
BEFORE THE METRO COUNCIL

FOR THE PURPOSE OF AUTHORIZING RESOLUTIONNO 96-2419A

SIGNATURE OF THE
INTERGOVERNMENTAL AGREEMENT
FORMING THE REGIONAL WATER
PROVIDERS CONSORTIUM Councilor Susan McLain

WHEREAS Metro is mandated by its Charter to address Regional Water Supply

and Storage in its Regional Framework Plan and

WHEREAS Metro joined the Regional Water Supply Planning Study on July 28

1994 with adoption of Resolution No .94-2010A and

W.EIEREAS Metro provided Region 2040 project population projections to the

Regional Water Supply Planning Study and other map and analytic services as its

contribution to the study as agreed by Council Resolution No 94-1962k and

WHEREAS Metro coordinates regional growth management planning through its

Region 2040 program and the resulting urban form will affect water consumption

demands and future water supply infrastructure needs in the region and

WHEREAS Metro has actively participated in the Regional Water Supply

Planning Study has sought and received public testimony on the draft preliminary

Regional Water Supply Plan and provided comments on the preliminary plan in Council

Resolution No 95-2233k and

WHEREAS Metro Council has supported the formation of regional consortium



to implement and monitor the Regional Water Supply Plan in Council Resolution No

95-2233 and provided final review and comments on the final draft of the Regional Water

Supply Plan in letter dated July 11 1996 and

WHEREAS Metro Office of General Counsel participated in the inter-agency

team that drafted the language for the Intergovernmental Agreement forming the Regional

Water Providers Consortium

WHEREAS Metro reaffirms its commitment to the following three key issues in

the Regional Water Supply Plan public participation water conservation and the link

between land use and water supply planning now therefore

BE IT RESOLVED

That the Metro Council hereby authorizes the Metro Executive Officer to sign the

Intergovernmental Agreement IGA attached and incorporated herein as Exhibit to join

the Regional Water Providers Consortium as full voting member

That the Metro Council consistent with the IGA hereby endorses the Regiondi Water

Supply Plan Final Report attached and incorporated herein as Exhibit

That the Metro Council intends to allocate approximately 10000 in Metros FY

1996-97 budget for payment of its first annual dues for Metros share to operate the

Consortium subject to approval of the first Annual Work Plan Budget

That the Metro Council hereby appoints Councilor Susan McLain as Metro

representative to the Consortium Board Executive Officer Mike Burton is hereby

appointed as alternate John Fregonese Director of the Growth Management

Department is hereby appointed as Metro representative to the Technical Committee



Rosemary Furfey Senior Regional Planner is hereby appointed as alternate

ADOPTED

ral Counsel

4pLPt
by the Metro Council th day of/C 1996

Jon Kvistad Presiding Officer



STAFF REPORT

CONSIDERATION OF RESOLUTION NO 96-2419A FOR THE PURPOSE OF
AUTHORIZING SIGNATURE OF THE INTERGOVERNMENTAL AGREEMENT
FORMiNG THE REGIONAL WATER PROVIDERS CONSORTIUM

Date October 23 1996 Presented By Rosemary Furfey

PROPOSED ACTION

This resolution provides that the Metro Council sign the Intergovernmental Agreement

IGA Exhibit to form the Regional Water Providers Consortium and endorse the

Regional Water Supply Plan Exhibit as the regions water supply strategy for the

future It also identifies the proposed finding amount that Metro will pay as its first

annual dues to the Consortium as well as appointing Metro representatives to the

Consortium Board and Technical Committee

BACKGROUND

The Regional Water Supply Plan Final Report and IGA are the result of five-year

regional planning effort that has involved 27 municipal water providers cities and

districts together with Metro in the three-county metropolitan region

Metro has been participant since July 28 1994 after adoption of Council Resolution No
94-2010A

As part of Metros contribution in the study staff have provided technical information

regarding the Region 2040 program and population growth projections for the studys

water demand modeling as agreed upon in Council Resolution No 94-1962A In

addition Councilor Jon Kvistad and Executive Officer Mike Burton have participated in

CommissionLindbergs Water Services Leadership Group which met periodically during

the study Metro staff have participated in the monthly participants committee meetings

and Metros Water Resources Policy Advisory Committee WRPAC has been briefed on

the status of the project on
mont1ly

basis

Since joining the study the Metro Council and Growth Management Committee have

been briefed periodically about the status and results of the project The Council was
briefed about the draft Regional Water Supply Plan and held public hearings in October

1995 As result of the hearing andstaff analysis the Council passed Resolution No 95-

2233A in November 1995 which evaluated the studys results and made Council

recommendations for changes in the draft version As part of the Councils

recommendations to the studys management team the Council strongly supported the

formation of regional water providers consortium to implement the water supply plan



The Metro Growth Management Committee was briefed by staff in May 1996 that the

draft plan had been revised to specifically address the Councils recommended revisions

As result of this briefing Councilor Susan McLain wrote to the studys management
team in July 1996 to express the Councils acknowledgment that the draft plan had been

revised sufficiently to address Council comments Again Councilor McLain expressed

support for formation of the consortium

The Regional Water Supply Plan was revised during the last eight months based on

public comment and comments from participants including those proposed by Metro
The final report for the Regional Water Supply Plan is now ready for adoption

The IGA was developed by team of legal staff from selected study participants

including Metro Metro staff have worked with Metro Legal Counsel to ensure that

Metros interests and authority are protected and represented in the IGA The Executive

Officer and several Coundiors were briefed about the development of the IGA at

CommissionerLindbergs Water Services Leadership Group meetings In addition all

Councilors received copy of the draft IGA with staff analysis report in August 1996

FACTUAL ANALYSIS

The actions authorized by this resolution represent the culmination of over five years of

research planning and public involvement This study is based on Metros population

projections and direct participation from the regions 27 water providers This study is

nationally significant not only because of its regional scope but also because it is

technically rigorous and has made important strides to involve the public at all stages

Final Report Regional Water Supply Plan

The Metro Council and staff have participated in all aspects of this regional study They

have provided valuable technical contributions to ensure future water supply actions are

linked to Metro and local land use decisions as well as taking environmental impacts into

consideration The Metro Council has provided uniquely regional perspective in its

evaluation of the draft plan The final report addresses the outstanding issues raised by the

Metro Council and it should be adopted by the Council as an attachment to the IGA

Regional Water Providers Consortium

This resolution enables Metro to join the Regional Water Providers Consortium which will

be created when 15 or more participants listed in Exhibit to the IGA from the Inter

GovernmentalAgreement to Fund Phase Two of the Plan sign the IGA The Metro

Council has been strong proponent of forming Consortium to implement the Regional

Water Supply Plan The responsibilities of the Consortium are similar to the ones the

Metro Council identified in Resolution No 95-2233A Metros authority and

responsibilities are protected in this IGA Metro Legal Counsel assisted in development of

the Consortiums enabling language and has not identified any legal concerns that would

prevent the Council from signing the IGA



There are many advantages to Metro in joining the Consortium First it is Charter

mandated that Metro address regional water supply and storage in its Regional

Framework Plan The Metro Council has stated that it will use relevant portions of the

Regional Water Supply Plan as basis for its Framework Plan element Therefore

joining the Consortium will allow Metro to adopt the plan and participate in the active

implementation of the plan This will ensure the important coordination between Metros

growth management activities and provision of municipal water supply to the growing

region Second the Metro Council has identified land use and water conservation as the

two key water supply issues it is interested in and membership in the Consortium will

ensure Metros full involvement in these areas Finally the Consortium allows for direct

involvement of both elected officials as well as technical staff This will ensure that all

aspects of plan implementation are fully reviewed fiscally accountable and technically

sound

Organization of the Consortium

The organization and functions ofthe Consortium are outlined in Exhibit Summarizing

briefly the Consortium has Consortium Board made up of officials from the governing

bodies of the participants The Board adopts the work plan budget and sets major

policy The Consortium Technical Committee makes recommendations to the Board on

work plan budget and plan amendments Technical Subcommittee which will include

Metro staff member develops and recommends budgets work plans and policy

Consortium Dues and Metro Budget Implications

Each participant of the consortium will pay annual dues no later than September of each

year sufficient to fund the approved annual budget of the Consortium as established by

the Board The dues are determined by method based on retail customer accounts

proportional share of total average daily retail water use and proportional share of

projected incremental growth in average daily summer peak season use of all participants

Metro however is not water provider and therefore this formula cannot apply

In discussions about how.Metros dues should be calculated it was discussed with the

studys management team that because some water districts are experiencing rapid near

term growth that gives them higher proportional dues which are beyond their current

capacity to pay it has been decided to cap their dues amount This results in short fall

of approximately 10000 in estimated costs to fund the first year of the Consortium It

has been proposed that Metros dues make up this short fall see Exhibit with first year
annual dues of approximately 10000 The total budget for the first year of the

Consortium is 175000 Exhibit summarizes the proposed amount for each participant

Metros Consortium Representatives

As member of the Consortium the Metro Council must appoint representatives and

alternates to the Consortium Board and Technical Committee Staff recommends that

Councilor Susan McLain Chair of Metros Water Resources Policy Advisory

Committee be selected as the Board representative and Executive Officer Mike Burton as

Board alternate and John Fregonese Director Growth Management Services



Department as Technical Committee representative and Senior Regional Planner

Rosemary Furfey as alternate

Conclusion

It is essential that the Metro Council authorize signing of the IGA and join the Regional

Water Providers Consortium This will partially fliffill Metros Charter obligations

regarding regional water supply planning through adoption of the Regional Water Supply

Plan It will also ensure continued regional coordination and participation of the regions

water providers to cooperatively address the regions growing water supply needs and

coop èratively implement the Regional Water Supply Plan

EXECUTIVE OFFICERS RECOMMENDATION

The Executive Officer recommends adoption of Resolution No 96-24 19



EXHIBIT

INTER-GOVERNMENTAL AGREEMENT

OF

REGIONAL WATER PROVIDERS CONSORTIUM
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REGIONAL WATER PROVIDERS CONSORTIUM

This Inter-Governmental Agreement is entered into by and among the under

signed municipalities and districts hereinafter called Participants to establish and

operate the Water Providers Consortium for the Portland Metropolitan Region

RECITALS

WHEREAS ORS Chapter 190 authorizes units of local government to enter into

written agreements with any other unit or units of local government for the performance

of any or all functions and activities that any of them has authority to provide and

WhEREAS all the Participants of this Agreement are thus authorized to enter

into an inter-governmental agreement and

WHEREAS many of the water providers of the Portland metropolitan area have

been meeting together since 1989 through an informal group called the Regional

Providers Advisory Group to coordinate water supply planning efforts and

WhEREAS twenty seven of the areas water providers agreed iii May 1993

through the Inter-GovernmentalAgreement to Fund Phase Two of the Regional Water

Supply Plan jointly to fund an integrated Regional Water Supply Plan and have been

meeting monthly since then as the Phase Two Participants Committee to manage the

development of that Regional Water Supply Plan and

WhEREAS draft of the resulting Regional Water Supply Plan has been

cfrculated for public review since September 1995 and

WHEREAS final Regional Water Supply Plan has now been completed and

WHEREAS that Regional Water Supply Plan contains specific recommendations

for future cooperation and coordination between the water providers in this region

through the formation of regional water providers consortium and



WHEREAS as the Regional land use agency under state law and Regional

charter the Metropolitan Service District METRO has responsibilities to plan and

coordinate the provision of public facilities in the region including responsibilities

created by the Metro Charter requiring that Metros Regional framework plan address

water sources and water storage and

WHEREAS Metro has adopted Regional goals and objectives to encourage

coordinated planning nd management of water resources to ensure sufficient water

supply for the region and

WHEREAS Metros participation in preparation of the Regional Water Supply

Plan and this Agreement is consistent with its regional coordination functions and its

Charter responsibilities and

WHEREAS Metros adoption of the Regional Water Supply Plan and execution

of this Agreement are important parts of Metro studies preliminary to adoption of water

supply component of its regional framework plan and

WHEREAS the Participants desire to enter into an inter-governmental agreement

in order to endorse the Regional Water Supply Plan and coordinate and cooperite in its

implementation

NOW THEREFORE the Participants agree as follows

Section Definitions

For purposes of this Agreement the following terms shall be defined as follows

Agreement This document and any authorized amendments thereto

Consortium Shall mean all Participants to this Agrèemçntactingpürsuant to
and under the terms of the Agreement

Consortium Board Shall mean the Board of Directors established by Section

of this Agreement consisting of one representative from the governing board

commission or council ofeach ConsortiumParticipant



Cànsortium Funds Consortium funds shall consist of all dues voluntary

contributions grant monies and funding from any other source provided to the

Consortium to conduct the activities and business of the Consortium

Consortium Technical Subcommittee Shall mean the Committee established

by Section 11 of this Agreement consisting of ten of the Technical committee members

Consortium Technical Committee Shall mean the Committee established by
Section 10 of this Agreement consisting of one staff representative appointed by the

governing board commission or council of each Participant

Plan That document dated October 1996 entitled Regional Water Supply

Plan for the Portland Metropolitan.Area referred to herein as the Plan

Section Purposes

The general purposes of the Consortium are as follows

To promote the voluntary coordination of individual and collective actions

of Participants implementing the Plan

To serve as the central custodian for Plan documents including computer

models

To review and recommend revisions to the Plan as appropriate

To provide forum for the study and discussion of water supply issues of
mutual interest to Participants and to coordinate the responses of Participants to such

issues

To provide forum for eview and discussion ofwater resource related

issues preliminary to any final actions by individual Participants regarding issues which ...

could be considered to relate to application of the statewide land use goals

comprehensive plans regional plans or land uie regulations

To establish an avenue for public paticiation in water supply issues in

addition to public participation activities of the individual Participants



Section Endorsement of Plan

By entering into this Agreement the individual Participants endorse the

Plan attached hereto as Exhibit and agree to cooperate among themselves in its

implementation

TheParticipants have endorsed the Plan in order to provide guidance for

individual water supply decisions and to provide an outline for Regional water supply

cooperation Endorsement of the Plan and coordination of its implementation by the

Consortium are part of the ongoing commitment of the Participants jointly to study and
coordinate means to meet the water supply needs for the region The Plan does not
however require any mandatory action by any Participant Each Participant jurisdiction

remains responsible for determining and adopting appropriate comprehensive and

functional plan provisions including city and county public facility plans and special

district capital improvement plans The Plan is not any part of anyParticipants

comprehensive land use plan or framework plan or implementing regulations unless an

individual participant takes such action No part of the Plan or any coordinated activity of

the Consortium constitutes final land use decision by any Participant applying statewide

or regional land use goals comprehensive plans functional plans and/or land use

regulations For any part of the Plan to be applied to Participants land use actions

direct action to that effect is required by that Participant

Section Cooperation and Participants Retained Powers

The Participants intend that the Consortium shall act through the processes laid out

herein in the spirit of cooperation Unless specifically provided for herein by entering

into this Agreement no Participant has assigned or granted to any other or to the

Consortium its water rights or the power to plan consiruct and operate its water system

or perform any other obligation or duty assigned to it under law

Section Consortium Authority

In accomplishing its purposes and utilizing the organizational structure and

decision-making processes contained herein the Consortium is authorized to

Adopt by-laws and other operating procedürës consistent with the termof.
this Agreement to govern Consortium operation and administration including such things

as meeting arrangements voting procedures election of officers of Consortium



component boards or conimittees notice procedures procedures for execution of legal

documents such as contracts budgeting and financial operations

Adopt and implement an annual work plan and issue annual reports and
such supplementary reports as the Consortium may determine appropriate

Collect regular dues from Participants to support the routine business of the

Consortium in amounts established as provided herein

Accept voluntary contributions from Participants in amounts higher than the

regular dues for the purpose of conducting studies or engaging in other activities

consistent with the Consortium purposes

Apply for andreceive grants and accept other funds from any person or

entity to carry on Consortium activities

Expend Consortium funds however obtained and establish accounts and

accounting processes to manage Consortium funds or utilize the accounts and processes
of Participants for such purposes under appropriate agreements

G. Execute concts to obtain goods and services and to enter into

arrangements whereby Participants may contract on behalf of the Consortium to obtain

goods and services

Execute intergovernmental agreements

Establish procedures for the hiring and firing of its own staff

Accept assignment of staff from individual Participants to conduct

Consortium work and to reimburse the Participants for the salary and other costs

associated with the assigned staff

Establish procedures and criteria whereby other units of government may
enter mto this Agreement subsequent to its initial creation by the execution of the

Agreement by fifteen or more Participants subject to the provisions herem enablmg any
Participant in.the Inter-GovernmehtalAgreement to Fthid Phase Two of the Plan to join

as Participant of the Consortium at any time after the Consortiums creation



Establish process to coordinate Participant response to water policy issues

of mutual concern

Establish procedures to solicit the views of the public on water supply and

water resource issues within the Consortiums purview

Establish process whereby water policy and water supply disputes or

disagreements among Participants may be resolved

Protect Consortium rights and enforCe obligations owed to the Consortium

by third parties to the extent permitted by law

Take other action within the powers specifically granted the Consortium

herein by the Participants to exercise the authority granted in subsections through

above and to carry out the purposes stated in Section above

Section Participants

Participants in General Any Participant in the Inter-Governmental

Agreement to Fund Phase Two of the Plan as listed in Exhibit to this Agreement may
initially join the Consortium at any time Any Participant which having once joined
withdraws or is expelled from the Consortium for non-payment of dues may only re-join

as provided in Section 7F Participants in Phase Two mayjoin in their own name or in

the name of separate inter-governmental entity but not both For example the Cities

of West Linn and Oregon City mayjoin as two separate Participants or asone in the

name of the South Fork Water Board

B. Initial Creation By Fifteen Participants The Consortium shall be created

and this Agreement shall become effective upon its execution by fifteen or more
Participants in the Inter-Governmental Agreement to Fund Phase Two of the Plan This

Agreement may be signed in counterparts

Additional Participants. The Consortium Board may accept additional

governmental entities as Participants mto the Consortium under terms and financial

arrangements that theBoard determines just and appropriate The Board may establish

standards for membership in its by-laws or may allow new members to joinon caseby.
case basis Provided however that in all cases no new member may join the Consortium

without the affirmative vote of majority of the Board



Withdrawal Any Participant may withdraw from the Consortium at any
time by giving written notice to the Chair of the Consortium Board Consortium dues

already paid shall not be refunded to the withdrawing Participant To the extent it is able

to do so any Participant intending to withdraw from the Consortium shall endeavor to

advise the Chair of that fact prior to February and the.approval of the Consortiums next

fiscal years budget

Section Dues

Each Participant of the ConsOrtium shall pay annual dues no later than

September of each year sufficient to fund the approved annual budget of the

Consortium as established by the Board provided however that the Board may establish

different payment amount and/or schedule for Participant upon request from that

Participant or upon the Boards own motion

The dues of each water provider Participant shall be determined annually as

follows

Total annual dues for all members shall be set to equal the annual

budget for the Consortium not counting budget items to be funded by fewer than all the

Participants as provided in Section 8.C and taking into account any grants or non-dues

monies available to fund the annual budget

The total annual dues of Participants that are not water providers

shall then be subtracted from the total annual dues-based budget described in subsection

7.B.1 above leaving budget number to be funded by provider dues Dues shall be set

so that the dues of each water provider reflects its proportional share of that sum based on

the following formula

..25% of the total pr6vider dues shall be allocated proportionally

based on the individual providers proportional share of the total number of all

Participants retail customer accounts for the prior year

25% of the total provider dues shall be allocatedproportionally

based on the individual providers proportional share of total average daily.retail water
use inmillion gallons day in the prior year of all Participants



50% of the total provider dues shall be allocated proportionally

based on the individual providers share of the projected incremental growth in average

daily summer peak season use in million gallons day of all Participants The projected

incremental growth in use shall be based on the total incremental growth of all

Participants projected from the first to the last year of the regional water demand forecast

contained in the Plan or any more recent regional forecast approved as Plan Amendment

by the Consortium Board or the Participants governing boards cothinissions or councils

The amount of Metros dues shall be established each year in the Annual

Work Plan and budget Metros dues may include in-kind contributions

The dues obligation of any additional Participant that is not water provider

shall be established by the Consortium Board at the time it approves an entitys

membership

Participant that fails to pay its assigned dues by September or time

otherwise established by the Board pursuant to Section 7A shall be automatically

removed as Consortium Participant

Upon majority vote of the Board defaulting Participant or Participant

that has previously withdrawn from membership may be reinstated in the Consortium

upon its agreement to pay its dues for the year during which it wishes to rejoin calculated

as if the entity had been Participant at the time the budget was approved Upon receipt

of such dues by rejoining member the Board shall re-calculate the dues owed by other

entities and provide credit on the next years dues to Participants who paid more than

their total dues as recalculated

If new entity joins the Consortium as Participant during an annual dues

cycle its dues and those of the existing Participants shall.be calculated as follows

If new Participant is water provider its dues requirement will be

calculated pursuant to Sectionl.B above

2. If new member is not water provider its dues will be determined

as provided in Section 7.D above

The initial yeardues for new Participant joining part way through

budget cycle will be pro-rated to reflect partial year membership



Upon addition of new Participant part way through budget cycle

the current year dues for existing Participants will be re-calculated and re-assigned as

follows

The new Participants initial year dues will be deducted from

the total current dues-based budget

The remaining budget amount will be allocated to existing

members in accordance with the percentage of the budget each Participant was assigned

in the current annual budget

Existing members shall receive credit on their next years
dues payment for any amounts they paid as dues that are greater than their revised dues

obligation as determined herein

New Participants joining at any time after September shall pay
their initial year dues by the following September or at time otherwise established by
the Board upon admission of the new Participant

Section Work Plan and Budgeting

By February of each year the Board shall adopt an annual work plan of

Consortium activities for the upcoming fiscal year beginning on July 1.

