (EAEEFE FEAF S RSTREES S IRAA TR 558 LR 1-1
1.3 RepOrt OrganiZation ... e e e e 1-1
1.4 ACronyms NG ADDTEVIATIONS «uuwuuvsvsuwnin o s s ssss sy i e e e £ s i i o 1-2
1.5 ACKNOWI BUGMBIES <ot e e e e 1-5
WEST YOST ASSQCIATES i : City of Milwavkie
November 2011 2010Water System Master Plan

OAAIBTN0D-10-01 \wpliwmpl1 1 1710_TOC



Table of Contents

Chapter 2. Service Area Characteristics

2.1 S BIVIC R AT o . ittt oot e e e e oot ety e ety e eee s 2-1
2,11 EXISHNG 'SETVICE AT A uruvmavmsrem smmwemsirnsss s R i SRS s SR TS & 2-1
20 L AN LS00 55t 5000005005 N0 5 0 TR 7m0 S 0 B 008 0 B e 55 2-2
2.1.3 Urban Growth Management AT aS . ...ciirrr i err e s crvrte s e e s eas b bese e 2-2
2.7.4 DUl INtBTEST ANBAS oot e e e 2-4
2.1.5 Hydrology and Water SOUICES oo it e e e st e s e e e err s ren e e remeaas 2-5
V2 B I o ToTo o | - o o P P D OO 2-5

2.2 POPUIALION SEIVED o.rtiiiiiiiiii e et as o et s e re s ae st reaa e e s ah e ae s e e abas 4o e s ettt e et b e ba e et aiba 2-5

Chapter 3. Existing Water System

3.1 SErvICE COMNETHIONS .. i e e bt e s et e 3-1
B2 W AET SO 5tenes 575 S0 S 055.05.5 S0 5V RIS EIES o T, 5 e VTR FT ¥ e B Mo s 3-3
.3 Water System Facilities ..o e e s 3-5
0 Ty B Y| I = Vol 1= S OO RPR 3-5
B T I N O 2 i e e e et 3-5

F:30:2 Well NO: 3 covevenvs o s o s s o sausmass S0 S 15 1svh s 200 5 3-7

B B BRI ND. . e e 1 e s a et A et e 3-7

B A Rl NO. O e e e e e 3-7

B B B W NO. B e e e et e 3-7

B B T B MWl N, 7 o e e e e et e e s 3-7

B 31 T WEI N, B i i e et a e et e 3-7

3.3.2 Water Treatment Facililies ... e s st ae s 3-8
3.3:3 WAter RESEIVOITE s s somsiasma i 10 o soims i 5 s svem St 5 i 3-8
3.3.3.1 Elevated ResarvOir ot ittt et bbb et 3-10

33,3, 2 CONCTElE RES BV O o . ottt ettt et b caa st et an b b emaes e enes e 3-10

3.3.3.3 5 anley RESEIVOIr ... 3-11

3.3.4 Pumping SEatiONS oo i e 3-11

3 3 A B Trans e PUM DS e e oo ettt 3-11

3 3.4, 2 W2 Tran S ol Pl DS o i e e er a1t e et se et e s bbbt e e b 3-13

3.3.4.3 Lava Drive Booster PUmp SEation ..o e i e 3-13

3.3.4.4 37 Pressure Zone Booster PUmp Station ..o s 3-13

23,5 DistriBUtion SYSTEIM v e arommy s Semsan S e samrEns & A AT R 3-13
3.3.6 Pressure Zones............ceeeeeeen. S A TR RS TV TR 8 T 5 F5TRETS B0ATET B8 sommns 3-14
3.3.7 Telemetry/SCADA SYSIBIM ... b et e et e e eees 3-14

Chapter 4. Water Demand

4.1 Historical Water Production and ConSuUmMPBHION ... v iasesias e s eiae e 4-1
4.1.1 Historical Water ProduChion .........oooi oot 4-1

4.1.2 Historical Water Consumplion .. e 4-2

4.1.3 Historical Unaccounted-for Water...........ccoo e e e 4-2

4.1.4 Historical Per Capita Water Demand . ... e s s 4-2

4.2 Adopted Peaking Factors ..o e 4-4

4.3 Projected Water DEMEaNTS ..o e et e bbb e 4-5
4.3.1 Unit Demand Factors Adopted for this Water System Master Plan..................oooee s 4B

4.3.2 Future Development & AnneXation ... e e e 4-8

4.3.3 Projected Water Demands ... e e e e 4-9

WEST YOST ASSOCUIATES if City of Milwoukie
November 2011 ‘ 2010Water System Master Plan

a\eY382403-10-01 \wp\wmph,111710_TOC



Table of Contents

Chapter 5. Water Disfribution System Service Standards

5.1 Gereral Water Systam Relabilithe o wwwmm: wommmmmmen oo moomm mrmm s s (s 5-1
A =T o To L T o Yo TU =T g aT=T o] - TSP PP TUPTP TP 5-1
5.3 Water System Conditions During High Demand ............ e oo e e 5-2
B 3. WV BT SUDDIY . et e e 5-2
5.3.2 System Pressure ReqUIrEMENES ... e e 5-2

5.4 Pumping Facility Cap @ity e o st s roiuim s1880 o8558 55535558 » 55888308 57048540 0 KEH 0 20 e e 5-4
5.5 Critical PUMPING FACIlItIBS ..o et 5-4
5.6 Water Storage Capacily ..o 5-4
5.6.1 OperationNal SEOTAGE .. oiiviii ittt e ettt e e a1 5-5
5.6.2 EqQUalization STOTAGE ... 5-5

B 8.3 FITB SHOTAOE oeii e e ot e e 5-5
R gL o[-t Lo T (o] = o = PSPPSR PSPRPP 5-5
5.6.5 Total Water STOratiB e mosnmms momms mmmpsrrss e s e SR S msame S Srras 5-6

o N e T T 0] — 5-7

5.7 Water Transmission and Distribution SyStem ... 5-7
5.7.7 Pipeling NetWOTKS ... e e e 5-7
5.7.1.1 Average Day Demand ... e 5-8

5.7.1.2 Maximum Day Demand plus Fire FIOW ..o e 5-8

5:7:1:3 Pedk HOUF DEMBNG s o s o covvmsmrsssnarse: i smmims (i s missines s 1 i i i & 5-8

5. T2 VNS covvvrvm ivammosvess s m s sEisais v used ashe vasinsnsndion nmssanmn s s st nndiannsbastnsns s sossssasmns somss 5-8
B.7.3 Hydrants:. comsss 6 s oommmm o i v mmnns s s s s assnss nas s s st 88 s 10008008 1880 S LA SRR 108 S e 5-9

5.8 Water System Standards SUMIMIAIY .......cociiiiiiiii e 5-10

Chapter 6. Hydraulic Model Development

5.1 Development of the HYdraulic MO v e s v s iy vwmmesss s oyssss sosvaiies s 6-1
6.1.1 Description of the Model and Element Definitions.........ccoo oo, 6-2
6.1.2 Pipelines, Nodes, and Junctions Imported into InfoWater..........ocooiic e, 6-3
6.1.3 Roughness Factors Assigned in INfOWater ... s 6-3
6.1.4 Elevations Allocated in HaOMAP ... e 6-3
6.1.5 Accounts Spatially Located in GIS ... 6-3

B.1.5.1 Meterad ACCOUMES ... e 6-5
6.1.6 Water Demands Allocated in HaOMAP ... b s 6-6
6.1.7 Station Elements Incorporated into InfoWater...........ccoco e 6-7
6.1.8 Naming Scheme Applied in InfolWater...........cocoiii e 6-7

6.2 Diurnal Curve DeveIOPIMENT ..ot e e e e r et er e e 6-7
B.2.1 PressuUre ZOMe F o naaaaa s 6-9
6:2:2 PIESSUNEZOME 2y onmepummmms s aesms (i e S T s s s 1 i 6-9
B:2:3: PTESSUTE-LONE 3 svvmenn rmsvrmmeins: ooy 1o s s (o s e 6-10
6,24 Pressure ZONE: D cu .o s s i 19 50 sy (Umaaaiins (s av v s S rsiaa s, 6-10

6.3 Hydraulic Model Calibration................ooii e e e 6-10
6.3.1 Development of Hydrant (C-Factor) Tests ... ccv e 6-10
632 Hydrant (C=factor) Test RESUNE v sovmrms s s yvasss 5 v 15 S5sees 07 o, 6-12

6.3.2.1 Hydrant Test 9; 8-inch DI Pipeline Constructed in 1985 ..., 6-12
6.3.3 Development of the Verificalion Process ... 6-13
B.3.4 Verification ResUlls ..o e 6-13

WEST YOST ASSQCIATES ifi City of Milwaukie
November 2011 2010Water System Master Plan

\\IB2N\02-10-071 \wpwmpi 1 11710_TOC



Table of Contents

B.3.4.1 PreBoume ZOME T .ueoioiiosinmemssnine s ssissseesbessii s s mee i isdsasonsassssasiesessss =19
B. 342 Praeung ZOUEE & . .o anioiansisis s b e e B T 6-14
6.3.4.3 Pressure Zone 3 ... o Ty Lt hovs] 1 =3
6.3.4.4 Pressure Zone 4 ., e O T L T P T OV E e O, 2]
6.3.5 Hydraulic Mode Caubratinn Frndings and Cundusluns..,..._-.,..,-,.,,.,.,,,,,...,....P ......... P 6-15

Chapter 7. Evaluation of Existing Water Syslem
7.1 Existing Water Demands ..............cccoeivivininns e L PP TR PR 1T TR I L S et ST 7-1

T2 Waler Sordgu CaDBOIY ooy st it iyt s i s st i b st e B e T
T.2.1 Evaluation ... iieeiineniiins AT RS AR R AR R AL B P A SV A T ST A SR o 7-1
7.2.2 Results............., ARG Gt s A S A AR R A B T T e 7-2

T2 PUPING BB BN o < i s o S B o N T rr s b S A IR Fasr bt I TR o S At s B e 74
7.3.1 Ground Waler Pumping Capacity ...t sirsssssess st sassssonessdeegsdenssarae Fodh
T3 .1 EvalUaiion . i nmss mtaa e s N S S P s R SR AR v 2 7-4

T TR . i o 05 R 0 b i P S R TS S R s T T TRy Bt 7-4

7.3.2 Distribution Pumping Gapaclh.r ............... D e P P R T e o T 7-5
TR L BT i, 0% restmas s st s e i iy B i b .. 7-5

TR R D BREBUIN.. .ot it diining o sl iy dndigton ook n ek dm b s o bt 7-5

.33 Crilical Pumping FAGHINES. .......cvuumsummimninmmmde s s dosis s sad sonssires oot sy T o0

7.4 Water DIStributlon SySEBIMI .. . iiiiaimicinm sisesiaibis ekt isslasbelasbshsbtasinsmtssss ensms i nss b ms i snassatsndatar 7-8
7.4.1 Methodolagy......... . prrieyes T b RS PR W O TR B PR Pk T R A 7-8
14,2 EVAIIBHON B REBUIER . o coddisniminmiindsdsmbamson e s s s shnsiurde e e 7-9

A A IR O T Tk il ol e kot e 79
7.4.2.1.1 Peak Hour ... il L T T e e v e
7.4.2.1.2 Maximum Day plus FJre F!uw Darnand ................ VRPN RPN BN NN e TN 7-10

FA.2.2 Pressure ZONE 2 .. B S A A A T T A A O 1L 7-11
7.4.2.2.1 Peak Hour ... Y T L L
7.4.2.2.2 Maximum Day plua Fn‘e Fluw Demand T e T e o RO, P W B L, |

7.4.2.3 Pressure Zone 3 .. T-12
T A P B ORI s s s T T et b A R S e A et ST B o i 7-12
7.4.2.3.2 Maximum Day plus Fire FIDW [ 1T PR E PR I XS ST SRR 7-12

7.4.2.4 Pressure Zone 4 ., ERELI SRTPRCR. . T Y AR PUTY TSR C TRl e e Y |
7.4.2.4.1 Peak Hour ... b PETTE e AEITPRTTTr . -
7.4,2.4.2 Maximum Day plus Frra Fbuw Damand ...... FFCTRITTE AFty oot D VR SRR 7-13

7.5 Summary of Recommended Improvemeants for Existing Potable Water System.......occeiieeies 7-14
T N B LT B0 ¢ 11 A i B A0 N T e A 1 N S A ATl TR 7-14
Bl TP SR ... e sinmimms s i mini s i a3 s gy pamsmtaviss 1 7] 26
7.5.3 Plpelings................ epkapiies el g A s e s s a8 o el ol T7-14

Chapter 8. Evaluation of Future Water System

B Pt Y e I o e s s g e A S R S A 8 e et s T
8.1.1 City of Milwaukie Buildout. ............... P— . S SRR SRR OO VNP D ORI PR ) e B3, 8-1
B PR AR .. . s mimnmsms i anmisins s e S e e e e sl

8.2 Waler Storage Capacily ... .o e et e oo iy Bl
B2 EVBIUBEIONT vuviisiismsreninss vttt s s B i s i e s s P e vty s T
B2 2 FOBBANE J cois sins s s e s N R NS ~B-4

B. 2 2 2 Buﬂﬂm.ll +: Duai lmare&l Amas B~E
B.2.2.3 Urban Growth Management .ﬁ.rﬂa B A g AR haD S AR e e D

WESTYT YOST ASSOCIATES w City of Milwoukie
Hovember 2011 201 0Water System Moster Plan

IO R ey 07 1T LD _TOC



Table of Contents

8.3 PUMPING CAPACILY ... oeoeeei ittt ettt e e ettt te ettt aeee et an e e e eee e 8-8
8.3.1 Groundwater PUumping Capacity .......c.coooi oottt ..8-8
B.3.1.1 EValU@tION ..ot e e e 8-8

B3 1.2 RESUIS ... e e et et e s 8-8

8.3.2 Distribution PUmping Capacity .....cccoo i 8-9
iy B = | 8-9

8:3:2:2 RESUB s somnnm svommmmommmsmssoms s s R PR A R S T R 8-10

8.3.3 Critical PUumping Facilities ... .. oo e e e 8-13

8.4 Water DistribUtion Sy em . o 8-13
o iy =T 4o o [T ) —— 8-13
8.4.2 EValuation and RESUNS seoseum mvommm commen o missvsiomays (mism s s o i (o 8-14
8.4.2.1 Pressure Zone 1. Buildout System plus Dual Interest Areas AandB .................... 8-14
84,211 PRAK HOUR (e s 8-15

8.4.2.1.2 Maximum Day plus Fire Flow Demand.........cccoccooo i e ciiaeens 8-15

8.4.2.2 Pressure Zone 2: Buildout SyStem ... 8-15

B.4.2. 2.1 Peak HOUF (oo e e e 8-15

8.4.2.2.2 Maximum Day plus Fire Flow Demand............cccc o 8-15

8.4.2.3 Pressure Zone 2: Buildout plus Dual Interest Areas A and B System ..........ccoeene 8-16
8:4.2.3.1 PEak HOUT wesrsvmmremmns sromyensms sy s S sy sy me 8-16

8.4.2.3.2 Maximum Day plus Fire Flow Demand..........ccccovviiiiiiin et 8-16

8.4.2.4 Pressure Zone 3: Buildout System plus Dual Interest Areas Aand B .................... 8-17
B.4.2.4.1 PEAK HOUT oot b bt b e s e 8-17

8.4.2.5 Pressure Zone 4: Buildout System plus Dual Interest Areas Aand B .................... 8-18
B.4.2.5.71 PeaK HOUT ..o ettt et e e ae et ae e e en rrea e 8-18

8.4.2.5.2 Maximum Day plus Fire Flow Demand................... . 8-18

8.5 Summary of Recommended Improvements for Existing Potable Water System........................ 8-18
L IR Tt I o 7= [T o 1= TN 8-18

Chapter 9. Recommended Capital Improvement Program

9.1 Existing Water System IMprovements (... 9-1
9.1.1 Waler System Investigations and StUdies .......cccciic i 9-1

9.1.2 Water Slorage ImprovemMENtS ... e e 9-2

9.1.3 Water Pumping [MpProvements ..o e ee e taea e e e e 9-2

9.1.4 Water Pipeling IMproVEMENIS .. ... oottt et ettt s e s bbb st s e e s st e testaae et 9-2

9.1.5 Water System Facility Maintenance ... e e 9-3

9.2 Buildout Water System Improvements............ OO 9-3
9.2.1 Water Storage ImproVemMENTS . .t et e ettt e s 9-4

9,2.2 Water PUMPING IMPrOVEMIENIS coueomemmemmmere: comnesmmsrms s s o5 w00 55 0 S o 9-4

9.2.3 Water Pipeling IMProVEMIENES ...t s st e s s ss e e s s rbae e ste 9-4

9.2.4 Waler Storage IMprovemMENES ... e e 9-5

9.3 RecommeNnded CIP COSES ..uiii ittt et 9-5

9.4 Recommended CIP by Projact Ty DS .t e e e s st e ae e eeaneas 9-8
9.5 Capital Improvement Program Implementation ... 9-8

9.3 RecOMMENAET CIP COBE5 .ttt e ot s s e e b rbe e s erasr e eases 9-3

9.4 Regommended GIP by ProjEct TYDES wumoommarmms m o s fis s Sy sms sinauEies s 9-7

9.5 Capital Improvement Program Implementation ... e 9-7
WEST YOST ASSOCIATES v City of Milwaukie
November 2011 2010Water System Master Plan

oA\ 382,03 10-01 \wplwmp 111710_TOC



Table of Contents

List of Appendices

Appendix A Hydraulic Model Calibration — Hydrant Tests
Appendix B:  HPR Locations and Verification Resulis
Appendix C:  Cost Estimating Assumptians

List of Tables
Tahle ES-1. Adoptad Paaking Factors .o it i et oo it it i et e ES-4
Table ES-2. Water Demand Projeclions, mat ... T veriinane erey
Table ES-3. Recommended Pipeline CIP Tor EXIsling SYSLEm ..o sreesseen ES-10
Table ES-4. Recommended Pipelines CIP for Bulldout System ............... R B andhuraal ES-11
Table ES-5. Eslimated Cosl of Recommended CIP by Project TYPE oo, ES-12

Table 2-1, Vacant Parcals Wlhin Gty LIMILE .., ivsniesireirimrsssiratsisssimies imers bl s gers e 65vs v asers sanss ;o2
Table 2-2 Urban Growln Managemeanl Area Vacan! Land ... i, 209

Table 2-3 Dual Interest Area Vacanl Land ...t bl AN 2-4
Table 2-4. City of Milwaukie Hislorncal Population ........... R e R R e e TR 2-6
Table 3-1, Existing Number of Service Connaclions by Revenue Class ..., 31
Table 3-2, Cily of Milwaukie Waler Rights ..., ....ocoiiieens B ERIRTTTE U Pop Y % e 3-4

Table 3-3. City of Milwaukie Well Faclities ....cuuwwimerimsssiomieaimesmei iasssscanssrsns s sosesesinns oo 3-8
Table 3-4, City of Milwaukie Storage FaCIIES. ..o ieirieririnsiisriaresiintbiamsissesiesisiiesissssees tesessasse s S0
Table 3-5. Gity of Milwaukia PUmpling SEUOMS ..o ssmssions sisss pisssssans srantsasssass eianiss = 1
Table 3—5: City of Milwaukie Pipeling Dimeters .. ..o 0= 18

Table 3-7. Pressure Reducing Stations....... TR TR P T SRR e e Ty 3-15
Table 4-1, Hislorical Water Consumption by Revenus CIass ... PEAERSE——— 4-3
Table 4-2. Historical Per Capita Demand................. LIRSSETE ST T LTS Eys SLPE T N e ehs AR A o 4-4

Table 4-3. Historical Maximum Day Peaking Factors ... i e 48
Table 4-4. Adopted Peaking Faclors ... s essssssisesss 970
Table- -5, Land L sBin BaIeE, o ke s i sk passs psdispgrasudars duppiebndaia i tindsissnmmy smopra dupmsapodse 7,
Table 4-6. Summary of Recommeanded Unit Water Demand Factors.........cooooiicinisiniee. 3-8
Table 4-T7 Projected Water Demands.......cccovieveeennes TR e T T e Y e i=10
Table 4-8. Summary of Fulure Average Waler Demand By Aréa ..o 4=11
Table 4-9. Water Damand Proj@tlions c.. e rosseserisisiesismssismessmsesssssse s ssssssss s s venrs 4= 12
Table 5-1. Recommended Firg Flow REqUIrEMEnlS. .. ..o s srasnssiaes oot oo s oot raes 33

Table 5-2, Maximum Valve Spacing Slandards .......... e T R i rET e |
Table 5-3. Number and Distribution of Fire Hydranls. ..o et VRN T 58
Table 5-4. City of Milwaukie Planning and Deslgn Crteria ... AT imd e b b R b L S rr e =11
Table 6-1. C-Factors Assigned in the Model ..o rrreRE Ny S s ey 6-4
WEST ¥YOD5T ASSOCIATES vi City of Milwoukie
Movember 2011 201 0Water Systern Master Plan

el 3BT 03 100 | ey 1) |7 90 T



Table of Contents

Table 6-2. Spatially Located Results for City of Milwaukie ... 6-5
Table 6:-3. Revenue Class ASSIONIMEN commmmmrmmmmmmems: s s sy @ 5o BH s 6-7
Table 6-4. Naming Scheme for Network EIRMENTS .......c....cvvevcsieions s esssses s sssesesssses st s 6-8
Table 6-5. City of Milwaukie Hydrant Test Locations and Status....................... 6-11
Table 7-1. Existing Demands for the City ... e e e e 7-1
Table 7-2. Summary of Existing Storage Requirements ... 7-3
Table 7-3. Evaluation of Total Firm Pumping Capacity and Maximum Day Demand........................ 7-4
Table 7-4. Summary of Existing Pumping Facilities ....cccc oo e 7-5
Table 7-5. Summary of Pumping Capacity REGUITEIEINS commescrmms smmmisermm: e S 7-7
Table 7-6. City Fire Flow Demand ReGUIFEMENTS . ... e e e 7-9
Table 8-1. Additional Buildout Demand for the City of Milwaukie .................cociiiiii 8-1
Table 8-2. Additional Buildout Demand by Pressure Zone ... 8-2
Table 8-3. Future Demand for Dual Interest Areas Aand B ..., 8-3
Table 8-4. Future Demand for the Gty ..o e 8-3
Table 8-5. Summary of Storage Requirements: Buildout...........ocovi e 8-5
Table 8-6. Summary of Storage Requirements: Buildout + Dual Interest Areas Aand B................. 8-7
Table 8-7. Summary of Existing Pumping Facilities. ... 8-9
Table 8-8. Evaluation of Total Firm Pumping Capacity and Maximum Day Demand............c............ 8-9
Table 8-9. Summary of Pumping Capacity Requirements: Buildout................cocoiiiiiiie 8-11
Table 8-10. Summary of Pumping Capacity Reguirements: Buildout + Dual Interest
Areas A And B o e e 8-12
Table 8-11. City Fire Flow Demand RequUIreMeEnts ...t e e 8-14
Table 8-11. Cily Fire Flow Demand ReqUIFreMents ... .o e e 8-14
Table 9-1. Recommended Pipeline CIP for Existing System to Meet Maximum Day plus
Fire Flow Demand Condifions ..., 9-1
Table 9-1. Recommended Pipeline CIP for Existing System ..o e 9-3
Table 9-2. Recommended Pipelines CIP for Buildout System ... 9-4
Table 8-3. Summary of Probable Censtruction Costs for Existing System CIP ... 9-6
Table 9-4. Summary of Probable Construction Costs for Buildout System CIP ..., .97
Table 9-5. Estimated Cost of Recommended CIP by Project TYPe .o 9-8
WEST YOST ASS5OCIATES vii City of Milwaukie
November 2011 2010Water System Master Plan

oM\ 3B2VO3-10-01 \wpi\wmpi 1117 10_TOC



Table of Contents

List of Figures

Figure ES-1. 2010 Service Area and Neighboring Water Suppliers ..o, ES-13
Figure ES-2. 2010 Water Sy olem . e bttt e e e e e e ES-14
Figure E5=3. EXisting System: IMpProvemMENTS .. wwve: swmmmsmssmm s s aomesmmsimss o oo ES-15
Figure ES-4. Buildout System I[mMprovements .o e ES-186
Figure 2-1. 2010 Service Area and Neighboring Water SUppliers ... 2-7
Figure 2-2. 2010 General Plan Land USe ... ..ot 2-8
Figure 2-3. 2010 Urban Growth and Dual [Nterest Area.......cc i 2-9
Figure 3-1. 2010 Water ] L] 3-2
Figure 3-2. CRW Intertie PUmping Station ..ot e s ae s e ae e e e nrens 3-3
Figure 3-3. Well No. 2, Typical Well Discharge Configuration ........cccoccoiiiiiiiiii e 3-5
LT [ I B e T o =T D PP T TP OR PR 3-8
Figure 3-5, Typical VOC Treatment System SchematiC........cocooi e 39
Figure 3-6. Elevatea T =Y o | T — 3-10
Figure 3-7. ConCrate RESEIVOIM ..o i et et e er e saeea e 3-10
Figure 3-8. Stanley Reservoir.........c.oeevnn. SRR GRS (SRS T [V YA R NP RO 2R 3-11
Figure 3-9. Lava Drive PUmp SatiOn ..o e 313
Figure 3-10. HGL Schematic............. e et 3-16
Figure 4-1. Comparison of Annual Water Production and Population ..., 4-13
Figure 4-2. Comparison of Water Production and Average Dry Season Annual Rainfall................ 4-14
Figure 4-3. Comparison of Historical Per Capita Demand and Population...........ccooc i 4-15
Figure 4-4. lllustration of Unit Demand Factor Methodology...................... e i it o e i i i e 4-7
Figlire 4=5; FUIUre GroWTh cuus o s sommvmmmermssins s srmssissns s s sy s s sy (s 4-16
Figure 8-1. lllustration of Methodology for Spatially Locating Metered Accounts ..........cccceeeevoeen... -8
Figure 6-2. Spatially Located Demands: ... s an s s s s s 6-16
Figure 6-3. City of Milwaukie Zone 1 Diurnal Pattern July 10 t0 11, 2010 ..., 6-17
Figure 6-4, City of Milwaukle Zone 2 Diurnal Pattern July 10to 11, 2010 ... 6-18
Figure 6-5. City of Milwaukie Zone 3 Diurnal Pattern July 1010 11, 2010 ..o 6-19
Figure 6-6. City of Milwaukie Zone 4 Diurnal Pattern July 10to 11, 2010 ..o 6-20
Figure B-7. Hydrant Test LOCAtiONS «u comse e sommvsmmm s e s s 56 500 e i s 6-21
Figure 6-8. HPR Locations ... e e e e e 6-22
Figure 6-9. Verification for Zone 1....... JUTTPR et ne e e ens 6-23
Figure 6-10. Verification fOr ZONE T ...t e e e 6-24
Figure 6-11. Verification fOr ZOME 2 ... et a e sern e e 6-25
Figure 6-12. VErification fOr ZONE 2 .........cioviiee it ie e ettt ettt e 6-26
Figure 6-13. Verification for Zone 3.........ccoccccv e e Ao e R r et e a e et e e e et e e e an e 6-27
Figure 6-14. Verification for ZONe 3. ... s 6-28
WEST YOS5T ASSOCIATES vili City of Milwoukie
November 2011 201 0Water System Master Plan