At the same time the Board shall adopt budget sufficient to conduct the

Consortiums Annual Work Plan The budget shall also includea calculation of the dues

owed by each Participant to fund the budget as provided in Section taldng into account

any grants or non-dues funds available to the Consortium and table apportioning the

dues to each Participant

The budget may include special studies that will be funded by fewer than all

of the Participants on voluntary basis

The Board may amend the budget and the work plan at any time during the
year as it deems appropriate except that.dues may only be increased annually as provided

for in Section Additional expenditures may be permitted so long as there areidentified

sources of revenue other than increased duesfor such expenditures



Participants are expectedto provide to Consortium staff the data necessary
to calculate the annual dues for budgeting and planning

Section Consortium Board

The Consortium Board shall be made up of one representative from the

governing board commission or council of each Participant Each Participant shall also

name an alternate Board representative from its governing board commission or council

to serve in case the primary representative cannot Provided however that if the Board
Chair does not attend meeting the Vice-Chair shall assume the Chairs duties rather

than the Chairs alternate

Multnomah Clackamas and Washington Counties may each also name
representative and alternate to serve on the Board as non-voting ex officio members of
the Board

The Board is authorized to approve the Consortiums annual work plan
and budget set Consortium policy approve new Consortium Participants

recommend water supply water planning and regional cooperation actions to Participant

governing boards commissions or councils especially but not limited to actions to

implement the Plan approve minor amendments to the Plan recommend to the

governing boards commissions or councils of the Consortium Participants major

amendments to the Plan periodically review the Plan comprehensively on schedule

providing for review at least every five years commencing with the date upon which the
Consortium is formed or on shorter schedule determined by the Board recommend
to the governing boards commissions or councils of the Consortium Participants

amendments to this Agreement adopt.by-laws 10 exercise any other powers and

authority granted to the Consortium by this Agreement necessary to accomplish the

Consortiums purposes

The Board shall have the authority to designate which Plan Amendments

are major and which aré minor for purpOses of determining the process for amendment
consideration Generally major amendment to the Plan should include revisions to the

Plans policy objectives resource strategies or implementation actions which

significantly alter Plan direètion or .would significantly change the implementation

strategies Minor amendnients are all other changes to the Plan

10



Upon its first meeting the Board shall elect temporary Chair and Vice-

Chair and shall proceed within three months thereafter to adopt such by-laws as it deems

advisable consistent with this Agreement Consistent with the terms of this Agreement
the by-laws shall at least establish the offices of Chair and Vice-Chair anddetermine

their terms their general duties and the method for their election establish how the

Participants governing boards commissions or councils shall notify the Consortium of

their appointment of Board members and alternates establish method to allow

additional entities to join the Consortium establish method to determine timing of

meetings provided that the Board must meet at least once year establish process

for resolution of disputes among Participants and establish method whereby the

Board can create subcommittees of itself and other advisory committees or bodies to

assist the Board in conducting its business including standing Executive Committee
In creating Board Executive Committee the Board shall endeavor to achieve

geographic representation and representation from municipalities districts and other

types of entities that form the Participants group

Each year in the annual work plan or its amendments the Board may assign

such duties or delegate such Board authority as the Board deems advisable to any Board

committee or to the Technical Committee except that the Board may not delegate the

authority to execute inter-governmental agreements to designate Plan

amendments as minor or major to recommend major Plan Amendments or

amendments to this Agreement to approve the annual work plan and the budget
to approve minor Plan amendments to approve the admission of Participants to

the Consortium or to dissolve the Consortium

To be effective Board actions must be approved by yote of majority of
the Board at meeting at which quorum of two-thirds of the Board is present

Section 10 Consortium Technical Committee

The Consortium Technical Committee shall be made up of one staff

representative appointed by the governing board commission or council of each-

Participant Each governing board commission or council shall also name Technical

Committee representative alternate to serve when the primaryrepresentative cannot.

Provided however that if the Technical Committee Chair does not attend meeting the

Vice-Chair shall assume the Chairs duties rather than the Chairs alternate

11



The Teôhnical Committee shall advise and provide assistance to the Board

on any matters falling within the Consortiums purview under this Agreement shall direct

the work of the Technical Subcommittee and may act upon Board delegation of

authority as provided in Section 9F

The Technical Committee shall upon its first meeting elect temporary

Chair and Vice-Chair and shall proceed within three months thereafter to adopt such by
laws for its operation as it deems advisable consistent with this Agreement The by-laws

shall at least establish the offices of Chair and Vice-Chair and determine their terms
their general duties and the method for their election establish how the Participants

governing boards commissions or councils shall notify the Consortium of their

appointment of Technical Committee members and alternates establish method to

determine timing of meetings provided that the Technical Committee must meet at least

three times year and establish method whereby the Technical Committee can

create subcommittees of itself and other advisory committees or bodies to assist the

Technical Committee in conducting its business

The Technical Committee shall at its discretion assign duties and tasks to

and direct the work of the Technical Subcommittee

To be effective Technical Committee âctionsmust be approved by vote

of majority of the Committee at meeting at which quorum of two-thirds of the

Committee is present

Section 11 Consortium Technical Subcommittee

The Consortium Technical Subcommittee shall be made up often of the

Technical Committee members or as required their alternates as follows

Three of the Technical Subcommittee representatives must come
from Participants in Clackamas County three from Washington County and three from

Muitnomali County and one from Metro Further in each County if possible given the

Consortium membership there must be at least one representative from city and one

from special district

The Technical Subcommittee representatives for each county shall

be selected by the vote of the Technical Committee representatives for each county

provided however that in any case the Chair of the Technical Committee shall without

requiring election be automatically named to the Technical Subcommittee as one of the

12



County representatives or as the Metro representative as appropriate and shall be Chair

of the Technical Subcommittee as well If the relevant Technical Committee members

are unable to select the required three Technical Subcommittee members from county
then the Board representatives for the relevant county or counties shall select Technical

Subcommittee members

TheTechnical Subcommittee shall operate under the supervision of and

advise the Technical Committee on any matters within the Consortiums purview It is

anticipated that the Technical Subcommittee shall under the direction of the Technical

Committee or as provided for in any agreement or contract to provide staffmg supervise

Consortium staff including employees of Participants assigned to the Consortium and

assume the responsibility to draft proposed work plans budgets annual and other reports

plan amendments and implementation proposals for submission to the Technical

Committee for review and submission to the Board

To be effective actions or recommendations for action by the Technical

Subcommittee must be approved by majority vote of those members present and voting

at meeting at which quorum of majority of the Technical Subcommittee is present

Section 12 Dispute Resolution

The Participants intend to work cooperatively to accomplish the water resource

strategies of the Plan and the purposes of this Agreement It is understood however that

there miy be disagreements among the Participants on issues within the purview of the

Consortium The Consortium will also therefore provide forum whereby such

disagreements may be aired and if possible resolved Thç Board shall establish

mandatory but non-binding dispute resolution mechanism tlough its by-laws

Section 13 Duration and Dissolution

This Agreement shall remain in effect subject to the following any Participant

may withdraw at any time as provided in this Agreement should all but one

Participant withdraw the Agreement shall end and the Consortium shall be dissolved

the Agreement may be ended and the Consortium dissolved by vote of the Board

13



Section 14 Legal Liability

Participants agree to share any costs or damages including reasonable attorneys

fees from third party actions against the Consortium The obligation shall apply to any
entity that was Participant in the Consortium at the time the liability arose or the cause
of action accrued Payment obligations shall be proportional to the dues of each entity

Participants agree to assist and cooperate in the defense of such an action. Settlement of
any action that would impose an.obligation to pay upon the Participants under this

provision must be approved by majority of the Board

Section 15 Oregon Law and Forum

This Agreement shall be construed according to the law of the State of

Oregon

Any litigation between the Participants under this Agreement or arising out

of work performed under this Agreement shall occur if in the state courts in the

Multnomah County Court having jurisdiction thereof and if in the federal courts in the

United States District Court for the District of Oregon

Section 16 Public Notification

Meetings of the Consortium Board the Consortium Technical Committee and any
subcommittees of those bodies shall be considered open meetings as provided by law

DATED this _____ day of 1996

14
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le INTRODUCTION

PURPOSE OF THE REGIONAL WATER SUPPLY PLAN

The Regional Water Supply Plan RWSP provides comprehensive integrated

framework of technical information resource strategies and implementing actions to

meet the water supply needs of the Portland metropolitan area to the year 2050

Twenty-seven of the regions municipal water providers and Metro collaborated for

more than three year to develop the plan The planning effort and final report reflects

extensive input offerec citizens and stakeholders during all phases of the project

Implementation of the ran will be coordinated by newly formed Regional Water

Providers Consortium

Throughout the project many key factors e.g on-line supply facilities demand

forecasts regulations continued to evolve The cooperative planning effort was

versatile and able to respond to the changes Circumstances will continue to change in

the future Thus the plan must be dynamic and flexible It must be reviewed and

updated with sufficient frequency to respond to changing conditions priorities and

public values The plan should not be viewed as static blueprint which will be

carried out over the next several decades Rather plan implementation will be

iterative in nature This means that as plan implementation proceeds key issues will

be monitored continually and new information will be incorporated into periodic future

plan revisions and implementation phases

This plan represents new era of cooperation and collaboration among the regions

municipal water providers and between the providers and the Metropolitan Service

District Metro Formation of the Regional Water Providers Consortium to carry out

the plan is major part of the legacy yielded from this effort

HISTORY OF THE REGIONAL WATER SUPPLY PLANNING EFFORT

The Portland Oregon metropolitan region is located on the lower Columbia River

where the Willamette River joins the Columbia Its urban area is made up of counties

and 24 cities with combined 1990 population of 1138000 This population is

growing

The region is served by number of different surface and groundwater sources The

water supply system operated by the City of Portland currently supplies about half of



communications assisted in determining the issues to be addressed by potential

Phase planning effort The public input was incorporated into scope of work for

Phase RWSP

The RPAG determined that Phase must provide clear guidance on how to meet

regional water demands to the year 2050 Phase must also provide phased

implementation strategies for regional water demand management programs

transmission and systems efficiency supply development and institutional

relationships Public involvement should be key component of the planning effort

preliminary scope of work to complete regional water supply plan was developed

by the regional providers Through request for statement of qualifications process

briefing for potentially interested consultants and request for proposals group of

regional water provider representatives and several technical experts selected team of

consultants led by the firm Barakat Chamberlin Inc BCI BCI was to manage the

development of an integrated water supply plan for the region This process enabled

regional providers to validate and expand on the necessary scope of work and identify

expenditures needed to complete the project

Twenty-seven of the regions water providers signed an intergovernmental agreement

IGA in April 1993 to fund and manage the project Project participants include 16

cities water districts two public utility districts and one joint board In 1994 the

Metropolitan Service District Metro became the 28th project participant



the population the rest are served by variety of sources most notably the Clackamas

River the Trask River/Tualatin River system and groundwater

In 1989 number of the regions water providers convened to discuss future water

supply issues It was agreed that the region was going to face future supply shortfalls

given current supplies use patterns and growth projections group called the

Regional Providers Advisory Group was formed which met on monthly basis and had

about 35 members

In January 1991 the Portland City Council adopted resolution directing the Portland

Water Bureau to work with the regions other water providers to begin addressing

regional water supply issues In cooperation with the other providers the Portland

Water Bureau contracted with consulting firms to complete three studies These Phase

studies projected future regional water demands evaluated potential regional water

source options and identified water conservation opportunities for the City of Portland

retail customer base Completed in February 1992 the studies found that

Water demands would increase significantly throughout the region

Existing supplies would not meet all of these demands

Conservation could play an important role in meeting regional water

needs and

New sources of water and efficient transmission systems offered the

potential to meet these increasing needs

The Phase Water Source Options Study evaluated 29 different water source options

that could potentially be developed to serve the Portland/Vancouver metropolitan areas

water needs This was comprehensive study considering such sources as interbasin

diversions from the Santiam system the Little Sandy River the Lewis River variety

of groundwater sources and even ocean desalination The report ranked these sources

against predetermined set of criteria The evaluation concluded that six source options

were worthy of additional analysis and should be carried forward to second phase

Regional Water Supply Plan RWSP

After the Phase studies were finalized the Regional Providers Advisory Group

RPAG distributed summary reports and held workshops roundtable discussions and

briefings throughout the region to receive public input on the Phase results These



costs impacts and risks of alternative water supply futures in ways

people can understand

Demonstrating accountability as public service providers Participating

in this planning effort shows that public service providers can plan and

operate regionally as responsible water providers

Project costs were apportioned to each participating water provider on the basis of

projected growth in peak day water demands The IGA created Participants

Committee that has met monthly during the life of the project Project participants have

delegated certain project management responsibilities to six-member Steering

Committee that meets twice monthly and is made up of two members each from

Washington Multnomah and Clackamas Counties The Portland Water Bureau has

administered the project contract on behalf of the provider participants and has

assigned professional planning staff to provide specific project management and

coordination services for the project as authorized through the IGA and the contract

AN OVERVIEW OF INTEGRATED RESOURCE PLANNING

The Phase RWSP applies the techniques of Integrated Resource Planning IRP IRP

is nontraditional approach to long-term water resource issues IRP represents

departure from business as usual It is logical way to tackle the wide range of

interconnected issues that affect and are affected by water resource planning

IRP is very inclusive It begins with the premise that wide range of traditional and

innovative supply-side and demand-side conservation resources must be considered

IRP encompasses variety of techniques to help utility planners determine the

appropriate mix of resources for meeting customer needs It develops resource

strategies that reflect future uncertainty and seek to achieve clearly-defined policy

objectives It provides information on potential consequences and aids in judging the

value of tradeoffs among the strategies IRP when properly applied is process that

leads to better long-term decisions

IRP is as much way of thinking about resource planning as it is specific set of

techniques While there are particular planning components that characterize an IRP

process their application should not be dogmatic and must not ignore local conditions

IRP reflects planning philosophy which eschews rules of thumb and recognizes the

value in making explicit that which underlies most planning results namely that

decisions must strike balance between often-conflicting objectives IRP



PROJECT PARTICIPANTS

The 28 project participants are as follows

City of Beaverton

Canby Utilities Board

Clackamas Water District

City of Gladstone

Clairmont Water District

Damascus Water District

City of Fairview

City of Gresham

City of Hhlisboro Utilities Commission

City of Forest Grove

City of Lake Oswego

City of Milwaukie

Mt Scott Water District

Oak Lodge Water District

Raleigh Water District

Rockwood Water PUD

City of Sandy

City of Sherwood

South Fork Water Board

City of Tigard

City of Troutdale

City of Tualatin

Tualatin Valley Water District

West Slope Water District

City of Wilsonville

City of Wood Village

City of Portland

Metropolitan Service District Metro

The Clackamas and Clairmont Water Districts have recently merged to form

Clackamas River Water

The regions municipal water providers elected to participate in the Phase RWSP for

variety of reasons including

Economies of scale The overall cost of performing this type of analysis

was much less expensive when done regionally than when done by

individual agencies

Understanding the big picture Examining issues in regional

sub-regional and hydrologic sub-basin context provides an

understanding of complex interconnected issues that extend beyond

jurisdictional and service area boundaries

Facilitating program and project development Using the 11W approach

helps ensure the success of regional demand management efforts and

reduces the risks associated with permitting supply projects

Facilitating public involvement and decision making The JRP process

incorporates public values into the analysis and displays the benefits



Many water agencies are beginning to work collaboratively to address complex

regional issues that transcend the traditional utility boundaries The IRP process lends

itself to this type of regional planning The Portland Regional Water Supply Plan

distinguishes itself not only as one of the most comprehensive applications of water IRP

that has been undertaken to date in the U.S but also as unique attempt to develop

truly regional water supply plan



strives to carefully analyze and present these tradeoffs to facilitate better long-term

decisions

IRP has its roots in the electric utility industry where it emerged in the 1980s due to

the convergence of an increasing cost structure more prominent environmental

concerns high risks due to future uncertainties and the emergence of demand-side

management and variety of new and innovative supply sources such as cogeneration

and wind power IRP evolved as way evaluate these competing demand-side and

supply-side options

The water supply industry is now facing many pressures that are similar to those that

electric utilities have faced Costs are increasing rapidly for variety of reasons

environmental concerns are becoming paramount innovative sources of supply such as

water transfers various types of conjunctive use re-use and desalination are being

considered water conservation is becoming an integral resource management tool and

future uncertainties are multiplying

In some important ways supplying water is even more complex than supplying

electricity For example

Unlike electricity water is limited resource with important uses that

compete with urban consumptive demands Thus for example gallon

of consumed water is not available for the many critical in-stream uses

While electricity quality is at most minor issue for resource planners

water quality is as central to the service being provided by water

purveyors as is quantity

Water supply decisions affect and are affected by range of other issues

ranging from wastewater effluent to land use to watershed management

Because of these and other concerns the water supply industry faces

profusion of vexing uncertainties

These pressures and complexities all point to the need for new planning paradigms to

guide the industry As result the industry is becoming more aware of and interested

in IRP The planning efforts of particular water agencies are beginning to reflect IRP

principles and an increasingly large body of water IRP literature is developing
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II THE REGIONAL WATER SUPPLY PLAN AN OVERVIEW

The scope of the Regional Water Supply Plan RWSP is comprehensive It includes

the following major elements

Public Information and Involvement An active ongoing and varied

public information and involvement program

Policy Objectives Development of policy objectives that reflect the

important regional values that this plan must attempt to meet

Demand Forecast Development of logical and defensible demand

forecast for the region

Supply Sources Evaluation of five potential regional supply sources

Transmission Identification and evaluation of potential transmission

system improvements and expansions

Conservation Identification of broad range of voluntary and

mandatory demand management and conservation options available to

the region

Resource Strategies Development and evaluation of integrated resource

strategies based on the information developed in the foregoing elements

sophisticated modeling tool was developed to assist this process

Implementation Identification of short-term and long-term actions that

the region must undertake to ensure that the needs of the regional water

providers and their customers are met throughout the planning period

which runs through the year 2050 This has included preliminary

assessment of possible institutional changes in the delivery of water

service to the regions consumers

Figure Il-i provides schematic diagram of the major RWSP elements



Chapters of this document provide descriptions of all RWSP elements For most of

these more detailed documentation has been prepared in the form of interim reports or

technical memoranda over the course of the project These are listed in Appendix

Arrangements to review these documents may be made through participating water

providers

POTENTIAL RESOURCE ADDITIONS

The key resources that are being considered to meet the regions future needs are as

follows

Conservation and Demand Management The participating water

providers consider water conservation an important resource to meet

future water supply needs Many of the providers have already

implemented conservation programs including variety of educational

efforts the provision of plumbing fixture retrofit kits to customers and

efficient and landscape workshops regionwide The

Columbia-Willamette Conservation Coalition formed in 1993 allows

agencies to share information on conservation efforts and to coordinate

conservation programs and messages number of the water providers

in the Portland Metropolitan area have also implemented increasing

block rate structures that encourage users to reduce their overall summer

water use

As described below in Chapter IX the RWSP evaluated wide variety

of additional conservation programs and rate options Water reuse and

direct use of nonpotable sources are also considered to lesser extent

Bull Run Dam The City of Portland currently owns and operates two

reservoirs on the Bull Run River The RWSP evaluated development of

third dam At maximum dam height of about 400 feet this project

would provide an additional 67520 acre-feet or about 22 billion gallons

of storage capacity more than double the existing reservoir storage in

the watershed The reservoir pooi would cover 466 acres It is estimated

that the average daily peak season availability from the BuliRun source

would increase by about 134.8 mgd with 95% annual reliability

Maximum daily delivery capacity is estimated to increase by 270 mgd
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sponsored studies and development of an ASR project concept The

project which would be located in Washington County is also part of

the regional water supply planning effort The Mt Scott Water District

in Clackamas County is also conducting study to see how ASR might

meet portion of its supply requirements

ASR source water could come from any of the regions current or

potential surface supply sources Generally surface waters would be

diverted and stored underground during the high-flow months e.g
winter spring when municipal demands are relatively low and excess

water under existing or future water rights and treatment plant capacity

is available

Two representative ASR sites were evaluated as part of the RWSP One

site is located in the Powell Valley area southeast of Gresham The

second site is located in the Cooper-Bull Mountain area about four miles

to the southwest of the City of Beaverton in Washington County Each

of these sites is believed to be able to consistently deliver 20 mgd over

the summer season

THE REGIONS NEED FOR NEW RESOURCES

key conclusion of the RWSP is that with current resources and facilities

supplemented by facility additions to which the regions providers have already

committed the earliest point at which region will need major new resource additions

will be around the year 2017 This point is illustrated in Figure 11-2 which shows

simple comparison between available supplies and peak-day demands under extreme

weather conditions assuming no additional conservation programs The crossover

point for the highest estimated demand occurs around the year 2017 Active

conservation program efforts by providers can put off this need until at least the early

to-mid 2020s

This does not imply that there is no work to be done until that time There is in fact

much to be done as is discussed in the remainder of this document and summarized in

Chapter XII

12



Expanded Use of the Clackamas River Several new or expanded

Clackamas River water supply facilities are already planned for

completion within the next 10 years total of 22.5 mgd from these

projects is included in the baseline capacity assumptions for the regional

plan

Aside from these near-term expansions the RWSP evaluated several

ways to further expand existing diversions and treatment plants by up to

about 83 mgd

The Willamette River Currently the Willamette River is not used as

municipal water source for the Portland metropolitan region Upstream

the river is used for municipal purposes by the City of Corvallis The

RWSP evaluated the possibility of new river intake and treatment plant

on the Willamette The maximum capacity currently being considered is

about 160 mgd

Columbia River Currently the Columbia River is not used as

drinking water source in the Portland metropolitan region However the

river supplies water to upstream Washington cities such as Kennewick

Pasco and Richiand and also serves St Helens Oregon located

downstream from Portland The RWSP considered development of an
intake facility and treatment plant on the Columbia River The maximum

capacity currently being considered is about 105 mgd

Aquifer Storage and Recovery Aquifer Storage and Recovery ASR is

water management approach involving surface water stored in

underground aquifers water-bearing rock strata and then extracted for

later use This approach was considered as part of the RWSP

Aquifer storage has certain advantages over surface water reservoirs

These include lower evaporation losses potentially large storage

volumes and potentially fewer and less damaging environmental

impacts In the Portland region ASR could help to meet peak season

demands provide emergency backup system benefits and improve water

quality by lowering temperatures in supply distribution systems during

summer

Currently there are no ASR projects in the Portland region but the

Joint Water Commission and the Tualatin Valley Water District have

11
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Figure 11-2
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III PUBLIC INFORMATION AND INVOLVEMENT IN TIlE

REGIONAL WATER SUPPLY PLANNING PROCESS

Public information and involvement PII has been cornerstone of the Regional

Water Supply project RWSP Water provider participants demonstrated their

commitment to PII by making it key element of the projects scope and by

dedicating substantial fiscal and staff resources to the effort

In September 1993 Public Information and Involvement Plan was developed

specifically to support the preparation of the preliminary RWSP The PII strategy

for review and refinement of the preliminary report is described in Chapter XII The

PII Plan addressed two types of activities

First public outreach strategies to inform citizens about the regions

water systems current and future water needs and future water resource

alternatives

Second host of activities to seek input from citizens and stakeholders

at key points in the process e.g project scoping analysis of options

identification of key values and priorities and design of integrated water

supply strategies

The PII plan was designed to reach various audiences through mix of activities

Some activities targeted the general regional population while others involved those

with specific interests Through this process providers also attempted to promote

consensus-building concerning the process and findings of the Regional Water Supply

Plan Some of these key activities are listed below

PROJECT SCOPING

Water Supply2050

This report summarized Phase study findings and was distributed to 2500

stakeholders in the winter of 1992

14



The Value of Water Supply ReliabilityA Contingent Valuation Survey May 1994

contingent valuation survey of more than 600 tn-county residents helped

determine the value residential customers place on water supply reliability specifically

how much they were willing to pay to avoid water shortages of varying magnitudes and

frequencies

Regional Water Supply Plan Questionnaire

More than 400 people completed this questionnaire regarding citizens views about

tradeoffs among key values and priorities for meeting future water supply needs The

survey was conducted at the Oxbow Park Salmon Festival on October 15 and 16 1994

and at the Energy Fair on November 20 1994

Public Meetings Workshops Forums

County Workshops

Clackamas CQuntyFebruary 22 1994

Multnomah CountyFebruary 23 1994

Washington CountyFebruary 24 1994

Regionwide Workshops

August 1993

July 14 1994

June 22 1995

Focus Groups

Two were conducted in June 1995 to gain deeper understanding of the feelings of

area residents about critical supply issues

16



Public Workshops

Clackamas CountyApril 27 1992

Multnomah CountyApril 28 1992

Washington CountyApril 29 1992

Roundtables

Economic and Business InterestsJuly 1992

Land Use and Planning AgenciesJuly 1992

Environmental InterestsJuly 22 1992

REGIONAL WATER SUPPLY PLAN

Regional Water Supply Plan participants provided numerous opportunities for the

public to ask questions and present opinions on water supply issues throughout the

planning process This input helped the water providers to identify public values and

priorities on how to best meet future water supply needs and to formulate and evaluate

the resource strategies

Surveys and Interviews

Stakeholder Interview Report October 1993

series of 84 interviews was conducted with variety of community leaders

organizational representatives and citizens to ascertain their views on issues related to

water supply in the region

Public Opinion Research Study March 1994

This statistically-valid survey of 900 residents in the tn-county region identified

different levels of understanding and priorities relating to existing and future water

resource options and conservation opportunities for the region
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Snapshot of the Regional Wafer Supply Plan

Since April 1995 any citizen requesting more information about the plan either in

response to the newsletter or bill inserts received this short project overview About

1700 people requested this piece

Regional Wafer Supply Plan Fact Sheets

For those interested in more details about the project fact sheets were made available

on the following topics

Existing water supplies

Regional water demand forecasts

Integrated resources planning approach

Aquifer storage and recovery

Bull Run Dam Number option

Columbia River option

Willamette River option

Clackamas River option

Conservation opportunities

Water reuse and recycling

Metro Activities

In 1994 and 1995 Metro has referenced the Regional Water Supply Plan project as

part of the Region 2040 materials

Other Public Involvement Activities

Regional Wafer Supply Plan Slide Show

This show was developed to provide comprehensive visual information on.the RWSP
It has been used for many presentations made during the cdurse of the planning effort

18



Briefings and Meetings

More than 100 presentations on the Regional Water Supply Plan were made to

interested agencies organizations and citizens since the process began in 1992 Some

of these organizations include

Oregon Senate Water Policy Committee

Rotary Lions and Kiwanis Clubs

Downtown Womans Study Group

Regional City Councils District Boards and Metro Council

Bull Run Community Association

League of Women Voters

Neighborhood Associations and CPOs

Portland Energy and Environmental Commission

Recycling Advocates

Washington County Business Forum

Oregon Water Resources Commission

Newsletters Bill Inserts and Informational Materials

Regional Wafer Supply News

Hundreds of interested citizens and series of stakeholder groups have received RWSP

newsletters Winter 1994 Summer 1994 Summer 1995 These newsletters informed

citizens about the plan and upcoming participation opportunities The mailing list of

interested citizens has grown to 3678

Earn Million Thanks Bill Insert

This and similar information pieces were mailed with the water and sewer bills of the

Portland Water Bureau and other providers The bill inserts provided an overview of

the plan and had clip-and-mail form for those interested in more information Over

2000 citizens returned the form to request more information or sign up for the mailing

list

17



The Regional Water Supply Plan project is both appropriate and

well-timed given current growth trends and the importance of water to

the region

Cost and environmental impacts of potentially new supply options are

important considerations for review during the planning process

Opportunities for cost savings should be pursued

Participants must work closely with environmental organizations and

state and federal agencies to assure timely resolution of serious

environmental issues

Water supply savings through conservation should be the starting point

for examining future options The public will strongly support

conservation to reduce the need for new supplies and meet

environmental objectives

In examining new water supply sources start with the best rav water

quality

Local options are preferred

Consolidation of provider agencies can promote economies of scale and

help convince the public that water is being managed cost-effectively

The public is currently not very interested in long-term water supply

issues and needs to be informed about these issues and the study

Public Opinion Survey

Some of the insights provided by the random survey of 900 residents from the

tn-county region include

significant portion of respondents 42% throughout the region are

unaware of their drinking water source

Citizens concur that the quality of the raw water source is important

20



Display Booths at County Fairs

The Regional Water Supply Plan provided display booths at each countys fair during

the summer of 1995 The booths provided project information and gave citizens an

opportunity to ask questions and present their views on the regions water supply

future

Cable TV Programs

Water ForumMay 1992/July 13 1995/August 1995

Washington County ForumMay 1995

Regional Water Supply Plan Video

video about the project is now available for use by project participants and other

interested citizens and organizations It provides an overview of the project and

information regarding water resource options and choices

HIGHLIGHTS OF PUBLIC INPUT

Public input has helped identify key public values and priorities throughout the

planning process Key values expressed include concerns about

Costs

Water quality

Reliability of water supply systems

Preventing environmental impacts

Addressing the challenges of population growth

Specific activities yielded the results that follow

Stakeholder Interviews

Stakeholders and community leaders throughout the region provided the following

inputs
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suggesting specific conservation practices and more public input Other concerns

address the project more generally

Focus Group Research

Two focus groups explored the values interests and views of the regions water

customers concerning tradeoffs required in meeting future water needs and customers

own drinking water needs Some key findings are

Customers are interested in taking balanced approach to planning the

regions future water supply They state that achieving balance will

prove most credible with the public Customers appear willing to accept

some changes Maintaining current water quality and drinking water

availability levels is viewed to be important

Reliability of the water supply is critical issue At minimum

residents want secure reliable water for drinking and washing Most are

willing to give up discretionary uses of water such as washing the car or

watering the lawn in times of drought

Residents generally value water conservation but are more likely to

practice conservation aggressively in times of water shortages

Residents are also not willing to trade away irreversible or significant

environmental impacts to ensure reliable water supply or maintain their

current water source Most focus group participants understand that

some environmental impacts may result from developing the regions

future water supply but minimizing these impacts is clear priority

Focus group participants are willing to pay more to ensure the regions

future water supply Some cost increase to avoid serious environmental

impacts is acceptable but as with most of the tradeoffs involved with

selecting water supply there are limits

Focus group participants expressed concern about the accountability of

water providers and the quality of the delivery system

Residents are interested in knowing more about the planning process and

would like to remain informed about the Regional Water Supply Plan
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Nine out of ten residents are willing to accept different water source in

the future Residents claim to be less willing to change providers

Of the resource options being considered in the RWSP conservation

received the strongest rating and 85% of residents surveyed report that

they felt they currently conserve water New source options under

consideration received neither strong endorsements nor flat rejections

Supply sources were rated in this order Aquifer Storage and Recovery

Bull Run Clackamas Trask/Tualatin Columbia Willamette

Various environmental impacts were of concern depending on the source

being considered Over half of all those surveyed however felt there

was not an impact or did not know if there were impacts for the sources

being considered

The top three reasons residents gave for supporting new water supply

option were concerns about water shortages maintenance and

improvement of water quality and lower costs The top three reasons

given for opposing new water supply option were costs water quality

and environmental impacts Concern levels varied depending on the

source option and the issue

Contingent Valuation Survey

Citizens throughout the region stated high willingness-to-pay WTP
for system reliability or avoidance of shortage and curtailment

Residents of Clackamas County indicated slightly lower WTP than

Multnomah and Washington County residents

Citizens did not rank water shortage concerns very high in importance

compared to host of other social economic and environmental

concerns

Mail-in Responses

Citizens have mailed in many comment forms from the Water 2050 report Earn

Million Thanks bill insert and Snapshot information piece Some concerns are specific

such as questions about why one river system is being considered and not another or
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This range of key public values and concerns contributed greatly to the development of

set of regional policy objectives developed specifically for the RWSP The policy

objectives along with associated evaluation criteria provided the framework used to

design and evaluate the relative strengths and weaknesses of alternative resource

options and configurations as discussed in later chapters The policy objective will

also be used as guidance to implement the final RWSP The next chapter describes

these policy objectives evaluation criteria and implementing action

Additional public involvement was undertaken upon release of the preliminary plan for

public review in early September 1995 The six-month public review process included

region-wide mailings numerous briefings and regional workshops for citizens and

stakeholders Each of the participating agencies held individual workshops and

hearings as well Feedback from the plan review process was used to craft plan

revisions designed to satisfy concerns raised For details on the preliminary plan and

revisions review process refer to Chapter XII
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INCORPORATING PUBLIC INPUT INTO THE PLAN

As the foregoing discussion has shown there has been throughout the planning

process great deal of information exchanged between project participants and

interested citizens organizations and decision makers Over 300 persons have received

regular notification of committee meetings and documentation of ensuing discussions

Approximately 3300 citizens have received updates and invitations to submit feedback

through newsletters bill inserts and other information pieces related to the project In

turn project participants received input from over 3200 people through surveys and

public workshops or briefings

major challenge facing the project participants has been to make complex technical

environmental and socioeconomic issues accessible to interested citizens

Understanding key public concerns helped participants to provide information on topics

of interest Participants made special efforts to provide information at appropriate

levels of detail and frequency

Participants also made it priority to listen to the public Based on the types of issues

previously highlighted several key public values and priorities have emerged and

remained throughout the planning process Key themes revolve around issues that

people most care about These include

Cost

Equity

Water quality

Environment

System reliability i.e prevention of shortages resiliance to

catastrophic events

Efficient water use

Implications of growth

Not surprisingly these key issues reflect the diverse interests of the regions citizenry

The goal of the public involvement process has been to capture the range of interests

and concerns held throughout the region recognizing that some of these are

complementary and others conflict with one another The Participants took great care

to ensure that key public values and priorities were considered in preparing the

preliminary plan report
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IV REGIONAL POLICY OBJECTIVES
EVALUATION CRITERIA AND IMPLEMENTATION ACTIONS

typical integrated resource planning process identifies set of diverse policy

objectives Some complement each other while others conflict with one another The

RWSP is no exception In order to assess resource alternatives regional providers

engaged in process to carefully define the policy objectives that resource development

would seek to achieve Regional policy objectives must capture the range of municipal

water service issues that citizens stakeholders and decision makers care about most

Identifying these concerns and priorities provides basis for evaluating different future

resource paths for the region Explicit tradeoffs among these competing objectives

become critical Policy objectives and associated measurable evaluation criteria must

faithfully reflect the issues important to the region and must be useful to policymakers

in distinguishing among alternative resource futures

The water providers did not attempt to prioritize policy objectives in preparing the

preliminary plan Rather the preliminary plan presented several options that

emphasized different sets of objectives and provided recommendations favoring those

resource alternatives that seemed to meet the most objectives The preliminary plan

made the tradeoffs among the options clear which was meant to stimulate regional

discussion and decisions about which policy objectives are most important to the

region

The policy objectives and associated criteria have been revised to encompass key issues

raised during public review of the preliminary plan The revised set of policy

objectives evaluation criteria and implementation actions listed below will be used to

guide implementation of the final Regional Water Supply Plan They will provide

framework for future alternatives assessment decisions and actions as outlined in

Chapter XII Recommended Final Plan Concept and Implementation Actions

THE PROCESS TO DEVELOP REGIONAL POLICY OBJECTIVES

Project participants engaged in lengthy collaborative process to develop policy

objectives for this project Public input contributed substantially to this process As

described in Chapter III key public priorities include water shortage prevention

environmental protection water quality cost efficient use of water and others

Project participants drafted statements of policy objectives for each major topic

heading
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presented in tables and text are not weighted or presented in any particular priority

order

EFFICIENT USE OF WATER

Policy Objectives

Maximize the efficient use of water resources taking into account

current and emerging conservation opportunities availability of supplies

practicality and relative cost-effectiveness of the options

Make the best use of available supplies before developing new ones

Evaluation Criterion

Total conservation volumes over the planning horizon divided by total

demand over that same period

Discussion

These policy objectives indicate the importance of water use efficiency to the region

Apart from the contribution that conservation and reuse make to other objectives they

are vital to this region in and of themselves This widely held conservation ethic is an

indication of the value the region places on responsible stewardship of water resources

The evaluation criterion attempts to summarize the extent of conservation included in

any potential resource path by determining the proportion of projected water demand
that is offset by water conservation savings

WATER SUPPLY SHORTAGES

Policy Objective

Minimize the frequency magnitude and duration of water shortages

through variety of methods including development and operation of

efficient water supply systems watershed protection and water

conservation
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Some of the policy objectives complement each other while others compete or conflict

The complexity of the water supply planning and decision-making process is

appropriately reflected in the broad range of policy objectives identified

Policy objectives were used not only to evaluate alternative resource futures but also to

design them The policy objectives provided key guidance during formulation of

resource strategies for the preliminary plan The strategies presented in Chapter XI

were designed to meet combinations of the objectives This helped illustrate key

tradeoffs associated with various water supply choices facing the region

The project participants circulated draft policy objective statements for review by

stakeholders and the decision-making bodies of each participating agency Based on

these reviews the language of several of the policy objectives was revised prior to

completion of the preliminary plan As mentioned earlier the policy priorities were

refined again to reflect key issues and concerns raised during public review of the

preliminary plan

TIlE POLICY OBJECTIVES EVALUATION CRITERIA AND
IMPLEMENTATION ACTIONS

Comparisons and analysis of tradeoffs among alternatives were facilitated by applying

set of measurable evaluation criteria The criteria are not generally expressed in the

same units Indeed insistence on such consistency is often counterproductive Some are

measured in dollars others in percentages and others in terms of water volume acre

feet or flow capacity mgd Many of the ratings are based on professional judgment

or summarize large quantity of technical information Implementation actions were

crafted as part of the plan revision process They in association with corresponding

policy objectives provide the basis for plan implementation actions set forth in Chapter

XII of this report These policy objectives and corresponding implementation actions

provide basis for setting certain work program priorities and monitoring plan

implementation effectiveness Each policy objective is associated with at least one

evaluation criterion or implementation action In several instances single evaluation

criterion is associated with more than one

The following discussion describes the policy objectives associated evaluation criteria

and implementation actions that emerged from the process The policy objectives

These terms will be defined and discussed in Chapter XI
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Implementation Actions

Conduct in the near-term region-wide discussion of issues and tradeoffs

associated with developing water systems thatwill result in different risks

frequency magnitude and duration of peak event shortages Discuss the

implications of selecting uniform or differing shortage probabilities in different

parts of the region Involve citizens and stakeholders in the discussion

Incorporate discussion outcomes in future plan updates

Take steps to identify actions that can be taken in the near term that will

contribute to future flexibility in decisions regarding peak event shortage risk

levels

Discussion

These three policy objectives address different aspects of water shortage management

The first is concerned with minimizing future water shortages due to supply/demand

imbalances shortage is an inability to fully serve demand Traditionally most water

and other utilities have.treated the risk of shortages as constraint rather than

decision variable That is resource plans were developed to achieve designated and

very high reliability level

As described above one of the RWSPs premises is that shortage avoidance as one of

many regional policy objectives albeit very important one must be traded off

against other objectives such as minimizing costs and environmental impacts

Policymakers must understand the implications of choosing different future peak event

supply shortages risk levels in order to make informed decisions

complete description of water supply systems reliability characteristics is complex

Reliability is function of available supplies storage capacities delivery capacities

treatment regimes transmission capabilities the magnitude and spatial distribution of

demands and the manner the system operates Future supply availability and demands

are uncertain Supply is function of weather and streamfiow conditions may also

depend on future regulatory or legislative decisions Demands reflect future growth and

water use patterns and weather among other things

As result reliability is best described probabilistically Figure IV1 is hypothetical

cumulative frequency distribution of shortages for particular future period.3 The

3This curve is analogous to the exceedance curves with which many water providers are familiar
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Evaluation Criteria

Probability of any shortage

Probability of designated e.g 10% and 25% shortages

Expected unserved demand

Policy Objective

Ensure that the frequency duration and magnitude of shortages can be

managed

Evaluation Criteria

Active raw water storage volume

The quotient of two quantities

Sum across all demand nodes of the maximum amount

of water that can be moved into the node via all possible

routings and

The average daily summer seasonal demand across all

nodes.2

Policy Objective

Ensure that decision makers retain the flexibility to select appropriate risk levels

for peak event water shortages given applicable future conditions constraints

and community values

2The concept of demand node is used in the IRPlanner model and will be explained in Chapter

There are three nodes each corresponding to one of the counties in the metropolitan region
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Figure IV-

Example of Cumulative Frequency Distribution for

Specific Future Period
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vertical axis shows the probabilities that shortages larger than the magnitudes shown on

the horizontal axis will occur given the assumed supply availability and demands for

that period Figure IV-1 also illustrates the three types of evaluation criteria used to

measure the attainment of this objective These include

Probability of Shortage POS The likelihood of any shortage

whatsoever This is the point where the curve in Figure IV-1 intersects

the vertical axis For this hypothetical system the POS is about 85%

Probabilily of Designated Shortage PODS The likelihood of

shortage larger than specified level For the hypothetical system

illustrated in Figure IV-1 the 10% PODS i.e the probability of

shortage greater than 10% is about 70%

Expected Unserved Demand EUD The expected percent shortage i.e
the expected fraction of demand not met In Figure IV-1 the EUD is

15%
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discussion of the tradeoffs as prescribed in the milestone for this objective the region

will be able to address the issues and make infonned decisions in timely manner

IMPACTS OF CATASTROPHIC EVENTS

Policy Objective

Minimize the magnitude frequency and duration of service

interruptions due to natural or human-caused catastrophes such as

earthquakes landslides volcanic eruptions floods spills fires

sabotage etc

Evaluation Criteria

Comparative scale re vulnerability to catastrophic events reflecting

such factors as

Proximity of facilities to potential catastrophic event locations

Availability of backup facilities

Physical capability to move backup source water to demand

centers

Time needed to bring facilityies back on line

The quotient of the following two quantities

Sum across all demand nodes of the maximum amount of water

that can be moved into the node via all possible routings and

The average daily summer seasonal demand across all nodes

Expected unserved demand due to unavailability of either

The Bull Run source or

The next largest supply source

Discussion

The regions supply sources and facilities are subject to variety of natural and human

caused events that could result in catastrophic failure Several ways exist to measure

this vulnerability The first simply uses comparative scale for each source option The

second measures the interconnectedness of the system The greater the ability to
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The complete specification of any of these indices must include