S\A3B2\03-10-01 \wp \wmp, 1 11710_TOC



Table of Contents Rt
Figure 6-15. Verification for Zone 4 ... e 6-29
Figure 7-1. 2010 Water Syslem. . ... e e 7-16
Figure 7-2. 2010 General Plan Land USE ... e e e 717
Figure 7-3. 2010 Waler System Fire FIow Demands .........coooo oo 7-18
Figure 7-4. Pressure Zone 1 Peak HOUF ANaIYSIS .o e 7-19
Figure 7-5. Pressure Zone 1 Peak Hour Analysis for Rezone of Zone 1 at River Road and

S PaITOW S BB . o e e 7-20

Figure 7-6. Pressure Zone 1 Max Day Plus Fire FIOw ... 7-21
Figure 7-7. Pressure Zane 1 Available Fire FIOW ..o e 7-22
Figure 7-8. Existing Water System Recommended Renewal and Replacement Program............... 7-23
Figure 7-9. Pressure Zone 1 Max Day Plus Fire FIOW .....cc..o oo 7-24
Figure 7-10. Pressure Zone 1 Available Fire Flow ... 7-25
Figure 7-11. Pressure Zone 1 Fire Flow Recommendation #1 ... 7-26
Figure 7-12. Pressure Zone 2 Peak Hour AnalySiS.....ooiceiiiorien e e 7-27
Figure 7-13. Pressure Zone 2 Max Day Plus Fire Flow ..., 7-28
Figure 7-14. Pressure Zone 2 Available Fire Flow ..., 7-29
Figure 7-15. Pressure Zone 2 Max Day Plus Fire FIOW ... e 7-30
Figure 7-16. Pressure Zone 2 Available Fire FIOW ... e, 7-31
Figure 7-17. Pressure Zone 2 Fire Flow Recommendation ... e 7-32
Figure 7-18. Pressure Zone 3 Peak Hour ANalYSiS ..o criii e srsss e s e 7-33
Figure 7-19. Pressure Zone 3 Max Day Plus Fire FIOW ... e 7-34
Figure 7-20. Pressure Zone 3 Available Fire Flow ... 7-35
Figure 7-21. Pressure Zone 3 Available Fire Flow with New Pumps ... 7-36
Figure 7-22. Pressure Zone3 Available Fire Flow with New Pumps and Pipeline Upgrades ........... 7-37
Figure 7-23. Pressure Zone 4 Peak Hour AnalySis .......cooiiiiiiiicic e 7-38
Figure 7-24. Pressure Zone 4 Max Day Plus Fire Flow ... 7-39
Figure 8=1., FUlure Water SYSTEMN sowmsses cossmun srvsrmms s rmmss s s prass (s (s s s s 8-19
Figure 8-2. General Plan Land Use Vacant Parcels .........cc.ooviiiee e 8-20
Figure 8-3. Future System Fire Flow Demands .......coiiiiiiiieiiiii e s eeie e 8-21
Figure 8-4. Pressure Zone 1 Peak Hour AnalySis .....ccoooviiiiiei e 8-22
Figure 8-5. Pressure Zone 1 Max Day Plus Fire FIOW ... SS— 8-23
Figure 8-6. Pressure Zone 1 Available Fire FIOW ..o 8-24
Figure 8-7. Pressure Zone 2 Peak Hour Analysis Buildout System ................................................ l.;8-25
Figure 8-8. Pressure Zone 2 Max Day Plus Fire Flow Buildout System ... 8-26
Figure 8-9. Pressure Zone 2 Available Fire Flow Buildout System ... 8-27
Figure 8-10. Pressure Zone 2 Peak Hour Analysis Buildout + Dual Interest Areas.......................... 8-28
Figure 8-11. Pressure Zone 2 Max Day Plus Fire Flow Buildout + Dual Interest Areas ................... 8-29
Figure 8-12. Pressure Zone 2 Available Fire Flow Buildout + Dual Interest Areas.......................... 8-30
WEST YOST ASSOCIATES ix City of Milwaukie
November 2011 2010Water System Master Plan

o\c}382\03-10-01 Y wp\wmpi 111710_10C



Table of Contents

Figure 8-13. Dual Inleres! Area A Recommended Improvements ... B=31
Figure B-14, Dual Inlerest Area B Recommended Improvements ... S B8-32
Figure B-15. Pressure Zone 3 Peak Hour Analysis .. ... e i eeiesss v s s B33
Figure B-16. Pressure Zone 3 Max Day PIus Fire FIOW ... e B34
Figure B-17. Pressure Zone 4 Peak Hour Analysis ... iiaiisseincen 5-35
Figure B-18, Prassure Zone 4 Max Day Plus FIre FIOW ..........occciiiiiiii s csessonesernss Br38
Figure 9-1, Ex|Sting System IMpravemBIts. ... ... c.oumeismoniimsisnmssinsaisnentsintisns s sastasssssiasnssatssaisssntssn 99
Figure 9-2, Buildout System Improvements ................ R AR AR SRR 8-10

WEST YOS1 ASSOCIATES B City of Milwoukle

MNovember 201 | 2010Water System Master Plan
HAIBTUIR 1801 ey, | V1F10 0E



EXECUTIVE SUMMARY

ES.1 INTRODUCTION

This 2010 Water System Master Plan for the City of Milwaukie (City) identifies strategies for
maintaining adequate water supplies and service levels for the community; guides capital
expenditures for the system; furnishes important guidance on operational issues; and charts a
course for future updates to water rates. To accomplish these goals, the following work tasks
were performed in the WSMP:

e Evaluate and summarize existing water systein and key system facilities;
¢ Develop water demand projections through buildout;

¢ Evaluate existing and future water supplies to develop a strategy for the City to meet
existing and future water demands;

e Develop performance and operational criteria under which the water system will be
analyzed and future facilities will be formulated;

e Develop and calibrate a water distribution system hydraulic model;

e LEvaluate existing and buildout water system conditions to identify the City’s water
distribution system facility needs; and,

¢ Develop a capital improvement program for recommended existing and future water
system facilities.

A summary of the key work tasks is provided below. Complete descriptions of all the analyses
and assessments are provided in the following chapters and appendices of this Water System

Master Plan.
ES.2 OVERVIEW OF THE CITY'S SERVICE AREA

A detailed description of the City’s existing service area is provided in Chapter 2. The following
subsections present a brief overview of the City’s service area.

ES.2.1 City of Milwaukie Service Area

The City currently provides potable water service to most areas within the City limits, though
some residents are served by other providers. The City is located in the Portland Metropolitan
Area approximately 7 miles south of downtown Portland and is bounded on the west by the
Willamette River, the north roughly by Johnson Creek Boulevard, the east roughly by Linwood
Avenue and 71* Avenue and the south by Kellogg Creek and Lake Road. The City limits and
service area are shown in Figure ES-1 and include approximately 3,169 acres, or about 4.95
square miles.

The City has a mix of users including vanous density residential areas, commercial, industrial
and public. The City also has a town center designation in the old downtown area near the
Willamette River. The City is approximately 97 percent developed and there are few vacant
areas within the City limit.
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EXECUTIVE SUMMARY

In 1990, approximately 7,400 acres of land adjacent to the City was designated as an Urban
Growth Management Area (LIGMA). This means that these lands will be the first areas of growth
for the region. Being that they are adjacent to the City, some, or all, of the areas could be
annexed imnto the City. Based on the vacant land inventory, this area 1s also highly developed and
only five percent (395 acres) of the area is currently vacant.

Within the UGMA lies a subset of land known as Dual Interest Areas A and B. These areas are
currently almost entirely surrounded by the City, but are being served by Clackamas River Water
District (CRW) (see Figure ES-2). These are areas that may come into the City's service area in
the near future, and therefore need careful planning and consideration.

ES.2.2 Hydrology and Water Sources

The City gets its water from the underground basin of the Troutdale Aquifer. The Troutdale
Aquifer 1s approximately 300 square miles and is part of the larger Portland Basin that includes
portions of the Stales of Oregon and Washington. The aquifer is synclinal and the center of the
basin 15 well-confined by low-permeability layers making it a good municipal source. The City
has mterconnections with the City of Portland and the CRW. These are used only 1n the event of
an emergency.

ES.2.3 Population Served

According 1o the Portland State University Populaton Research Center, the City has a 2009
esumated population of 20,920, The average annual population growth during the last decade has
been 0,20 percent. Since growth in the City 1s through infill, growth has been much slower than
neghboring communities with aviulable land for larger scale development,

ES.3 OVERVIEW OF THE EXISTING WATER SYSTEM

A detniled descripuon of the City's existing water system is provided in Chapter 3. The
following subsections present i brief overview of the City's existing water system.

ES.3.1 Water Supply

The City relies entirely on groundwater for its base water supply and has two emergency
interties, one with the City of Portland and one with the CRW, both surface water systems.
Ciroundwater from (wo City-owned wells is pumped directly into the distribution system while
water from the other five wells 1s treated before 1t 15 pumped into the distribution system, The
City’s wells pump from the Troutdale Formation that is an extensive aquifer underlying the
Portland Metropolitan Area and a large portion of Clark County, Washingion. This aquifer is a
deep system of gravels and sandstone with large unconsolidated areas. All of the City's wells
have active water rights that are certified through the Oregon Water Resources Department.

As summarnized in the most recent water quality report. water quality for the City surpasses all
state and federal standards for dnnking water. While Volatile Orgamc Compounds (VOCs) are
present in five of the City's wells, sampling shows that after treatment the VOCs are not present
in delivered water.
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EXECUTIVE SUMMARY

ES.3.2 Water System Facilities

The City’s existing system facilities consist of wells, treatment facilities, storage reservoirs,
pump stations and pressure reducing valves (PRVs). Locations of these facilities are shown on
Figure ES-2.

The City has eight wells of which seven are operational. Well No. 1 is off line with capacity used
by Wells 2, 3, and 5. Wells 2 through 8 have a combined permitted production capacity of 5,094
gallons per minute (gpm) or 7.3 million gallons per day (mgd).

The City operates two treatment facilities that have the same configuration and general operating
procedures. Due to VOCs found in Well Nos. 2, 3, 4, 5, and 7, air stripping towers were installed
for these wells in 1990.

The City currently operates one elevated steel reservoir (Elevated Reservoir), one ground level
steel reservoir (Stanley Reservoir) and one ground level concrete reservoir (Concrete Reservoir).
The City has a total above-ground storage capacity of 6.0 million gallons (MG).

The City maintains two transfer pump stations and two booster pump stations.

There are approximately 112 miles of pipeline in the City that range in size from [ to 18 inches
in diameter. '

ES.3.3 Pressure Zones

The City water distribution system has four pressure zones as shown on Figure ES-2. Zones 1
and 2 are fed by gravity from storage reservoirs and range in elevation from 28 to 125 feet and
50 to 195 feet respectively. Zones 3 and 4 are both fed from constant pumping stations. Zone 3
ranges from 160 to 205 feet in elevation and Zone 4 ranges from 75 to 150 feet in elevation.

The City operates several pressure reducing stations to manage water pressure between zones.

ES.4 EXISTING AND FUTURE WATER DEMANDS

A detailed description of the City’s existing and projected future water demands is provided in
Chapter 4. The following subsections present a bref overview of existing and future water
demands for the City.

ES.4.1 Existing Water Demands

The City measures all of the water produced by its wells, received from adjacent water
purveyors, and meters all of its customers. Consequently, the City tracks water use in two ways:
production reécords and meter (consumption) records.

Existing water demands for the City were determined based on historical water production and
historical consumption data. The historical average per capita water demand has remained
relatively stable, averaging about 116 gallons per capita per day (gpcd) over the past 10 years.
On average, the City uses about 2.4 mgd.
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EXECUTIVE SUMMARY

Peaking factors are used to calculate water demands expected under high demand conditions
(i.e., maximum day and peak hour demand). The resulting demand conditions for maximum day
and peak hour periods are then used to evaluate and size transmission/distribution pipelines and
storage facilities, and to define water supply needs and capacity requirements. Peaking factors
for maximum day and peak hour demand were developed based on historical production records
and are shown in Table ES-1.

Table ES-1. Adopted Peaking Factors

Type of Factor Adoplted Factor

Aveage Day iAD D) to
Maximum Day Demand (MDD)

Average Day to Peak Hour Demand (PHD) 2.7

ES.4.2 Projected Water Demands

Water demands were projected through buildout of the City using a unit demand methodology
based on land uses in the Comprehensive Plan. A land use based methodology was used instead
of a per capita demand methodology, because per capita water demand projections uniformly
distribute water use over the entire water service area and therefore, do not account for specific
land uses and associated water demands in specific locations.

Table ES-2 summarizes the current and buildout demands for the City’s current service area, the
dual interest areas and the UGMA.

As shown in Table ES-2, the buildout demand for the existing service area will only increase by
about four percent since most of the area is developed. Serving both Dual Interest Area A and B
will add an average demand of 300,000 gpd or 12 percent. .

Water demand for the UGMA would more than double the existing water demand in the City. As
shown in Table ES-2, the existing average demand in the City is 2.4 mgd, while the demand for
the UGMA has been estimated at 4.2 mgd. This average demand is based on land use and has not
been confirmed through an analysis of the billing records for CRW.
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Table ES-2. Water Demand Projections, mgd

Average Day 2.4 2.5 0.2 0.2 01 0.1 42 4.5 6.8 7.3
Maximum Day 46 4.8 0.3 0.3 0.2 0.2 7.9 8.6 13.0 13.9
Peak Hour 6.5 6.8 0.4 0.5 0.3 0.3 11.2 12.2 18.4 19.8
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EXECUTIVE SUMMARY

ES.5 HYDRAULIC MODEL DEVELOPMENT

To develop the City's hydraulic network model, West Yost completed the following sieps:

s Used the City's existing water distribution system maps (exported from the City's
GlS) to create the hvdraulic model;

=  Verified that the hydraulic model system configuration (pipeline sizes, alignments,
connections, and other facility sizes and locations) is representative of the City's
current water system,

o Allocated existng water demands by using City's spatially located account
information to distribute demands within the hydraulic model; and

e Calibrated the City’s water system hydraulic model to simulate pressures and flows
observed in the field.

A detailed description of the development, calibration and venfication of the City's waler
distribution system hydraulic model 1s provided 10 Chapter 6.

ES.6 EXISTING WATER SYSTEM

A detailed description of the evaluation the existng water system 15 provided in Chapter 7. The
following subsections presents a briel overview of the evaluation and recommended
improvements for the existing water system.

ES.6.1 Existing Water System Evaluation and Recommended Improvements
ES.6.1.1 Water Storage Capacity

The City currently has 6,0 MG of water storage, which is suflicient for the existing water system.

ES.6.1.2 Pumping Capacity

The City currently has a firm pumping capacity deliciency of 1,723 gpm in Pressure Zone 3. The
addition of two 1,750 gpm fire flow pumps to the pump staton in Zone 3 will resolve this
deficiency.

ES.6.1.3 Water Distribution System

During a peak hour demand condition, results indicate that the existing system in Pressure Zones
2, 3, and 4 can adequately deliver peak hour demands under the City's minimum pressure criteria
of 40 psi.

During a peak hour demand condition, results indicate that the existing system in Pressure
Zone 1 can adequately deliver peak hour demands to most of the Zone under the City's minimum
pressure criteria of 40 psi. Most of the locarions with pressures below 40 psi are either within a
few psi of the acceptable range, or are located above the elevation that will support a 40 psi
pressure given the HGL of Pressure Zone |, There are two locations to the West of the
Zone 1/Zone 2 boundary, adjacent to the intersection of Sparrow Street and 22" Avenue, with
pressures of 34 pst that are located at an elevation that could meet the 40 psi criterion if pipes
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EXECUTIVE SUMMARY

were sized adequately. It is recommended that the current location of pressure zone breaks be
evaluated and adjustments made to eliminate the existing deficiencies.

During a maximum day plus fire flow demand scenario, results indicate that many areas in the
existing water system in Pressure Zones 1, 2, and 3 could not maintain a minimum system
pressure of 20 psiunder the required fire flow.

To improve fire flows throughout the service area, the following improvements are
recommended:

Fire Flow Improvements in Areas Zoned “Public”

e Upsize approximately 320 feet of existing 6-inch diameter pipeline to 8-inch diameter
pipeline from the hydrant to Willard Street in Zone 1.

e Upsize approximately 600 feet of existing 6-inch diameter pipeline to 8-inch diameter
pipeline and upsize approximately $5 feet of existing 4-inch diameter pipeline to
8-inch diameter pipeline in the area to the west of Flavel Drive in Zone 2.

Fire Flow Improvements to 4” Pipelines Constructed Prior to 1960

¢ Replace approximately 10 lineal feet of 4-inch diameter pipeline in pressure Zone 1
with 8-inch diameter pipeline, see Figure ES-3.

e Replace approximately 10,582 lineal feet of 4-inch diameter pipeline in pressure
Zone 2 with 8-inch diameter pipeline, see Figure ES-3.

* Replace approximately 2,975 lineal feet of 4-inch diameter pipeline in pressure
Zone 3 with 8-inch diameter pipeline, see Figure ES-3.

Fire Flow Improvements to 6” Pipelines Constructed Prnor to 1960

s Replace approximately 15,156 Jineal feet of 6-inch diameter pipeline in pressure
Zone 1 with 8-inch diameter pipeline, see Figure ES-3.

e Replace approximately 49,373 lineal feet of 6-inch diameter pipeline in pressure
Zone 2 with 8-inch diameter pipeline, see Figure ES-3.

e Replace approximately 5,329 lineal feet of 6-inch diameter pipeline in pressure
Zone 3 with 8-inch diameter pipeline, see Figure ES-3.

¢ Replace approximately 361 lineal feet of 6-inch diameter pipeline in pressure Zone 4
with 8-inch diameter pipeline, see Figure ES-3.

e Improve fire flow capacity in the existing water system as part of future pipeline
replacement projects.
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ES.7 FUTURE WATER SYSTEM EVALUATION

A detailed description of the evaluation of the future water system is provided in Chapter 8. The
following subsections present a brief overview of the evaluation and recommended
improvements for the City’s future water system. This evaluation assumed that all
recommendations made 1n the existing system chapter (Chapter 3) have been implemented.

ES.7.1 Buildout Water System Evaluation and Recommended Improvements

ES.7.1.1 Water Storage Capacity

The City currently has 6.0 MG of water storage, which is sufficient to accommodate buildout
demand.

ES.7.1.2 Pumping Capacity

The pumping capacity analysis indicates that the City has a pumping capacity surplus of
1,219 gpm for the buildout system.

ES.7.1.3 Water Distribution System

During a peak hour demand condition, results indicate that the buildout system in Pressure
Zones 2, 3, and 4 can adequately deliver peak hour demands under the City’s minimum pressure
criteria of 40 psi. ‘

During a peak hour demand condition, results indicate that the buildout system in Pressure
Zone 1 can adequately deliver peak hour demands to most of the Zone under the City’s minimum
pressure criteria of 40 psi. These locations with pressures below 40 psi are within 5 psi of the
acceptable range so no mitigation 1s recommended at this time.

During a maximum day plus fire flow demand scenario, results indicate that many areas in the
buildout water system in Pressure Zones | and 2 could not maintain a minimum system pressure
of 20 psi under the required fire flow,

The required upgrades to the buildout system for Zones 1 and 2 are extensive, and completion of
pipeline upgrades for the sole purpose of improving fire flow would be cost prohibitive to the
existing customers of the City. [t is recommended that all 4-inch and 6-inch pipelines constructed
before 1960 be replaced to improve these conditions.

ES.7.2 Buildout Plus Dual Interest Areas Water System Evaluation and Recommended
Improvements

ES.7.2.1 Water Storage Capacity

The City has sufficient storage to provide demand at buildout plus the addition of Dual Interest
Areas A and B.

ES.7.2.2 Pumping Capacity

The buildout + Dual Interest Areas A and B system has a pumping capacity surplus of 875 gpm.
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EXECUTIVE SUMMARY

ES.7.2.3 Water Distribution System

During a peak hour demand condition, results indicate that the buildout plus Dual Interest Area
system in Pressure Zones 2, 3 and 4 can adequately deliver peak hour demands under the City’s
minimum pressure criteria of 40 psi.

During a peak hour demand condition, results indicate that the system in Pressure Zone | can
adequately deliver peak hour demands to most of the Zone under the City’s minimum pressure
criteria of 40 psi. These locations with pressures below 40 psi are within 5 psi of the acceptable
range so no mitigation is recommended at this time.

During a maximum day plus fire flow demand scenario, results indicate that many areas in the
buildout plus Dual Interest Area water system in Pressure Zones 1 and 2 could not maintain a
minimum system pressure of 20 psi under the required fire flow.

The required upgrades to the buildout plus Dual Interest Area system for Zones 1 and 2 are
extensive, and completion of pipeline upgrades for the sole purpose of improving fire flow
would be cost prohibitive to the existing customers of the City. It is recommended that all 4-inch
and 6-inch pipelines constructed before 1960 be replaced to improve these conditions.

Because Dual Interest Areas A and B will be annexed into Pressure Zone 2, the following
recommended improvements are required for the future system in Pressure Zone 2.

¢ Installation of approximately 6,060 linear feet of 8-inch diameter ductile iron (DI)
pipeline to provide backbone infrastructure to this new area.

s Installation of approximately 4,570 linear feet of 8-inch diameter DI pipeline to
provide backbone infrastructure to this new area.

ES.7.3 UGMA Water System Evaluation

ES.7.3.1 Water Storage Capacity

The addition of the UGMA, excluding the Dual Interest Areas, to the City’s water system would
increase water demand by approximately 4.5 mgd; nearly tripling the City’s current water
demand. Because of this large increase, and because the actual timing of developments and
annexations will vary as political, environmental or other conditions develop, specific
recommendations for UGMA future storage are beyond the scope of this Water System Master
Plan. The City’s future water storage capacity could be increased by the construction of
additional storage facilities as well as the addition of new groundwater wells which could
provide an increase in the City’s available groundwater storage credit.

ES.7.3.2 Pumping Capacity

The City has a pumping capacity deficiency of 4,631 gpm for the UGMA Water Distribution
System. The City’s future groundwater pumping capacity could be increased by the construction
of additional groundwater wells as well as increasing water rights.
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ES.7.4 Recommended Capital Improvement Program

A detailed description of the City’s CIP is provided in Chapter 9. Recommendations for
improvements to the existing and future water system are described in Chapters 7 and 8§,
respectively. The following subsections present a brief overview of the recommended CIP for
the City.

ES.7.4.1 Existing System Improvements

~ Chapter 7 provided a description of the evaluation of the City’s existing water system and its
ability to meet the established operational and design criteria described in Chapter 5. Based on
the evaluation, several improvements to the existing system were recommended to eliminate
existing deficiencies, as listed in Table ES-3 and illustrated on Figure ES-3. A summary of the
recommended capital improvements to the existing system 1s listed below.

Table ES-3. Recommended Pipeline CIP for Existing System

Diameter, inches

CIP ID prIE:‘:‘;l:l:'Jhr Description of Location Length, feet  Existing Recommendead
; |
PHO1 1 ;sﬁsqﬂgaiﬁanigf;hwest portion of 450 _ 8
Public Area Fire Flow Improvements
FFO1 1 From hydrant to Willard Street 320 6
FFO02 2 Area west of Flavel Drive 600 6 8
Fire Flow Improvements: Pipelines Constructed Prior to 1860
FFQ3 1 See Figure 9-1 10 4 8
FFO3 2 See Figure 9-1 10,582 4 8
FFO3 3 See Figure 9-1 2,975 4 8
FF03 1 See Figure 9-1 15,156 6 8
FF03 2 See Figure 9-1 49 373 6 8
FF03 3 See Figure 9-1 5,329 6 8
FFO3 4 See Figure 9-1 361 6 8

PH : Indicates a project to resolve peak hour deficiencies.
FF: indicates a project o resolve fire flow deficiencies.

ES.7.4.1.1 Water Storage Improvements

e Install a remote controlled shut-off valve or seismic valve at the Elevated Reservoir.
e Install a remote controlled shut-off valve or seismic valve at the Concrete Reservoir.

e Instal] a remote controlled shut-off valve or seismic valve at the Stanley Reservoir.
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ES.7.4.1.2 Water Pumping improvements

e Install two additional 1,750 gpm fire flow pumps to the Third Pressure Zone Booster
Pump Station. “

ES.7.4.1.3 Water System Facility Maintenance

e Prepare and recoat the exterior of the Stanley Tank.
e Prepare and recoat the top of the exterior of the Elevated Tank.

¢ Perform periodic well maintenance, including well pump removal and rehabilitation
in Pressure Zone 4.

ES.7.5 Future System Improvements

Chapter 8 provides a description of the evaluation of the City’s future water system and its
ability to meet the established operational and design criteria described in Chapter 5. Based on
the evaluation, several improvements to the future system were recommended to eliminate future
deficiencies, as listed in Table ES-4 and illustrated on Figure ES-4. These have been grouped
into recommended Buildout CIP (BCIP) projects and are listed below by pressure zone.

Table ES-4. Recommended Pipelines CIP for Buildout System

Diameter, inches

Pressure

CIP |D Zane Description Length, feel Existing Recommended
‘ Infrastructure to support
s & i Dual Interest Area A b5 L c
BDIAD2 5 Infrastructure to support for 4.570 NA 8
Dual Interest Area B

ES.7.5.1 Water Storage Improvemenis

e Perform peniodic well maintenance, including well pump removal and rehabilitation.
ES.7.6 Recommended Cost and Timing of Capital Improvements

Costs are presented in January 2011 dollars based on an Engineering News Record Construction
Cost Index (ENR CCI) of 8,938 (20 Cities Average). Total CIP costs include the following
construction contingency and project cost allowances:

s Construction Contingency: 20 percent

e Project Cost Allowances:

— Design: 10 percent
— Construction Management: 10 percent
— Administration: & percent
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A summary of the costs of the recommended CIP by project type is provided in Table ES-5. As
shown in Table ES-5, the total estimated recommended CIP cost for the City system is
$23.18 million.

Table ES-5. Estimated Cost of Recommended CIP by Project Type

Pipelines 19.27 2.41
Storage Facility Maintenance 0.36 -
Water Storage Facility

0.07
Improvements
Pump Stations 0.77 -

Emergency Generators - -

Pressure Reducing Stations - ;

Groundwater Well Maintenance 0.08 0.23
Total CIP Cost $20.54 million $2.64 million

The recommended improvements for the existing system should be completed within the next
five years.

The construction of the improvements for the future system should be coordinated with the
proposed schedules of future development to ensure that the required infrastructure will be in
place to serve future customers.
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CHAPTER 1
Introduction

1.1 2010 WATER SYSTEM MASTER PLAN PURPOSE

This 2010 Water System Master Plan for the City of Milwaukie (City) identifies strategies for
maintaining adequate water supplies and service levels for the community; guides capital
expenditures for the system; furmushes important guidance on operational issues; and charts a
course for future updates to water rates. To accomplish these goals, the following work tasks
were performed in the Water System Master Plan:

Evaluate and summarize existing water system and key system facilities;
Develop water demand projections through buildout;

Evaluate existing and future water supplies to develop a strategy for the City to meet
existmg and future water demands;

Develop performance and operational criteria under which the water system will be
analyzed and future facilities will be formulated;

Develop and calibrate a water distribution system hydraulic model;

Evaluate existing and buildout water system conditions to identify the City’s water
distribution system facility needs; and,

Develop a capital improvement program for recommended existing and future water
system facilities.

1.2 AUTHORIZATION

West Yost Associates (West Yost) was authorized to prepare this 2010 Water System Master
Plan by the City on February 5, 2010.

1.3 REPORT ORGANIZATION

This Water System Master Plan is organized into the following chapters:

Chapter 1: Introduction

Chapter 2: Service Area Characteristics

Chapter 3: Existing Water System
Chapter 4: Water Demand

Chapter 5: Water Distribution System Service Standards

Chapter 6: Hydraulic Model Development

Chapter 7.  Evaluation of Existing Water System

Chapter 8&: Evaluation of Future Water System

Chapter 9: Recommended Capital Improvement Program
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Chapter 1

Introduction

The following appendices to this Water System Master Plan contain additional technical

information, assumptions and calculations:

Appendix A: Hydraulic Model Calibration — Hydrant Tests
Appendix B: HPR Locations and Verification Results
Appendix C: Cost Estimating Assumptions

1.4 ACRONYMS AND ABBREVIATIONS

The following acronyms and abbreviations have been used throughout this Water System Master

Plan to improve document clarity and readability.

ADD Average Day

AWWA American Water Works Association

BCIP Buildout CIP

BP Business Park

C Commercial

C/HD Mixed Use

C2 Community Commercial

C3 General Commercial

CC Corridor Commercial

CCFD Clackamas County Fire District #1

CCSD Clackamas County Service District No. 1

C-factor Pipeline Friction Factor

CIP Capital Improvement Plan

City City of Milwaukie

CRW Clackamas River Water District

D/DBPR Disinfection/Disinfection By-Product Rule

DBPs Disinfection Byproducts

DHS Oregon State Department of Human Services
ECAC Engineering Computer Applications Commifttee
ENR CCI Engineering News Record Construction Cost Index
EPA Environmental Protection Agency

EPS Extended Period Simulation

fps Feet Per Second
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Introduction

ft/kft Feet Per Thousand Feet

gped Gallons Per Capita Per Day

gpm Gallons Per Minute

HAAS 5 Major Haloacetic Acids

HD High Density

HDR High Density Residential

HPR Hydrant pressure recorder

lorM Industrial

[2 Light Industrial

I3 General Industrial

IDSE Initial Distribution System Evaluation
ISO Insurance Services Office, Inc.

LD Low Density

LIDAR Light Detection and Ranging
LRAA locational running annual average
LTIC Low Traffic Impact Commercial
MCLs Maximum Contaminant Levels

MD Moderate Density

MDD Maximum Day Demand

MED.D Medium Density

MG Million Gallens

mgd Million Gallons Per Day

MR1 Medium Density Residential

MR2 Medium High Density Residential
NFPA National Fire Protection Association
OAR Oregon Administrative Rules

oC Office Commercial

OFC Oregon Fire Code

OLWD Oak Lodge Water District

OSM Open Space Management

PHD Average Day to Peak Hour Demand
PRV Pressure Reducing Valve
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R7 orR10 Urban Low Density Residential

RCC Regional Center Commercial

RCHD - Regional Center High Density

RCO Regional Center Office

RTL : Retail Commercial

SCADA Supervisory Control and Data acquisition
SDWA Safe Drinking Water Act

SMP Standard Moenitoring Plan

Stage 2 DBPR Stage 2 Disinfectants and Disinfection Byproducts Rule
SWA Sunrise Water Authority

SWTR Surface Water Treatment Rule

TC Town Center

TCR Total Coliform Rule

THM Total Tnhalomethanes

TP235 Water Treatment Plant 235

TP47 Water Treatment Plant 47

UAFW unaccounted-for water

UGB Urban Growth Boundary

UGMA Urban Growth Management Area
UGMA Urban Growth Management Area

VFD Varable Frequency Drive .

VOCs Volatile Organic Compounds

West Yost West Yost Associates
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CHAPTER 2
Service Area Characteristics

The purpose of this chapter is to describe the City’s existing (2010) service area characteristics.
System information has been obtained through the review of previous reports, maps, plans,
operafing records, mterviews and other available data provided by the City. The following
sections of this chapter describe the components of the City’s service area:

e Service Area

— Existing Service Area

— Land Use

— Urban Growth Management Areas
— Dual Interest Areas

— Hydrology and Water Sources

— Topography

e Population Served
2.1 SERVICE AREA

This section describes the existing service area by its geographical features and its land use. This
section also discusses growth areas that are currently unserved and those served by other water
providers.

2.1.1 Existing Service Area

The City currently provides potable water service to most areas within the City limits, though
some residents are served by other providers. The City is located in the Portland Metropolitan
Area approximately 7 miles south of downtown Portland, and is bounded on the west by the
Willamette River, the north roughly by Johnson Creek Boulevard, the east roughly by Linwood
Avenue and 71* Avenue, and the south by Kellogg Creek and Lake Road. The City limits and
service area are shown in Figure 2-1, and include approximately 3,169 acres, or about 4.95
square miles.

Also shown on Figure 2-1 are neighboring water purveyors that include the City of Portland to
the north, Oak Lodge Water District (OLWD) to the south and the Clackamas River Water
District (CRW) and Sunrise Water Authonty (SWA) to the east. The City of Portland serves
approximately 163,000 retail customers and covers 143 square miles in their retail service area
bordering three counties. Adjacent to the Willamette River, the OLWD was formed in 1922 and
has a retail service population of approximately 28,000 customers. CRW serves areas that are
mostly in unincorporated Clackamas County east of the Willamette River. Their customer base is
approximately 80,000 customers including retail and wholesale. The SWA serves an area of
approximately 22 square miles and encompasses the communities of Happy Valley and
Damascus, as well as, unincorporated county areas with a total service population of
about 40,000,
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2.1.2 Land Use

The City has a mix of users including vanous density residential areas, commercial, industrial
and public. The City also has a town center designation in the old downtown area near the
Willamette River. Current comprehensive plan land use designations for the City are shown on
Figure 2-2.

As shown on Figure 2-2, the City i1s approximately 97 percent developed und there are few
vacant areas within the City limit. Table 2-1 summarizes the acreage of the vacant parcels by
land use category, Outside the Town Center, about 68 acres remain available for residential
construction. There are approximately 12 acres of land zoned indusinal wvmilnble for
development.

Table 2-1. Vacant Parcels Within City Limits

Commercial (C) 0.1
Mixed Use (C/HD) ' 20
High Density (HD) 6.2
Industrial (1) 1.9
Low Density (LD) 410
Moderate Density (MD) 60
Medium Density (MED.D) : 130
Town Center (TC) B.4
Total Vacant Acres 80.4

Total Clty Acres” 3,085.0

" Based on City parcel date provided by the City in lem 001 - Milwaukie Geodalabase
M Total acreage is based on land use map provided by the Clty in llem 004 - Comp Plin and Mips,
Total acreage does not include righl of way and roads,

2.1.3 Urban Growth Management Areas

The City is under the governance of an elected, regional governing body called Metro, In 1990,
approximately 7,400 acres of land adjacent to the City was designated as an Urban Growth
Management Area (UGMA). This means Lhat these lands will be the first areas of growth for the
region. Generally, the UGMA surrounds the City with the majonity of the growth managemen!
area located to the east and southeast of the City limuts, as shown on Figure 2-3. Being that these
lands are adjacent (o the City, some, or all, of the areas could be annexed into the City.

Although most of these UGMA |ands are Jocated within unincorporated Clackamas County, they
are already highly developed. Based on the vacant land inventory, eleven percent of the area is
currenily vacant, Table 2-2 summanzes the vacant area by land use
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Table 2-2 Urban Growth Management Area Vacant Land

County Land Use Category
Business Park (BP) 12

Community Commercial (C2) 9

General Commercial (C3)

Corridor Commercial (CC)

High Density Residential (HDR) 7

Light Industrial {12) 32
General Industrial {13) 22
Low Traffic Impact Commercial (LTIC) 1
Medium Density Residential (MR 1) 3
Medium High Density Residential (MR2) 1
Office Commercial (OC) 3
Open Space Management (OSM) 107
Urban Low Density Residential 148
Regional Center Commercial (RCC) 3
Regional Center High Density (RCHD) 5
Regional Center Office (RCO} 4
Retail Commercial (RTL) 2
| Outside County Zoning Area 5
UGMA Vacant Land Total 394
UGMA Land Total 3,705

Percentage of Vacant Land 1%

Also, the lands within the UGMA receive water service from special districts and the City of
Portland. The largest portion of the UGMA is served by the Clackamas River Water District
(CRW), while a small area east of Interstate 205 is served by the SWA, an area south of
downtown is served by the OLWD, and a very small area to the north is served by the City of
Portland.

It is unknown at this time how much of the UGMA will annex into the City, or when such
annexations will occur. The fact that the UGMA lands are already developed and receive full
utility service, provides less incentive to annex into the City. However, the possibility that these
lands could annex into the City at some point in the future creates a need for the City to have a
clear understanding of the potential impact that annexation would have on the water system,
Such an understanding will help guide policy decisions regarding future annexation into the City
and the supply of water service.
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2.1.4 Dual Interest Areas

Within the UGMASs lies a subset of land known as Dual Interest Areas, shown on Figure 2-3.
These areas are almost entirely surrounded by the City, but currently receive water service from
CRW. These are areas that may come nto the City’s service area in the near future and therefore
need careful planning and consideration.

Dual Interest Area A 15 in the northeast comer of the City and 1s bpunded by Johnson Creek
Boulevard on the north, Wichita Avenue to the East and King Road on the south, This area
currently receives water service from CRW, The requirement to annex into the City and connect
to recently constructed sewers has increased the likelihood the Crry wall provide water service to
this area in the future, As a result, the City must ensure the City water system is prepared and
capable of extending water service to this area.

Dual Interest Area B is in the southeast corner of the City bounded by Highway 224 on the north
and intersected by Kuehn Road. Customers in this area receive water service from CRW.
Clackamas County Service Distnet No. 1 provides sewer service in this area. Like the UGMA
lands, this area 15 hughly developed and currently receives full services. As a result, there 15 less
incentive to annex into the City, and it may be some nme before privately driven annexations are
sought. However, this area 1s nearly surrounded by the City limits. A few key developments and
annexations could create an island and annexation of the area could be forced. Such a situation
necessitates the City be prepared to provide water service should annexation oceur.,

Both Dual Interest Areas A and B have a small amount of vacant land which 13 summanzed in
Tahle 2-3.

Table 2-3 Dual Interest Area Vacant Land

Caunty Land Lise Caleqory

Dual Interas| Araa A

General Industnal (13} <
(M)Industrial |
Urban Low Density Residential (R7) 5
Lirban Low Densily Residential (R10) 2
Dual Inlerest Area A Vacan! Land Tofal g
Dual Interest Area A Land Total 140
Dual Interest Areas A Percentage of Vacant Land 6%
Dual Iﬁlerest Area B
Urban Low Density Residential (R7) 1
Urban Low Densily Residential (R10) 17
Dual Inleresl Area B Vacant Land Total 18
Dual Interest Area B Land Total a7
Dual Inlerest Area B Percentage of Vacant Land 19%
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Service Area Characteristics

2.1.5 Hydrology and Water Sources

The City 1s bounded on the west by the Willamette River, whereas Johnson Creek traverses the
northern area and Kellogg Creek traverses the southern area of the City. The Clackamas River
runs east to west just three miles south of the City limits. While both rivers are used as sources
for drinking water in the Portland Metropolitan area, the City’s drinking water is supplied by the
underground basin of the Troutdale Aquifer. The Troutdale Aquifer is approximately 300 square
miles and is part of the larger Portland Basin that includes portions of the States of Oregon and
Washington. The aquifer is synclinal, and the center of the basin is well-confined by
low-permeability layers making it a good municipal source.

Whereas the drinking water source for the City comes from an underground basin, the areas
surrounding the City are primarily served by surface water. The primary source of drinking water
for the City of Portland is the Bull Run Watershed, a protected watershed west of Mount Hood.
Additional water for the City of Portland is supplied by groundwater sources at the South
Columbia well field, which also taps into the Troutdale Aquifer. CRW, OLWD and the SWA are
_supplied drinking water from the Clackamas River. SWA also has six wells that are used to meet
peak demand.

Supplementing the City’s water supply, the City has interconnections with the surrounding water
providers, including the City of Portland and the CWD water systems. These additional supplies
of water are used only in the event of an emergency.

2.1.6 Topography

The City’s service zones range from about 20 feet above sea level to approximately 205 feet of
elevation. The rise generally occurs from west to east with the low areas at the Willamette River.

2.2 POPULATION SERVED

According to the Portland State University Population Research Center, the City has a 2009
estimated population of 20,920. Table 2-4 shows population estimates for each year since the last
census in 2000. The average annual population growth during the last decade has been 0.20
percent. Since growth in the City is through infill, growth has been much slower than
neighboring communities, where land is available for larger scale development.
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Table 2-4. City of Milwaukie Historical Population
Fopulabon

2000 20,540
2001 20,550
2002 20,550
2003 20,580
2004 20,5980
2005 20,655
2008 20,835
2007 20,920
2008 20915
2009 20,920

Based on 2010 census data, the population ratio for the City 1s 2.34 persons per housing unit.
Using this ratio, the estimated population of Dual Interest Area A 1s 930, with approximately 520
people residing outside of the current City himits, The estimated population of Dual Interest
Area B 15 560, with approximately 530 people residing outside of the current City limits.
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CHAPTER 3
Existing Water System

The purpose of this chapter is to describe the City’s existing potable water supply and
distribution system. System information has been obtained through the review of previous
reports, maps, plans, operating records, interviews and other available data provided by the City.
The following sections of this chapter describe the components of the City’s existing water
supply and distribution system:

e Service Connections
s  Water Supply
¢ Water System Facilities

— Well Facilities

— Water Treatment Facilities
— Water Reservoirs

— Pumping Stations

— Distribution System

— Pressure Zones

— Telemetry/SCADA System

3.1 SERVICE CONNECTIONS

The City cumently has three different revenue classes which make up its 6,787 service
connections. A breakdown of the number of connections by revenue class is provided in
Table 3-1. The majority of the water system connections are for residential uses, accounting for
approximately 93 percent of the total connections to the City water system. An overview of the
existing water system is shown in Figure 3-1.

Table 3-1. Existing Number of Service Connections by Revenue Class

MNumber of ‘ Percent of
Revenue Clas Connections" Total Connections
Residential ) 5,971 88
Multiple Density Residential 314 5
Commercial 502 7
| Total 6,787 100

' Number of connection is based on City of Milwaukie 2009 — 2010 customer billing information.
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Chapter 3
Existing Water System

3.2 WATER SUPPLY

The City relies entirely on groundwater for its base water supply and has two emergency
interties, one with the City of Portland and one with the CRW, both surface water systems.
Groundwater from two City-owned wells is pumped directly into the distribution system while
water from five other wells is treated before it is pumped into the distribution system. The City’s
wells pump from the Troutdale Formation that is an extensive aquifer underlying the Portland
Metropolitan Area and a large portion of Clark County, Washington. This aquifer is a deep
system of gravels and sandstone with large unconsolidated areas. All of the City’s wells have
active water rights that are certified through the Oregon Water Resources Department. Water
nghts information for the City’s wells 1s summarized in Table 3-2.

As summarized in the most recent water quality report, water quality for the City surpasses all

state and federal standards for drinking water. While Volatile Organic Compounds (VOCs) are

present in five of the City’s wells, sampling shows that after treatment, the VOCs are not present
in delivered water.

Emergency interties are maintained
with the City of Portland, whose
primary supply 1s from the Bull Run
system and CRW, whose supply is
from the Clackamas River. Both of
these interties have bidirectional
meters and can operate in either
direction.

The CRW intertie is located at 7001
SE Harmony Road and has a pump
station in place as shown in
Figure 3-2. Pumping capacity for this
intertie 15 approximately 700 gpm in

Figure 3-2. CRW Intertie Pumping Station either direction; it pumps into and out
of the City Pressure Zone 2.

The Portland intertie, located at Johnson Creek Boulevard and SE 45" Place, is equipped with
backflow prevention devices and requires manually controlled bypass pumping for operation to
move water from the City to Portland. Moving water from the City of Portland to the City is
controlled with a remotely actuated valve, and does not require pumping. The pressure on the
‘City of Portland side is approximately 30 pounds per square inch (psi) hugher than the City’s
Pressure Zone 2.

At one time, the City had an intertie with the OLWD, but this intertie has been disconnected.
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Table 3-2. City of Milwaukie Water Rights®

1 (Inactive) - GR-1479 GR-1428 0.85 380 0.5
2 == GR-1478 GR-1427 0.85 380 0.5 ,F
3 -- GR-1480 GR-1429 0.85 380 0.5
4 G-1779 G-1609 -32158 1.12 503 0.7
5 G-2531 G-2542 G-34010 1.6 718 1.0
6 G-10760 G-9953 G-56403 1.80 808 1.2
7 G-10762 G-9954 G-56404 267 1,198 1.7
8 G-11464 G-10582 G-82571 1.62 727 1.0
Total Water Rights 11.36 5,094 7.3
& Data collected from Cregon Stale Water Resources Depariment records of applications, permits and certificates of water rights.
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Chapter 3
Existing Water System

3.3 WATER SYSTEM FACILITIES

The City’s existing system facilities consist of wells, treatment facilities, storage reservoirs,
pump stations and pressure reducing valves (PRVs). With their locations shown on Figure 3-1,
these facilities are described below, while the evaluation of facility capacities and their ability to
meet existing and future potable water demands is described in Chapter 7, Evaluation of Existing
Water System, and Chapter 8, Evaluation of Future Water System, respectively.

3.3.1 Well Facilities

The City has eight wells of which seven are operational. Well No. 1 is off line with capacity used
by Wells 2, 3 and 5. Wells 2 through 8 have a combined permitted production capacity of 5,094
gallons per minute (gpm) or 7.3 million gallons per day (mgd). Water from Wells 2,3, 4, Sand 7
have histarically contained elevated VOCs which is removed using packed tower aeration
treatment. These treatment facilities are described in the next section. Wells 2, 3, and 5 are
located close to each other and operate as a single well field, turning on and off together and
pumping a total amount of water for the well field as permitted by the State Water Resources
Department. Table 3-3 presents a summary of the existing well facilities, their status, and key
characteristics.