The future year

The portion of that year that is of interest e.g peak-day peak season

year

The geographic area e.g the entire region or particular subregion and

The weather and streamflow conditions For example an index of

reliability for the year 2020 might be the probability of summer season

shortage greater than 5% in Washington County under typical weather

and streamfiow conditions Another measure of reliability might be the

year 2040 expected unserved peak day demand for the entire region

under the most severe historical weather conditions

Chapter XI describes the manner in which these indices are applied to develop future

resource strategies for the region that provide varying levels of reliability

The second policy objective relating to reliability concerns the ability to operate the

system in manner that eases the impact of shortages that do occur The first

evaluation criterion is the volume of active storage in the region Greater storage

volumes allows the regional providers to better spread the impacts of shortage over

time.4 The second criterion attempts to summarize the systems interconnectedness

More regional transmission allows providers to move water where it is needed when it

is needed thereby alleviating severe impacts

The third policy objective highlights the need for the region to recognize and address

the tradeoffs associated with pursuing various levels of shortage avoidance Cost

tradeoffs for example are illustrated in Chapter XI By conducting region-wide

4As described in Chapter XI the strategy-development process revealed that the future shortages with

which the region must be concerned are all function of peak day delivery capacity rather than volume

over peak season In other words the region will not need additional supply storage capacity even

under adverse weather e.g hot and dry low streamfiow and high demand conditions given existing

and committed resources Thus on regional basis this index has limited usefulness in terms of

measuring resilience against summer supply shortages

Storage can be important in responding to catastrophic events that damage existing systems In addition

local storage capacity can however be extremely valuable to individual providers in managing brief

duration shortages due to regional capacity constraints Analysis of local storage capabilities and needs is

beyond the scope of the Phase RWSP
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Protected watersheds

Public access

Land uses

Land ownership

Risks of accidents such as hazardous material spills

Upstream contaminants

Dilution ability of the watershed

Implementation Action

Formulate strategy for identifying priority source protection issues and

activities which are underway or should be undertaken to protect and enhance

the raw water quality and watershed health of existing or potential regional

water sources Initiate support and/or participate in such efforts as warranted

to achieve source protection and enhancement objectives

Policy Objective

Maximize the ability to deal with aesthetic factors such as taste color

hardness and odor

Evaluation Criterion

Comparative scale re aesthetics

Discussion

Identification by the regions providers of several policy objectives that deal with water

quality reflects its importance to the region critical distinction must be made

between fmished i.e treated and raw water quality Raw water quality is measured

prior to treatment Finished water is consumed by customers Health and aesthetic

regulatory standards for drinking water apply to finished water only The region is also

concerned with the quality of its raw water supply independent of the quality of the

treated product In addition an objective addresses the ability to protect water sources

and watersheds and prevent future quality degradation
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move water into each subregion the greater the ability to withstand catastrophic loss of

supply

An indicator of the degree of robustness or redundancy in the regional supply system

is the systems performance if it loses one of its major supplies The third criterion

measures this performance for the loss of the Bull Run the regions largest current and

future supply source and for the loss of the next largest supply source

WATER QUALITY

Policy Objective

Meet or surpass all current federal and state water quality standards for

finished water

Implementation Action

All source options will be treated to meet or exceed these standards

Policy Objective

Utilize sources with the highest raw water quality

Evaluation Criterion

Comparative scale based on most current information

Policy Objective

Maximize the ability to protect water quality in the future including

support for and participation in watershed-protection and pollution-

prevention based approaches

Evaluation Criterion

Comparative scale re ability to protect future water quality reflecting

factors such as
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given the proportional benefits accrued by such customer groups in

relation to expenditures for new water supply resources and facilities

Implementation Actions

Develop guidelines and methodologies with which to determine how

capital and operating costs for new water supplies should be allocated at

regional and/or sub-regional levels

Develop methodologies for identifying anticipating and addressing

short- and long-term revenue impacts associated with implementation of

conservation programs

Policy Objective

Maximize cooperative partnerships to co-sponsor projects and programs

that provide mutual and multiple benefits

Implementation Action

Identify and pursue partnerships with other agencies and the private

sector to cost-share and co-participate in plan implementation strategies

Discussion

The first policy objective addresses the costs associated with each resource strategy

Costs are expressed as discounted present value Discounting is commonly used

technique that reflects the time value of money and the fact that future costs must be

discounted in order to compare them to current costs real net of inflation 3%

discount rate was used in the RWSP

The evaluation criteria distinguish between utility and societal costs This is

common distinction that has been widely used by energy utilities and their regulators

Utility costs are the revenue requirements typically reflected in rates charged to

customers Major elements include operating and maintenance costs and debt service

costs on capital investments Societal costs are broader and reflect projects total

costs to society In addition to costs reflected in rates societal costs include customer

51t is assumed all capital investments are fmanced over 30-year period at real interest rate

37



Most of the corresponding evaluation criteria are comparative scales based on detailed

analysis of raw water quality and treatment requirements The water quality and

treatment analyses for each source are described in Chapter VII The implementation

action established for the third objective prescribes that the regions water providers

take proactive participatory approach toward achieving source water quality

protection and enhancement objectives

ECONOMIC COSTS AND COST EQUITY

Policy Objective

Minimize the economic impact of capital and operating costs of new

water resources on customers

Evaluation Criteria

Present value of utility revenue requirements including capital and

operating costs

Present value of societal costs which is the sum of the present value of

utility revenue requirements and direct out-of-pocket customer costs less

the residual value of capital assets at the end of the planning period

Policy Objective

Ensure the ability to allocate capital and operating costs e.g rate

impacts for new water supply related infrastructure and conservation

water savings among existing customers future customers and other

customer groups proportional to benefits derived by the respective

customer groups

Evaluation Criterion

The proportions of new resource and facility costs paid by existing

ratepayers future ratepayers and other relevant customer groupings
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Cultural resources

Hazardous materials

Land use

Recreation

Scenic resources

Policy Objective

Foster protection of environmental values through water source

protection and enhancement efforts and conservation

Implementation Action

Demonstrate the role of water providers as environmental stewards

through strategy formulation priority setting and participatory

involvement in source protection and enhancement efforts see WATER

QUALITY section above

Discussion

For the first policy objective rating scores were assigned to each source option based

on an extensive analysis of how ten environmental factors would be affected by

implementation of the source option In some cases e.g fish and land use

subcategories were first rated and then combined The five scales for the components

of the natural environment were combined intO composite rating as were the five

human environment scales The formula used to combine the ratings gives

disproportionate weight to high adverse scores.6 This reflects the fact that adverse

ratings on single environmental dimension often has the potential of killing project

The second policy objective will help guide implementation of the plan by stating the

regions water providers commitment to participate in efforts to protect environmental

values through appropriate source protection and enhancement efforts The associated

milestone prescribes that actions be taken to identify and support and/or undertake

priority source protection and enhancement efforts

6See Appendix for description of the development of the ratings
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out-of-pocket costs for conservation investments Societal costs are reduced by any

end-of-period residual values of utility and customer investments

The second policy objective addresses cost-equity issues and prescribes that those who

benefit should pay and growth should pay for growth The evaluation criterion would

measure the ability of various financing strategies to meet this objective Evaluation

against this criterion must wait until institutional and financing arrangements are

determined after the adoption of the fmal RWSP milestone is proposed to set in

motion the formulation and evaluation of equitable financing strategies to meet the

objective Another milestone is suggested to ensure that the revenue impacts of

conservation are recognized and addressed in an equitable manner

The third policy objective emphasizes the importance from both overall cost and cost

equity perspectives to maximize the establishment of partnerships to co-sponsor

successful plan implementation The corresponding milestone assigns the regions

water providers the task of identifying and pursuing partnerships and cost-share

arrangements as appropriate to pay for mutual benefits

ENVIRONMENTAL STEWARDSHIP

Policy Objective

Minimize i.e avoid reduce and/or mitigate the impact of water

resource development on the natural and human environments

Evaluation Criteria

Comparative scale reflecting impacts on the natural environment The

natural environment includes

Fish

Geotechnical and natural hazards

Threatened and endangered species

Wetlands

Wildlife and habitat

Comparative scale reflecting impacts on the human environment The

human environment includes
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value in Metros more formal participation in the planning process and Metro became

formal participant in the RWSP As described below in Chapter the demand

forecast is based on population and employment forecasts developed by Metro as part

of the Region 2040 planning process Ongoing discussions are currently underway

regarding future roles of Metro and the providers

The providers intend to continue close and ongoing coordination with Metro and local

governments throughout the period of plan implementation adoption of the Regional

Framework Plan and various plan updates The role of land use planning and decisions

can have substantial impact on the success of the RWSP It will be important that

the RWSP and local/regional land use plans are consistent and compatible Application

of the evaluation criteria and carrying out implementation actions will take place during

plan implementation

FLEXIBILITY TO DEAL WITH FUTURE UNCERTAINTY

Policy Objective

Maximize the ability to anticipate and respond to unforeseen future

events and changes in forecasted trends

Evaluation Criterion

Number of possible resource paths included in resource strategy

Discussion

As detailed in Chapter XI resource strategies take the form of probabilistic decision

trees that provide the region with guidance on future actions as uncertainties are

resolved strategy provides more flexibility if it facilitates provider responsiveness to

different future events To the extent resource strategy includes early actions that

limit flexibility by preàluding different responses to different uncertainty outcomes the

strategy will be less flexible than one which involves more incremental approach with

multiple paths and options
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GROWTH AND LAND USE PLANNING

Policy Objectives

Be consistent with Metros regional growth strategy and local land-use

plans

Facilitate and promote effective Regional Water Supply Plan

implementation through local and regional land use planning and growth

management programs

Evaluation Criteria

Degree of ongoing coordination with Metro and local government

plaming entities

Incorporation of the Regional Water Supply Plan into Regional

Framework Plan

Degree of consistency and compatibility between the Regional Water

Supply Plan and relevant aspects of local comprehensive plans

Implementation Action

Work with local governments and Metro to identif and pursue

opportunities to facilitate and promote plan implementation through

regional land use plans zoning codes and growth management efforts

e.g Region 2040 Regional Framework Plan and periodic review of

local comprehensive plans

Work with local governments and Metro to determine the location and

extent of future growth and then utilize the plan to provide guidance for

the provision of water service

Participate in efforts to incorporate water supply and resources issues

into future land use and growth management decisions in efforts to

promote community livability and resource sustainability

This critical policy objective led the project team to closely coordinate with Metro

throughout the project As the project proceeded both the providers and Metro saw the
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Policy Objective

Ensure that the plan includes flexible strategies for meeting both sub

regional and regional water demands in the near-term and beyond

Implementation Action

Develop strategy to meet imminent water needs in pertinent parts of

the region in manner consistent with the final long-range resource

strategy Assign the carrying out of this strategy high priority

Discussion

It is necessary for providers to be able to flexibly operate the system to best meet the

regions needs Two indicators of system flexibility are the volume of active regional

storage that allows the region to better manage seasonal shortages7 and the ability to

move water to address short-term operational needs

In addition the plan must be flexible enough to ensure demands are met in the near

term and through the planning horizon

CONCLUSION

The policy objectives evaluation criteria and implementation strategies discussed in

this chapter have formed the basis of the design and assessment of alternative water

futures for the region They also provide framework to guide future plan

implementation These statements have been developed through lengthy interactive

process that has benefited from extensive citizen and stakeholder input The competing

nature of many of these objectives reflects the importance to the region of this decision

and the broad range of values held by the citizenry

7Again it must be noted that seasonal shortages and regional storage volume will not be critical issues for

the region Local storage may be an important issue for particular providers
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EASE OF IMPLEMENTATION

Policy Objective

Maximize the ability to address current and future local state and

federal legislative and regulatory requirements in timely manner

Evaluation Criterion

Comparative scale re ability to meet current and future legal and

rgu1atory requirements in timely manner

Discussion

Each source option has particular legal and regulatory hurdles that must be dealt with

prior to source development Based on current understanding of these issues

comparative ease of implementation rating was assigned to each source option These

are intended to reflect the anticipated difficulty of developing the source based on best

knowledge of potential future constraints and opportunities

OPERATIONAL FLEXIBILITY

Policy Objective

Maximize operational flexibility to best meet the needs of the region

including the ability to move water around the region and to rely on

backup sources as necessary

Evaluation Criteria

Active regional storage volume

Sum across all demand nodes of the maximum amount of water that

can be moved into the node via all possible routings

42



FUTURE WATER DEMANDS IN THE REGION



FUTURE WATER DEMANDS IN THE REGION

INTRODUCTION

Obtaining well-developed and defensible water demand forecast has been critical to

the preparation of the RWSP The demand forecast underlies the evaluation of water

supply reliability for any resource configuration This chapter describes the

development of the RWSP demand forecast The forecasting methodology is complex

and the description in this chapter is necessarily abbreviated more detailed

presentation of the forecasting approach is presented in Appendix

Annual seasonal and peak-day water demand forecasts have been developed for the

region as whole and for each of the three counties The forecasts were based on

customized individual-provider population and employment projections provided by

Metros staff These projections are consistent with forecasts developed as part of

Metros Region 2040 project RWSP staff and consultants have coordinated closely

with Metro staff throughout the process to ensure consistency

KEY FEATURES OF THE FORECASTING APPROACH

Individual forecasts were developed for each of 47 providers The projected growth in

water demand for these providers were based on population and employment growth

rates provided by Metro for each provider service area These forecasts were then

aggregated to county and regional levels consistent with the RWSPs focus on

aggregated needs The precision of these county and regional forecasting results is

considerably higher than for individual providers Table V-i shows the providers

included in the demand forecast by county

The forecast was conducted in four stages For each provider the first stage estimated

status quo forecast of sales per customer class for each water provider through

2050 Status quo forecasts presumed no change in historical per-account consumption

Customer classes include residential commercial industrial municipal agricultural

etc The result of this stage was called the gross water demand

The second stage estimated the effects of naturally occurring conservation on gross

water demand Naturally occurring conservation represents the reduction in water

demand due to changes in water service technologies building codes appliance

standards and the competitive marketplace This is conservation that will occur
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Table V-i

WATER PROVIDERS INCLUDED IN DEMAND FORECAST

Multnomah

County Washington County Clackanias County

Burlington Beaverton Boring

Fairview Cornelius Canby

Gresham Forest Grove Clackamas

Hazeiwood Gaston Clairmont

Hideaway Hills Hillsboro Damascus

Interlachen North Plains Estacada

Lorna Raleigh Gladstone

Lusted Sherwood Glenn Morie/Mossy Brae/Skylands/

Southwood Park

Palatine Hills Tigard GNR Corp/Green Valley/Skyview Acres

Pleasant Home Tualatin Lake Grove

Portland Tualatin Valley Lake Oswego

Powell Valley West Slope Milwaukie

Rockwood Mount Scott

Sandy Oak Lodge

Troutdale Oregon City

Valley View Rivergrove

Wood Village West Linn

Wilsonville

The third stage of the forecast estimated effects of increases in the price of water after

accounting for inflation on reductions in water consumption As water providers

develop new sources of water and spend more to maintain existing systems the price of

water may rise This will likely result in lower per-account forecasted demand

Price-net water demand is calculated by subtracting this response to increasing water

prices from net water demand
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regardless of conservation programs introduced by the providers Net water demand is

calculated by subtracting naturally occurring conservation from gross water demand
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high medium and low demographic projections for planners to use in estimating urban

and transportation impacts of future economic and demographic trends In addition to

the medium forecast alternative high and low growth scenarios were evaluated to

investigate issues of uncertainty and risk The medium forecast predicted that the

region will add more than million new residents by 2040 The high case projected

2040 population level that is more than 300000 residents greater than the medium

case while the low case projected about 400000 residents fewer than the medium

case

To support the Regional Water Supply Plan Metro developed provider-specific

forecasts of households and employment based on the Region 2040 projections for

Multnomah Clackamas and Washington counties The provider-specific household

and employment growth between 1992 and 2040 was translated into annual growth

rates for water district residential and nonresidential customer classes These growth

rates were subsequently used to estimate the future number of accounts per customer

class served by each water district For the 20402050 period the average annual

growth rate through 2040 was applied

Future growth rates and customer accounts were separately estimated for the low

medium and high-growth case This produced three forecast scenarios

After the analyses were completed forecasted sales for all customer classes in all

districts were estimated by merging forecasted sales per account with forecasted

customer accounts

NET AND PRICE-NET WATER DEMAND FORECASTS

This section describes two analyses conducted to adjust the gross water demand

forecast for market factors expected to affect future water demand that represent

relatively new market forces that the gross demand forecasts historical basis did not

reflect and are too subtle in the short-term to capture reliably in an econometric

framework The first market factor is naturally occurring conservation and the second

is consumer response to increases in the real price of water

Changes in water services technologies whether through building codes appliance

standards or the competitive marketplace affect per-customer water consumption over

time Technological change will also reduce per household usage as processes and

equipment efficiently utilizing scarce resources replace less efficient equipment types

All these changes whether driven by the marketplace or by regulation are called
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The fourth stage estimated water demand on the peak day of the year for each water

district critical concern of the regions planners and key RWSP issue is the level

of capacity required to meet peak day demand Peak day demand was calculated by

combining historically-based information on the ratio of peak day to average day

demands with the forecast of price-net water demand for each water district

The next four sections present each stage of forecast development in greater detail

GROSS WATER DEMAND FORECAST

The objective of this stage was to generate monthly forecast of sales per customer

class for each water district through 2050 Two analyses were conducted for every

customer élass in each water district to determine an estimate of monthly sales per

account and forecast of the number of accounts

In the first analysis billing data were collected from each water district that described

the number of customer accounts and monthly sales for each customer class prior to

1992 Many water districts have billing systems that bill customers for more than one

months water consumption For example bills sent in September may include water

actually consumed in July and August To ensure peak season forecasting reliability it

was desirable to know when water was actually consumed on monthly basis For

this reason operations data on total monthly water diversions and treated deliveries

were also collected from major water wholesalers Econometric models were developed

to link these operations data with retail sales for each water district The results were

historical monthly records of estimated sales per customer class

Next series of econometric models was built that explain how variations in water

sales per customer account were related to variations in seasonal water demand patterns

and weather First sales per customer class were dividd by the number of customers

in that cliss to remove the effect of population growth from the historical record Next

econometric models estimated the relationship between water consumption and three

factors seasonal patterns such as outdoor watering or irrigation temperature

and precipitation The forecast used these relationships to estimate sales per account

under average weather conditions i.e sales per account driven solely by seasonal

patterns In addition weather sensitivity analyses were conducted using simulated

weather conditions based on the historical weather record

The second analysis for the gross water demand forecast relied on Metros population

and employment forecasts as discussed previously Metros regional forecast provides
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Since the forecast model used monthly time step the monthly price-net forecasts were

aggregated in different ways to estimate average demands for different portions of the

year For any provider demand on an average day annual average demand is equal

to the sum of water sales for all customer classes in the year divided by 365 days per

year Average peak-season demand is equal to the sum of forecasted sales for all

customer classes for the months of June through September divided by 122 days

Average non-peak season demand was calculated Similarly for all sales between

October and May divided by 243 days

PEAK DAY DEMAND FORECAST

Water demands are very weather-dependent Demands increase markedly on hot dry

days It is critical for the RWSP to be cognizant of the demands on the hottest and

driest days the so-called peak-day demands Peak day demands were estimated by

combining

Historically-based information on the relation of peak day demand to

demand on an average day with

The forecast of average annual demand for each water district

Historical comparisons of peak day demands with average annual demands are common

for water planners historically robust comparisons were collected from previous water

demand studies conducted in the Portland area These comparisons were measured as

ratio of demand on the peak day to demand on an average day For example peak

day ratio of 1.6 means that water district with 100 mgd annual average demand is

expected to generate 160 mgd peak day demand

Estimates of peak day demands were further adjusted by two other factors both of

which tended to increase the peak day ratio

The first upward adjustment to the peak day ratio focused on peaks that occurred under

particularly adverse i.e hot and dry weather conditions rather than on more typical

peak days The econometric models used to estimate gross demand generated

statistically reliable estimates of the relationship of sales per account to temperature and

precipitation Based on these relationships 95th percentile peak-day demand was
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naturally occurring conservation Naturally occurring conservation covers the

installation and use of all water saving technologies independent of provider-sponsored

programs

The approach to developing estimates of naturally occurring conservation relied on the

projected turnover or vintaging of buildings and equipment The resulting model

combined information on the expected lives of buildings and equipment the market

presence of water using equipment the relative market shares of efficient and

inefficient equipment within each equipment type or end use and the expected

consumption of each end use Estimates of water usage change over time with the

growth of building stock in each water district the natural decay of existing building

stock and the turnover of equipment

Estimates of naturally occurring conservation focused primarily on residential and

commercial indoor end uses such as showers toilets dishwashers and

clotheswashers Efficiency standards in residential and commercial toilets faucets and

showerheads have increased throughout the 1980s and 1990s.8 Clotheswashers and

dishwashers are not currently covered by plumbing codes but clotheswashers are

affected by energy standards reducing the amount of water used Information also

exists on new technology introductions and market shares throughout the last 15 years

By applying secondary data and through conversations with manufacturers and experts

in the field the annual market shares of each technology and efficiency type were

estimated The result of this analysis was the net demand forecast equal to the gross

demand forecast minus the effects of naturally occurring conservation

The effects of consumer response to rising real prices for water were captured through

simulation process These impacts were not estimable through the econometric

modelingprocess that was used to forecast gross demands as few water districts

increased their real water prices in the historical period Simulated price increase

scenarios through 2050 were designed to measure impacts of range of possible future

price alternatives The most likely case assumed an average 0.25% annual increase in

real water prices which by the year 2050 represents an approximate 16% increase in

the real price of water relative to 1992 The high case assumed 0% increase while

the low case assumed 0.5% annual increase in real water prices The result of this

analysis was the price-net demand forecast equal to the net demand forecast minus the

effects of consumer response to simulated water price increases

For example the National Energy Policy Act of 1992 requires that all showerheads and toilets

manufactured in the U.S be water-conserving fixtures
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estimated and used to adjust the peak day ratio.9