3.3.1.1 Well No. 2

Well No. 2 is located south of
the intersection of SE Harvey
Street and SE 40" Avenue,
adjacent to the Concrete Storage
Reservoir and is part of the Well
2, 3, 5 well field. It pumps
approximately 394 gpm directly
into Tower No. 2 at the Water
Treatment Plant 235 (TP235).
The on/off operation of Well
No. 2 is controlled by the level
in the Concrete  Storage
Reservoir. Well No. 2 pumps
into a sand separator and has an
on-site  back-up  generator.

F1gure 3-3 shows the Well No. 2 Figure 3.3, we" NO. 2

pump and sand separator. This Typical Well Discharge Configuration
is a typical configuration for the

City well pumping facilities.
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Table 3-3. City of Milwaukie Well Facilities

Year of Well

v — Flaw : Total
Well Mumber Construction Pump Installation Capacity, gpm™ Dynamic Head ft'™
2 1936 290 1993 | 394 257
3 1946 290 1980 511 264
4 1860 304 2004 805 290
5 1863 376 1480 605 234
6 1978 336 2007 670 204
7 1984 327 2000 1.120 195
8 2008 481 2009 700 400
¥ Data from System Efficency Analysis and Recommendations by BacGen. ' J
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3.3.1.2 Well No. 3

Well No. 3 is located south of the intersection of SE Harvey Street and SE 40" Avenue, adjacent
to the Concrete Storage Reservoir, and is part of the Well 2, 3, 5 well field. It pumps 511 gpm
directly into Tower No. 3 at the TP235 site. The on/off operation of Well No. 3 is controlled by
the level in the Concrete Storage Reservoir. Well No. 3 has a sand separator in-line with the
pump discharge piping and a back-up generator that is located inside the Well No. 2 well house.

3.3.1.3 Well No. 4

Well No. 4 is located at the intersection of SE Monrce Street, SE Railroad Avenue, and SE Qak
Street, adjacent to the Water Treatment Plant 47 (TP47). It pumps approximately 605 gpm
directly into Tower No. 4 at the TP47 site. The on/off operation of Well No. 4 is controlled by
the level in the Elevated Storage Reservoir. Well No. 4 is followed by a sand separator and has
an on-site back-up generator,

3.3.1.4 Well No. 5

Well No. 5 is located north of the intersection of SE Harvey Street and SE 40" Avenue, adjacent
to the Elevated Storage Reserveir and is part of the Well 2, 3, 5 well field. It pumps
approximately 605 gpm directly into Tower No. 5 at the TP235 site. The on/off operation of
Well No. 5 is controlled by the level in the Concrete Storage Reservoir. Well No. 5 has an
on-site back-up generator and a particle separator that is buried adjacent to the building.

3.3.1.5 Well No, 6

Well No. 6 is located near the intersection of SE Harlow Street and SE Stanley Avenue, adjacent
to the Stanley Storage Reservoir. It pumps approximately 670 gpm directly into the Stanley
Storage Reservoir. The on/off operation of Well No. 6 is controlled by the level in the Stanley
Storage Reservoir. Well No. 6 has an on-site back-up generator, but is not equipped with a sand

separator.

3.3.1.6 Well No. 7

th

Well No. 7 is located near the intersection of SE Washington Street and SE 37 Avenue, a few
blocks away from the TP47. 1t pumps approximately 1,120 gpm directly into Tower No. 7 at the
TP47 site. The on/off operation of Well No. 7 is controlled by the level in the Elevated Storage
Reservoir. Well No. 7 has a sand separator and an on-site back-up generator.

3.3.1.7 Well No. 8

Well No. 8 is located at 5393 SE Lake Road. It pumps between 300 and 700 gpm directly into
the Zone 2 distribution system. The on/off operation of Well No. § is controlled by the level in
the Elevated Storage Reservoir, and although it has a variable frequency drive (VFD), it is
generally operated at a constant speed. Water from Well No. § is treated with chlorine which is
injected upstream of the chlorine contact chamber that consists of a buried 170 feet. long 72-inch
diameter pipe. Well No. 8 also has a sand separator and an on-site back-up generator.
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Existing Water System

3.3.2 Water Treatment Facilities

The City operates two treatment facilities
that have the same configuration and
general operating procedures. Due to VOCs
found in Well Nos. 2, 3, 4, 5, and 7, air
stripping towers were installed for these
wells in 1990. Facility TP235 has three
towers and treats the water from Well Nos.
2, 3, and 5, and Facility TP47 has two
towers and treats the water from Well Nos.
4 and 7. Water is pumped from the wells
directly to its dedicated Tower where air is
introduced to strip the VOCs. Chlorine is
added to the water for disinfection prior to
entering and after leaving the stripping
towers. Treated water flows by gravity from
the towers to a clearwell helow the facility.
Vertical turbine booster puinps draw from
the clearwell and pump directly into the distribution systewn for TP47 or to the Concrete Storage
Reservoir for TP235. A photo of TP235 is shown in Figure 3-4 and a typical scheinatic of this
system is shown in Figure 3-5. For normal operation, each tower is dedicated to a specific well.
Piping is available to change the configuration in the event that one of the towers is not available
due to maintenance or other factors.

Figure 3-4. TP235 Towers

3.3.3 Water Reservoirs

The City currently operates one elevated steel reservoir (Elevated Reservoir), one ground level
steel reservoir (Stanley Reservoir) and one ground level concrete reservoir (Concrete Reservoir)
with locations shown in Figure 3-1. Table 3-4 presents a summary of the reservoir type, age, and
capacity. As shown in Table 3-4, the City currently has a total above-ground storage capacity of
6.0 million gallons (MG).

Table 3-4. City of Milwaukie Storage Facilities

Overflow
Height, feet

Siorage
Capacity, MG

Storage Facility Year

MameMNumber Storage Type haterial Constructed

Elevated Reservoir | Elevated Tank | Welded Steel 1963 292.4 15
Concrete Reservoir Ground Level Concrete 1923 211.0 1.5
Stanley Reservoir Ground Level | Welded Steel 1970 187.3 3.0
Total Storage Capacity, MG 6.0
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Chapter 3
Existing Water System

3.3.3.1 Elevated REeservoir

Constructed in 1963, the Elevated Reservoir was
retrofitted for seismic improvements in 2004.
This 1.5 MG facility provides storage and gravity
supply for the City’s Zone 2 portion of the
distribution system. It is supplied directly from
TP47 and transfer pumps that draw from the
City’s nearby Concrete Reservoir and via the
distribution system from transfer pumps that draw
from the City’s Stanley Reservoir. The Elevated
Reservoir 1s shown in Figure 3-6.

3.3.3.2 Concrete Reservoir

The concrete reservoir was constructed 1 1923,
but was suspected of leaking since its
construction. In 1995, the reservoir was retrofitted
with a liner that operationally appears to have
stopped the leaking. This 1.5 MG reservoir is
supplied directly by TP235 on Wells 2, 3 and 5.
The Concrete Reservoir is the main source of
supply for the City’s Zone 1 distribution system
and the W2 Transfer Pump Station supplies water
from the Concrete Reservoir to the Elevated
Reservoir via distribution system piping. A photo
of the Concrete Reservoir is shown in Figure 3-7.

Figure 3-7. Concrete Reservoir

AW W

-

Figure 3-6. Elevated Reservoir
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3.3.3.3 Stanley Reservoir

The Stanley Reservoir is a 3.0 MG at-grade welded steel tank that was constructed in 1970 and is
supplied directly from Well No. 6 on the same site. The Stanley Reservoir can also be supplied
by Zone 2 distribution piping. This facility is the main source of supply, via post storage booster
pumps for the City's distribution system Zone 3. There are also transfer pumps that draw from
the Stanley Reservorr and pump into the Zone 2 distnbution system and the reservoir could be
filled from the Zone 2 distribution system. The Stanley Reservoir is shown in Figure 3-8,

Figure 3-8, Stanley Reservoir

3.3.4 Pumping Stations

The City mamtains two transfer pump stations and two booster pump stations. Table 3-5 presents
a summary of the existing pumping facilities, their status, and key charactenistics. Each pump
station configuration 1s described below.

3.3.4.1 WE Transfer Pumps

This pumping station is located at the Stanley Reservoir Site inside the Well No. 6 building. It
consists of two transfer pumps and two fire pumps that move water from the Stanley Reservoir to
Zone 2, The transfer pumps are used regularly to assist in meeting demands in Zone 2 as well as
to improve water quality in the Stanley Reservoir. The fire pumps must be manually operated
and are rarely used. This pump station has an on-site backup generator with an automatic transfer
switch.
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Table 3-5. City of Milwaukie Pumping Stations'®

Fump Mot Fd= Capacity of Rated
Mumber of 1 5 ; Each Ground Discharge
Pump Station Mame Pumping From Pumping To Fumps HE/RPM Pump, gpm Elevation, feet Head, feet
50/1750 1300 228
50/1750 1300 228
i Z 2 4 1
W6 Transfer Pumps Stanley Reservoir one 195 2950 55
125 2250
20/1800 900 ' 80
P t i E ted R i 2 188
W2 Transfer Pumps Concrete Reservoir levated Reservoir 2011800 900 | 80
15/3575 300 | 118
Lava Drive 15/3575 300 116
Booster Pump Station Zone 1 Zone 4 2 100/1790 1750 > 176
| 10011790 1750 . 176
15/1800 200 | 108
3" Pressure Zone o 15/1800 - 200 108
. : 4 55
Booster Pump Station Stanley Reservoir Zone 3 100/3600 600 1 180
| 100/3600 600 380
@ Data collected from City supplied pump curves and site tour.
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Chapter 3
Existing Water System

3.3.4.2 W2 Transfer Pumps

This pumping station is located inside the Well No. 2 building at the TP235 and Concrete
Reservoir site. The two pumps 1n this station transfer water from the concrete reservoir to the
elevated tank to meet the demands of Zone 2 as well as to maintain water quality in the Concrete
Reservoir. This station has an on-site
back-up generator with a manual
transfer switch.

3.3.4.3 Lava Drive Booster Pump
Station

The Lava Drive Booster Pump Station
provides water to Zone 4 from Zone 1.
The two duty pumps at this station
supply the nommal water demand
requirements in Pressure Zone 4. The
two fire pumps are activated when the
two small pumps cannot maintain the
set pressures 1n the system. This
station 1s a skid mounted station that 1s
housed in a partially bured
pre-fabricated vault building as shown
in Figure 3-9. This pump station does Figure 3-9. Lava Drive Pump Station
not have an automatic on-site back-up

generator, but has a connection for a

trailer mounted generator.

3.3.4.4 3" Pressure Zone Booster Pump Station

The 3" Pressure Zone Booster Pump Station is located at the Stanley Reservoir site in a building
adjacent to the Well No. 6 and W6 Transfer Pump Station building. This station is responsible
for meeting the daily and peak demands of Pressure Zone 3 with its two duty pumps and two fire
pumps. This station also has a pressure tank, but demands are such that the duty pumps run
continuously naking the pressure tank obsolete. This station also has an on-site generator that it
shares with Well No. 6 and the W6 Transfer Pumps that is autoinatically activated.

3.3.5 Distribution System

There are approximately 112 miles of pipeline in the City that range in size from 1 to 18 inches
in diameter. Table 3-6 provides a summary of pipeline sizes within the service area. Figure 3-1
provides a layout of the City water distribution system.
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Existing Water System

Table 3-6. City of Milwaukie Pipeline Diameters

Diameter Length of Pipelines, feet
Undefined"® ' ST 0.36
2 6,600 1.12
4 72,309 12.24
8 201,868 3417
8 167,419 28.34
10 45,092 7.63
12 78,213 13.24
14 4,792 0.81
16 7,166 1.21
i 18 IERZE 0.80
Total 590,292 100%

©) There are a total of 88 pipelines (approximately 2,113 feet) without a diameter in the City of Milwaukie
geodatabase.

3.3.6 Pressure Zones

The City water distribution system has four pressure zones numbered sequentially. Zones 1 and 2
are fed by gravity from storage reservoirs and range in elevation from 28 to 125 feet and 50 to
195 feet, respectively. Zones 3 and 4 are both fed from pumping stations. Zone 3 ranges from
160 to 205 feet in elevation and Zone 4 ranges from 75 to 150 feet in elevation. This layout is
shown schematically on the hydraulic profile in Figure 3-10.

The City operates several pressure reducing stations to manage water pressure between zones,
Table 3-7 summarizes the existing stations. The first two stations can be used in the event of low
pressures in Zone 4, and to help circulate a small amount of water through Zone 4. The other
four stations are used to move water from Zone 2 to Zone 1 when the pressure in Zone 1 drops
below the desired pressure.

3.3.7 Telemetry/SCADA System

The City has a complete Supervisory Control and Data Acquisition (SCADA) system that
monitors all facilities in the supply and distribution systems. This system includes remote
operation and monitoring of facilities, and 1s controlled at the City’s Johnson Creek Facility at
6101 SE Johnson Creek Boulevard.
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Table 3-7. Pressure Reducing Stations
PRV Settin ( Lised in Diameter, PRV Elm
Station Zone Zane Hydra g I Hyt MNotes
1 4 Opens on lower Zone 4 pressure. 8 92 Operates as a check valve.
VERR SE Waverly Trih 1 Open. 2 92 Set to pass about 20 gpm.
V-PRV-2 SE McBrod 17th 1 4 Opens on lower Zone 4 pressure. 8 110 Operates as a check valve.
. Opens on Zone 1 pressure lower than
VEPRVE HiEFig g i 2 1 43 8 102 Elev. 202 in Concrete Reservoir.™
,d Opens on Zone 1 pressure lower than
V-PRV-4 ke 33 2 1 e 8 L Elev. 202 in Concrete Reservair.®
. Opens on Zone 1 pressure lower than
Y-PRV-5 Sparew River & 1 30 & 122 Elev. 202 in Concrete Reservoir.™
Opens on Zone 1 pressure lower than
Ladiis 2nd Lafke; 2 1 4 B fe8 Elev. 202 in Concrete Reservoir.'
& Concrele tank top hydraulic grade line is al elevation 211.
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CHAPTER 4
Water Demand

The purpose of this chapter is to present the current and projected potable water demands for the
area served by the City. Projected water demands will be based on land use and umt demand
factors for each type of land use. Reliable water demand estimates are necessary to:

s Develop and calibrate the water system hydraulic model
o Help identify deficiencies in the existing water system
» Agsist in the assessment of future water system capacity

» Help identify and secure sufficient water supplies to serve customers under various
hydrologic conditions

e Help develop the final capital improvement plan (CIP)

The following sections of this chapter describe the data and methodology utilized to determine
the City’s potable water system demands:

e Historical Water Production and Consumption
e Adopted Peaking Factors

e Projected Water Demands
4,1 HISTORICAL WATER PRODUCTION AND CONSUMPTION

Water production is the combined quantity of water produced by the City’s groundwater wells
and water received from adjacent water districts via water system interties. Water consumption is
the quantity of water actually consumed or used by its customers. The difference between
production and consumption is unaccounted-for water (UAFW).

The City currently measures all of the water produced by its wells, received from adjacent water
purveyors, and used by all of its customers. Consequently, the City tracks water use in two ways:
production records and meter (consumption) records.

4.1.1 Historical Water Production

The City meets its customers water demands with groundwater pumped from its own wells.
Figure 4-1 presents the historical water production from 2000 to 2005. The production data was
collected by the City and summarizes water production for the period including peak day and
peak month data. Population data is based on Portland State Umversity estimates. As shown in
Figure 4-1, groundwater production varies year to year, but has not increased in the last 10 years.

Figure 4-2 compares total historical water production and historical average annual rainfall
during the dry season. Water demand typically increases during the dry season for landscape
irrigation. During the ten years of records shown, the highest production occurred in the years
2000 and 2003, which were also the driest years during this period. From 2005 through 2007, the
water meter on Well No. 5 was not properly installed, and under-recorded the amount of water
delivered by this well. During the two wettest summers in 2001 and 2004, the total annual
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Chapter 4
Water Demand

production was lower than average. As shown in Figure 4-2, water production can vary as much
as 50 MG between a dry summer and a wet summer.

4.1.2 Historical Water Consumption

Historical water consumed between 2005 and 2009, within each of the City’s revenue classes, is
summarized in Table 4-1. A review of the data from 2005 to 2009 indicates that every revenue
class saw little variation cver the past 5 years. The 2009 annual average water used was 2.4 mgd.

4.1.3 Historical Unaccounted-for Water

UAFW in the City is the difference between the recorded production from groundwater wells,
including water from the CRW intertie and metered consumption.

UAFW is typically caused by uses such as hydrant testing, fires fighting, system flushing, system
leaks, and water main breaks. Construction water use is typically captured in the “Other” revenue
class. City water production data for 2005 to 2007 is understated since the water meter on
Well No. 5 was not properly installed. For planning purposes in this Water System Master Plan,
UAFW for the City is 11 percent based on 2008 and 2009 data.

4.1.4 Historical Per Capita Water Demand

Historical per capita water demands were calculated by dividing the total water production by the
estimated historical population. Table 4-2 summarizes historical per capita water demands for
the City between 2000 and 2009. As shown in Table 4-2, the historical average per capita water
demand has remained relatively stable, averaging about 116 gallons per capita per day (gpcd)
over the past 10 years. Water production for 2005 through 2007 was not used because the total
was understated.

Figure 4-3 compares the historical per capita demand and historical population. As shown,
population has increased at a relatively slow and constant rate from 2000 to 2009, and the per
~ capita demand has hovered at around 116 gped. The majority of the variation observed in the per
capita demand is tied to total water demand which appears to vary based on hydrologic
conditions as discussed previously (i.e. quantity of rainfall).
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Tabile 4-1. Historical Water Consumption by Revenue Class

Metared Lise, ©

Total Gallons

Residential Ifl!-:f:;r.fllljrrlglll Cammercial Tatal, ccf Metered use CRW input) Total. Percenl
2005 613,487 104,335 267 883 976,706 | 729,827,340 | 801,168,000 71,340,660 8.9%
2006 651,740 140,758 | 258805 | 1,061,303 | 786,374644 | 832,098,000 45,723,356 5.5%
2007 612,446 193,712 | 267,061 | 1073219 | 802,767,812 821,170,000 18,402,188 2.2%
2008 | 604,105 | 145811 286,976 1036802 | 775595216 | 869,321,000 93,725,784 10.8%
2009 | 594,472 163,750 | 298,088 1,046,317 | 782645116 | 879,066,000 96,420,884 11.0%
Average UAFW 11%

Chnta imv shaded ares undarstates produclion sinae e mete on \Well 5 was nol operaling comecily

ool = 100 cubio el

WEST YOST
R A e L) 1T P Wl
e Bpsned  BELE 0

ASSOCIAT

Source From Gty Data Mer 8 Historical Max Day xis and ltem 9 Consumptian Report 20052008 paf |
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Table 4-2. Historical Per Capita Demand

Production, Per Capita Demand,
PSU Estimates™ gallons gpcd

2000 : 2[]545 B84 113,000 119
2001 20850 853,567,000 114
2002 20550 861,440,000 116
2003 20580 210,463,000 121
2004 20500 BeE6. 465,000 115
2005 20655 801,168,000 106
2006 20835 832,088,000 109
2007 20920 821 .1?ﬂ.ﬂ'uﬂ 108
2008 20015 869,321,000 114
2009 20920 879,066,000 115
Average" 116

"':' Source: From Pordland Stale University Cenler for Poputation Research estimates and ltem B Histoncal Max Cay.xls
" Does nol include pér capita demand estimales lrom 2005 through 2007,
Dala in the shaded area understales aclual production since (he meter on Well 5 was nol operating comectly .

4.2 ADOPTED PEAKING FACTORS

Peaking factors are used to calculate water demands expected under high demand conditions
(1.e.. maximum day and peak hour demand). The resulting demand conditions for maximum day
and peak hour periods are then used to evaluate and size transmussion/distribution pipelines and
storage facilities, and to define water supply needs and capacity requirements. This section
describes the methodology used to develop the peaking factors for the maximum day and peak
hour demand conditions within the City.

Table 4-3 summanzes the historical average day and corresponding maximum day peaking
factors, between 1999 and 2009. As shown in Table 4-4, the maximum day peaking factor for the
City has ranged from a high of 2.0 1n 2000 10 a low of 1.8 in 2007-2009. For planming purposes
in this Water System Master Plan, a maximum day peaking factor of 1.9 was adopted. A peaking
factor of 1.9 represents the average over the historical period from 1999 to 2009 and is consistent
with the peaking factor observed in other communities.

Table 4-3 also summanzes four years of data that was collected on the vear's peak day and
analyzed for peak hour. While this data 1s limited to four years, it i1s representative of system
peaks in recem years. The maximum peak hour occurred m 2007 and the minimum in 2008
corresponding 1o 2.9 and 2.6 respectively, The average of all three peaking factors is 2,7 and will
be used for planning purposes in this Water System Master Plan.

Table 4-4 summarizes the maximum day and peak hour peaking factors adopted for this Water
System Master Plan.
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Table 4-3. Historical Maximum Day Peaking Factors ‘

0 D p
1999 2.4 4.5 _ 1.9
2000 25 5.0 2.0
2001 ) 23 4.5 . 2.0
2002 2.4 4.4 1.8
2002 2.5 4.8 1.9
2004 2.4 4.5 1.9
2005 2.2 4.1 1.9
2006 2.3 4.4 6.4 1.9 2.8
2007 2.3 41 6.6 1.8 29
2008 2.4 43 6.2 1.8 2.6
2009 2.4 4.4 6.3 1.8 2.6
Average 1.9 2.7

@ From City production dala — includes unaccounled for waler

Table 4-4. Adopted Peaking Factors

Type of Factor Adopted Factor
Average Day (ADD) to 10
Maximum Day Demand (MDD) :
Average Day to Peak Hour Demand (PHD) 2.7

4.3 PROJECTED WATER DEMANDS

Water demands were projected through buildout of the City using a unit demand methodology
based on land uses in the Comprehensive Plan. A land use based methodology was used instead
of a per capita demand methodology, because per capita water demand projections uniformly
distribute water use over the entire water service area, and therefore, do not account for specific
land uses and associated water demands in specific locations.

Subsequent sections describe the land use based methodology used, followed by a discussion of
total projected water demands.
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4.3.1 Unit Demand Factors Adopted for this Water System Master Plan

Linit demand factors from 2009 were determined using meter data, parcel data, and land use data
obtmned from the City, The waler meter records were linked to parcels using addresses; 83
percent of all available water meter records were linked to parcels. Because the parcel data did
not have a land use designation assigned to i1, the Comprehénsive Plan land use data was then
used to assign a land use designation to each parcel. Figure 44 illusirates the methodology used
to link Comprehensive Plan land use data to water meter records using parcel data. Using this
procedure, the total cnleulated water use for the year was within one percent of the actual water
used that is shown in Tabled-1. Given this result, the unit demand factors provide a
representative tool for estimating water demands from undeveloped areas.

The unit demund factor for each land use designation was calculated by dividing the total water
use by the total parcel area for which it was linked: however, the parcel area used in this iminal
caleulation did not include streets (see blue area on Figure 4-3) and therefore, represented net
aren. Accordingly, the unit demand factors calculated were net unit demand factors,

The netl unit demand factors were used 10 project future demands by multiplying the appropriate
net unit demand factor by the future acreage. However, acreage for future developments is gross
area and therefore, includes the streets. Typically, the net upt demand factor would not be used
to calculate demands for gross areas, In order o be consistent with the use of the same unit
demand fuctor for existing and future developments and to provide additional conservatism for
planning level purposes in this water system, the net unit demands factors were used to project
future demands.

A normalization factor of 1.03 was used to adjust the pet unit demand factors 10 account for
variation in customer water use from year to year. Since the City net unit demand factors were
developed based on one year of data (2009), the normalization factor was apphied (o each unit
demand factors, In the last five years, the annual water used in 2007 was three percent higher
than 2009; the normalization factor accounts for this difference,
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Figure 4-4. lllustration of Unit Demand Factor Methodology

Unit Factor Methodology

' - - — Water Use Net Unit
Factor

Net Area

83% of Metered
Demand Linked

. Water Meter Record

Parcel Data from City of Milwaukie (Net Area)

NE

Streets
Land Use Data from Comprehensive Plan (Gross Area) -

i

Table 4-5 summarizes the acreages of each existing land use designation within the City limits.
The water unit demand factor for each land use category 1s summarnized in Table 4-6. Table 4-6
also includes recommended unit demand factors for future planning. These planning level
demand factors allow for more intensive water consumption patterns in the future.