Second naturally occurring conservation also has an effect on the peak day ratio As

naturally occurring conservation chiefly affects indoor end uses the share of total

demand represented by outdoor end uses is likely to grow over time This implies that

the ratio of the peak season to the annual average will also grow over time As peak

season demands become relatively larger this will have an upward effect on the peak

day ratio

After the peak day ratio for each water district was estimated and adjusted as described

it was multiplied by gross average annual demands for that water district The result of

this calculation yielded the forecasted gross peak day demands The forecasted net and

price-net peak day demands were calculated by subtracting the effects of naturally

occurring conservation and consumer response to simulated water prices from the gross

peak day forecast

DISCUSSION OF RESULTS

Figures v-i through V-4 display the forecasts of annual average demand for the region

and each of the three counties Table V-2 compares the annual average forecasted

demand for the year 2050 under high medium and low growth assumptions to the

1992 base and indicates the average annual growth rates over the planning period

91n other words this demand was higher than the peak-day demand under 95% of the historical weather

conditions
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Figure V-i

Water Demand for High Baseline and Low Growth Scenarios

Portland Metropolitan Region
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Figure V-2

Water Demand for High Baseline and Low Growth Scenarios
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Figure V-3

Water Demand for High Baseline and Low Growth Scenarios

Clackamas County
992--2050 Annual Average All Customer Classes
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Figure V-4

Water Demand for High Baseline and Low Growth Scenarios

Washington County
1992--2050 Annual Average All Customer Classes
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Table V-2

FORECASTED ANNUAL AVERAGE WATER DEMANDS MGD AND

AVERAGE ANNUAL GROWTH RATES

Figures V-5 through V.8 present the average peak season forecasts and Table V-3

shows the 1992 and 2050 figures and annual growth rates

1992 2050 High 2050 Medium 2050 Low

Region 172 310 2.1% 264 1.5% 211 0.7%

Multnomah County 97 144 1.4% 126 0.9% 106 0.3%

Clackamas County 33 67 2.6% 56 1.9% 43 0.9%

Washington County 42 99 3.1% 82 2.4% 62 1.4%
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Figure v-s

Water Demand for High Baseline and Low Growth Scenarios

Portland Metropolitan Region
1992--2050 Peak Season All Customer Classes
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Figure V-6

Water Demand for High Baseline and Low Growth Scenarios

Multriomah County
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Figure V-7

Water Demand for High Baseline and Low Growth Scenarios

Clackamas County
992--2050 Peak Season All Customer Classes
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Figure V-8

Water Demand for High Baseline and Low Growth Scenarios

Washington County
992--2050 Peak Season All Customer Classes
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Table V-3

FORECASTED PEAK SEASON WATER DEMANDS MGD AND

AVERAGE ANNUAL GROWTH RATES

Finally Figures V-9 through V-12 present the peak day demand forecasts Table V-4

shows the corresponding 1992 and 2050 peak day demands and annual growth rates

1992 2050 High 2050 Medium 2050 Low

Region 220 417 2.3% 3501.7% 275 0.8%

Multnomah County 123 190 1.6% 165 1.1% 136 0.4%

Clackamas County 41 902.8% 742.1% 561.1%

Washington County 56 137 3.2% 111 2.5% 84 1.5%
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Figure V-1O

Water Demand for High Baseline and Low Growth Scenarios

Multnomah County
992--2050 Peak Day All Customer Classes

Millions of

Gallons per Day
350

300

150

100

50

1990 2000 2010 2020 2030 2040 2050

Forecast Scenarios High Growth Baseline Low Growth



Figure V-il

Water Demand for High Baseline and Low Growth Scenarios

Clackamas County
992--2050 Peak Day All Customer Classes
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Figure V-12

Water Demand for High Baseline and Low Growth Scenarios

Washington County
992--2050 Peak Day All Customer Classes

Millions of

Gallons per Day
350

300

200

150

100

50

Forecast Scenarios High Growth fl Baseline Low Growth

2040 2050

0i

250

1990 2000 2010 2020 2030



Table V-4

FORECASTED PEAK DAY WATER DEMANDS MGD AND
AVERAGE ANNUAL GROWTH RATES

1992 2050 High 2050 Medium 2050 Low

Region 365 780 2.7% 667 2.2% 535 1.4%

Multnomah County 183 3051.8% 269 1.4% 227 0.8%

Clackamas County 87 221 3.4% 185 2.7% 144 1.8%

Washington County 96 255 3.6% 213 2.9% 164 1.9%

In examining these results several key points emerge

Demands in Clackamas and Washington county have significantly

higher peaking component than demands in Multnomah County This

can be attributed to the higher fraction of single-family residences in

Clackamas and Washington counties and the larger lot sizes

Under the high forecast regional peak day demand will more than

double over the planning period In Washington County the increase in

peak demand exceeds 165%

Demand growth in Clackamas and Washington counties is expected to be

significantly higher than in Multnomah County By the end of the

planning period demands will be more evenly spread across the region

rather than being significantly concentrated in Multnomah County as

they are now Given regional population and employment growth

patterns this is not surprising

The higher growth in the pealder demands explains why regional

peak-day demand is expected to grow significantly faster than either

annual or peak-season demand This pattern is also due to the damping

effect of naturally-occurring conservation on indooE demands previously

discussed In other words meeting peak day demands will become

increasingly more critical to the region over time
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VI EXISTING AND COMMITTED RESOURCES THE BASE CASE



FUTURE FORECAST UPDATES

As discussed in detail in Chapter XI basic premise of the RWSP is the provision of

sufficient flexibility to respond to uncertainty in forecasted demands Since population

employment and the relationships of these variables to water demands are inherently

difficult to forecast particularly over long planning period it is incumbent on the

regions providers to frequently update the demand forecasting results and modify the

resource strategies as necessary

An example illustrating this need to reassess demands is the current infusion of

so-called high-tech firms in the region The manufacturing processes of these firms

are very water intensive This may increase demands in the short term to level above

the high case forecast Along with these abrupt changes comes the potential for

significant water recycling and reuse that can temper the demand increases While it is

critical tkeep abreast of these and other influences changing the demand outlook the

discussion in Chapter XI will show that the region is in the fortunate position of having

resources in the short-to-medium term that are sufficient to meet demands even

substantially higher than the high case forecast

In general it is recommended that demand forecasts be updated at least every five

years More frequent updates will be necessary in the event of specific known changes

that may affect near-term actions by the regional providers
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VI EXISTING AND COMMITTED RESOURCES
THE BASE CASE

The Portland metropolitan region contains an intricate web of water supply systems

This web evolving over the last century is comprised of surface water storage

groundwater water treatment plants several run-of-river intakes and host of

pipelines pumps and tanks to convey the water

The existing supply sources function on regional subregional and local levels few

agencies supply the water while many others purchase the water wholesale and

distribute it to retail customers via local systems

Existing water systems in the region have an estimated usable storage capacity of 11 .4

billion gallons and delivery capacity of 413.8 million gallons per day mgd Current

regional peak-day demand even under weather conditions that approach the hottest and

driest that the region has experienced over 65-year historical period of record is

about 370 mgd Despite this apparent excess capacity some individual providers within

the region do face more immediate shortfalls due to transmission constraints

In addition to maintaining existing water supply sources and transmission facilities the

regions water providers are committed to completing several facility additions

expansions and improvements over the next two to ten years The projects will provide

nearly 80 mgd of incremental delivery capacity and 5.2 billion gallons of additional

storage These additions are not being evaluated as part of the Regional Water Supply

Plan Rather the project participants assume these committed resources will be

completed and include them in the projects baseline resource assumptions or base

case

Table VI-1 summarizes the regions existing and committed resources The remainder

of this chapter describes them
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EXISTING WATER SUPPLY SOURCES AND FACILITIES

Bull Run River

The Bull Run River has been the primary source of drinking water for the City of

Portland for 100 years Many other water providers in the region have purchased Bull

Run water wholesale for decades The Bull Run Watershed located about 35 miles east

of Portland in the upper Sandy River Basin includes approximately 179 square miles

Most of the watershed lies within the Bull Run Watershed Management Unit

BRWMU an area of 150 square miles The BRWMU is closed to the general public

to maintain its high water quality

In 1909 the Oregon Legislature granted Portland the exclusive right to use the waters

of the Bull Run River for municipal purposes Today the 800000 residents served by

the City of Portland and its 19 wholesale customers use about 25% of the Bull Run

watersheds total water yield about 37 billion gallons per year The City of Portland

has expanded and can continue to expand the municipal use of Bull Run water without

obtaining additional water rights

Though the Bull Run River was the original water supply source for Portland Bull Run

Lake located at the headwaters of the watershed was the first source of water used to

supplement river flows during the summer season Today Bull Run Lake is used only

in very hot dry years The City of Portland constructed one reservoir in the watershed

during the 1920s and another in the 1960s The reservoirs remain full during much of

the year In warm summer months they are drawn down to meet higher peak-season

demands The system relies on fall winter and spring rains rather than winter

snowpack to ensure the reservoirs are full at the beginning of the summer drawdown

season

Unlike most water suppliers in the United States the City of Portland is not required to

filter Bull Run water because the raw water quality is so high Over time reservoirs

collect sediment from natural processes As result of the 16.5 billion gallons 50000

acre-feet stored in the two reservoirs only about 10.2 billion gallons about 31000

acre-feet is usable As summer ends and fall rains begin the reservoirs usually refill

quickly and the cycle repeats Even under the most adverse historical flow conditions

both reservoirs are full at the start of the summer drawdown

Bull Run water is disinfected at the system Headworks where intakes are located The

water is then fed by gravity from the Bull Run Watershed to the Portland metropolitan

region via several large conduits and 50 million gallon underground reservoir at
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Table VI-1

REGIONAL WATER SUPPLY PLAN
EXISTING AND COMMIrIED SUPPLY SOURCES

Existng Additional Committed Existing and Committed

Usable Storage Usable Storage Usable Storage

Delivery Capacity Capacity Delivery Capacity Capacity Delivery Capacity Capacity

Source mgd mg mgd mg mgd mg
Bull Run Res 12 210 10200 210 10200

Clackamas 66 22.5 88.5

Trask/Tualatin 43.5 1153 20 5214 63.5 6367

Southshore WeIlfield 35 37 72

Local Sources

South 28.4 28.4

West 12.8 12.8

East 18.1 18.1

Subtotal 59.3 59.3

Total 413.8 11353 79.5 5214 493.3 16567



Source water is obtained from the Trask and Tualatin Rivers Water is diverted and

treated to meet drinking water standards in two locations One owned by the City of

Hilisboro is small slow sand filter plant 3.5 mgd near the community of Cherry

Grove The other located just south of Forest Grove is owned by the Joint Water

Commission JWC which includes the cities of Hilisboro Forest Grove and

Beaverton and the Tualatin Valley Water District and is 40 mgd capacity full-

treatment plant

Trask River water is stored in the 1.3 billion gallon 4000 acre-feet Barney Reservoir

and is diverted to the Tualatin via conduit through the North Coast/Willamette Basin

divide In addition in most years the JWC has access to 4.2 billion gallons from Hagg

Lake which is owned by the Bureau of Reclamation and located on Scoggins Creek

Columbia South Shore Weilfield

In the early 1970s the City of Portland developed plans for groundwater welifield as

an emergency backup and peaking supply source During the mid-1980s the City of

Portland constructed 22 wells totaling about 90 mgd in capacity in the Columbia South

Shore area east of the Portland International Airport Of the 22 wells are located in

the City of Gresham and Blue Lake Park The wells pump water from variety of

geologic formations including the Blue Lake Troutdale Gravel Troutdale Sand and

Gravel and Columbia River Sands aquifers

Since this construction the City of Portland has used the wells about five times to

augment summer water supply from Bull Run watershed reservoirs Groundwater is

pumped to Powell Butte where it is blended with Bull Run water and distributed

throughout the Portland service area small percentage of Portland customers receive

100% groundwater during the periods when the welifield is being used

In 1986 groundwater contamination was discovered near the weilfield Since then the

City of Portlands ability to use the wellfield has been limited to prevent migration of

contamination plumes As result the current usable delivery capacity of the weilfield

is assumed to be 35 mgd The City is working closely with the Oregon Department of

Environmental Quality and with the responsible parties to implement remediation

program that restores the wells to their full capacity
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Powell Butte southwest of Gresham The current delivery capacity of the Bull Run

system is 210 mgd

No specific instream flow requirements have been set for the Bull Run River although

preserving flows to maintain the health of aquatic systems is part of President Clintons

recently established Northwest Forest Plan The Bull Run River is located upstream

from portion of the Sandy River that is designated State Scenic Waterway and

Federal Wild and Scenic River The Oregon Water Resources Commission has

established flow levels or Diack flows necessary to meet the objectives of the State

Scenic Waterway authorizing legislation

Clackamas River

The Clackamas River lies in Clackamas and Marion Counties on the western slope of

the Cascades The river flows in general northwesterly direction for about 83 miles

from its headwaters to its confluence with the Willamette River The basin is mix of

public and private ownership and diverse land uses Much of the river is designated

State Scenic Waterway above river mile at Carver Bridge An instream water right

of 400 to 640 cubic feet per second has been established for the Clackamas River at the

mouth

The Clackamas River currently provides municipal water to about 175000 residents

within the RWSP study area Participating providers on the Clackamas including the

City of Lake Oswego Clackamas River Water formerly the Clackamas Water District

and Clairmont Water District and the South Fork Water Board serving the cities of

Oregon City and West Linn have developed 66 million gallons per day mgd of

intake and treatment capacity on the lower five miles of the river Upstream water

from the Clackamas River supplies the City of Estacada In addition several Portland

General Electric facilities are operated on the river for hydropower production

Trask/Tualatin System

The Trask River/Tualatin River water system supplies water to over 120000 residents

and many businesses and institutional customers in the western part of the region This

system provides 43.5 mgd of delivery capacity and serves customers in the cities of

Hillsboro Beaverton and Forest Grove and in the Tualatin Valley Water District

This system also serves the unincorporated communities of Cherry Grove Gaston

Dilley Cove Orchard Cornelius and the Laureiwood Academy Water Cooperative

71



EXISTING LOCAL WATER SUPPLY SOURCES AND FACILITIES

number of smaller communities in the region use local water supplies for base use or

peaking purposes Small sources provide nearly 60 mgd of capacity to the region see

Table VI-2 These sources consist primarily of groundwater wells but also include

small water treatment plants on the Tualatin and Molalla rivers Based on telephone

survey of the relevant providers the Regional Water Supply Plan assumes that these

sources will be available throughout the planning period

TRANSMISSION AND STORAGE

The regions water systems include myriad of transmission lines terminal and

distribution storage facilities major pumping and pressure reducing stations and

system interties

Transmission lines running north-south and east-west range from 4-inch diameter pipes

in small districts to the 66-inch diameter Bull Run Conduit No The 60-inch

Washington County Supply Line carries water from Powell Butte to Beaverton Many

miles of 12-inch 16-inch and 24-inch pipes traverse the region carrying water to the

more than million residents

Each project participant maintains storage reservoirs to provide backup supply and fire

flows Across the region transmission and distribution storage facilities hold nearly

600 million gallons of water

ADDITIONAL COMMITTED RESOURCES

As alluded to earlier there are several projects to which regional providers have

committed which will significantly enhance the availability of supplies in the region

Barney Reservoir Expansion

The Joint Water Commission and the Tualatin Valley Water District are expanding the

existing Barney Reservoir on the Trask River The project involves raising the 72-foot

earth-fill Dam by 50 feet to increase the water storage capacity of Barney Reservoir

from 1.3 billion gallons 4000 acre-feet to 6.5 billion gallons 20000 acre-feet

450 acre pool This project has received all necessary permits and is in the design
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phase The Barney expansion project is expected to be completed by 1998 In addition

improvements to the JWC intake and treatment plant are expected to increase its

delivery capacity by 20 mgd to 63.5 mgd by 1997
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Provider Available Capacity mgd Source Type

Multnomah County

Fairview 2.7

Interlachen 1.3

Powell Valley 1.8

Troutdale 6.4

Wood Village 1.4

.Portland 4.5

Total 18.1 mgd

Washington County

Forest Grove 1.3

North Plains 1.1

Sherwood 2.8

Tigard 1.1

TVWD 3.0

Cornelius/Gaston/Hill 3.5

Total 12.8 mgd

Clackanias County

Sandy 2.5

Canby 6.0 SG

Boring 1.0

Damascus 3.3

Lake Oswego 0.3

Milwaukie 6.7

River Grove 1.3

Wilsonville 6.0

Skylands/G MOrie 0.3

Estacada 1.0

Total 28.4 mgd

Grand Total 59.3 mgd

Table VI-2

SMALLER MUNICIPAL SUPPLY SOURCES UTILIZED IN THE REGION

Surface water source

Groundwater source
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Clackamas River

In addition to the 66 mgd of already-developed capacity the Clackamas providers have

committed to developing 22.5 mgd of additional capacity This brings the total base

case capacity on the Clackamas to 88.5 mgd When this is compared to the 171 mgd

265 cubic feet per second of water rights held by RWSP participants there remains

about 83 mgd of unused rights that could be developed to meet future demand growth

Columbia South Shore Welifield

As mentioned previously the Columbia South Shore wells cannot routinely be operated

at full capacity 90 mgd due to nearby groundwater contamination plumes The RWSP

assumes that the current 35 mgd of welifield capacity will ramp up to 72 mgd by 2005

and remain at that level through 2050 This is reasonable conservative assumption

that accounts for potential remediation uncertainties and ongoing mechanical challenges

associated with large complex groundwater facilities
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VII ANALYSIS OF WATER SUPPLY SOURCE OPTIONS

The Regional Water Supply Plan included extensive analyses of each source option

These analyses formed the base to rate each option against the evaluation criteria This

chapter summarizes the results of those analyses Readers who require greater detail

should refer to the appropriate interim report or technical memorandum referenced in

Appendix

COMPONENTS OF TilE SOURCE OPTION ANALYSIS

For each of the five source options the following issues were analyzed

Water Availability This included the consideration of hydrology water

rights and storage operations The hydrologic data for each of the

sources were based on 1928-1992 period of record In the discussion

of each of the source options that follow water availability is described

with reference to monthly yield exceedance probabilities The purpose is

to determine the likelihood of obtaining various quantities of water from

the source However actual system simulations in the IRPlanner model

are based on daily streamfiow records over the 65-year period of record

see discussion in Chapter

Environmental Impacts These include impacts to the natural and

human environments An extensive planning-level analysis of ten

environmental factors was performed for-each source option Based on

this analysis each source was rated against each factor on scale that

ranged from no or minimal impact to very serious impact
These ratings were aggregated into composite ratings for the natural and

human environments.12 Table Vll-1 shows the environmental factors

included in these two categories

If the full 65-years of data were unavailable for some sources the data were synthesized based on

existing information

In few cases rating of was given indicating an actual enhancement to the particular

environmental factor

2The manner in which individual ratings were combined recognized the significant potential for adverse

ratings on individual dimensions to kill project Therefore the combination formula used gave

disproportionate weight to high adverse scores See Appendix 13
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Table Vu-i

COMPONENTS OF NATURAL AND HUMAN ENVIRONMENTS

Natural Enviromnent Human Enviromnent

Fish Cultural Resources

Geotechnical and Natural Hazards Hazardous Materials

Threatened Endangered Species Land Use

Wetlands Recreational Resources

Wildlife and Habitat Scenic Resources

Raw Water Quality For each source physical inorganic organic and

microbiological constituents as well as dissolved oxygen and nutrients

were reviewed Aesthetic aspects taste odor hardness of water was

also assessed In addition an assessment was made of the ability to

protect the upstream watershed and the resulting vulnerability of future

raw water quality

Vulnerability to Catastrophic Events The vulnerability of each source

to volcanic fire slide and spill events was assessed

Ease of Implementation The ability to develop each source is largely

function of anticipated future legal or permitting difficulties Permitting

issues and requirements were identified and judgmental assessment was

made for each source option

Treatment Requirements Based on the analysis of raw water quality

treatment regime was developed and recommended for each source

option Because of concerns regarding risks of long-term or episodic

water quality problems the recommended treatment approaches provide

multiple barriers of treatment which will result in water that exceeds

current drinking water standards

The recommended treatment will also provide protection from potential

organic contaminant spills and provide for the removal and/or treatment

of as-yet unidentified organic constituents some of which might be

subject to future regulation Hence it was assumed that any new

regional water treatment plant would be provided with state-of-the-art
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treatment including GAC filters and in some instances ozone

disinfection designed to produce excellent treated water quality

key conclusion is that all of the surface sources can readily be treated

to meet or surpass all safe drinking water standards

Capital and Operating Costs Costs were estimated in 1994 dollars for

all source-related facilities including

Intakes

Raw water pipelines

Treatment plants

Pumping stations

Finished water pipelines

Terminal reservoirs

The evaluation criteria associated with four of these issues environment raw water

quality catastrophic events and ease of implementation are expressed as simple rating

scales These evaluation ratings for each source option are presented in Table VII-2

Appendix describes the computation of these ratings

FLAVOR PROFILE ANALYSIS

In July 1995 the Portland Water Bureau analyzed the taste and odor of treated water

from the Bull Run Clackamas and Trask/Tualatin systems using treated samples

available from potable water system facilities of regional providers Samples from the

Columbia and Willamette Rivers were also analyzed These were taken from the

drinking water systems of the cities of Kennewick Washington and Corvallis Oregon

respectively Each potable water sample complied with all state and federal drinking

water standards In several cases the water samples from different intake locations had

been treated using methods different from those recommended in the Regional Water

Supply Plan see below

This analysis was performed by trained four-member Flavor Profile Panel and was

conducted using structured non-biased industry-accepted analytical technique As

shown in Appendix the analysis results indicated some differences in taste and odor

among the samples However the intensities of the observed characteristics were at or

near the methods detection limit In this scales range of intensity it was expected that

considerable variations in taste and odor descriptors would be identified by individual

panel members This was observed in the panel results
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The analysis indicated that the samples were fairly similar and acceptable in terms of

taste and odor The method of treatment has great deal to do with drinking waters

taste and odor before it is distributed to customers The disposition of water within the

distribution system can then further change taste and odors
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Table VII-2