Table 4-5. Land Use in Acres

Land Use Category 20090 Served Area™| acres Percentage

Low Density Residential 1,029 48
Moderate Density Residential 219 10
Medium Density Residential 83 4
High Density Residential 182 8
Commercial 57 3
Mixed Use {Commercial/High Density Residential) 29 1
Industrial 373 17
Public 143 7
Town Center 45 2
Total 2,159 100%
@ area based on Cily lols data (citylots09.shp) within the Cily Limits that are linked 10 2009 biliing data.
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Table 4-6. Summary of Recommended Unit Water Demand Factors

I Low Density Residential 1,091,625 1,029 1,061 1,093
Moderate Density Residential 245,623 219 1,122 1,156
Medium Density Residential 145,350 83 1,760 1,813
.High Density Residential 152,653 182 840 865
Commercial 72,810 57 1,279 1,317
Mixed Use
{Commercial/High Density Residential) 26,834 29 919 947
Industrial ‘ 345,254 373 924 952
Public 29,248 143 205 211
Town Center 59,401 45 1,332 1,372
Total 2,168,798 2,159

8 Does nolinclude unaccounied for waler.

) Equal to lhe calculaled unit demand faclor mulliplied by Ihe nomnalizalion factor of 1.03. This factor was calculaled using the
maximurn tolal melered use over the pasl five years, which was equal to 2.20 mgd in 2007 divided by lhe lotal metered used
from 2009 (2.14 mgd).

' Annual demand within one percent of aciual waler used as shown in Table 4-1.

gpd = gallons per day

4.3.2 Future Development & Annexation

Future increases in water demand In the City will occur in two ways, infill development and
annexation. The available area for future infill development was determined by using the current
City vacant land inventory and categonizing the developable Jand by land use designation.

The City’s UGMA lies within the Metro Regional Urban Growth Boundary (UGB) and is shown
in Figure 4-5. This is the area outside of the current City limits that is planned for future
annexation into the City. Most of the UGMA is unincorporated Clackamas County. A small
section of the City of Portland and Happy Valley also lie within the City’s UGMA. Expansions
to the City’s UGMA are not anticipated in the foreseeable future. The actual timing of
annexation for lands within the UGMA is uncertain and will likely proceed on an ad hoc basis.
For the purposes of this report, water demands for buildout of the full UGMA are being
evaluated as they relate to the City’s ability to supply the area and to help guide policy decisions
regarding annexation.

Dual Interest Areas A and B are smaller subsections of the City’s UGMA located within
Clackamas County. These areas are adjacent to current City limits and have been identified as
areas likely to be annexed into the City. The process to annex properties in Dual Interest Area A
has already begun as part of the Northeast Sewer Extension project. As a result of the present and
future annexations, the City must be prepared to provide future water service to these identified
Dual Interest Areas.
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Annexation of the UGMA and Dual Interest Areas includes adding both the existing developed
areas and future infill development within these areas. The existing developed areas of the
UGMA and Dual Interest Areas was determined and categorized by land use designation. Future
infill development in the UGMA and Dual Interest Areas was determined by using the current
vacant land available for development and categorizing by land use designation.

4.3.3 Projected Water Demands

Total projected water demands at buildout for the City were calculated by multiplying the
recommended unit demand factors (see Table 4-6) by the additional developed acreage projected
to occur as shown in Table 4-7. The resulting projection was added to existing 2009 water
demands followed by adjustments for UAFW of 11 percent. Table 4-8 summarizes the total
projected water demand for the City.

At buildout, the City’s total average day demand for the existing service area increases to
2.5mgd. If both Dual Interest Areas are added to the City water system, the total average day
demand will increase to 2.8 mgd. The City average water demand could increase by 204 percent
(7.3 mgd) with the annexation of the entire UGMA.

Table 4-9 summarizes the current and buildout water demands for the City’s current service area,
the dual interest areas and the urban growth management areas. The buildout demand for the
existing service area will only increase by about four percent since most of the area is developed.
Serving both Dual Interest Area A and B will add an average demand of 300,000 gpd or
13 percent.

Water demand for the UGMA would more than double the existing water demand in the City.
The existing average demand in the City is 2.4 mgd while the demand for the UGMA has been
estimated at 4.2 mgd. This average demand is based on land use and has not been confirmed
through an analysis of the billing records for CRW.
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Table 4-7 Projected Water Demands

Additicnal

Jormalized Unil o, H
Normalized Unit Additional Acreage

Demand Factor, onsumption,
Land Use Designation gpdiac \acant Existing Total apd
Within City Limit .
Low Density Residential 1,093 41.0 41.0 44,813
Moderate Density Residential 1,156 6.9 6.9 7,976
Medium Density Residential 1,813 13.9 13.9 25,201
High Density Residential 865 6.2 6.2 5,363
Commercial 1,317 0.1 0.1 132
Mixed Use (Commercial/
High Density Residential} 947 2.0 2.0 1,883
Industrial 952 11.9 11.9 11,329
Public 211 0 0 0
Town Center 1,372 84 8.4 11,388
Subtotal 90.4 90.4 108,084
Dual Inlerest Area AP
Low Density Residential® 1,093 7.4 117.3 1247 136,297
Medium Density Residential'® 1,813 23 23 4,170
Commercial 1,347 19 1.9 2,502
Industrial 952 2.0 10.8 12.8 12186 |
Subtotal 9.4 1323 | 1417 155,155
Dual Interest Area B |
Low Densily Residential® 1,093 177 79.3 97.0 106,021
Sublotal 1,717 79.3 97.0 106,021
Urban Growth Management Area'® -
Low Density Residential® 1,093 148 1,718 1,866 2,039,538
Medium Densily Residential® 1,813 11 235 246 445,998
Commercial 1,317 69 675 744 979,848
Industrial 952 54 318 372 354,144
Forest 0 0 4 4 0
Mixed Use Community (MUC) 1,317 0 187 187 246,279
Planned Open Space 0 107 23 130 0
No Water Use {(PGE Property, Easement,
Park and Ride, Rail Road) 0 5 151 156 0
Subtotal 394 3,311 3,705 4,065,807
Total 2,210.8 35226 | 4,0341 4,435,067

® | and use file for Dual Inferest Areas A and B, and the UGMA are obtained from the City.
®)Includes Single Family (SFR) and Rural Residential (RUR) land use types.

9 |ncludes Multi Family Residential (MFR) land use type.

™ Includes Agricullure Area (AGR} land use type.
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Table 4-8. Summary of Future Average Water Demand by Area

A,

Additional Consumption at Buildout 108,084 155,155 106,021 4,065,807 4,435,067
Unaccounted for Water 11,889 17,067 11,662 447 239 487,857
Total Additional Demand 119,973 172,222 117,683 | 4,513,046 | 4,922,924
Existing Demand 2,408,400 -- - - 2,408,400
Total Future Demand 2,528,373 172,222 117 683 4,513,046 7,331,324
Increase 5% -- -- -- 204%
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Table 4-9. Water Demand Projections, mgd

Current Service Area Dual Interest Area A

Dual Interest Area B

LGMA [otal
2008 Buildoul 2009 Buildout 2009 Buildout 2009 Buildout Buildout
Average Day 24 2.5 0.2 0.2 [ 0.1 _[ 0.1 4.2 4.5 6.8 7.3
Maximum Day 4.6 4.8 0.3 0.3 0.2 0.2 7.9 86 13.0 . 13.9
Peak Hour 6.5 6.8 0.4 05 0.3 | 03 112 12.2 k 18.4 19.8
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Figure 4-1. Comparison of Annual Water Production and Population
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Figure 4-2. Comparison of Water Production and Average Dry Season Annual Rainfall
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Figure 4-3. Comparison of Historical Per Capita Demand and Population
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CHAPTER 5
Water Distribution System Service Standards

The purpose of this chapter is to define the water distribution service standards for analyzing the
performance of the City’s potable water distribution system. The service standards recommended
in this chapter provide a basis for evaluating the City’s existing water distribution system and
guide the planning and design of those improvements to the water system that are necessary to
meet future demands. These standards include the desired fire flow and flow duration, definition
of “emergency events”, pumping capacity, storage capacity components (including operational,
fire flow and emergency), minimum and maximum system pressures, and maximum pipeline
velocity and head loss. The water distribution system service standards used for this WMP are
summanzed in the following sections:

¢ General Water System Reliability

e Fire Flow Requirements

o Water System Conditions During High Demand
¢ Pumping Facility Capacity

e Critical Pumping Facilities

e Water Storage Capacity

e Water Transmission and Distribution System

e Water System Standards Summary
5.1 GENERAL WATER SYSTEM RELIABILITY

Attention to enhancing the reliability of the system under all conditions is an important part of
maintaining high quality water service. Water system reliability is achieved through a number of
system features including (1) appropriately sized storage facilities, (2) redundant or “firm”
pumping, transmission, and treatment facilities where required, and (3) alternate power supplies.
Reliability and water quality are also improved by designing looped water distribution pipelines
and avoiding dead-end distribution mains whenever possible. Looping pipeline configurations
reduces the potential for stagnant water and the associated problems of poor taste and low
chlorine residuals. Tn addition, proper valve placement is also necessary to maintain reliable and
flexible system operation under normal and abnormal operating conditions.

5.2 FIRE FLOW REQUIREMENTS

While the City is the purveyor of water, the Clackamas County Fire District #1 (CCFD) 1s also
concemmed with the availability of adequate water supply. The City is responsible for supply and
distribution of water; whereas, CCFD establishes minimum water flows required for firefighting

purposes.

CCFD uses the 2010 Oregon Fire Code Table B105.1 Minimum Required Fire-Flow and Flow
Duration for Buildings to assist them in establishing minimum fire flows and durations for
individual structures.
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Chapter 5
Water Distribution Sﬁtem_Service Standards

The City’s minimum design standards for fire flow are 1,000 gpm for a one or two-family
dwellings (which 1s consistent with the minimum requirements of the CCFD), 3,000 gpm for a
commercial building, and 5,000 gpm for buildings in heavy commercial areas. However, actual
fire flow requirements are ultimately determined by CCFD and Insurance Service Office (ISO)
on a case-by-case basis. Specific fire flow requirements are based on the size of building {in
square feet) and type of construction {wood frame, metal, masonry, installation of
sprinklers, etc.). Once the fire flow requirement is established, it is multiplied by the required
duration to detenmine the total volume needed for fire flow storage.

Table 5-1 represents the general fire flow requirements that have been established for planning
the City’s water system. Construction type and fire flow area are not generally known during the
development of a master plan; consequently, fire flow requirements set forth in Table 5-1 are
based on previous estimates for these land use types in similar communities to the City. In all
land use types, they are at or above the minimum criteria set forth on the 2010 Oregon Fire Code.

5.3 WATER SYSTEM CONDITIONS DURING HIGH DEMAND

In accordance with typical industry standards, the City’s water supply system should have the
capability to meet a system demand condition equal to the occurrence of a maximum day
demand condition concurrent with a fire flow event. For planning purposes, it is assumed that the
maximum day plus fire flow demand condition will consist of a single concurrent fire flow event.

5.3.1 Water Supply

The reliable yield of all sources of water supply shall exceed the projected maximum day
demand on the system. The definition of reliable yield of water supplies is the total potable water
production and delivery capacity of the water system during the worst drought. The worst
drought conditions are estimated from historical stream flow records. Generally, it is
recommended that the total maximum production capacity be at Jeast ten percent greater than the
maximum day demand to allow for concurrent fire flow demands, assure compliance with
drinking water quality standards during periods of poor source water quality, and repair of water
system equipment.

5.3.2 System Pressure Requirements

Under normal operating conditions, water pressure in the distribution system should range
between 40 and 100 psi. The lower end of this pressure range is intended to ensure that adequate
pressure is available for the highest fixture at a service connection during maximum demand
conditions. The higher end of this pressure range is intended to minimize system repairs, lower
the potential for surge damage, minimize water leakage rates, and reduce pressure rating of
pipes, thus reducing the cost of new pipeline installation.

Under fire flow conditions, lower pressures in the distribution system are allowable. In
accordance with Oregon State Department of Human Services {DHS) rules, the minimum system
pressure under fire flow conditions shall be 20 psi as measured at the property line.
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Table 5-1. Recommended Fire Flow Requirements®®

Single-Family Residential” 1,500 2 0.18 = e =
Multi-Family Residential® 1,500 3 0.27 - - =
Institutional™ 3,000 4 0.72 2,000" 4 0.36
Industrial/Commercial® . 5,000 4 1.20 3,000" 4 0.60

(2)

U]

()

Construction type and fire area are not generally known during the development of a master plan; consequently, fire flow requirements set forth in this table are based on previous estimates
for these land use types and similar communities.

Unique projects or projects with allernate materials may require higher fire flows and will be reviewed by the Fire Marshal on a case-by-case basis (e.g.. proposed commercialfindustrial areas
and schools).
The Fire Marshal normally allows up to a 50 percent reduction in fire flows if a building is sprinklered. However, the Fire Code also requires that no fire flow be less than 1,000 gpm for single

family residential or 1,500 gpm for all other building types. For a more conservative fire flow estimate, Single Family and Multiple Family buildings were considered non-sprinklered for this
Water Master Plan Update.

Specific fire lows were determined from Table B105.1 of the 2007 OFC, and depend on construction type and fire area. These fire flow requirements are based on buildings being fully
sprinklered.

Recommended storage volumes do not include volume associated with 500 gpm sprinkier flow.

®  Single Family includes Low Density Residential and Medium Density Residential land use.

@ Mulliple Family includes High Density Residential land uses.

™ nstitutional includes Parks & Recreation and Public and Quasi-Public land uses.

‘f’ Fire flow includes a 500 gpm demand for on-site sprinkler flow.

@ |ndustrial/lCommercial includes Commercial, Mixed Use Corridor, Mixed Use Downtown, Mixed Use Employment, Industrial and Future Urban land uses.
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Chapter 5
Water Distribution Systemn Service Standards

5.4 PUMPING FACILITY CAPACITY

Sufficient water system pumping capacity should be provided to meet the greater of these two
demand conditions:

. A maximum day demand concurrent with the largest single fire flow requirement in
the pressure zone with the largest pump at each booster pump station in standby
maode.

[ ]

A peak hour demand with the largest pump at each booster pump station m standby
mode.

5.5 CRITICAL PUMPING FACILITIES

Critical pumping [acilities are defined as those pumping facilities that provide water lo service
area(s) without sufficient emergency storage (see emergency storage section) and that meet the
following criteria:

# The largest pumping facility that provides water,

* A pumping facility that provides the sole source of water to a single or multiple
pressure zone(s ), and

* A pumping facility that provides water from a supply well.

All entical pumping faciliies should be equipped with an on-site, back-up power generator. At
less critical facilibes, a plug-in adapter will be used to allow interconnection to a portable
generator, which will be brought to the site by City staff during a prolonged power outage.

[f unavailable by gravity storage. the fire flow should be supplied with a National Fire Protection
Association (NFPA) rated fire pump. If an NFPA rated fire pump is not used, then a pump(s) and
motor(s) combination with a4 back-up power source ol sufficient capacity to meet the requured
maximum [ire flow and mumum residual pressure requirements, as determined by the CCFD's
Fire Marshal, is required. Pump stations serving pressure zones with elevated storage for
pressure control are controlled using pressure control valves.

5.6 WATER STORAGE CAPACITY

Standards have been developed for determining treated water storage capacity needs within the
individual pressure zones of a distributon system to meet diumal operational peaks and
emergency conditions. Per AWWA Manual 32, storage requirements can generally be
categorized into the following four components:

e  Operational Storage

» Equalization Storage

e Fire Flow Storage

» Emergency Storage
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Chapter 5
Water Disfribution System Service Standards

The following discussion presents design guidelines for each of these four components.

5.6.1 Operational Storage

The operational storage component allows for the continued supply of water to the system from
reservoirs during temporary shutdowns of the water treatment plants or booster pump stations.
The necessary volume of operational storage 1s determined based on the anticipated timing and
duration of temporary shutdowns during the maximum demand period. As a result, the necessary
operational storage volume is dependent on the layout and functions of each water system utility
and is widely variable from system to system. Because the City’s treatment plants and booster
pumping stations are capable of operating as long as necessary during the maximum demand
period, there is no need for dedicated operational storage within the City’s distribution system.

5.6.2 Equalization Storage

Over any 24-hour period, water demand on the distribution system will vary. Typically, water
demand will be high in the morming when people are getting ready for the day, then will decline
to a nominal baseline level that is dominated by the water use patterns of commercial and
industrial areas. Demand will then begin to increase again in late afternoon, reaching a higher
level in the early evening as people return home from work. During periods when the rate of
demand exceeds the wells’ production rate, the excess demand is provided from equalization
storage. During periods when the rate of demand is less than the treatment plant’s production
rate, the equalization storage Is recharged. When a typical diurnal demand pattern is compared to
the average daily demand, the necessary supply from equalization storage is typically equal to 25
percent of daily demand. Therefore, to ensure the availability of adequate equalization storage
during a maximum day demand event, equalization storage requirements should be 25 percent of
the maximum day demand.

5.6.3 Fire Storage

Generally, fire flows will be provided by storage. Fire flow storage for each pressure zone must
be provided by the reservoir(s) that serve that pressure zone. The necessary fire flow storage for
each pressure zone is determined by the highest fire flow requirement of that pressure zone
multiplied by the required duration the flow is to be maintained. Pumped fire flows are allowed
for small areas where the pump station provides an adequate firm capacity, sufficient pressure,
and reliable operation. These areas would be small, isolated zones where construction of a
gravity storage facility is not practical.

5.6.4 Emergency Storage

A reserve of treated water is also required to meet demands during emergency outage periods,
when normal supply is interrupted. An emergency is defined as an unforeseen or unplanned
event that may degrade the quality or quantity of potable water supplies available to serve
customers. There are three types of emergency events that a water utility typically prepares for:
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Chapter 5
Water Distribution System Service Standards

* Minor emergency. A fairly routine, normal, or localized event that affects few
customers, such as a pipeline break. malfunctioning valve, hydrant break, or a brief
power loss. Utilities plan for minor emergencies and typically have statf and
materials available (o correct them.

*  Major emergency. A disaster that affects an entire, and/or large, portion of a water
system, lowers the quality and/or gquaniity of the water, or places the health and safety
of a community at risk, Examples include water treatment plant Failures, raw water
contamination, or major power grid outages, Water utilities infrequently expenence
MAJor emEergencies,

» Namral disaster. A disaster caused by natural forces or events that create water utility
emergencies. Examples include earthquakes, forest or hrush fires, hurmicanes,
tornados or high winds, floods, and other severe weather conditions such as freezing
or drought.

Determination of the required volume of emergency storage 15 a policy decision based on the
assessment of the risk of failures and the desired degree of system reliability, The amount of
required emergency storage is 8 function of several factors including the diversity of the supply
sources, redundancy and reliability of the production Facilities, and the anticipated length of the
emergency outage. [n developing an emergency storage requirement for the City, typical industry
standards were used.

The American Water Works Association (AWWA) states that no formula exists for determining
the amount of emergency storage required, and that the decision will be made by the utility based
on & judgment about the perceived vulnerability of the system. For this Water System Master
Plan. it has been assumed that the emergency storage reguirement will be based on mmor
emergencies and specific major emergency crilena. Based on this assumption, and the fact that
the City does have emergency supply connections with adjacent agencies, it 1s recommended that
the City have a nummum quantity of emergency storage volume equivalent to the average day
demand.

5.6.5 Total Water Storage

The minimum treated waler storage capacity in the system available to each pressure zone shall
equal the sum of the following:

¢ Operational. The minimum operstional slorage 18 based on the layout and functions of
the individual water system utility. Because the City's treatment plants and booster
pumping siations are capable of confinuous operation during the maximum demund
penod, dedicated operational storage 1s not required,

equivalent to 25 percent of the maximum day demand. This storage volume should be
located within the pressure zone.
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Chapter 5
Water Distribution System Service Standards

e Fire Flow. The storage allocated to provide fire flows should be equivalent to the
maximum fire flow in the pressure zone multiplied by the duration the flow rate must
be maintained.

e Emergency. The minimum emergency storage volume allocated for providing water
duning periods when normal supply 1s interrupted is based on the water system
vulnerability, or the frequency and duration of water service interruption. Typically,
the minimum emergency storage volume shottld be equivalent to 100 percent of the
average day demand.

5.6.6 Reservoirs

Reservoir facilities are sized in accordance with the total water storage capacity required in each
pressure zone. Reservoir inlet and outlet piping shall be designed to facilitate adequate tumover
of stored water at the facility and avoid water quality problems. Reservoir management
techniques such as lowering reservoir levels during periods of low demand will also ensure the
freshness of the water supply and eliminate the need for rechlorination.

To ensure adequate service pressures, new reservoirs are typically placed so that the overflow
elevation is 100 feet above the normal upper service elevation of the pressure zone it is serving.
This arrangement will allow for fluctuations in reservoir level while maintaining system
pressures within the desired range. The City should consider equipping reservoirs with a remote-
controlled shut-off valve or seismic valve to prevent drainage after a significant earthquake.

5.7 WATER TRANSMISSION AND DISTRIBUTION SYSTEM

The following criteria will be used as guidelines for sizing new distribution pipelines. However,
the City’s existing system will be evaluated on a case-by-case basis. For example, if an existing
pipeline experiences head loss in excess of the criteria described below during a maximum day
plus fire flow event, this condition, by itself, does not necessarily indicate a problem as long as
the minimum system pressure criterion 1s satisfied.

Consequently, the City’s existing system will be evaluated using pressure as the primary
criterion; and secondary criteria, such as pipeline velocity, head loss, age, and material type, will
be used as indicators to locate where water system improvements may be needed.

New transmission and distribution pipelines to serve the City’s future planning areas should be
located within designated utility cormidors wherever possible. These designated utility corridors
should be within public rights-of-way to minimize or eliminate the need for utility easements
within private property.

5.7.1 Pipeline Networks

The pipelines in the City’s distribution system will generally be sized based on the criteria
described below for average, maximum day and peak hour demand conditions.
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Chapter 5
Water Distribution System Service Standards

5.7.1.1 Average Day Demand

e Pressures should be maintained between a maximum of 100 psi and a minimum of
40 psi.

¢ The maximum velocity within the distribution system pipelines should be 3 to 5 feet
per second (fps).

5.7.1.2 Maximum Day Demand plus Fire Flow

e The minimum allowable residual pressure should be 20 psi at the flowing fire
hydrant.

e The maximum velocity within the distribution system pipelines should be 10 fps.

e Head losses within the distribution system pipelines should be limited to 10 feet per
thousand feet (ft/kft) of pipeline.

5.7.1.3 Peak Hour Demand

e The minimum allowable service pressure should be 40 psi.
¢ The maximum velocity within the distribution system pipelines should be 7 fps.

e Head losses within the distribution system pipelines should be limited to 10 ft/kft of
pipeline.

The distribution system shall be looped at all possible locations to maintain adequate circulation
and water quality. Long, dead-end pipelines shall be avoided whenever possible to prevent water
quality problems. When unavoidable, a fire hydrant or blow-off hydrant shall be installed at the
end of the line to facilitate periodic system flushing. A maximum development size of 25 lots
will be allowed on a dead-end line.

5.7.2 Valves

Valve location and spacing are important considerations in the design of a water distribution
system. Pipelines must include an adequate number of properly located valves to allow for
isolation of pipeline sections in the event of maintenance operations or new construction. Typical
mdustry standards for valve spacing are identified in Table 5-2. The supply pipelines that deliver
water to the City's system are those coming out of the wells and to the treatment facilities. The
transmission and distribution pipelines provide the network grid from which most customer
connections are served. A general guideline for locating valves in the distribution system is that
smaller branch mains should be equipped with a valve so that any service problems on the
branch pipeline do not require a shut-off of the major transmission line. Within the distribution
grid, placement of a valve on all legs of tees and crosses will minimize the extent of a service
disruption during system work. For the same reason of localizing service disruptions, system
design should avoid direct service taps into transmission pipelines whenever possible.
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Chapter 5
Water Distribution System Service Standards

Table 5-2. Maximum Valve Spacing Standards

Pipeline Func;ﬂ-ﬁn Maximum Spacing
Supply pipeline 1 mile
Transmission pipeline 1,300 feet
Residential distribution pipeline 800 feet
Commercial distribution pipeline 500 feet

5.7.3 Hydrants

Fire hydrants are dispersed throughout the distribution system to provide the emergency flows
required for fire protection. The requirements for spacing fire hydrants are defined in
Appendix C — Fire Hydrant Location and Distribution of the Oregon Fire Code, and are shown in
Table 5-3. In applying the fire code, the CCFD shall determine the required fire hydrant
distribution based on their judgment.