RATINGS OF SOURCE OPTIONS

Vulnerabifity to

Natural Human Raw Water Water Watershed Catastrophic Ease of

Source Option Environment Environment Quality Aesthetics Protection Eyents Implementation

BullRunDam3 4.9 3.6 1.2 1.0 1.0 3.5 4.5

Columbia 2.6 2.5 2.1 2.5 5.0 3.3 3.5

Willamette 1.0 2.5 2.2 2.0 4.0 2.5 2.5

Clackarnas 50 mgd 2.4 1.0 1.8 2.0 2.0 2.5 2.0

Clackamas 50 mgd 1.0 1.0 1.8 2.0 2.0 2.5 2.0

ASR 1.5 2.2 3.0 3.0 N/A 2.0 3.0

Note Ratings range from to lower scores are preferred



RESULTS OF SOURCE OPTION ANALYSES

Representative Sites

Each source option has associated facilities intakes treatment plants dams pipelines

etc that must be sited The RWSP did not include detailed siting analyses for each of

these facilities Instead based on the preliminary analyses performed representative

sites were identified representative site is defmed as

potential intake pipeline water treatment plant or other supply

source-related facility location that merits detailed analysis because it offers the

highest likelihood of successful permitting and potential development based on

preliminary analyses of technical land use water quality environmental cost

and other relevant factors

Note that each representative site would require more detailed study if the

corresponding source option is pursued This could ultimately result in selection of

different site

source-by-source discussion of the analytical results for each source follows

Bull Run Dam

Description of Option

Major components of this project would include the dam and reservoir new access

roads to the facility headworks outlet improvements conduit from the headworks

to the Powell Butte Reservoir and new storage at Powell Butte Temporary staging

areas and diversion tunnel would be installed for use during project construction

roller-compacted concrete dam structure is assumed It is anticipated that much of the

material used to build the dam would be excavated within or near the reservoir pooi

area Figure VU-i shows conceptual layout for the Bull Run option including Dam
and attendant facilities
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At maximum dam height of about 400 feet this project could provide an additional

67520 acre-feet or about 22 billion gallons of storage Assuming no filtration plant

usable storage would be about 19 billion gallons nearly double the existingusable

reservoir storage in the watershed The reservoir pooi would cover 466 acres It is

estimated that the average daily peak season availability would increase by about 134.8

mgd with 95% annual reliability Daily delivery capacity would increase by 270 mgd

The representative site for the dam and reservoir is located in narrow steep portion

of Bull Run River canyon just downstream of Log Creek and about one-half mile

downstream of the confluence of Blazed Alder Creek and the Bull Run River The site

is also located upstream from the pool behind Dam Bear Creek Reservoir An area

map of existing Bull Run storage reservoirs and the Dam representative site is shown

in Figure Vll-2

This site was first identified in the mid-1970s as it appeared to furnish suitable

topography for large dam and reservoir project The site was chosen for purposes of

the RWSP after performing preliminary geotechnical and environmental comparison

of seven potential sites in the Bull Run watershed Both this analysis and subsequent

core drilling confirmed that the site appears to be relatively promising from

geotechnical perspective Key environmental issues include potential impacts on

threatened and endangered species wildlife habitat wetlands and fish as discussed

below

The representative regional storage for an expanded Bull Run source would be located

at the current Powell Butte terminal reservoir site See Chapter VIII for brief

discussion of why this site was selected
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Water Availability

Currently the City of Portland and 19 wholesale customers use about 25% of the Bull

Run Watersheds total water yield or about 37 billion gallons per year In 1909 the

Oregon Legislature granted Portland the exclusive right to use of the Bull Run River

water for municipal purposes The City of Portland has and could continue to expand

the municipal use of Bull Run water without obtaining additional water rights

The City of Portland has registered claim with the state to use up to the full Bull Run

flow The registration sets forth an August 1886 priority date The verification of

this claim is subject to the adjudication of the Sandy River Basin

The City has water rights to divert up to 3500 cubic feet per second cfs of Bull Run

Water to generate hydroelectric power at two power stations just below the dams

Preserving flows to meet aquatic system health objectives is part of the recently

established Northwest Forest Plan However specific instream flow requirements have

not been set for the Bull Run River The Bull Run River is located upstream of

portion of the Sandy River that is designated State Scenic Waterway and Federal

Wild and Scenic River The Oregon Water Resources Commissionhas established flow

levels or Diack flows necessary to meet objectives of State Scenic Waterway

authorizing legislation

The yield of the Bull Run reservoir system will increase if filtration plant is added at

future date The elevation to which all Bull Run reservoirs can be drawn down is

limited by water quality turbidity concerns The addition of treatment would allow the

reservoirs to be drawn down to lower level and would thereby increase the available

supply The RWSP analysis does not assume future filtration on the Bull Run

Table Vll-3 summarizes the reliability of Bull Run yield with third reservoir The

figures in the table assume no filtration The table indicates for example that Bull

Run system with third dam will be able to provide an average seasonal yield of 280.9

mgd in 95% of the years based on the 65-year period of record
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Table VII-3

BULL RUN RESERVOIR SYSTEM
RELIABILITY OF YIELD WITH THIRD DAM AND NO FILTRATION

Total Seasonal Yield Percent of Years Percent of Months

mgd Demand is Met Demand is Met

271.1 100% 100%

2745 98% 100%

278.1 97% 99%

280.9 95% 99%

295.0 92% 99%

313.1 89% 98%

317.4 85% 98%

324.5 80% 97%

337.1 71% 96%

356.8 60% 94%

372.2 51% 92%

Environmental Impacts

Development of third dam and reservoir in the Bull Run could have several potential

environmental impacts

Fish Cutthroat and rainbow trout and coho salmon are among the fish

species that could be affected Resident fish populations in the upper

Bull Run watershed could be further segregated or isolated from

spawning or rearing habitats The project would reduce riverine habitat

and could cause changes in downstream temperatures Increased rearing

habitat and food availability in the impoundment area could increase fish

growth and production capabilities thus changing species composition

Flow impacts in the Lower Bull Run and Sandy Rivers could change

sedimentation rates and water quality and could affect fish populations

and habitat downstream Some of these impacts could
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potentially be mitigated by releasing water from the reservoir system for

instream flow purposes subsequent study prepared for the Portland

Water Bureau by R2 Resource Consultants 3/1/96 indicates that the

potential environmental impacts of Dam in regards to fish resources do

not appear as severe as predicted during the Environmental Assessment

completed for the Regional Water Supply Plan as illustrated in rating

scores in Tables XI-2 XI-5 XI-6 and B-2 This report indicates that

substantial fish habitat enhancement can be obtained through moderate

flow releases Additional mitigation can be achieved through reservoir

system operation to stabilize flows between Dam and Reservoirs and

and potentially by introducing gravel to enhance spawning habitat in

the Lower Bull Run River

Wetlands third dam and reservoir could affect riparianwetlands

adjacent to the Bull Run river or its tributaries due to disturbance from

construction or reservoir filling The project would cause permanent loss

of perennial streamfiow and associated riverine wetlands along the river

and its tributaries within the potential pool area

Wildlife and Terrestrial Threatened and Endangered Species Bull Run

Dam No could potentially affect terrestrial wildlife The project

would result in the loss of about 640 acres of high quality diverse

wildlife habitat Of key concern are potential impacts on the northern

spotted owl population resulting from the loss of approximately 330

acres of suitable owl habitat in the reservoir pool area small

population of Howells daisy candidate for federal listing as

threatened or endangered species could be flooded by the reservoir

depending on the exact location of the plants and the pool level Bald

eagle common loon fir club-moss and plant called kruhsea are also

found in this vicinity but impacts to these species are unlikely Loss of

habitat would affect amphibians reptiles and small mammals Larger

mammals and birds would be displaced and might be unable to fmd

suitable unoccupied habitat

Some 408 plant and animal species of concern have been identified for

analysis and protection pursuant to the Presidents Northwest Forest

Plan The Forest Plan requires the Bull Run Watershed and other

designated Key Watersheds and Riparian Reserves be analyzed to assess

the condition of specified resources compilation of existing species

data and possible inventories of species expected to exist in the area will
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be conducted as part of the required Watershed Analysis scheduled to

begin during 1996 Providing direct mitigation for impacts on wildlife

and habitat would be challenging However opportunities to acquire

protect or restore alternate habitat areas have not yet been explored

The Presidents Northwest Forest Plan As part of the Presidents

Northwest Forest Plan Bull Run Watershed has been made part of the

Mt Hood National Forest Late-Successional Reserve The purpose of

the designation is to maintain functional interactive old growth forest

ecosystem The Bull Run has also been designated Tier Key
Watershed The Tier Watershed designation was applied to highlight

the importance of maintaining high water quality

No programmed timber harvest is allowed in late-successional reserves

Thinning can occur under very stringent conditions The Standards and

Guidelines prohibit or discourage land management activities that

adversely affect the riparian areas The Tier Key Watershed

designation requires strict conformance with an Aquatic Conservation

Strategy that is included in the Standards and Guidelines The Aquatic

Conservation Strategy involves maintaining instream flows to sustain

riparian aquatic and wetland habitats and maintaining and restoring

species composition and the structural diversity of aquatic dependent

species This requirement could be imposed on third dam and reservoir

in the Bull Run Watershed

Because the Forest Plan was only recently adopted the process for

review and action on third dam in the Bull Run is uncertain The

Standards and Guidelines would require that siting third dam in the

Bull Run be evaluated as special case subsequent to completion of

Bull Run Watershed Analysis and necessary amendments to the Mt
Hood Forest Plan and Bull Run Final Environmental Impact Statement

FEIS

The Standards and Guidelines include language indicating that new

development proposals addressing public needs or providing public

benefits may be approved if it can be shown that adverse environmental

impacts can be minimized or mitigated

The Forest Service has not established protocols for environmental

impact minimization and mitigation for Late-Successional Reserves and
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Key Watersheds Such defmitions may emerge from the Watershed

Analysis phase of the Forest Plans implementation Mitigation may
include rehabilitation of downstream vaterways flow augmentation

stabilization or removal of forest roads or reestablishment of riparian

corridors

Raw Water Quality

The quality of the Bull Run source including health-related constituents as well as

aesthetic aspects taste odor and hardness is excellent Currently Bull Run water

does not require treatment other than chlorination followed by ammoniation to meet

State and Federal drinking water regulations It is one of the few remaining unfiltered

surface water supplies in the United States filtration plant has not been necessary

due to the very high quality of the water delivered from the watershed The

watersheds protected status has been very important in keeping the Bull Run supply

unfiltered

Concerns have been raised about the possible water quality impact of construction

activities associated with developing third reservoir in the Bull Run watershed As the

third reservoir would be constructed upstream of the two existing reservoirs it is

possible that construction activity could significantly reduce downstream water quality

Also the creation of new reservoir behind the third dam could cause short- to

medium-term two to three years after the reservoir is filled water quality problems

Preliminary investigations indicate that mitigative measures could be taken during

planning and construction to minimize these potential impacts see below

Nonetheless it is possible that another reservoir within the Bull Run watershed could

require the development of filtration plant to continue to meet drinking water

regulations

If required Bull Run water can be effectively treated filtered and disinfected to meet

all regulations The City of Portlands recently completed Bull Run Water Treatment

Pilot Study developed preliminary design criteria and preliminary cost estimates for

different treatment alternatives if more stringent treatment is eventually required

Vulnerability to Catastrophic Events

As protected watershed the Bull Runs vulnerability to upstream spills is minimal

However the small size and steep topography of the watershed makes it particularly
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prone to catastrophic slide Its heavily forested nature the difficult accessibility to

much of the watershed and the relatively small flows also make this source particularly

susceptible to increased sediment and nutrient loads from naturally-caused fires The

protected status of the Bull Run sharply reduce the likelihood of human-caused fires

The volcanic hazard posed to Bull Run is relatively low to moderate Mount Hood is

one of the less active volcanoes in the Cascade Range At its nearest point the

watershed is about six miles northwest of Mount Hood Because prevailing winds

generally flow from the west to southwest most ash would likely drift east and

northeast and not towards the watershed The greatest risic would be major mudflow

down the Sandy River that could sever conduit bridge crossings which carry the water

supply to the terminal storage facility on Powell Butte Reinforcement of those

crossings would substantially reduce this risk

Ease of Implementation

The Presidents Forest Plan and the Endangered Species Act raise some extremely

difficult legal and regulatory hurdles for Dam

Treatment Requirements

As noted the Bull Run source is currently unfiltered Current treatment includes

chlorination and ammoniation While development of third dam might require

filtration to deal with construction impacts it is assumed pending more detailed

analysis that mitigative measures will enable the region to avoid this expense

Costs

Tables VII-4 and Vll-5 present the estimated capital and operating costs associated with

developing Bull Run Dam assuming that filtration is not necessary
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Clackamas River Diversion

Description of Option

The Clackamas already has four existing and planned intake and treatment facilities An

analysis of potential sites other than these revealed none that merited further

exploration at this time Thus it was recommended that new capacity be developed at

one or more of the existing or planned sites The Clackamas basin providers identified

four alternative configurations of where capacity might be developed They include

Alternative Existing facilities would be maintained and futUre

expansion would occur at consolidated facility This alternative would

utilize the three existing facilities Clackamas River Water CRW
South Fork Water Board and the City of Lake Oswego and the planned

Oak Lodge plant in their current or planned configurations and

capacities Additional needs would be met by new consolidated facility

adjacent to the current Clackamas River Water site

Alternative consolidated facility would be provided for all flows

This alternative would phase out existing base capacity river intakes and

treatment plants upon implementation of consolidated intake and

treatment facility at the CRW site
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Table VII-4

BULL RUN RESERVOIR NO
WITHOUT FILTRATION PLANT

CAPITAL COST SUMMARY
in millions of dollars

Table VII-5

BULL RUN RESERVOIR NO
WITHOUT FILTRATION PLANT

ANNUAL OPERATIONS MAINTENANCE COST SUMMARY
in miffions of per year

Incremental

Maximum Day Maintenance Reservoir Dam 25% Total Annual

Capacity mgd Labor Chemicals Supplies OM Contingencies Cost

270 0.50 0.2 0.50 1.11 0.58 2.89

DainlReservoir Pipeline___

Incremental

Maximum

Day Capacity Volume Headworks Treatment 25% 20% Engr Total

mgd ac-ft Cost DiafLength Cost Improvements Improvements Contingencies Admin Capital Cost

270 58800 111.3 102-90 100.0 5.0 1.5 54.5 43.6 315.8

21 miles

Notes

EENR CCI index 5800
Environmental mitigation costs if any are not included in the capital costs

Pipeline costs include those for Headworks to Powell Butte



Alternative All existing and planned facilities would be expanded and

consolidated facility would be provided if needed This alternative

would provide for expanding each of the existing facilities beyond the

levels assumed in the base case The expansions would include up to 8.5

mgd from OLWD 10 mgd from SFWB 50 mgd from CRW and 18

mgd from Lake Oswego for total capacity increment of 86.5 mgd

beyond the base case Additional capacity beyond these expansions

would come at the consolidated CRW site

Alternative All existing facilities would expand as currently planned

and may be necessary for ultimate flows This alternative is similar to

Alternative No.3 except consolidated facilities would not be developed

Figure VII-3 shows the four existing and planned facility sites for the Clackamas River

option Figure Vll-4 shows an aerial view of the representative consolidated facility site

adjacent to the existing Clackamas River Water facility

To the extent development occurs on the Clackamas providers will have to determine

which of these configurations is desirable For purposes of the RWSP analysis the

costs and environmental impacts associated with Alternative were used The

differences in costs among the four alternatives are not significant There may be some

differences in some.of environmental impacts that would need to be explored if

configuration other than Alternative were pursued

The representative site for terminal reservoir associated with Clackamas expansion is

Forsythe Road See Chapter VIII for brief discussion of why this site was selected
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Water Availability

Municipalities hold water rights to 265 cfs or 171 mgd on the Clackamas River Of

these 66 mgd have already been developed an additional 49 mgd have priority that

is higher than in-stream water rights on the river and 56 mgd have priority lower

than in-stream rights The remainder could be developed to meet future demand

growth

As described in Chapter VI the 22.5 mgd of additional Clackamas River supply

scheduled for development in the near-term will increase the capacity on the Clackamas

to 88.5 mgd Thus about 83 mgd of additional water rights remain that could be

utilized as part of the regional supply

Table VII-6 summarizes available flows on the Clackamas using daily flow data

The existing Lower Clackamas municipal diversions 66 mgd and the 49 mgd of

higher priority rights were found to be available 100% of the time that is on 100%

of all days The 56 mgd of lower priority rights were found to be available almost

95% of the time Instream flow requirements were satisfied more than 98% of the

time On month-by-month basis the 56 mgd of lower priority rights were available

100% of the time in all months except September October and November

Environmental Impacts

Development of additional diversion capacity on the Clackamas can be expected to

have the following environmental impacts

Fish The impat of additional water supply development on fish

populations depends critically on the magnitude of the diversion

Maximum diversions could result in greater fishery impacts Reduced

instream flows may reduce fish spawning and rearing habitat slow fish

migration and isolate riparian cover habitat Additional study using an

Instream Flow Incremental Methodology IFIM is required to better

understand the possible impacts
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Both types of impacts i.e those related to flows and to intake

structures are significantly reduced with smaller diversions For

analytical purposes the RWSP uses 50 mgd as the level at which fishery

impacts become more significant

Wetlands Expansion of Clackamas River water supplies is expected to

have minimal impacts on wetlands Construction of supply facilities at

the representative site for consolidated facility could avoid on-site

wetlands Impacts to wetlands due to expansions of existing facility sites

are expected to beminor Impacts can be mitigated by minimizing site

disturbances and providing enhancement of nearby riparian areas and

wetlands Flow changes are not expected to affect downstream wetlands

however ongoing assessment of flow reduction impacts on downstream

floodplain wetlands is recommended

Table VII-6

WATER AVAILABILITY ON THE CLACKAMAS RIVER
AVAILABLE FLOW FOR ALL MONTHS

millions of gallons per day

Mean Daily Flow Percent Exceedence

Parameter 100 99% 98% 97% 95% 90% 80% 70% 50%

Flow in River 202 422 456 474 502 563 689 874 1864

Flow in River after Existing 136 356 390 408 436 497 623 808 1798

Diversions

Divertible under Higher 49 49 49 49 49 49 49 49 49

Priority Water Rights

Available to meet Instream 87 307 341 359 387 448 574 759 1749

Flow Requirements

Divertible under Lower 37 56 56 56 56

Priority Water Rights

Total New Supply 49 49 49 49 86 105 105 105 105

Recreation Facility siting and additional diversions on the Clackamas

River could adversely impact instream recreation opportunities Potential

impacts could be mitigated through facility design and signage along

with possible establishment of riverside trails
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Raw Water Quality

The Clackamas Rivers raw water quality is generally good compared to other regional

source options and is very good compared to sources nationwide The river has low

incidence of natural and human-caused contaminants Some constituents do exceed

drinking water standards including turbidity and microorganisms Sporadic nutrient

e.g nitrogen phosphorus increases can occur during low-flow periods causing taste

and odor problems The water can be easily treated to meet drinldng water standards

The Clackamas is small watershed with few potentially contaminating upstream uses

Much of the watershed is national forest land and much of the river has State Scenic

Waterway designation The watershed does not however offer the degree of

protection offered by the Bull Run

The taste of Clackamas water is good although odor-causing compounds require

seasonal treatment Hardness is low but not as low as Bull Run

Vulnerability to Catastrophic Events

The size of the Clackamas basin and resulting dilution capacity is larger than the Bull

Run system The Clackamas basin is also somewhat less steep than the Bull Run The

most significant landslide risk on the Clackamas occurs well upstream from any

potential intake sites

While risk exists of upstream spills from wastewater treatment plants industrial

plants agricultural lands and transportation routes this risk is much less significant

than on the Columbia and the Willamette

As with Bull Run the Clackamas watershed is vulnerable to fire Because it is more

accessible than the Bull Run the possibility of human-caused fires is increased This

accessibility also makes firefighting somewhat easier

The vulnerability of the Clackamas to volcanic events is fairly low The headwaters of

the Clackamas do not drain from any of the more active volcanoes Lesser volcanoes

include Olallie Butte and Sisi Butte about which little is known No information

suggests either of these volcanoes have erupted in the last 10000 years The risk to the

Clackamas would be primarily from ash fall from volcano outside the drainage basin

The nearest volcano is Mount Hood which is 12 miles north of the Clackamas Rivers

headwaters There is low risk of ash fall within the drainage basin
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Ease of Implementation

The most difficult permitting issues on the Clackamas relate to fish Resolution of

many of these issues must await further study Undue permitting difficulties are not

anticipated

Treatment Requirements

Based upon review of existing raw water quality and operation of current Clackamas

River treatment plants it was recommended that conventional treatment which

includes sedimentation basins be provided Through long-term pilot testing it may be

possible to establish direct filtration as an acceptable treatment for Clackamas River

water Direct filtration could realize potential cost and land savings

It was assumed that granular activated carbon GAC would be used as the primary

filter media to protect against tastes and odors and to provide barrier against

accidental spills of organic material

Post-filter GAC absorbers were not included in the preliminary WTP process design

due to the lack of detectable synthetic organics in the river Three hours of clearwell

storage were assumed for the WTP for post-filtration disinfection purposes Ozone was

not included for preliminary treatment since pre- and/or post-chlorination were

determined to be adequate for proper disinfection and to meet proposed water quality

regulations

Capital and Operating Costs

Tables VII-7 and Vll-8 present estimated capital and operating costs of various plant

sizes at the consolidated Clackamas site
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Table VII-7