Table 5-3. Number and Distribution of Fire Hydrants

b
2ea B .
1,750 or less 1 500 250
2,000 - 2,250 2 450 225
2,500 3 450 225
3,000 3 400 225
3,500 - 4,000 4 350 210
4,500 - 5,000 5 300 180
5,500 6 300 180
6,000 6 250 150
6,500 — 7,000 7 250 150
7,500 or more 8 or more® 200 120

For SI; 1 foot = 304.8 mm, 1 gallon per minule = 3.785 L/m

B Reduce by 100 feet for dead-end sltreels or roads.

® \where slieels are provided with median dividers which cannol be crossed by fire fighters pulling hose lines, or where arlerial
sireets are provided wilh four or more iraffic lanes and have a lraffic count of more than 30,000 vehicles per day, hydrant
spacing shall average 500 feel on each side of ihe sireel and be arranged on an allernating basis up to a fire-flow requirement
of 7,000 gallons per minule and 400 feel for higher fire-flow requirements.

© Where new waler mains are extended along sireels where hydranls are nol needed for proleclion of struclures or similar fire
problems, fire hydranls shall be provided al spacing nol to exceed 1,000 feet to provide for lransporiation hazards.

¥ Reduce by 50 feel for dead-end slresls of roads.

' One hydranl for each 1,000 galions per minute of fraction thereof.
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Chapter § @
Water Distribution System Service Standards

In general, no hydrant shall be installed on & water main with less than an 8-inch inside diameter
and the hydrant shall have a minimum 6-inch inside diameter. However, in certain cases where it
is proven that the hydrant and distribution main can meet flow and pressure requirements,
connection fo a water main with a 6-inch inside diameter will be allowed. Hydrants shall be
located as close to the distribution main as possible and shall be no more than 40 feet away. To
comply with this requirement, hydrants will generally be located on the same side of the street as
the distribution main. In areas where required fire flows exceed 1,500 gpm, the water supply
must be provided by more than one hydrant (see Table 5-3).

5.8 WATER SYSTEM STANDARDS SUMMARY

A summary of the recommended potable water system performance and operational criteria 1s
presented in Table 5-4 and reflect typical water system industry standards, including the DHS,
Oregon Administrative Rules (OAR), the Environmental Protection Agency (EPA), the AWWA,
the 150, and the Oregon Fire Code (OFC).
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FERFORMANCE CRITERIA FOR PLANNING & DESIGN

Table 5-4. City of Milwaukie Planning and Design Crileria

Femarks | I5ses

|_Fire Flow Requirements (flow (gpm) @ duration [hours])

' |

Single-Family Residential

1,500 gpm @ 2 vs

Mulii-Family Residential

1,500 gpm @ 3 hrs

Fire flows based on new development requirements. Exisling

Inshitutional (schools, hospilals, elc.}

2.000 gpm @ 4 hrs {with approved aulomalic sprinkler syslam)

developmenl will be evaluaied on a case by case basis,

Commercial/industrial *

3,000 gpm @ 4 hrs {with approved aulomalic sprinkler syslem)

Water Supply Capacity

because of Ihe hislorical varying slandard.

Maximum Day Demand Plus Fire Flow

Provide capacily equal to maximum day demand plus fire fiow

Peak Hour Demand

Provide capacity equal to peak hour demand

Pumplng Facility Capacity

Boosiar Pump Capacity

Equal 10 the maximum day demand for Ihe pressure zone.

Design for maximum day plus fire flow or peak hour (whichever
is larger), only il no gravity storage is available wilhin Lhe
pressure zone and/or service area.

Backup Power

Equal lo Ihe firm capaciiy of the pumping facility.

On-site generalor ior crilical stalions. !
Plug in poriable generator for less critical stations.

Water Storage and System Peaking Capacify

Equalization 25 percent of maximum day demand
'Varies depending on required fire flow duration. Highesi fire
flow demand in any particular area conlrols size of required
storage (see Tabie 4-2). Recommended (ire slorage volume
Fi Varies does not include volume associaled wilh 500 gpm sprinkier
ire . : #
{see requirements lisled in remarks columny flowe,
1.500 gpm @ 2 tus = 0.18 MG
1,500 gpm @ 3 hrs =0.27 MG
2,500 gpm @ 4 hrs = 0.60 MG
Emergency Maximum day demand Based on DHS recommendaiions.
Tolal Waler Storage Capacity Equalization + Fire + Emergency
Water Transmisgion Line Sizing
Digmeter 18-inches in diameler or larger

Average Day Demand Condilion

Minimum Pressure [psi] 40 psi
Maximum Pressure [psi] 100 psi
Maximum Velocity [fUsec] 3fps
Maximum Day Demand Condiilon Criteria based on requiremenls for new development, exisling
Minimum Pressure [psi] 40 psi | lransmission mains will be evaluated on case-by-case basis.
L Maximum Head loss [A/1000 fi| 3 AUkt | Evaluation will include age, material type. velocity, head loss,
Maximum Velocity [f'sec] 5ips and pressure.
Peak Hour Demand Condition
Minimum Pressure [psi] 40 psi
iaximum Head loss [ft/1000 fi] 3 kit
Maximum Velocity [fi'sec] 5fps
Hazen Williams "C" Fagior 140 For consistency in hydraulic modeling.
Pipeline Material Duclile lron

Water Distribution Line Sizing _

Diarneter

Less than 18-inches In diameter

tust verify pipeline size wilh max day and fire flow analysis.

Average Day Demand Condition

nondooped waler pipeling

Minimum Pressure [psi] 40 psi
taximum Pressure |psi 100 psi
Maximum Velecity [fifsec) 3-5fps
Maximum Day w/ Fire Flow Demand Condilion Crileria based on requirements for new development, existing
Minimum Pressure [psi] (st fire node) 20 psi distnbulion maing will be evalualed on case-by-case basis.
Maximum Head loss |A/1000 H] 10 fl/ki Evalualion will include age, matenal type, velocily, head loss,
Maximum Velocity [f/sec] 10 1ps. and pressure,
Peak Hour Demand Condition
Minimum Pressure [psi] 40 psi
Maximum Head loss [f/1000 fi] 10 Tkt
[ iaximum Velooity [ft'sac] 7ips
Hazen Wiliams "C" Faclor 140 For consistency In hydraulic modeling.
Pipeline Malerial Duciile |ron
Maximum Valve Spacing
Supply Pigeling 1 mile
Transmission Pipeline 1,300 feel {minimum)
Residential Oistribulion Pipeling 800 feel
Commercral Diglibulion Pipeling 500 feel ]
Uniform Fire Code Hydrari Distribution Requirements
Residential 500
Commercial, Industrial, and Other High Vatue Dislricl ! 200-500
QTHER CRITERIA
L Maximum Number of residenlizl lols Ihal can be served by a 25 lots If 3 non-looped waler line goes oul-of-service, all assacialed

residences lose water service.

) 4 pumping faciiny is dolined as critical f it rovides servics (o wessurs zones ar‘od service areas wilhoul sufficient emergency slerage and that meel e idicwing aileron.

» The targes! laciity thal provides waler 10 a panlicular reasurs 7o0g and/or service area.
« A lacilily thal provides Lhe sole source of walar Lo sngle or multiple pressure zones andfor service aisas, and

» A daailily that provides water [rom a Supply turneut inte pressure zenas and/or service arees.
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CHAPTER 6
Hydraulic Model Development

This chapter describes the development, calibration, and verification of the City's water
distribution system hydraulic model.

To develop the City’s hydraulic network model, West Yost completed the following steps:
¢ Used City’s existing water distribution system maps (exported from City’s GIS) to
create the hydraulic model,

e Verified that the hydraulic model system configuration (pipeline sizes, alignments,
connections, and other facility sizes and locations) is representative of the current
City’s water system,

¢ Allocated existing water demands by using City’s spatially located account
information to distribute demands within the hydraulic medel, and

e C(Calibrated the City’s water system hydraulic model to simulate pressures and flows
observed in the field.

To accomplish these tasks, West Yost worked closely with City’s Engineering and Operations
staff to obtain and review:

e Available information regarding existing transmission and distribution mains, storage
tanks, groundwater wells, pump stations and other water facilities,

¢ As-built drawings and maps detailing sections of the system to confirm pipeline sizes,
material type, age, locations and alignments, and

o Avajlable metered account data.

The water distribution system model was then calibrated and verified using tank level, flow, and
pressure data observed in the field during July 2010. The hydraulic model development,
calibration, and verification are described in the following sections.

6.1 DEVELOPMENT OF THE HYDRAULIC MODEL

West Yost developed a hydraulic medel of City’s water system using a series of steps that
included the following:

» Incorporated the description of the model and element definitions

¢ Imported pipelines, nodes, and junctions into InfoWater

* Assigned roughness factors in InfoWater

¢ Allocated elevations in HHOMAP

* Spatially located accounts in GIS

s Allocated water demands in H;OMAP

e Incorporated station elements into InfoWater

o Applied naming scheme in InfoWater
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Chapter 6
Hydraulic Model Development

Each of these steps is discussed in more detail below.
6.1.1 Description of the Model and Element Definitions

MWH Soft’s InfoWater 1s the hydraulic modeling software used to represent the City’s water
system. This computer simulation mode] transforms information about the physical system into a
mathematical model that solves for various flow conditions based on specified demands. The
computer model then generates information on pressure, flow, velocity and head loss that is used
to analyze system performance and to identify system deficiencies. The model can also be used
to verify the adequacy of recommended or proposed system umprovements.

The hydraulic model is represented as a skeletonized network of nodes (e.g., location of a tank,
location where pressure is monitored), and node-connecting elements (e.g., pipes). However,
because nodes are representative of various actual facilities (e.g., tanks, pump stations, or wells)
and physical locations, a definition of each element was created during the development of the
hydraulic model. The description of nodes and node-connecting elements are described as
follows:

Node: Nodes, as defined for the City’s model, represent transitions in pipeline characteristics
(e.g., diameter) or points in the system where pressure or water quality is monitored. Nodes also
represent locations in the system where metered water demands do not exist, such as at wells,
pump station and tanks. Elevation and physical facility location are the data requirements for
nodes.

Junction: Junctions, as defined for the City’s model, represent locations in the system where
water 1s subtracted from the system and are used in the model to mark the locations in the system
where a water demand exists. Junctions can also include transitions in pipeline characteristics
(e.g., diameter). Data requirements for junctions are the demand at each junction, elevation and
location.

Pipe: Pipes (i.e, links), as defined for the City’s model, represent facilities that convey water
from one point in the system to another and are used to represent pipelines or check valves in the
mode]. Diameter, from/to node or junction, length and pipeline roughness factor are the input
data required.

Reservoir: Reservoirs represent external sources of water for the model (e.g., groundwater
basin), and remain at a constant level irrespective of the flow unless they are specified as
variable-head reservoirs. Reservoirs are used to represent the source for each of the groundwater
wells in the City’s model. Location, water surface elevation, and nominal pressure are the input
data required.

Tank: Tanks, as defined for the City’s model, are distinguished from reservoirs by having
known finite volumes and water surface elevations that change with time as water flows into or
out of the facility. This element is used to represent the City’s storage tank. Diameter, bottom
elevation, overflow elevation, and location are the input data required.
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Chapter 6
Hydraulic Model Development

Pump: Pumps, as defined for the City’s model, represent locations in the model where the
hydraulic grade line is raised to overcome elevation differences and friction Josses, and are used
to represent pump stations. Elevation, number of pumps, pump test results, pump curves,
sequencing, and location are the input data required.

Valve: Valves, as defined for the City’s model, regulates either flow or pressure in the
distribution system. Diameter, setting, elevation and location are the input data required.

6.1.2 Pipelines, Nodes, and Junctions Imported into InfoWater

City staff provided a GIS geodatabase file contaimng the geospatial location of existing
pipelines, check valves, and control valves for the City water system. The geodatabase layer of
the existing water pipelines was imported into the hydraulic model, but did not include “from”
and “to” nodes (i.e., points designating the beginning and end of the pipeline). Consequently,
InfoWater’s dppend Nodes feature was used to create and assign the beginning and end-points
(from and to nodes) for the existing pipelines. In addition, West Yost also developed an attribute
in the hydraulic model database to include the original GIS geodatabase Object ID, allowing City
staff to leverage or integrate information with City’s GIS.

6.1.3 Roughness Factors Assigned in InfoWater

The original geodatabase layer for existing water pipelines did not include roughness factors.
However, the geodatabase did include material type, which is an attribute that can be used as a
surrogate for roughness factor. Consequently, West Yost assigned a preliminary roughness factor
(i.e., C-factor), based on experience and professional judgment, to each pipeline by using its
material type and year of construction as a surrogate in the hydraulic model. Table 6-1 presents
the C-factors assigned to each of the different matenal types within the City’s water system.
These C-factors were then validated during calibration of the hydraulic model.

6.1.4 Elevations Allocated in H;,OMAP

Light Detection and Ranging (LIDAR) topography was received from the City, and was used to
assign elevations to each node using H;OMAP’s Elevation Interpolation feature. Certain service
elevations (at the existing pump stations) were later confirmed during calibration.

6.1.5 Accounts Spatially Located in GIS

This section describes the methedology used to spatially locate water consumption for the
metered accounts which include Residential, Multi-Density Residential and Commercial.
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Table 6-1. C-Factors Assigned in the Model®®

1930-1940 80 110 100 120 NA NA NA NA NA NA NA NA 110 120
1941-1850 90 110 100 120 NA NA NA NA NA 85 NA NA 110 120
1951-1960 100 120 100 - 120 100 NA 140 150 NA 85 NA NA 110 120
1961-1970 110 120 110 120 100 NA 140 150 ‘NA 85 NA NA 120 130
1971-1980 110 120 120 130 110 NA 140 150 NA 100 NA NA 120 130
1981-1990 120 130 120 130 120 NA, 140 150 NA 130 NA NA 130 130
1991-2000 120 130 130 140 130 NA 140 150 NA 140 NA NA 130 130
2001-2010 120 130 130 140 140 NA 140 150 NA 140 NA 140 130 130
 Acronym obtained from geodatabase layer, PIPETYPE, for City of Milwaukie

" A - Not Applicable, malerial was not instailled during these years
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Chapter 6

Hydraulic Model Development

6.1.5.1 Metered Accounts

The City provided buling spreadsheets containing metered accounts and their corresponding
metered consumption data by address and customer class for each month of the year from 2005
through 2009. The most recent data set from 2009 was used to develop the existing water
demands for the hydraulic model and is the baseline for projecting future demands in Chapter 4.

Consumption data from metered accounts was spatially located using two separate methods. The
primary method is linking the consumption data by address to a separate GIS parcel file. Once no
additional matches are found, the secondary method is applied, which is geocoding any
remaining consumption data using a GIS street file. This secondary method assigns the billing
data to the centerline of the street for which its address corresponds. Figure 6-1 illustrates the
methodology used to link the addresses associated with the consumption data to the addresses in
the GIS parcel file and street file.

West Yost was able to spatially locate 99.5 percent of the metered accounts (6,750 out of 6,783)
present in the 2009 billing spreadsheet provided by the City. Although there is no minimum
industry standard for geocoding, this amounts to 98 percent of the total 2009 metered
consumption within the City. The remaining consumption in the City was either from meters
without proper addresses or meters with addresses that did not match up with either the GIS
parcel file or the GIS street file. Table 6-2 presents the percentage of total metered accounts and
metered consumption spatially located for the City. '

Table 6-2. Spatially Located Results for City of Milwaukie

O d. gp

Actual 2009 6,783 2,922 1,810
Spatially Located using Parcel file®® 6,578 2,793 1,730
Spatially Located using Street file 172 82 58
Spatially Located Total® 6,750 2,875 1,788
Percent of Actual 2009 99.5% 98% 98%

¥ Data provided by City in May 2010 and does nol include unaccounted-for waler.

“"’ Based on West Yosl's GIS.
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Hydraulic Model Development

Figure 6-1. lllustration of Methodology for Spatially Locating Metered Accounts
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Figure 6-2 compares the spatially located water demand data with existing pipelines imported
mto InfoWater, As shown in Figure 6-2, most areas with spatially located demands also had an
existing pipeline. This correlation indicates that the geodatabase layer used as the basis for the
hydraulic model includes most of the existing pipelines,

6.1.6 Water Demands Allocated in H:OMAP

For the City's water system, water demands were allocated in the hydraulic model using the
spatially located demand data developed in the previous section and the Demand Allocation/Pro
module of H:OMAFP (Allocation Module). The Allocation Module has six fully automated
methods for accurately computing and loading network models based on demand Lype. location
and variation. The method used for the City’s model was the “Closest (nearest) Pipe Method.”
This method locates the closest pipeline to each meter (i.e. if there are parallel pipelines at the
meter point, the demand will be allocated to the pipeline that 1s closest to 1ts position), Demands
are then assigned to the closest or furthest junction node on either side of the pipeline based on a
distance-weighted approach. West Yost staff reviewed the model after running the Allocation
Module to confirm that the demands were allocated to the correct pipeline.
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Hydraulic Model Development

Water demand within the hydraulic model was allocated to each revenue class designation,
providing City with additional flexibility in the model. Table 6-3 presents the demand column
assigned to each revenue class within the hydraulic model.

Table 6-3. Revenue Class Assignment

- [hes D " o

| Residential Metered
Multiple Residential Metered 2
Commercial Metered 3

- Customer class description provided by Cily in May 2010.
P Column number corresponds lo Demand # Column in Junclion database in the InfoWater model.

6.1.7 Station Elements Incorporated into InfoWater

After the nodes and pipelines were imported into the hydraulic model, major system facilities
(e.g., groundwater wells, pump stations, and storage tanks) were digitized into the model. Each
of these facilities was entered into the model by hand based on drawings provided by the City.

6.1.8 Naming Scheme Applied in InfoWater

After the major facilities were digitized info the model, each model element was assigned a label
which identifies the type of model element, the element’s purpose, and the element’s location.
Assigning each model element a specific label allows the modeler to easily locate specific
elements or more readily identify potential problems during the calibration and verification
process. The City model was populated using the naming scheme presented in Table 6-4.

6.2 DIURNAL CURVE DEVELOPMENT

To add the time vanable to the City’s hydraulic model and to create a true extended period
simulation (EPS) model, West Yost developed a representative 48-hour diurnal pattern for the
City’s service area.

The extended simulation is based on station SCADA data on tank level, flows, and pump
discharge pressures for the City’s tank, wells and booster pump stations. This information was
obtained for the period from July 6, 2010 to July 11, 2010. July 10 and 11, 2010 were selected as
the period when recorded flow characteristics best represented system operations. Consequently,
hourly production data from the tank, wells and booster pump station were summed using
SCADA flow recordings to represent the total demand for each City’s Pressure Zone. By using a
48-hour demand pattern, the model can more accurately represent fluctuations in demand over
the simulation period.
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Table 6-4. Naming Scheme for Network Elements

Modeal Componeant

Maming Scheme

¥ "100” = Sequential Number

. . P-1-100
Pipelines t
"1" = Pressure Zone 1
‘ “P” = Pipeline
{  “100" = Sequential Number
— J-1-100
Junctions ‘[
“1" = Pressure Zone 1
“J" = Junction
¥ "100" = Sequential Number
— N-1-100
Nodes T
“1" = Pressure Zone 1
“N” = Node
w0z
Wells = I
| “02" = Station Number
"W" = Reservoir
; “1" = Well Number
| {7 PMP-W-1
Well Pumps t e =well Station
' “PMP" = Pump
= 5 T-CONCRETE
Tanks t__ “CONCRETE" = Station Name
-—"T" = Tank

Booster Pumps

— “HDP" = High Demand Pump
“1" = Sequential Number

0 PMP-LAVA-HDP1

“LAVA”" = Facility Siation Mame
"PMP" = Pump

8

Valves

— "01” = Sequential Number
V-LPVA-1
“LAVA" = Facility Station Name

"V = Valve

“01" = Sequential Number

L VPRV

— “PRV" = Pressure Reducing Valve
—— V" = Valve

WEST YOST ASSOCIATES
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Chapter 6
Hydraulic Model Development

There are 4 pressure zones in the City service area. All pressure zones are supplied water from
groundwater wells. The following paragraphs provide the methodology used in the development
of the diurnal curve for each of the City’s pressure zones.

6.2.1 Pressure Zone 1

The main source of supply in Pressure Zone 1| is the Concrete Tank which is supplied by
Wells 2, 3 and 5. Flow information from Wells 2, 3 and 5 is available from SCADA. The
Concrete Tank level information is also available from SCADA, and was converted to flow data
by using the volume of the tank. At Well 2 facility site, a transfer pump station (W2 Transfer
Pump Station) is used to move water from the Concrete Tank to the Elevated Tank. Flow from
SCADA for the W2 Transfer Pump Station is also available.

There are three PRVs that provide supplemental supply from Pressure Zone 2 to Pressure
Zone 1. These PRVs are regulated based on pressure. There 1s no recorded flow available for
these PRVs. Based on the recorded field pressure and SCADA information for the Concrete
Tank, and Wells 2, 3 and 5, there were flow through these PRVs when pressure in the Pressure
Zone 1 system dropped below the pressure setting at these PRV stations. However, flows are
minimal, and the amounts of these flows were not able to be verified since there were no
SCADA available at these PRV stations. Consequently, flow through each PRV for development
of the diurnal curve was assumed to be zero.

Pressure Zone 1 also provides supply to Pressure Zone 4 through the Lava Pump Station. The
flow at the Lava Pump Station is recorded on SCADA.

To create the Pressure Zone | diumnal curve, the flow from the elevated tank was either added or
subtracted, depending on if the tank was emptying or filling, respectively, from the total
production from Wells 2, 3 and 5 at an hourly increment over a period of 48 consecutive hours
from July 10 to 11, 2010. In addition, the flows through the Lava Pump Station and the W2
Transfer Pump Station were subtracted from the total production from Wells 2, 3 and 5. The
resulting normalized diurnal pattern is provided in Figure 6-3.

6.2.2 Pressure Zone 2

Pressure Zone 2 is supplied from the Elevated Tank. There are 3 main groundwater wells that
provide supply into the Elevated Tank. These wells are Wells 4, 7 and 8. Flow information for
these wells 15 available from SCADA. The Elevated Tank level information i1s also available
from SCADA, and was converted to flow data by using the volume of the tank.

Pressure Zone 2 also provides supply to Pressure Zone 1. Water can be conveyed from Pressure
Zone 2 to Pressure Zone 1 through 3 PRVs as previously descnbed in Section 6.2.1. In addition,
the W2 Pump Station conveys water from the Concrete Tank to the Elevated Tank. Flow from
SCADA for this station is available.

An altitude valve facility located at Well 6 site is used to move water from the Elevated Tank to
the Stanley Tank. This altitude valve may provide additional supply from Pressure Zone 2 to
Pressure Zone 3. A valve at Well 6 must be manually operated to allow supply from Pressure
Zone 2 to Pressure Zone 3. Once the valve is operated, the water systems can be monitored by
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SCADA. For the time period selected for development of the diurnal curve, SCADA information
for this facility indicates zero flow.

Pressure Zone 2 can also receive water from Well 6 through the W6 Transfer Pump Station. The
SCADA information for the W6 Transfer Pump Station indicates zero flow during the two-day
time frame.

The diumal curve for Pressure Zone 2 was calculated by either addmg or subtracting, depending
on whether the Elevated Tank was emptying or filling, respectively, from the total production
from Wells 4, 7 and 8. The flow from the W2 Pump Station was added to the Pressure Zone 2
diumal curve. The resulting normalized diumal pattemn is shown in Figure 6-4.