CLACKAMAS RIVER SOURCE
CONSOLIDATED INTAKE AND TREATMENT PLANT

CAPITAL COST SUMMARY
in millions of dollars

River Intake and Raw

Water Pump Station Raw Water Pipeline

Maximum Water Finished 25%

Day Capacity Treatment Water Pump Contin- 20% Engr Total

mgd Hp Cost Dia.ILength Cost Plant Station gencies Admin Capital Cost

25 490 2.0 36I0.5 mi 0.53 21 5.2 7.2 5.7 41.7

50 980 3.3 48I0.5 mi 0.82 36 8.3 12.1 9.7 70.2

75 1480 4.7 66/0.5 ml 1.19 52 10.7 17.1 13.7 99.5

100 1980 5.6 72/0.5 mi 1.40 62 12.9 20.5 16.4 118.8

160 3160 8.2 84/0.5 mi 1.50 88 17.8 28.9 23.1 167.5

Notes

ENR CCI index 5800
Environmental mitigation costs if any are no included in the capital costs



Table Vu-S

CLACKAMAS RIVER SOURCE
CONSOLIDATED INTAKE AND TREATMENT PLANT

ANNUAL OPERATIONS MAINTENANCE COST SUMMARY
in millions of dollars per year

Power Maintenance/Supplies

Maximum

Day Capacity Treatment Sludge Treatment 25% Total

mgd Labor Pumping Plant Chemicals Disposal Pumping Plant Contingencies Annual Cost

25 .0.35 0.50 0.04 0.06 0.03 0.10 0.35 0.36 1.79

50 0.50 1.00 0.08 0.13 0.05 0.15 0.50 0.60 3.01

75 0.75 1.48 0.12 0.18 0.08 0.20 0.65 0.87 4.33

100 0.75 1.95 0.15 0.25 0.10 0.23 0.80 1.06 5.29

160 1.00 3.09 0.25 0.39 0.16 0.33 1.20 1.61 8.03

Note Power costs for pumping include those for raw water and fmished water pump stations



Willamette River Diversion

Description of Option

The Willamette Basin is the largest river basin in Oregon The basin has an area of

11000 square miles and total population of about two million residents which is

about 70% of Oregons total population The basin also contains some of Oregons

most productive agricultural lands and supports important fishery resources

Water-dependent and water-related recreational opportunities abound in the basins

lakes and streams

Currently the Willamette River is not used as municipal water source for the

Portland metropolitan region Upstream the river is used for municipal purposes by

the City of Corvallis

The Port of Portland has water right and is developing non-potable water system to

use up to about 22 cubic feet per second cfs of water from the Willamette for

industrial purposes

Flows in the Willamette River Basin are influenced substantially by releases from 13

upstream reservoir projects owned and operated by the U.S Army Corps of Engineers

the Corps More than half the flows are supplied through storage releases from

August through October To date the primary use of these projects has been for flood

control Over time the reservoirs themselves have become popular flat-water

recreation facilities The Bureau of Reclamation holds water rights to use the total

usable storage of 1.6 million acre-feet for irrigation Only about 3% of this amount has

been contracted for irrigation use downstream

The Corps the Oregon Water Resources Department and other stalceholders have

proposed that reauthorization study be conducted to determine how stored water

should be allocated and how the reservoirs should beoperated in the future The study

is currently underway and is expected to be completed by the year 2000

The instream water right on the Willamette River mainstem at Wilsonville is 1500 cfs

year-round for natural flow There is also minimum perennial streamfiow at this

location of 4700 cfs year-round for releases from upstream storage reservoirs These

instream flows are set at identical levels from above Willamette Falls at Oregon City to

the mouth of the river at its confluence with the Columbia River
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The Oregon Department of Environmental Quality DEQJ has also established water

quality flow target of 6500 cfs from Salem to the rivers mouth The DEQ presumes

that this amount will be available to help assimilate pollutants when reviewing

applications to discharge into the river

The RWSP evaluated the possibility of new river intake and treatment plant on the

Willamette The largest diversion considered in any of the resource strategies discussed

in Chapter XI is 160 mgd

Four sites were initially considered for the raw water intake and pumping station

These were narrowed down to two sites near Wilsonville in the section of the river

known as the Newberg Pool The advantages of these sites include

Proximity to potential users of Willamette River water including

Wilsonville Canby Tualatin Sherwood and the Tualatin Valley

Topography and access and

Better overall raw water quality than locations farther downstream

Four treatment plant sites were also considered one of which was adjacent to one of

the two potential intake sites on the river the other three were inland Based on

preliminary environmental analyses and other technical considerations it was

determined that the representative site for the intake and raw water pump station as

well as for the treatment plant would be located just upstream west of the existing

railroad bridge in Wilsonville on the north side of the river on property currently

owned by Oregon Pacific which is used for sand and gravel operations Figure Vll-5

shows the location of the Willamette representative facility site Figure \Tll-6 presents

additional detail of this site

The terminal storage representative site is on Cooper Mountain See Chapter VIII for

brief discussion of why this site was selected
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Water Availability

Median daily flows in the Willamette River at Wilsonville range from about 6300

cubic feet per second cfs in August to about 48000 cfs in January based on mean

daily flow frequencies from 1949 to 1972 Flows can and do run considerably lower

and higher than this with the extreme low flow for that period at 3600 cfs and the

extreme high flow at 339000 cfs

number of uncertainties make availability assessments for the Willamette River

difficult For example the minimum perennial streamfiows await conversion to

instream water rights pursuant to state law The total flow amounts may change prior

to conversion In addition Portland General Electric has registered pre-1909 claim

for substantial flows on the lower Willamette River at Willamette Falls It is possible

that when the river is adjudicated probably some years from now this claim would

lower the reliability of this source for municipal purposes in the Portland region At the

same time the Oregon Water Resources Department has been asked to reserve large

amount of natural flow and stored water to meet future municipal and irrigation

demands in the basin Finally the ultimate fate of the Corps storage and the availability

of stored water for municipal purposes remains uncertain

Despite the complexity of water allocation issues on the Willamette an ample supply of

water exists in the river and in storage and there are many opportunities for resolving

these issues in cooperative and creative manner Discussions among interested parties

have been initiated and will continue

Table Vll-9 summarizes available flow in the Willamette Water to meet the 154 mgd
of existing Phase participant permits is available 97% of the time Flows to satisfy

these permits plus the 319 of pending applications are available 88% of the time

Higher flows are available for most of the year indicating the Willamette could be very

useful as an aquifer storage and recovery ASR supply source
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Table VII-9

WATER AVAILABILITY ON THE WILLAMETTE RIVER
AVAILABLE FLOW FOR ALL MONTHS

millions of gallons per day

Mean Daily Flow Percent Exceedence

Parameter 100% 99% 98% 97% 95% 90% 80% 70% 50%

Flow in River.Upstream 4149 4149 4154 4160 4173 4307 5531 7377 12103

Diversions

Flow inRiverafterMinimum 3179 3179 3185 3191 3203 3337 4562 6407 11133

Instream Flows

Divertible under Existing 154 154 154 154 154 154 154 154 154

Water Rights

Divertible under Applications 319 319 319 319 319 319 319 319 319

Total New Supply 473 473 473 473 473 473 473 473 473

Environmental Impacts

discussion follows of the key environmental impacts from developing the Willamette

source

Fish Development of water supply system could adversely impact fish

populations for large diversions Impacts may occur due to flow changes

and potential entrapment injury or death at the intake facility Reduced

flows during summer months could cause migration delays associated

straying and prespawning mortality Oregon Chub is the only fish

species on the Willamette River listed under the federal Endangered

Species Act Chub have not been observed in the lower mainstem since

1970 but are believed to exist in the tributaries Several additional

Willamette species have been petitioned for listing or have been listed as

species of concern

Appropriate fish screening design can reduce fish impacts at the intake

Flow augmentation to mitigate impacts may be achievable by contracting

for storage in Corps reservoirs upstream The presence of salmonid fry

and the potential for larval stage sturgeon combinedwith low-flow
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velocities may warrant the use of micro-screens or bypass facilities to

foster safe fish passage Enhancement of Seely Ditch and Wood Creek

located on the representative site could also enhance fish resources

Wetlands Construction and operation of Willamette River water

supply system could result in enhancement of on-site riparian and

wetland areas currently disturbed by gravel operations On-site

construction is expected to be located within existing disturbed areas

thus minimizing the possibility of affecting wetland and riparian areas

The effects on downstream wetlands and backwater areas due to flow

reductions are expected to be minor There are several ways to avoid or

mitigate impacts to wetland areas These include creating an

environmentally sensitive project design revegetating disturbed areas

and enhancing wetland areas on-site or nearby Other methods include

reducing the diversion level or augmenting flow with stored water from

upstream Corps reservoirs

Wildlife and Habitat Development of water intake and treatment

facility could actually enhance wildlife and habitat at the representative

site as construction could be concentrated in already disturbed areas

Species potentially affected include deer squirrels bullfrog roughskin

newts songbirds red-tailed hawk and raccoon In large part impacts

can be prevented by designing the project to minimize disturbance

avoiding disturbance of stream corridor habitat on the site and restoring

existing disturbed areas possibly resulting in an overall enhancement of

wildlife habitat Removing the gravel operation would also significantly

reduce noise on the site which currently proves wildlife deterrent

Land Use Potential water supply intake and treatment facilities are

allowable through public hearing process under current land use and

zoning designations for the representative site evaluated However City

of Wilsonville planning officials suggest it would be most appropriate to

rezone the site to Public Facility Zone The southern portion of the

property is located in the Willamette Greenway which involves special

development standards to ensure the integrity and aesthetic quality of the

natural environment is preserved possible mix of uses has been

suggested that includes treatment facility designated trails enhanced

natural areas public river access and small community park
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regional storage facility could be sited on Cooper Mountain with the

issuance of conditional use permit by Washington County and efforts

to avoid ponderosa pine stands and headwater streams

Raw Water Quality

The relative quality of Willamette River raw water is generally fair relative to other

regional sources and good relative to sources nationwide Tualatin Valley Water

Districts pilot treatment study of the Willamette River concluded historical water

quality records as well as data collected during the pilot study indicate that the

Willamette River is high-quality source water

Upstream industrial and municipal discharges and nonpoint pollution sources may

impair the Willamettes water quality Some raw water quality constituents exceed

drinking water standards including turbidity microorganisms and perhaps aluminum

and few trace organics Concentrations of general and regulated inorganics are low

however certain metals have been reported at concentrations exceeding maximum

contaminant levels established in the Safe Drinking Water Act Turbidity in the

Willamette is low to moderate Its mineral quality is similar to the Clackamas River

Studies have identified fish deformities in the Newberg Pool area where the

representative intake site is located relationship between water quality and this

phenomenon has not been established The Oregon Department of Environmental

Quality is now conducting sediment analyses in an attempt to determine the sources of

the fish deformities

Aesthetically the waters taste is good as monitored by upstream users Odor-causing

compounds have been noted upstream requiring seasonal treatment Hardness is fairly

low averaging around 20 mg/I

The water can be readily treated to meet Safe Drinking Water Act standards as

documented in the Tualatin Valley Water District study In addition the drainage basin

is large and has fairly high dilution capacity in the mainstem There are also

number of watershed management efforts beginning or underway throughout the

Willamette basin
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Vulnerability to catastrophic Events

The headwaters for the Willamette River are in the High Cascades which include many
volcanoes with major volcanic activity within the last 10000 years Examples include

Mount Mazama Crater Lake Three Sisters and the MacKenzie Pass area Some of

these sites could generate mudflow However distances from volcano to potential

intake locations are large consequently little risk exists of mudflow directly reaching

an intake However the river could remain turbid for several years

The only significant landslide potential is far upstream where geologic formations are

prone to slides The upstream distance significantly reduces the risk to the intake

location Given the size of the watershed the range of upstream activities and the

large number of bridge crossings the risk of catastrophic spill is fairly high There

are many transportation routes near or along the river The Willamette and its

tributaries are somewhat susceptible to fire events but fire is not considered major

risk

Ease of Implementation

As described above the Willamette faces many difficult issues Chief among these are

Determining the feasibility of reauthorizing the U.S Army Corps of

Engineers reservoir system This could require funding and/or federal

legislation

Minimum streamfiow conversions to instream water rights and

Adjudication of pending water rights applications

However in the range of diversion sizes considered in the RWSP resource strategies

see Chapter XI most of these issues become much less significant given the permits

to use 154 mgd already held by regional providers

Treatment Requirements

According to the Tualatin Valley Water District pilot treatment study multiple

barrier treatment process can successfully treat Willamette River water to meet

stringent water quality and operational goals. .and provide drinking water of excellent

quality For the Willaniette as for the Columbia the regional providers determined
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that pending the additional study required before development of either of these

sources it was appropriate to assume conservative treatment approaches

Recommended treatment for the Willamette involves disinfection and oxidation through

the use of ozone along with granular activated carbon GAC filtration for removal of

trace organics This treatment approach would provide multiple barriers against

regulated and unregulated microbial and organic contaminants and would provide

better tasting water

Capital and Operating Costs

The costs for developing the Willamette source are shown in Tables Vil-lO and VU-li

Columbia River

Description of Option

Currently the Columbia River is not used as drinking water source in the Portland

metropolitan region However the river supplies water to upstream Washington cities

such as Kennewick Pasco and Richiand along with St Helens Oregon which is

downstream of Portland The Port of Portland has municipal water right to use up to

15 cubic feet per second from the Columbia River The water will be used primarily

for irrigation and non-potable industrial purposes
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Table Vil-lO

WILLAMEFE RIVER SOURCE
CAPITAL COST SUMMARY

in millions of dollars

Maximum Reallocated River Intake and Raw Water Pipeline Water Finish 25% 20% Total

Day Reservoir Raw Water Treatment Water Contin- Engr Capital

Capacity Storage Pump Station Plant Pump gencies Admin Cost

mgd Station

Volume

ac-ft Cost lip Cost Dia.ILength Cost

50 10800 16.2 1700 3.3 48I0.5 mi 0.82 47 8.6 19.0 15.2 110.1

100 21650 32.5 3300 5.9 72TM10.Smi 1.4 73 12.0 31.2 25.0 181.0

200 43300 65.0 6600 10.4 96/0.5 ml 2.4 111 19.1 52.0 41.6 301.5

300 64950 97.5 9900 13.3 108u/0.5 mi 2.7 147 25.6 71.5 57.2 414.8

500 108250 162.5 16500 20.8 132/0.5 ml 2.8 214 36.1 109.1 87.2 632.5

Notes

ENR CCI index 5800
Environmental mitigation costs if any are not included in the capital costs

Reallocated Reservoir Storage costs based on 120-day peak season supply with 1.7 peak day/average peak season factor



Table Vu-il

WILLAMETTE RiVER SOURCE
ANNUAL OPERATIONS MAINTENANCE COST SUMMARY

in millions of dollars per year

Power Maintenance/Supplies

Maximum Reallocated

Day Reservoir 25% Total

Capacity Storage Treatment Sludge Treatment Contin- Annual

mgd OM Labor Pumping Plant Chemicals Disposal Pumping Plant gencies Cost

50 0.20 0.50 1.10 0.2 0.3 0.1 0.16 0.55 0.77 3.8

100 0.35 0.75 2.00 0.3 0.5 0.2 0.23 0.85 1.30 6.5

200 0.65 1.00 4.00 0.6 1.0 0.4 0.37 1.45 2.37 11.8

300 1.00 1.00 6.10 0.9 1.5 0.6 0.48 2.00 3.40 17.0

500 1.65 1.25 10.00 1.5 2.5 1.0 0.68 2.90 5.37 26.9

Notes

Power costs for the treatment plant include all ozone generation costs

Power costs for pumping include those for both raw water and finished water pump stations



The RWSP considered development of an intake facility and treatment plant on the

Columbia River The largest diversion considered in the resource strategies described

in Chapter XI is 105 mgd

The Columbia has number of possible locations for river intake and raw water

pumping station The most logical of these is along the rivers south shore between the

mouth of the Sandy River and the Portland Airport This reach is near potential usage

points and would be less costly than locations outside this area

Based on preliminary examination of several alternative sites including an

environmental analysis site just below the Sandys mouth currently used for gravel

mining and storage was selected as the representative site for both intake and treatment

facilities This site is shown in Figure Vll-7 raw water pump station would be

integral to the intake facility due to the need to lift the supply to the treatment location

The representative regional reservoir site for the Columbia source is on Powell Butte

See Chapter Vifi for brief discussion of why this site was chosen Additional

storage on Powell Butte could be accommodated with or without blending Columbia

and Bull Run water

115



II

Washougal
Figure VJI-7

Vicinity

Map
Columbia River

Site

EJ River

Project Sfte

County

U3B

600 NE Cimd Ave

Portland OR 97232-2736

503 797-1700

94198 plot date December 12 1994

.1



Water Availability

Average monthly flows in the Columbia River measured at The Dalles range from

about 75000 cubic feet per second cfs to aboUt 400000 cfs

The Columbia River is heavily controlled by upstream storage and hydropower dam

operations The current minimum discharge required from Bonneville Dam is 70000
cfs

The magnitude of the flows on the Columbia dwarf the range of diversion sizes the

region is considering in the RWSP Nevertheless future water availability may be

limited by regulations designed to assist in recovery of threatened and endangered fish

in the Lower Columbia Basin

The only regional supplier that has applied for water right on the Columbia is the

Rockwood Public Utilities District with 50 mgd application The application is under

review by the Oregon Water Resources Department

Environmental Impacts

The major environmental impacts of developing the Columbia source at the

representative site are

Fish Development of future water supplies on the Columbia River could

affect fish populations including listed threatened and endangered

salmon stocks However impacts from flow reductions should be

minimal as contemplated diversion levels would reduce flows by

fraction of percent even during low-flow months Impacts could occur

on migration of Sandy River smelt and sturgeon special screening

design might be necessary to avoid impacts on larval fish due to slow

water velocities in the Lower Columbia River

Terrestrial Threatened and Endangered Species Two threatened

endangered or sensitive plant and bird species have been reported on or

near the representative intake and water treatment facility site These

species could be affected by construction of potential water supply

facilities The presence of Columbia cress has not been confirmed on the

site but plants could be avoided or transplanted if found there Purple

martins could be affected by construction of the water intake The
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installation of new pilings with nest boxes on the riverfront away from

the site avoiding the breeding season would reduce the impact on the

birds

Wetlands Loss of riverine wetlands at the representative site could be

mitigated by restoring disturbed areas on site or offsetting the loss of

scrub and shrub emergent wetland by creating wetlands off-site

Geotechnical Hazards The soils on and in the vicinity of the

representative site could be subject to liquefaction during seismic events

Detailed seismic studies would be required to ascertain geotechnical

risks and determine appropriate engineering standards

Hazardous Materials The representative intake and facility site could be

subject to contamination from off-site sources of hazardous materials

The Reynolds Metal Co site to the southeast is currently included on the

National Priority List under the Comprehensive Environmental

Response Compensation and Liability Act also known as

Superfund

Land Use The representative site contains high-voltage Bonneville

Power Administration BPA transmission lines It may be necessary to

find an alternative site for the Columbia River intake or treatment plant

as current BPA regulations do not allow land grade alterations and

facilities to encroach upon powerline easements

These latter two issues deserve additional discussion Both are quite specific to the

particular representative site They are site-specific rather than source-related
Based on preliminary reconnaissance of potential sites it is likely that should the

Columbia be chosen as regional source other appropriate sites will not face these

unique issues Thus the Columbias environmental ratings on these two issues

contained in Appendix have been adjusted to not penalize this source for potentially
serious impacts that could be mitigated simply be relocating to an alternative site

Based on analysis to date there appear to be number of potentially viable sites which
could be investigated further should the Columbia be chosen as future water source
for the region Figure Vll-8 illustrates some of those potential sites
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Raw Water Quality

The Columbia River Basin encompasses about 255000 square miles in the United

States and Canada Both the size of its basin and the diversity of its land uses pose

higher risk of pollution from municipal and industrial discharges nonpoint sources

and possible accidental spills of toxic or hazardous chemicals relative to other sources

under consideration However the rivers large flow volumes provides significant

dilution capacity for inputs to the Columbia upstream from the Portland metropolitan

region

The quality of the Columbia River water source is generally fair compared with other

regional source options and good compared with other sources nationwide The

Rockwood Public Utility District sponsored pilot water treatment study completed in

May 1994 The study stated that the Columbia River is source of excellent quality

water better than the majority of river sources available in the USA The report

concluded the direct filtration process. .can effectively treat the Columbia River

water This is consistent with the conclusions of the Regional Water Supply Plan see

below

Some Columbia water quality constituents exceed drinking water standards including

turbidity microorganisms aluminum iron and few trace organics Measurements

taken between 1984 and 1992 at the Portland airport indicate radionuclide

concentrations are less than those set in federal and state drinking water standards

Aesthetically the waters taste is good as monitored by upstream users Odor-causing

compounds have been noted upstream requiring seasonal treatment The water is also

moderately hard averaging in excess of 70 mg/i

Although radionuclides have not been detected in significant concentrations there is

public concern about potential contamination from the Hanford facility upstream of

Bonneville Dam

Vulnerability to Catastrophic Events

major mudflow from Mount Hood would deposit sediments in the Columbia River

especially along the south shore Not only would an intake be vulnerable to the same

major mudflows that the bridge crossings would be it would be vulnerable to turbidity

and sedimentation from smaller mudflows passing beneath existing bridges Also once

drainage system is disturbed by major mudflow it may take several years for high
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sediment transport erosion and its channel to restabiljze For example the Corps OfEngineers spent years dredging the Toutle/Cowlj River system after the eruption ofMount St Helens Several Cascade range volcanoes other than Mount Hood could
generate mudflow or diluted mudflow that could enter the Columbia River