6.2.3 Pressure Zone 3

Pressure Zone 3 is supplied from the Stanley Tank through the Zone 3 Pump Station. Well 6 1s
the mam groundwater well that supplies the Stanley Tank. Flow mformation from- this Zone 3
Pump Station 1s available from SCADA and was compiled at one hour increments over a period
of 48 consecutive hours to develop a diurnal pattern. Figure 6-5 illustrates the normalized diurnal
pattem for Pressure Zone 3. For the time period selected for development of the diurnal curve,
SCADA showed that there was no water transfer to or from Pressure Zone 2.

6.2.4 Pressure Zone 4

Pressure Zone 4 is supplied from the Lava Pump Station. Flow information from this pump
station is available from SCADA, and was compiled at one hour increments over a period of 48
consecutive hours to develop a diurnal pattemn. Figure 6-6 illustrates the nommalized diurnal
pattemn for Pressure Zone 4. Approximately 20 gpm flows continuously from Pressure Zone 4 to
Pressure Zone 1 to maintain fresh water in Pressure Zone 4.

6.3 HYDRAULIC MODEL CALIBRATION

The City’s hydraulic model was calibrated to confirm that the computer simulation model can
accurately represent the operation of the water distribution-system under varying conditions.
Calibration of the hydraulic model used data gathered through hydrant tests, optional fire flow
tests, and hydrant pressure recorders, as described in the following sections.

6.3.1 Development of Hydrant (C-Factor) Tests

After developing the hydraulic model, locations were chosen for possible hydrant flow testing
(see Figure 6-7). The selection of these hydrant test sites was based on specific pipeline size,
material type and age. These hydrant tests were used to evaluate pipeline friction factors
(C-factors) and to calibrate the model to ensure that the hydraulic model closely represented
actual observed pressure conditions in the field.

Hydrant flow testing was scheduled and performed on July 8 and 9, 2010. Table 6-5 provides the
field status of each hydrant test. Of the original 17 scheduled hydrant tests, 13 were performed in
the field. Four hydrant tests were canceled due to constraint(s) identified by City staff. Each
hydrant test involved flowing water through pipelines of a specific size, material type and age,
and then measuring the pressure drops along the pipelines to determine friction losses. The
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hydrant test procedure consisted of monitoning discharge flow and pressure at the key flowing
hydrant, and pressures al other hydrants along the supply routes to that key hydrant. Static
pressures were measured while the key hydrant was closed, and residual pressures were
measured while the key hydrant was flowing.

Table 6-5. City of Milwaukie Hydrant Test Locations and Status'®

Test Diameler Yeaar

# inches Malterial Installation @ Address Field Stalus

Along Cambridge Lane, Cancelled, Golf
1 L CIP 1952 South of Wavery Drive Tournament
Cancelled Due to
2 & CIP 1960 Weaftl:{;ﬁcffumﬁﬁnséﬁigva rd Paortland’s Main
d Break on McLoughlin
Along SE Mallwell Drive,
3 10 DIP 1980 East of SPT Corr. Completed
Along Madisen Sireet, Y.
4 B CIP 1830 West of 30" Avenue Completad
5 8 Dip 1981 Along Milwaukie Marketplace Completed
12 oie 1979 Aleng SE Intemational Way Completed
7 12 cip 1965 Along Mallard Way Completad
‘ Mear Linwood Elemenlary
a 10 kP i School, North of Grove Loop Completed
Along 66" Avenue, ;
4 ki DiF 1985 North of Eunice Street Ceanplated
Along Linwood Avenue,
10 8 DIP ' 1870 MNorth of Furnberg Street Gompiaiad
il & CIP 1958 Along Fleldcrest Drive Complatad
Along Filbert 51, East of
12 8 ciP 1969 32™ Avenlie Completed
13 6 PVC 1993 | Along Sherrett Street Completed
| Between 17" Avenue and Cancelled Due to
Al 12 CIP 1968 McBrod Avenue, South of Portland’s Main
Ochoco Street Break on McLoughlin
Cancelled Due to
A2 8 cip 1952 Along MeBrod Avanua, SO | Porifand's Main
Break en McLoughlin
Along Pennywood Drive, West
A3 G DIP 1990 of Fragmart Road Completed
Along Johnson Creek
Ad 8 oip 1970 Boulevard, Southeast of Completed
45" Place
W13 Test Locations (#1-13), 4 Alternate Tes| Locations (#41-24)
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Pipelines in the City’s water system range in size from 2-inches to 18-inches in diameter.
Pipeline materials consist mainly of cast iron, Other pipeline materials as listed in Table 6-1 are
also found in the City’s water system. The pipeline age in the City’s water system is 80 years old
or newer.

Prior to the model runs, each pipeline was assigned a preliminary C-factor based on the pipeline
size and material type as presented in Table 6-1. Consequently, each hydrant flow test was then
simulated using the hydraulic model of the City’s water system. Results were compared to the
field data to determine the accuracy of the model. The differences between ohserved static and
residual pressures for the field hydrant test, compared to readings predicted by the model, were
calculated. Although no specific criteria for calibration of hydraulic models exist in the United
States, the AWWA Engineering Computer Applications Committee (ECAC) has developed
suggested guidelines. Based on these suggested guidelmes, the goal of the calibration effort was
to achieve no greater than a 5 psi differential between the field hydrant test data and model-
simulated results. Results from the hydrant tests are discussed in more detail in the following
section,

6.3.2 Hydrant (C-factor) Test Results

The results of the simulated hydrant flow tests generally validated the system pipeline
configuration and confinmed the preliminary C-factors presented in Table 6-1. However, based
on the comparison of the collected hydrant flow test data and model simulation results, one of
the hydrant flow test (Test 9) required further evaluation because it did not meet the £5 psi
tolerance limit established for calibration.

The results from the remaiming hydrant tests indicate that the hydraulic model accurately
simulated the City’s water system, and was able to closely replicate field-observed pressures and
flows. The detailed result of each individual hydrant test that was performed is provided in
Appendix A. Further discussion regarding Test 9 is provided below.

6.3.2.1 Hydrant Test 9: 6-inch DI Pipeline Constructed in 1985

The difference between measured and modeled pressures for Hydrant 9A in Test 9 was 14 psi.
However, the C-factor for 6-inch DI pipelines is reasonable for this pipeline diameter, material
and age. Therefore, the results from the hydraulic model simulation indicate that for Test 9 there
are system configuration issues (e.g., partially closed valve(s), maccurate representation of
pipeline connectivity or pipeline diameter).

There are two potential partially closed valves in the vicimity of Test No.9 that warrant
additional field mvestigation by the City to confirm the status of these valves. Location 1 is
along Montgomery Drive, east of Linwood and location 2 is along Linwood, north of
Fumnberg Street.

For Test 9, it is recommended that City staff first confirm the valve status at the two locations.
When either of these two values were assumed to be partially closed in the hydraulic model,
Test 9 simulated within a 5 psi differential from the field hydrant test data.
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Chapter 6
Hydraulic Model Development

6.3.3 Development of the Verification Process

Venfying that a hydraulic mode] replicates field conditions requires representation of how the
system performs over a wide range of operating conditions. To ensure that the hydraulic model is
correctly configured and capable of producing results that are consistent with those observed in
the field, a verification process was conducted. Hydrant pressure recorders (HPRs) were used to
record pressures in the field. The data were then compared with model-predicted pressures at the
same system locations. Other pressure points monitored by City were also used in the
verification process. A bnef description of the verification process is presented below.

Sixteen hydrant pressure recorders were placed at different locations within the City’s water
distribution system. Each HPR collected field-pressure data for approximately five days (from
July 6, 2010 to July 11, 2010). The locations were selected based on their proximity to the
transmission mains and to extreme elevations (low and high) in the water distmibution system.
Since the City has 4 pressure zones, each pressure zone was assigned with at least 1 HPR.
Figure 6-8 shows the location of each HPR. HPR 11 was missing data due to mechanical failure
on the recorder. However, the absence of data from HPR 11 does not compromise the
verification process because there are 9 other HPRs in Pressure Zone 2 which recorded field
pressure during this time period.

Following the mtegration of the diurnal pattern into the hydraulic model, an EPS modeling run
was performed and the resulting pressures at each of the HPRs, the flows and pressures at each
well, and the tank level were graphed. To verify whether the City’s hydraulic model was
accurately predicting field-observed tank level, flows, and pressures, model-predicted tank level,
flows, and pressures were compared to actual field data. Results from the verification process are
discussed below.

6.3.4 Verification Results

Graphs of representative compansons between model-simulated and field-observed tank level,
flows, and pressures are provided in Figures 6-9 through 6-15. The following sections describe
the verification results for each City’s Pressure Zone.

6.3.4.1 Pressure Zone 1

Verification results for the City’s water system indicate that the model-simulated tank level for
Zone 1 trends well as shown in Figure 6-9. The model simulated flow at Wells 2, 3 and 5
facilities are slightly higher than the recorded SCADA flow. This slight discrepancy might be
due to the water that is added from the Treatment Plant for Wells 2, 3 and 5 as part of the
chlorine solution that is not recorded on the SCADA system. The overall model results for
Pressure Zone 1 indicate that the model was able to replicate field conditions.

As illustrated in Figure 6-10, the simulated pressures for the pressure recorders in the City’s
Pressure Zone 1 trend closely to the recorded field pressure readings. Individual graphs of
comparisons between model-simulated and field-observed pressures for each HPR are provided
in Appendix B. These results indicate that the water demands are properly allocated in the model
and that the modeled pipeline network 1s accurately configured.
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6.3.4.2 Pressure Zone 2

Figure 6-11 illustrates venfication results for the City’s Pressure Zone 2. Results indicate that the
model-simulated tank level for Zone 2 trends closely to the SCADA recorded level. Well 4
model-simulated flow trend fairly close to the SCADA recorded flow. The SCADA for Well 7
shows hourly fluctuation in flow, however Well 7 is controlled by the level in elevated storage
reservoir and so these fluctuations do not seem consistent with how this Well operates. The
model simulates that once the well is on it operates at a set flow and pressure. The model is
consistent with the high points of the SCADA data, which indicates that we are simulating the
operation of the facility correctly. We recommend that the City review the SCADA data for
Well 7 to evaluate where the flow is being recorded. Well 8§ model-simulated flow also trends
close to the SCADA recorded flow. The overall model results for Pressure Zone 2 indicate that
the model was able to closely replicate field conditions. Detailed verification results for other
Pressure Zone 2 facilities are provided in Appendix B.

As illustrated in Figure 6-12, the simulated pressures for the pressure recorders in the City’s
Pressure Zone 2 trend closely to the recorded field pressure readings, except for HPR 3. This
HPR is located on Dove Street at 24" Avenue, and subsequent evaluation by the City indicates
that this hydrant is part of the Oak Lodge Water Distribution System.

Individual graphs of comparnisons between model-simulated and field-observed pressures for
each HPR are provided in Appendix B. These results indicate that the water demands are
properly allocated in the model and that the modeled pipeline network is accurately configured.

6.3.4.3 Pressure Zone 3

Verification results for the City’s Pressure Zone 3 indicate that the model-simulated Stanley
Tank level for Zone 3 trends well as shown in Figure 6-13. The model-simulated flow at Zone 3
Pump Station trends closely to the SCADA flow. The model results for Pressure Zone 3 indicate
that the model was able to closely replicate field conditions.

There were 2 HPRs installed in Pressure Zone 3. As illustrated in Figure 6-14, the simulated
pressures for HPR 8 trend closely to the recorded field pressure readings. However, the
simulated pressure for HPR 9 was 8 psi higher than the recorded field pressure readings. Based
on City staff field investigation on January 4, 2011, the field pressure reading at the location
where HPR 9 was installed at 52" Avenue and King Avenue, ranged from 69.7 to 70.3 psi.
These readings are consistent with the model-predicted pressure of 71.2 psi. Therefore, the
hydraulic model pressure at the location of HPR 9 is accurate, as predicted in the field.
West Yost believes that the pressure discrepancy on HPR 9 during the period 1t was in the field
was most likely caused by an obstruction (i.e., dirt or rock) at the pressure sensor that caused the
inaccurate pressure readings. Therefore, we are confident that the model is accurately predicting
pressure in Pressure Zone 3. Individual graphs of comparisons between model-simulated and
field-observed pressures for each HPR are provided in Appendix B.

6.3.4.4 Pressure Zone 4

Figure 6-15 provides verification results for the City’s Pressure Zone 4. Results indicate that the
model-simulated flow through the Lava Pump Station trends well, and the model was able to
closely replicate field conditions.
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As illustrated in Figure 6-15, the simulated pressure for the pressure recorder in the City’s
Pressure Zone 4 trends closely to the recorded field pressure reading. Individual graphs of
comparison between model-simulated and field-observed pressure is provided in Appendix B.
These results indicate that the water demands are properly allocated in the model and that the
modeled pipeline network is accurately configured.

6.3.5 Hydraulic Model Calibration Findings and Conclusions

In summary, the results from the hydrant tests indicate that the hydraulic model is well calibrated
using the preliminary pipeline C-factors assigned as shown in Table 6-1. The model can simulate
a fire flow or other demand conditions within the City.

Overall, the results from the verification process validated the system configuration and demand
allocation in the hydraulic model except for some minor deviations, which need to be further
investigated by the City. Pump station flow rate comparisons at each of City’s operated facilities
trended well with SCADA recordings. Comparisons of HPR and model-simulated pressure data
also trended well. Most of the trends, though not exact, follow closely with the recorded HPR

pressurces.

Based on the results of the hydraulic model calibration, it can be concluded that the hydraulic
model provides a reasonable operational representation of the City’s water distribution system
and will be a good tool for planning and operational scenarios.
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Figure 6-3. City of Milwaukie Zone 1 Diurnal Pattern
July 10 to 11, 2010
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Figure 6-4. City of Milwaukie Zone 2 Diurnal Pattern
July 10 to 11, 2010
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Figure 6-5. City of Milwaukie Zone 3 Diurnal Pattern

July 10 to 11, 2010
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Figure 6-6. City of Milwaukie Zone 4 Diurnal Pattern
~July 10 to 11, 2010
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Figure 6-9. Verification for Zone 1
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Figure 6-10. Verification for Zone 1
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Figure 6-11. Verification for Zone 2
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Figure 6-12. Verification for Zone 2
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Figure 6-13. Verification for Zone 3
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Figure 6-14. Verification for Zone 3
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Figure 6-15. Verification for Zone 4
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CHAPTER 7
Evaluation of Existing Water System

This chapter presents an evaluation of the City’s existing water distribution system
(see Figure 7-1) and its capability to meet the recommended performance and planning criteria
for the City under existing demand conditions. The evaluation includes an analysis of water
storage capacity, pumping capacity and the existing distribution system’s capacity to meet
recommended operational and design criteria. The evaluation was conducted by West Yost using
the updated hydranlic model described in Chapter 6. The evaluation, approach, findings and
recommendations for addressing the existing water distribution system deficiencies are included
and are organized by pressure zone. A description of the recommended CIP to implement the
recommended improvements including an estimate of construction costs 1s provided in
Chapter 9.

7.1 EXISTING WATER DEMANDS

The existing water demands for the City’s water system are based on production data provided
by the City and are presented in Chapter 4. Table 7-1 summarizes the existing demands for each
of the City’s pressure zones.

Table 7-1. Existing Demands for the City

Average Day Demand”,  Maximum Day Demand”’, Peak Hour Demand™,
Pressure Zone gpm gpm fafalyy
. 317 '
2 1,184 2,268 3,223
3 116 221 314
4 46 87 124
Tolal 1,673 3,178 4,516

@ City average day demands are based on 2009 preduction data.
® Maximum day demand is 1.9 times the average day demand.
) Peak hour demand is 2.7 times the average day demand.

7.2 WATER STORAGE CAPACITY
7.2.1 Evaluation

There are two ground-level reservoirs and one elevated storage tank in the City’s water system.
Together, the storage shall be sufficient to meet the City water system’s operational,
equalization, fire flow, and emergency storage criteria. The volumes required for each of these
storage components are presented in Chapter 5 and summarized below:

e Operational Storage: Because the City’s treatment plants and booster pumping
stations are capable of operating as long as necessary during the maximum demand
period, there is no need for dedicated operational storage within the City’s
distribution system.

» Equalization Storage: 25 percent of maximum day demand;
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e FEmergency Storage: 100 percent of average day demand; and

e Fire Flow Storage: Per the Clackamas Fire District #1, fire flow storage is equivalent
to the maximum fire flow in the pressure zone multiplied by the required duration.
For Zones 1, 2 and 3, a fire flow of 2,500 gpm for a duration of 4 hours
(Industrial/Commercial) was assumed for this analysis. This fire flow rate is less than
the 3,000 gpm listed in Table 7-6 (City Fire Flow Requirements) in that the 500 gpm
for fire sprinklers is not included in the storage calculation. For Zone 4, a fire flow of
1,500 gpm for a duration of 3 hours (Multi-Family Residential) was assumed for this
analysis.

Because the City’s water supply includes wells, the groundwater basin can account for a portion
of the recommended water storage and system peaking capacity in the form of a groundwater
credit. The emergency storage credit reflects only that groundwater supply which can be reliably
accessed when needed (i.e., only wells equipped with auxiliary power). The maximum credit is
equal to the required emergency storage capacity.

7.2.2 Results

The existing storage facilities have been evaluated to determine whether they have sufficient
capacity to provide the required operational, fire flow, and emergency storage. The City
currently has 6.0 MG of water storage as shown in Table 7-2. Analysis of the City’s water
system indicates that the existing level of water storage is sufficient.

Although it is desirable for each pressure zone to have its own gravity storage, this is not always
feasible, especially with small pressure zones or pressure zones that have inadequate elevation
for a storage site. In these cases, sharing storage between pressure zones is allowed provided
there 1s a way to convey the required water into the adjacent pressure zone via pressure reducing
valves or pump stations. In the case of a pump station, it is also desirable to provide reliable
pumping capacity necessary to deliver the storage provided in the adjacent pressure zone.

As shown in Table 7-2, Zone 4 has a storage deficiency of 0.37 MG. However, Zone 4 has
access to Zone 1 storage via the Lava Drive Pump Station. Since Pressure Zone 1 has a storage
surplus of 0.68, no additional storage is recommended for Zone 4 at this time. However, the
Zone 4 booster pump station does not have reliable capacity to pump the required fire flow. Due
to space constraints at the Lava Drive Booster Pump Station, serving Zone 4, a dedicated on-site
backup generator was not constructed. In lieu of a dedicated on-site generator, a portable
generator is stored at the Milwaukie Johnson Creek facility and is dedicated for emergency use
only at the Lava Drive Booster Pump Station. Due to the small service area and lack of critical
facilities in Zone 4, a dedicated portable generator is acceptable for providing emergency back-
up power to convey the fire flow from Zone 1 to Zone 4.

As discussed in Chapter 5, it is important to prevent drainage of reservoirs after a significant
earthquake. The recommended improvements are as follows:

e [Install a remote controlled shut-off valve or seismic valve on each of the three
Teservoirs.
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Table 7-2. Summary of Existing Storage Requirements

Zone 1 Concrete Reservoir 1.50 0.22 0.60 0.46 1.27 247 9 0.82 0.68

Zone 2 Elevated Reservoir 1.50 0.82 0.60 172 3.14 3.49 9 1.42 0.08

Zone 3 Stanley Reservoir 3.00 0.08 0.60 0.17 0.85 0969 0.68 2.32

Zone 4 None 0.00 0.03 0.27 0.07 0.37 0.00 0.37 {0.37)
System Total: 6.00 562 3.28

1 Based on 25 percent of maximum day demand.

% Eire flows based on 4 hr duration x 2,500 gpm sprinklered flow for industrial/Commercial for Zones 1, 2 and 3 angd a 3 hr duration x 1,500 gpm Multi-Family Residential for Zone 4.
© Based on 100 percent of average day demand. ’

@ Groundwater storage credit is equal 1o 100% of the total pumping capacity for active wells with backup power. Groundwater storage credit can be used to offset required emergency storage capacity only.
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7.3 PUMPING CAPACITY
7.3.1 Ground Water Pumping Capacity
7.3.1.1 Evalusation

The City’s pumping capacity was cvaluated to assess its ability to deliver a reliable firm capaciry
to the exishng service area. AWWA Manual 31 “Distibution System Requirements for Fire
Protection”™ suggests that a standby pump and rehable power be provided to each pump station.
Since a standby pump for groundwater well pumps is not practical, the [irm groundwater
pumping capacity 18 defined for the City’s groundwater wells as the total well capacity for all
wells that can be accessed during a power outage, or all wells with back-up power, All the City's
groundwater well pump stations are equipped with backup power; therefore, the groundwater
pumping capacity in the City is equal to the total well capacity,

In addition, AWWA suggests that the pumping capacity critenion lor the water system be
sufficient to meet maximum day demand within the service area, assunung that gravity siorage is
available. If there is no gravily storage available within the service area, the total pumping
capacity must be equivalent to the larger design demand which in the City’s case 15 either
maximum day demand plus fire Now or peak hour demand, whichever 1s greater.

7.3.1.2 Results

The City has gravity slorage available withun the service area. As a result, the pumping capascity
for the water system must be sufficient to meet the maximum day demand. The pumping
capacity analysis indicates that the City's existing firm groundwater pumping capacity meels the
pumping capacity critenion for the entire service area during a maximum day demand condition.
As shown in Table 7-3, the City has a pumping capacity surplus of 1.427 gpm. Table 7-4
summarizes the pumping capacity of each pump station.

Table 7-3. Evaluation of Total Firm Pumping Capacity and Maximum Day Demand

Existing F

Fump Station

Groundwater Wells 4,605" 3,178

Pumping Capacity Surplus, gpm 1,427

L]

o Maximum day demand is 1.9 limes the average day demand
" Defined as the lotal active well capacity for &l wells that can be accessed during & powsr outages or all wells with backup

powes
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Table 7-4. Summary of Existing Pumping Facilities

Firm Capacity'™',

Pump Station Backup Power gpm
Well 02 v Active 394 394
Well 03 v Active 511 511
Well 04 v Active 605 605
Well 05 v Active 605 605
Well 06 v Aclive 670 670
Well 07 v Active 1,120 1,120
Well 08 v Active 700 700

Total 4,605

®  pump Now data pravided by the City of Milwaukie in Dala Requesl ltem 16.
) Far groundwater well pumps, the firn groundwater pumping capacity is defined as the tolal well capacity for all wells that can be
accessed during a power oulage, or all wells with backup power.

7.3.2 Distribution Pumping Capacity
7.3.2.1 Evaluation

The City’s water system must be capable of providing the required peak hour demand or
maximum day plus fire flow demand to each pressure zone. The distribution pump fum capacity
of each pressure zone is defined as the pumping capacity of each pump station serving the
- pressure zone with the largest pump out of service. If a pump station has a single pump with a
back-up generator, the pump capacity is included in the firm capacity. However, if the pressure
zone has gravity storage, the required distribution pump firm capacity can be reduced to equal
the maximum day demand of the pressure zone. Each pressure zone was analyzed individually
taking into consideration that all pressure zones must meet the requirements at the same time.
Table 7-5 summarizes the available capacity by pressure zone.

7.3.2.2 Results

Both Zone | and Zone 2 have access to gravity storage. As a result, the distribution pump firm
capacity must be capable ¢of providing the maximum day demand of the pressure zone. As shown
in Table 7-5, the existing firm capacity of Zone | exceeds the existing maximum day demand.
As a result, the pumping capacity of Zone 1 is sufficient. '

The existing firm capacity of Zone 2 is less than the existing maximum day demand. However,
the hydraulic model indicates that approximately 668 gpm can be supplied from Zone 1 through
the W2 pump station during maximum day demand conditions. With this additional pumping
from Zone 1, the resulting pumping capacity of Zone 2 is sufficient.

WEST YOST ASSOQCIATES 7-5 City of Milwoukie
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Both Zone 3 and Zone 4 do not have access to gravity storage. As a result, the distnbution pump
firm capacity must be equal to the larger of the required peak hour demand or maximum day plus
fire Now demand. Table 7-5 indicates that the Zone 3 maximum day plus fire flow demand 13
greater than the peak hour demand. When the Zone 3 maximum day plus fire flow 15 compared
to the existing firm capacity, the pumping capacity of Zone 3 has an existing deficiency of
1,721 gpm. Adding two 1,750 gpm fire flow pumps to the Zone 3 pumyp station would resolve
this deficiency.

The existing firm capacity of Zone 4 exceeds the existing maximum day plus fire flow demand
and the existing peak hour demand, As a result, the pumping capacily of Zone 4 is sufficient,

7.3.3 Critical Pumping Facilities

All cnitical pumping facilities should be equipped with an on-site, stand-by power generator,
Critical pumping facilities are defined as those facilitics thar provide service (o pressure zones
and/or service areas without sufficient emergency storage and that meet the following criteria;

e The largest facility that provides water to a particular pressure zone and/or service
area;

« A facility that provides the sole sowrce of water to single or multiple pressure zones
and/or service area(s),

e A facility that provides water from key groundwater supply wells (depends on
capacity, quality, and location) into a pressure zone and /or service argd,

As indicated in Table 7-4 and Table 7-5, all wells, pump stations and treatment facilities are
equipped with back-up generators able to provide pumping capacity duning a power outage. Due
to space constraints at the Lava Drive Booster Pump Station, serving Zone 4, a dedicated on-site
back-up generator was not constructed. A portable generator is stored at the Milwaukie Johnson
Creek facility and is dedicated for emergency use only at the Lava Drve Booster Pump Station.
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Chapter 7
Evaluation of Existing Water System

7.4 WATER DISTRIBUTION SYSTEM
7.4.1 Methodology

A steady state hydraulic analysis using the City's updated and calibrated hydraulic model
(discussed in Chapter 6), was conducted to identify areas of the existing water distribution
system that do not meet the recommended system performance criteria. The results of the
evaluation of the water distribution system are presented below for the following existing
demand scenarios:

s Peak Hour Demand—peak hour demands are met by either flows from the storage
reservolrs or from the pump stations. A peak hour flow condition was simulated for
the existing distribution facilities to evaluate their capability to meet this peak hour
demand condition.

s  Maximum Day Demand plus Fire Flow—to evaluate the system under the maximum
day demand plus fire flow condition, a two-step analysis was performed. The first
step used the InfoWater’s “Available Fire Flow Analysis” option to determine if the
minimum pressure and required fire flow could be met with the existing water
facilities. Fire flow demands were assigned by land use type and simulated at existing
hydrant locations in each pressure zone. If the analysis indicated that the system
failed to meet the mmimum requirements for pressure and flow, a second analysis
was performed. The second analysis involved running the model with pipelme
improvements/system modifications added to the distribution system to eliminate
previously identified deficiencies.

As shown in Table 7-1, the City’s existing service area peak hour demand was calculated to be
4,516 gpm (6.5 mgd). This peak hour demand represents a peaking factor of 2.7 times the
average day demand. During a peak hour condition, a minimum pressure of 40 psi must be
maintained throughout the system. Maximum head loss per thousand feet of distribution main
generally should not exceed 10 ft/kft and maximum velocities should not exceed 7 fps. Details of
system pressures in each of the City's pressure zones as simulated in the model under the peak
hour demand condition are discussed below.

Fire flow demands were simulated at various locations within the City’s service area to
determine whether or not the minimum residual pressure criterion of 20 psi within the pressure
zone could be maintained during a maximum day demand condition with a concurrent fire flow.
Table 7-6 presents fire flow demand requirements based on land use categories (illustrated in
Figure 7-2). This fire flow data is also 1llustrated on Figure 7-3.
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Table 7-6. City Fire Flow Demand Requirements'®

Land Use

Fire Flow,

apm

Duration,
haours

Single-Family Residential’™ 1,500 2
Multi-Family Residential 1,500 3
Institutional® 2,000 4
Industrial/Commercial'® 3,000 4

™ Specific fire Nows were determined from Table B105,1 of the 2007 OFC, and depend on conslruction type and fire area. These
fire flow requirements are based on Inslitulional and Industria¥Commercial buildings being fully sprinkled.

) Single-Family includes Low Densily Residential, Medium Densily Residential and Moderale Densily Residential land use.

© Instilutional includes Public and Town Center land uses.

@ |nduslriallCommercial includes Commercial, Mixed Use and, Industrial land uses.

©  Includes a 500 gpm demand for on-sile sprinkler flow.

Pipelines are typically designed to deliver peak hour flows and maximum day demands. plus fire
flows within acceptable pressure, velocity, and head loss ranges as stated in Chapter 6.

7.4.2 EVALUATION & RESULTS

The following addresses the results of the peak hour demand and maximum day demand plus fire
flow analyses by individual pressure zone.

7.4.2.1 Pressure Zone 1

7.4.2.1.1 Peak Hour

Duning a peak hour demand condition, results indicate that the existing system in Pressure
Zone 1 can adequately deliver peak hour demands to most of the Zone under the City’s minimum
pressure criteria of 40 psi (see Figure 7-4). System pressures in the zone range from 29 to 74 psi.
There are two general areas within Zone 1 with pressures below 40 psi. These areas are either
within a couple of psi of the acceptable range, or are located above the elevation that will support
a 40 psi pressure given the HGL of Pressure Zone 1.

e Lake Road (East of 32™ Avenue): Peak hour pressures in this area range from 38 to
39 psi. Since thus pressure is so close to the City minimum requirement, no mitigation
is recommended.

e Sparrow Street & River Road: Peak hour pressures along River Road near Wren
Street range from 29 to 38 psi. Locations near the intersection of Sparrow Road and
River Road are situated at an elevation of 133.5 feet, which 1s above the service
elevation of Zone 1. Because this area 1s near the Zone 2 boundary, and the pressure
deficiency is not related to pipeline configuration, West Yost recomrmends the City
adjust the pressure zone boundary to mclude this area in the Zone 2 service area
(see Figure 7-5).
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"~ As illustrated on Figure 7-4, the majonty of the pipelines in Pressure Zone 1 meet the City’s
head loss criteria of 10 fvkft. There were several short segments of pipeline that exceeded the
recommended head loss criteria; however after discussions with the City, it was agreed that these
segments are located at non-critical locations, thus no mitigation is recommended at this time.

7.4.2.1.2 Maximum Day plus Fire Flow Demand

Before running the maximum day plus fire flow demand analysis, all 4-inch diameter pipelines
in Zone 1 were upsized to 8-inch diameter pipelines. Forty three pipelines comprising 1,894
linear feet of pipeline were upsized.

Fire flows were simulated at hydrant locations throughout Zone 1 based on land use. Figure 7-6
represents the residual pressures at Zone 1 hydrants during maximum day plus fire flow
conditions. The fire flow simulation results show that many areas in Pressure Zone | cannot
maintain a minimum system pressure of 20 psi under the required fire flow. Figure 7-7 presents
the available fire flow at a 20 psi residual throughout Pressure Zone 1 system. Forty four (44)
hydrants could not meet the minimum flow requirements for each of the associated land uses.
This represents approximately 27 percent of the modeled hydrants within the pressure zone.

Approximately 12 percent of the modeled hydrants in Pressure Zone 1 were unable to provide
even the minimum fire flow of 1,500 gpm. However, when the fire flow demand of 1,500 gpm
was split between two hydrants, the required residual pressure of 20 psi could be met. These
locations are illustrated in red on Figure 7-7.

The required upgrades to the existing system for Zone 1 are extensive, and completion of
pipeline upgrades for the sole purpose of improving fire flow would be cost prohibitive to the
existing customers of the City. Therefore, it is not recommended that all of the improvements
necessary to increase fire flow capacity in the existing water system be identified as projects in
the City’s Capital Improvement Program (CIP). Instead, the improvement projects have been
prioritized based on the existing water system’s size, age, and proximity to public facilities. The
highest priority projects are included in the CIP and consist of correcting existing fire flow
deficiencies in areas zoned “public”, replacing existing 4-inch diameter water mains constructed
prior to 1960, and replacing existing 6-inch diameter water mains constructed prior to 1960.

Figure 7-8 illustrates the location of 4-inch and 6-inch diameter pipelines that were constructed
prior to 1960. The total length of the 4-inch diameter pipeline prior to 1960 is 10 feet. The total
length of the 6-inch diameter pipeline prior to 1960 is 15,126 lineal feet. The maximum day plus
fire flow demand analysis was rerun after upsizing these 4-inch and 6-inch diameter pipelines to
8-inch diameter pipelines. Figure 7-9 illustrates the residual pressures within Zone 1 under these
pipeline improvements. As illustrated in Figure 7-9, there are few less areas that could not meet
the minimum required fire flow while maintaining the minimum 20 psi residual pressure. West
Yost recommends the City improve the fire flow requirement in these areas once the capital
improvement program Is in place in the future. Figure 7-10 presents the available fire flow at a
20 psi residual during maximum day plus fire flow demand condition with the upsizing of 4-inch
and 6-inch diameter pipelines prior to 1960 to 8-inch diameter pipelines.
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Hydrants serving areas zoned “public” were evaluated to insure they could meet the required fire
flow of 2,000 gpm (Figure 7-7). One hydrant in Zone 1 was unable to meet this requirement. The
recommended improvements are as follows:

¢ Upsize approximately 320 feet of 6-inch diameter pipeline to 8-inch diameter pipeline
from the hydrant location to Willard Street. See Figure 7-11.

7.4.2.2 Pressure Zone 2

7.4.2.2.1 Peak Hour

During a peak hour demand condition, results indicate that the existing system in Pressure
Zone 2 is adequate to deliver peak hour demands under the City’s minimum pressure criteria of
40 psi (see Figure 7-12). Pressures within Pressure Zone 2 ranged from 40 to 114 psi. Those
locations with pressures greater than 100 psi are located below the minimum service elevation of
Zone 2. This includes SE Whitcomb Avenue between Short Street and Qatfield Road.

As illustrated on Figure 7-12, the majority of the pipelines in Pressure Zone 2 meet the City’s
head loss criteria of 10 ft/kft. There were several short segments of pipeline that exceeded the
recommended head loss criteria; however, after discussions with the City, it was agreed that
these segments are located at non-critical locations, thus no mitigation is recommended at this

time.
7.4.2.2.2 Maximum Day plus Fire Flow Demand

Before runming the maximum day plus fire flow demand analysis, all 4-inch diameter pipelines
in Zone 2 were upsized to 8-inch diameter pipelines; 296 pipelines comprising 28,358 linear feet
of pipeline were upsized.

Fire flows were simulated at hydrant locations throughout Zone 2 based on land use. Figure 7-13
represents the residual pressures at Zone 2 hydrants during maximum day plus fire flow
conditions. The fire flow simulation results show that many areas in Pressure Zone 2 cannot
maintain a minimum system pressure of 20 psi under the required fire flow. Figure 7-14 presents
the available fire flow at a 20 psi residual throughout Pressure Zone 2. Thirty-eight (38) hydrants
of the 504 hydrants modeled could not meet the minimum flow requirements for each of the
associated land uses. This represents approximately eight percent of the hydrants within the
pressure zone. Approximately six percent of the modeled hydrants in Pressure Zone 2 were
unable to provide even the minimum fire flow of 1,500 gpm. However, when the 1,500 gpm fire
flow demand was split between two hydrants, the required residual pressure of 20 psi could
be met. These locations are illustrated in red on Figure 7-14.

The required upgrades to the existing system for Zone 2 are extensive, and completion of
pipeline upgrades for the sole purpose of improving fire flow would be cost prohibitive to the
existing customers of the City. Therefore, it is not recommended that all the improvements
necessary to increase fire flow capacity in the existing water system be identified as projects in
the City’s CIP. Instead, the improvement projects have been prioritized based on the existing
water system’s size, age, and proximity to public facilities. The highest priority projects are
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included in the CIP and consist of comrecting existing fire flow deficiencies in areas zoned
“public”, replacing existing 4-inch diameter water mains constructed prior to 1960, and replacing
existing 6-inch diameter water mains constructed prior to 1960, Figure 7-8 illustrates the location
of any existing 6-inch diameter water mains constructed prior to 1960. The total length of the
6-inch diameter pipeline prior to 1960 is 49,373 lineal feet. The total length of the 4-inch
diameter pipeline prior to 1960 1s 10,582 lineal feet. These 4-inch and 6-inch diameter pipelines
were upsized to 8-inch diameter pipelines, and reran in the hydraulic model. Figure 7-15 presents
the residual pressures within Zone 2 under these pipeline improvements, and Figure 7-16
presents the available fire flow at 20 psi residual pressure.

Hydrants serving areas zoned “public” were evaluated to insure they could meet the required fire
flow of 2,000 gpm (Figure 7-14). Two hydrants in Zone 2 were unable to meet this requirement.
The recommended improvements are as follows:

» Upsize approximately 600 feet of 6-inch diameter pipeline to 8-inch diameter pipeline
and upsize approximately 95 feet of 4-inch diameter pipeline to 8-inch diameter
pipeline in the area to the west of Flavel Drive (see Figure 7-17).

7.4.2.3 Pressure Zone 3

7.4.2.3.1 Peak Hour

During a peak hour demand condition, results indicate that the existing system in Pressure
Zone 3 could adequately deliver peak hour demands under the City’s minimum pressure criteria
of 40 psi (see Figure 7-18). System pressures within the pressure zone ranged from 65 to 88 psi.

Head losses and velocities in Pressure Zone 3 meet the City design criteria of not more than
10 ft/kft and 7 fps, respectively.

7.4.2.3.2 Maximurm Day plus Fire Flow Demand

Before running a maximum day plus fire flow demand analysis, all 4-inch diameter pipelines in
Zone 3 were upsized to 8-inch diameter pipelines. Forty-five pipelines comprising 6,683 linear
feet of pipeline were upsized.

Fire flows were simulated at hydrant locations throughout Zone 3 based on land use. Figure 7-19
represents the residual pressures at Zone 3 hydrants during maximum day plus fire flow
conditions. The fire flow simulation results show that many areas in Pressure Zone 3 cannot
maintaio a minimum system pressure of 20 psi under the required fire flow.

Figure 7-20 presents the available fire flow at a 20 psi residual throughout the Pressure Zone 3
system. Eight (8) of the 47 hydrants modeled could not meet the minimum flow requirements for
each of the associated land uses. This represents approximately 17 percent of the hydrants within
the pressure zone. Approximately 15 percent of the modeled hydrants in Pressure Zone 3 were
unable to provide a minimum fire flow of 1,500 gpm at the required residual pressure of 20 psi.
However, when the 1,500 gpm fire flow demand was split between two hydrants, the required
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residual pressure of 20 psi could be met, with the exception of two locations, shown on
Figure 7-20.

With the previously recommended addition of two 1,750 gpm fire flow pumps to the Zone 3
pump station, the fire flow simulation results indicate that the existing system in Pressure Zone 3
is able to meet the required residual pressure of 20 psi under maximum day plus fire flow
demand conditions, see Figure 7-21.

The required upgrades to the existing system for Zone 3 are extensive, and completion of
pipeline upgrades for the sole purpose of improving fire flow would be cost prohibitive to the
existing customers of the City. Therefore, it is not recommended that all the improvements
necessary to increase fire flow capacity in the existing water system be identified as projects in
the City’s CIP. Instead, the improvement projects have been prioritized based on the size and age
of the existing pipelines. The highest priority projects are included in the CIP and consist of
correcting existing fire flow deficiencies by replacing existing 4-inch diameter water mains
constructed prior to 1960 (2,975 lineal feet) followed by 6-inch diameter water mains
constructed prior to 1960 (5,329 lineal feet) with 8-inch diameter pipelines. Figure 7-22 presents
the available fire flow at 20 psi residual pressure with the new pumps and pipeline upgrades.

Figure 7-8 illustrates the location of 4-inch and 6-inch diameter pipelines that were constructed
prior to 1960,

7.4.2.4 Pressure Zone 4

7.4.2.4.1 Peak Hour

During a peak hour demand condition, results indicate that the existing system in Pressure
Zone 4 is adequate to deliver peak hour demands under the City’s minimum pressure criteria of
40 psi (see Figure 7-22). System pressures in Pressure Zone 4 range from 60 to 97 psi.

Head losses in Pressure Zone 4 meet the City’s maximum design critena of 10 ft/kit.
7.4.2.4.2 Maximum Day plus Fire Flow Demand

Before running maximum day plus fire flow demand analysis, all 4-inch diameter pipelines in
Zone 4 were upsized to 8-inch diameter pipelines. There were only two pipelines comprising
12 linear feet, so no pipelines were upsized.

Fire flows were simulated at hydrant locations throughout Zone 4 based on land use type.
Figure 7-23 represents the residual pressures at Zone 4 hydrants during maximum day plus fire
flow conditions. Results indicate that the existing system in Pressure Zone 4 is able to meet the
required residual pressure of 20 psi under maximum day plus fire flow demand.

Figure 7-8 illustrates the location of 6-inch diameter pipelines that were constructed prior to
1960. The total length of the 6-inch diameter pipeline prior to 1960 is 361 lineal feet.
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7.5 SUMMARY OF RECOMMENDED IMPROVEMENTS FOR EXISTING POTABLE WATER
SYSTEM

The recommended improvements needed to eliminate deficiencies identified in the analysis of
the existing distribution systems are summarized below.

7.5.1 Water Storage

Install a remote controlled shut-off valve or seismic valve on each of the three reservoirs to
prevent drainage after a significant earthquake.

7.5.2 Pump Stations

The addition of two 1,750 gpm fire flow pumps to the Zone 3 pump station, to resolve the City’s
firm pumping capacity deficiency, and to assist Zone 3 in meeting its fire flow requirements.

7.5.3 Pipelines
The following improvements are recommended:

Peak Hour Improvements

¢ Reconfigure a portion of the Southwest comer of Pressure Zone 1 so that it is served
by Pressure Zone 2. Construct approximately 450 feet of 8-inch diameter pipeline
from existing 8-inch diameter pipeline along Kellog§ Lake Apartments to SE River
Road. [solate 6-inch diameter pipeline along SE 22" Avenue from Zone 1. The exact
locations to isolate this pipeline should be verified by City field staff.

Fire Flow Improvements in Areas Zoned “Public”

o Upsize approximately 320 feet of existing 6-inch diameter pipeline to 8-inch diameter
pipeline from the hydrant to Willard Street in Zone 1.

¢ Upsize approximately 600 feet of existing 6-inch diameter pipeline to 8-inch diameter
pipeline and upsize approximately 95 feet of existing 4-mch diameter pipeline to
8-inch diameter pipeline in the area to the west of Flavel Drive in Zone 2

Fire Flow Improvements to 4” Pipelines Constructed Prior to 1960

¢ Replace approximately 10 lineal feet of 4-inch diameter pipeline in pressure Zone |
with 8-inch diameter pipeline, see Figure 7-8. '

e Replace approximately 10,582 lineal feet of 4-inch diameter pipeline in pressure
Zone 2 with 8-inch diameter pipeline, see Figure 7-8.

s Replace approximately 2,975 lineal feet of 4-inch diameter pipeline in pressure
Zone 3 with 8-inch diameter pipeline, see Figure 7-8.
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Chapter 7
Evaluation of Existing Water System

Fire Flow Improvements to 6” Pipelines Constructed Prior to 1960

¢ Replace approximately 15,156 lingal feet of 6-inch diameter pipeline in Pressure
Zone 1 with 8-inch diameter pipeline, see Figure 7-8.

e Replace approximately 49,373 lineal feet of 6-inch diameter pipeline in Pressure
Zone 2 with 8-inch diameter pipeline, see Figure 7-8.

e Replace approximately 5,329 lineal feet of 6-inch diameter pipeline in Pressure
Zone 3 with 8-inch diameter pipeline, see Figure 7-8.

s Replace approximately 361 lineal feet of 6-inch diameter pipeline in Pressure Zone 4
with 8-inch diameter pipeline, see Figure 7-8.

General Fire Flow Improvements

e Improve fire flow capacity in the existing water system as part of future pipeline
replacement projects.

WEST YOST ASSOCIATES 7-15 City of Milwaukie
November 2011 2010 Woter System Master Plan
0\c\382403-10-01\ wp'ywmp' 111710_BCh8



QDAY Gty of kb Uk 110 1L\ run st Chaptar TIVGT-1 ExieninD System med BZZ 01 1

—
o Paritand Waler Bureau Intertia
m— FIGURE 7-1
, L " ) 2 il E ok p iR - - -
- E A : P City of Milwaukie
B — g e = 2010 Water System Master Plan
£
=l [re——
L : i 2010 WATER SYSTEM
e : ! -
iy gt
. H s i
Dual Interest Area A
el |
AN L ¥ | -g.
F i
. s Pl :
= gaauyr ;1_ N
5 e i ma '
3 # 3 Bl ¥ 2 750 1500
i | Lt - [ = = |
il "] i SO in Feat
3 = 3 - i -
] ; [ v s |
" m 2 g
L4
= - i a5
' i Zend|
| B e oo
= T o b ) LEGEND
e T ~
" Pump Station
o, P e o o
£ pmaym
Al Grade Reservar
; .
g H i
- B Elevalec Reservoir
r &
n Traatment Tower
g 1T @ wen
I’ 3;—' "] Emergancy Interties
.-_" g Pipeline Diameler < 12 1nches
B r ;' | = Pipelina Diameler 2 12 inches
ol . » River Water Inte,
A7 ryd 1 e [ =
# { i TR EE E o s
L€ i s y = | I urban Growtn Boundary
S ] Fdl L ’-,‘“N o % i Dual Inerest Area A
F . > E . Bty - ZA# Dual Interest Area 8
; o ] : City's Pressure Zone Boundary
4 % r L
L [ . i I B Zene )
; Fl o : Zone 2
B i z Zone 3
h S 4 ” s
o r L - N I 5 Zone 4
F o E LA § . L " ¥y - ; 5
3 H 4 7 ; 2 3 } . . i - | Clackamas River Watag ;o smas
Sl 0 1 i w - :
E:‘;..ﬂn' L1 f ? r L-'Jr-. L Dual Interest Area B i Streel
1 e 4 PR — MBMEmET Ry samritiy | Dyta Souwrcs’ Stiest ind Cry Boumdaryiles s deiminrd Ko WERETEEATEA
[ : i " | 1 County GIS Datx Portal fhsip inewaico clockamin or.unighd) —
- = =




e

Bisviratiw 3

1604 idw

Aemaal 4 1o Aemybiy

|ang

] Auo

JRlUa) umo]

2uang

[euIsnpuy|

|eriswwo)

asq paxiy

[EnuapIsay Aisuag ubiy |
|Bljuapisay AJISUa] aRI2pow

|BlUapISaY Ajsua(] whipayy

[Phuapisay AusuaQ mo

N3ID3

1nnnng

:

"oy uens

38N ANV
NVY1d TVH3IN3IO 0102

UEld J2ISEW W)SAS J8IEAR 0102
apnem)ip 40 Ao

Z-2 3dWNold

S

[l El«.l-...iﬂlo..nll.t\.gé IMuby 30 §1D Junod soamm e ) wo) DEAage 31t iy AcpeRog A3 put meng -]

orn

PCREAPSID W AD Woy PRENS Gy 51 AT T

o aeg

ran fiaecs
v

T 3

o e
13

-

Ty

4
o ] 4
' L

o ¥ e = P,

ST b e
ar

P -

|.ﬂ.. |
- | e i |
Juiimeng | § %

I€ivini |
3 Y CIEC TS e \
| T e = g T .

fV. i.... ..%. .w.....-..L .

et |

) AR LY

i |3

s

g

Y

EHRO Ll 123 ZECIARDND




w.._w.. ..I“.. LB/ B P e 0y QU 1Ol FURT] S35 1Ny TRUUETIEES WOr) QRUIEIST A TRy ?eismtul. - B e
o=ttt . : s
E .:ﬂf; o ﬂ s § ] - 1
I EREE 3 ! = 1 e 13 B . E
£ # 2 o Ll of 3
... - ; i e -
& : .v.. i
i as ! : I :
Remasl 4 10 Aemybiy  — «,.,m‘ﬁaf.. u.f._« g
eaIg , - . 3
oy g gt 8 F o
W AR E) il R gt P F ot
; i § S 5 i
wd6 000'¢ ’ by s 5§ ¢ C el AR
wdb 000’z 5§ T o
7 B o = =
wdB 005" mem | - =8 § ¥ ; # *
wdB gp5')L i : . X T
puewag Mol all4 i L §o
el : £ i
CREEEN i AW . f
i i g ¥ w2 5 i il
. - I e fa e e
' i X TS B e
P | _”_ 5 ¥ 3 o .s._ ol
- - ¥ P iy e waai
e, e Y L e
== T P T T il el ’ -F LEETTT
o s = ot e ; £ i
- g w.mﬁ.ﬂnl <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>