Although slides occur regularly in the Columbia gorge the basins size and dilution
capacity make significant impact on turbidity unlikely at the site of the intake Giventhe size of the watershed the range of upstream activities and the large number of
bridge crossings the risk of catastrophic spill is high In addition there are threemajor transportation routes up the Columbia gorge including the river itself that areapproved for transport of hazardous materials

Fire is not considered major risk on the Columbia mainstem It is somewhat largerrisk on tributaries and might increase sediment and nutrient loadings Increased
loadings would be mitigated by the large flows in the Columbja

Ease of Implementadon

The major issues on the Columbia relate to anadromous fisheries These issues have thepotential of considerably adding to the difficulty in obtaining necessary permits toconstruct an intake

Treatment Requirements

The treatment regime suggested for the Columbia source includes ozonation for
disinfection granular activated carbon GAC for filtration and sedimentation basinsThese processes would provide multiple barriers against microbial and organicconstituents in the water and could potentially treat particulate radionucljdes Thisapproach to treatment would provide multiple barriers against both reguizted and
unregulated microbial and organic contaminants and would provide better tastingwater

Capital and Operating Costs

Tables VU-12 and VJJ-13 present estimated costs for the Columbia source
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Table VII-12

COLUMBIA RIVER SOURCE
CAPITAL COST SUMMARY

in millions of dollars

Maximum River Intake and Raw Raw Water Pipeline Water Finished 25% 20% Engr Total

Day Capacity Water Pump Station Treatment Water Contingencies Admin Capital Cost

mgd Plant Pump Sta

Hp Cost Dia.fLength Cost

50 550 3.3 48I0.5 ml 0.82 54 8.8 16.7 13.4 97.0

100 1100 6.0 72/0.5 mi 1.4 84 13.4 26.2 21.0 152.0

200 2200 10.6 96I0.5 mi 2.4 129 21.4 40.9 32.7 236.9

400 4400 17.0 120I0.5 ml 3.2 212 34.6 66.7 53.4 386.9

600 6600 23.6 144/0.5 ml 4.2 283 45.6 89.1 71.3 516.8

Note

ENR CCI index 5800

Environmental mitigation costs if any are not included in the capital costs



Table VII-13

COLUMBIA RiVER SOURCE
ANNUAL OPERATIONS MAINTENANCE COST SUMMARY

in millions of dollars per year

Power Maintenance/Supplies

Maximum

Day Total

Capacity Treatment Sludge Treatment 25% Annual

mgd Labor Pumping Plant Chemicals Disposal Pumping Plant Contingencies Cost

50 0.50 1.3 0.2 0.3 0.08 0.16 0.55 0.7 3.7

100 0.75 1.9 0.3 0.5 0.15 0.25 0.85 1.2 5.9

200 1.00 3.8 0.6 0.9 0.25 0.40 1.45 2.1 10.5

400 1.25 7.7 1.2 1.8 0.50 0.67 2.4 3.9 19.5

600 1.25 11.6 1.8 2.7 0.75 0.83 3.2 5.5 27.7

Notes

Power costs for the treatment plant include all ozone generation costs

Power costs for pumping include those for both raw water and fmished water pump stations



Aquifer Storage and Recovery ASR

Description of Option

Aquifer storage and recovery ASR is water management approach that stores

surface water in underground aquifers water-bearing rock strata The water is then

extracted for later use Aquifer storage has certain advantages over surface water

reservoirs These include lower evaporation losses potentially large storage volumes

and potentially fewer and less damaging environmental impacts In the Portland region

ASR could help to meet peak season demands provide emergency backup system

benefits and improve water quality by lowering temperatures in supply distribution

systems during summer Figure VII-9 provides simple schematic representation of an

ASR facility above and below ground

Other parts of the United States use ASR including California Arizona and Florida

The City of Seattle has installed and operates 10 mgd ASR facility In addition to

providing water supply ASR can help recharge depleted groundwater resources and

prevent salt water intrusion in coastal areas

In Oregon ASR is being implemented in the Hermiston and St Helens areas pilot

project is underway to determine whether ASR development is feasible as part of the

City of Salems water supply system

Currently there are no ASR projects in the Portland region but the Joint Water

Commission and Tualatin Valley Water District have sponsored studies and

development of an ASR project concept The project which would be located in

Washington County is also part of the regional water supply planning effort The Mt
Scott Water District in Clackamas County is also conducting study to see how ASR
might meet portion of its supply requirements

Two representative sites were evaluated as part of the RWSP One site is located in the

Powell Valley area southeast of Gresham The area under consideration is about 31

square miles The Troutdale Gravel Aquifer was recommended for storage and

recovery due to its relative thickness unconfined geologic features and unused

capacity in the unsaturated zone above the water table
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The second site under study is located in the Cooper-Bull Mountain area about four

miles to the southwest of the City of Beaverton in Washington County This site is

about 24 square miles in size Water would be stored in and extracted from the

Columbia River Basalt formation This area is close to population and economic centers

in the regions western portion and has available storage volume due to the vicinitys

historical groundwater depletion

Figure Vil-lO shows the location of the Cooper-Bull Mountain and Powell Valley .ASR

representative sites on the west and east sides of the region respectively

It is estimated that the Powell Valley and Cooper-Bull Mountain ASR projects would

each require 28 wells toachieve the 20 mgd seasonal yield objective see below Well

yields would average about 500 gallons per minute gpm These estimates presume

that the same wells could be used for both injection and extraction Wells would need

to be spaced about 4000 feet apart to achieve the desired yield and to prevent

interference Well yields may be overestimated for the Cooper-Bull Mountain area if

interconnecting multiple water bearing zones in the aquifer is prohibited by state law

Figures Vu-i and VuI-12 show the conceptual configurations of the two representative

ASR sites
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Water Availability

For purposes of the Regional Water Supply Plan project an ASR facility would have to

provide at least 20 million gallons of water per day mgd for 120 days generally

during the summer and early fall to be considered regionally significant Limiting the

evaluation to facilities of at least 20 mgd does not preclude smaller ASR projects from

potentially contributing to the regions future supply

It is also assumed that ASR surface water sources could come from any of the regions

current or potential supply sources These include the Bull Run Clackamas

Willamette or Columbia rivers or the Trask/Tualatin system Generally surface

waters would be diverted and stored underground during the high-flow months when

municipal demands are relatively low and water and treatment plant capacity are

available Each of the sources with the exception of the Columbia could be accessed

for ASR without requiring additional source water rights

Environmental Impacts

The nature of the environmental impacts associated with ASR differ from those

associated with surface sources The key impacts are

Fish and Aquatic Life Flow impacts on source streams would occur

during the winter high-flow months when source water is diverted for

injection Implementation of ASR could reduce the need to divert surface

water flows during the summer and early fall when streamfiows are

typically low and critical for fish and aquatic organisms This would

likely provide net benefit to aquatic species Potential reduction in

winter flows to supply an ASR project would be very small relative to

current flows in the Clackamas Willamette and Columbia Rivers

Well Interference An ASR facility could potentially interfere with both

existing groundwater wells and surface water bodies including wetlands

during injection and/or extraction of source water Interference can

occur when groundwater levels and pressures change due to pumping or

extraction In addition increasing water levels could interact with

existing land uses e.g rock and aggregate mines causing water

quality problems Hydrogeologic investigations and pilot tests would be

needed to determine the extent of potential interference with land uses

and beneficial uses of groundwater and surface water
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Commingling and Contamination Drilling wells through different water

bearing zones could pose risk of commingling water between different

zones The commingling of groundwater is prohibited by state law

There are also risks of point and non-point source contamination from

surface land uses Stringent well construction approaches and effective

welihead protection programs would be warranted to help manage such

risks

Raw Water Quality

The term raw water quality must be carefully defined when referring to ASR Under

current state law source waters for ASR need to meet safe drinking water standards

prior to injection It is therefore assumed that ASR water sources in the region will

have already been treated i.e filtered and/or dis infected prior to injection to meet

standards The water might have to be disinfected after extraction before it can be

distributed for potable uses

The key quality issue for water extracted is its degree of potential contamination while

in the ground due to any contact or commingling that might occur No known cases of

significant water quality contamination exist in either the Powell Valley or Cooper-Bull

Mountain representative site areas Both sites are located outside of the Metro urban

growth boundary UGB which should reduce the risk of contamination from urban

and industrial land uses Nevertheless developing comprehensive wellhead protection

program will be high priority if aquifer storage and recOvery facilities are developed

There is little information on groundwater quality at either representative site and

more data are needed before proceeding with an ASR project Land uses consist mostly

of single-family residences with relatively large lot sizes and along with some

agricultural and nursery uses Groundwater in the Powell Valley area may be naturally

protected in part by relatively impermeable layer of sediment at the ground surface

Available data shows that groundwater quality is variable in the Cooper-Bull Mountain

area Several samples contained high levels of total dissolved solids which is not

uncommon in groundwater sources In addition saline water may have migrated

upward through the faults and fractures of the basalt rocks Generally the water quality

in the upland basalt aquifers is fairly good It may be possible to obtain groundwater

samples from existing private wells to improve the information level on groundwater

quality in the vicinity of the ASR representative sites
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One of the assumptions associated with the ASR concept is that there will not be

extensive mixing between the source water and ambient groundwater in the aquifer As

mentioned above the source water may come from one or more of the existing or

future regional water supply sources The raw water quality of new or expanded

sources ranges from fair to excellent Each can be treated to meet state and federal

drinking water standards

The extent and effects of interaction between the source water and the groundwater is

important to consider Changes in temperature chemical quality and physical

characteristics may cause mineral precipitation biological reactions or blockages that

can affect the aquifer and clog wells While the RWSP has performed some preliminary

analysis pilot project would be required to determine whether and to what extent

problems occur and how they can be mitigated through project siting operation or

design

Protecting the quality of water stored in aquifers is also an important issue

Contamination prevention can be achieved through standards for land use and land

management practices in the wells vicinity

Vulnerability to Catastrophic Events

As ASR stores water underground and as each ASR project will be able to receive

water from more than one source ASRs vulnerability to catastrophic events is

inherently smaller than that of surface water sources This vulnerability will be further

reduced with the implementation of strict wellhead protection programs The RWSP
did not examine ASR vulnerability in detail

Ease of Implementation

variety of implementation issues must be overcome to develop the ASR projects The

majority of these include Oregon Water Resource Department permit requirements

conditions Department of Environmental Quality permitting requirements the critical

groundwater designation for Cooper/Bull Mountain and potential CT disinfection

requirements for extracted water

ASR has the advantage of not facing many of the difficult permitting issues associated

with surface sources
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Treatment Requirements

It is assumed that all source water will be treated to meet drinking water standards

prior to injection The only potential additional treatment required for ASR water is

disinfection upon extraction

Capital and Operating Costs

Tables Vll-14 and Vll-15 display the estimated costs for both ASR projects Note that

these costs do not include some important components including environmental

mitigation if necessary and costs of wellhead protection programs

Table VII-14

AQUIFER STORAGE AND RECOVERY
CAPITAL COST SUM1IARY

millions

Cooper-Bull

Facility Element Powell Valley Site L__Mountain Site

Well Construction 1.26 2.52

Well Equipment 2.10 2.10

Distribution Piping 4.86 4.73

Electrical Telemetry and Control 0.07 0.42

Monitoring Wells 0.16 0.32

Distribution System Connections 0.10 0.05

Chemical Feed Facilities 0.25 0.20

Land Easements 0.77 0.55

Preconstruction Studies and Pilot Studies 0.50 0.50

Hydrologic Feasibility Report 0.20 0.20

Project Contingencies @25% 2.57 2.90

Engr Admin @20% 2.05 2.32

Total Capital Cost 14.89 16.81
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Table VII-15

AQUIFER STORAGE AND RECOVERY
ANNUAL OPERATIONS MAINTENANCE COST SUMMARY

per year

Cooper-Bull

Cost Element Powell Valley Site Mountain Site

Well Pumping Power 400000 340000

Chemicals for Disinfection 10000 60000

Labor 150000 150000

Maintenance and Supplies 42000 42000

Monitoring Well Sampling/Analysis 95000 95000

Cost of Treated Water Supply Source 200000 480000

Contingencies 25% 225000 277000

Total Annual Cost 1122000 1384000

CONCLUSION

The assessment results reported on in this Chapter are key component of the

development and assessment of future resource paths discussed in Chapter XI The next

chapter discusses another critical input to the integrated resource strategies namely the

options for enhancing the regions water transmission network
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Vifi ANALYSIS OF REGIONAL AND SUBREGIONAL

TRANSMISSION OPTIONS

In addition to the source options transmission is critical to efficiently meeting the

regions needs The regional transmission system includes several components Chapter

VII discussed and included costs for raw water pipelines that transport water from the

intake or headworks to the treatment plant This chapter discusses the remaining

components including

Pipelines that move treated water from the treatment plant to the regional

storage reservoirs

The regional reservoirs themselves

Major internodal lines linking sources to demands in other parts of the

region

Major intranodal lines designed to serve local demands within

demand node and

Local spokes to serve the needs of individual providers

The transmission system must be configured to achieve desired level of water supply

reliability See Chapter XI for discussion of alternative levels of reliability

Transmission capacity can also be increased to reduce the regions vulnerability to

catastrophic events In either case the configuration of the transmission system is

integral1yrelated to source options that currently exist or will ultimately be developed

It must be emphasized that the analysis reported in this chapter has been done at

planning level Before any transmission segments can be developed more detailed

work must be performed

REGIONAL RESERVOIRS

For each regional surface supply option Bull Run Clackamas Willamette and

Columbia it is necessary to select representative site for regional storage

reservoir Regional storage is needed to provide operational flexibility at proposed

regional water treatment plants and to provide emergency regional storage The sizing
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of these regional storage facilities depends on the magnitude of the sources being

developed siting analysis was performed that relied on environmental geotechnical

operational and hydraulic criteria These resulted in the following representative

terminal reservoir sites

Bull Run and Columbia sources

Existing Powell Butte reservoir site The environmental and

geotechnical review found no significant constraints for use of

Powell Butte for regional reservoir

Clackamas source

Forsythe Road site near the unincorporated community of

Outlook in Clackamas County The site is generally located on

the topographical bench area south of Clackamas River Drive

along Forsythe Road This site is flatter than alternative sites

which presents more favorable construction conditions for large

storage reservoir The environmental screening found this site to

be acceptable

Willamette source

Cooper Mountain site in unincorporated Washington County west

of Beaverton Cooper Mountain rises to an approximate elevation

of 760 feet potential storage reservoir could be located on the

southwestern quadrant of the mountain While the Cooper

Mountain area contains features identified as Natural Areas of

Regional Significance it is anticipated that the storage facility

can be located away from these areas or that potential impacts

can be mitigated Coàper Mountain has the advantage of being

located in direct alignment between the Willamette source

representative site and the major demand centers in Washington

County

MAJOR TRANSMISSION CORRIDORS

variety of design criteria were developed to guide the analysis of transmission

pipelines Key criteria include
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Pipeline size

Pipeline flow velocities and roughness coefficient

Pipeline materials

Reservoir storage

Hydraulic gradients

In particular transmission main sizing criteria are based on pipeline friction losses of

foot per 1000 feet using Hazen-Williams roughness coefficient C-factOr of 130

Table VIII-1 reviews the correlation of pipeline capacities and pipeline sizes at this

headloss

Table VIII-1

PIPELINE CAPACITY AND DIAMETER SUMMARY

Pipeline Capacity Pipeline Diameter

Million Gallons Per Day Inches

0.9 12

1.8 16

2.5 18

3.3 20

24

10 30

15 36

25 42

35 48

45 54

60 60

75 66

95 72

145 84

200 96

280 108

365 120

470 132

590 144

The regional transmission facilities are intended to serve as supply conduits between

the demand nodes and to supply local transmission facilities at connection points along

the corridor They also function as subregional transmission mains as necessary
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Nine major corridors were identified Representative corridor alignments were

developed to connect representative source option and reservoir sites The

representative corridors were developed to allow fmal alignment selection within

corridors approximately 4000 feet wide This width provides flexibility in fmal

alignment selection and allows environmental land use and geotechnical features to

be identified within the corridors It is anticipated that final transmission main

alignments will follow existing developed rights of way where possible Transmission

main corridor alignments must be selected so positive hydraulic pressure is always

maintained within the transmission facilities For this analysis transmission corridors

were selected with maximum elevation of approximately 450 feet It should be noted

that the existing .Washington County Supply Line has high point of approximately 480

feet

Eachproposed regional transmission corridor was evaluated and screened for the same

environmental land use and geotechnical factors used to çvaluate regional storage

facilities These evaluations identified river and stream crossings as areas of most

significant concern The review found no significant constraints that would affect the

construction of major transmission facilities in the described corridors

discussion of each regional transmission corridor follows Where alternate

alignments are presented each is discussed and preferred alignment is selected

Lusted 11111/Powell Butte Corridor

The Lusted Hill/Powell Butte transmission corridor connects the Lusted Hill treatment

plant site to regional storage reservoir at Powell Butte The total length of this

corridor is approximately 65000 feet The corridor begins at the representative water

treatment plant site at Lusted Hill and follows westerly alignment generally south of

the existing Bull Run conduits to Powell Butte It is anticipated that no providers will

connect local transmission mains to regional facilities along this corridor

Columbia River/Powell Butte Corridor

The Columbia River/Powell Butte transmission corridor connects the Columbia River

source option to regional storage reservoir on Powell Butte The total length of the

corridor is approximately 55000 feet The corridor begins at the representative water

treatment plant site near the confluence of the Sandy and Columbia Rivers then turns

south through Troutdale west between NE Halsey Street and Burnside Street south
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between SE 182nd Avenue to SE Powell Boulevard and west along SE Powell

Boulevard to Powell Butte It is anticipated that providers able to connect local

transmission mains to regional facilities along this corridor include

City of Fairview

City of Troutdale

City of Wood Village

Powell Butte/Clackamas River Corridor

The Powell Butte/Clackamas corridor connects regional storage reservoir at Powell

Butte to the representative site for the consolidated Clackamas River source option

treatment facilities The total length of the corridor is approximately 55000 feet The

corridor begins at the representative water treatment plant site in Clackamas then turns

easterly along Highway 212/224 to Sieben Lane north along Sieben Lane to SE

Sunnyside Road east on Sunnyside Road to Rock Creek Road north on Rock Creek

Road to SE Foster Road and north along SE Foster Road to Powell Butte It is

anticipated that providers able to connect local transmission niains to regional facilities

along this corridor include

Damascus Water District

Mount Scott Water District

City of Milwaukie

Clackamas River Water

South Fork Water Board

Powell Butte/Beaverton Corridor

The Powell Butte/Beaverton corridor connects regional storage reservoir at Powell

Butte to the northern end of the Tualatin/Beaverton corridor and to the eastern end of

the Cooper Mountain/Beaverton Corridor The corridors total length is approximately

75000 feet The corridor begins near the intersection of SW Denny Road and SW Hall

Boulevard turns east through the West Hills of Portland continues generally east

along SW Multnomah Boulevard to the intersection of SW Terwilliger Road and SW
Taylors Ferry Road to crossing of the Willamette River near the Sellwood Bridge

and generally east through southeast Portland to Powell Butte It is aiticipated that

providers will not connect local transmission mains to regional facilities along this

corridor
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Clackamas/Tualatin Corridor

Two alignments were evaluated for the transmission corridor connecting Clackamas to

Washington County systems These are the Clackamas/Tualatin Corridor Alternatives

and The Clackamas/Tualatin Corridor Alternative connects the Clackamas

River source option to the southern end of the Tualatin/Beaverton corridor near the

City of Durham north of the Tualatin River The total length of this corridor is

approximately 60000 feet From the representative site of the Clackamas River

treatment facilities the corridor extends west crossing the Willamette River north of

Gladstone near Mary Young State Park in West Linn then angles north along the

west bank of the Willamette River to Lake Oswego west through Lake Oswego along

Country Club Road to Boones Ferry Road and west to Durham

The Clackamas/Tualatin Corridor Alternative also connects the Clackamas River

source option to the southern end of the Tualatin/Beaverton corridor near the City of

Durham From the representative site of the Clackamas River treatment facilities the

corridor extends west to Gladstone then heads south crossing the Clackamas River

near Gladstone and the Willamette River in the general vicinity of Oregon City or West

Lmnn From West Lmnn the transmission corridor extends west generally paralleling the

1-205 Freeway crossing the Tualatin River near SW Stafford Road and connecting to

the southern end of the Tualatin/Beaverton corridor near the City of Durham The total

length of this corridor is approximately 70000 feet

Preliminary costs were developed for the Clackamas/Tualatin Corridor alternatives

Based on these estimates the cost of Alternative was approximately 10% to 20%

higher for all pipe sizes Alternative was screened out in favor of further

consideration of Alternative

It is anticipated that providers able to connect local transmission mains to regional

facilities along this corridor include

Oak Lodge Water District

City of Gladstone

Clackamas/Forsythe Road Corridor

The Clackamas/Forsythe Road corridor connects the Clackamas River source option

treatment facilities to regional storage facility on Forsythe Road The total length of
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this corridor is approximately 16000 feet The corridor begins north of the Clackamas

River at the Clackamas River source option representative treatment plant site and

crosses the Clackamas River west of the treatment plant site extending south to

Forsythe Road then east to the representative reservoir site It is anticipated providers

will not connect local transmission mains to regional facilities along this corridor

Willaniette/Tualatin Corridor

The Willamette/Tualatin Corridor connects the Willamette River source option

treatment facility at the representative site in Wilsonville to proposed transmission

facilities at the City of Durham The total length of this corridor is approximately

36000 feet The corridor begins at the treatment facility of the Willamette River source

option and ends near the City of Durham north of the Tualatin River It is anticipated

that the providers able to connect local transmission mains to regional facilities along

this corridor include

Canby Utility Board

City of Wilsonville

City of Sherwood

City of Tualatin

Tualatin/Beaverton Corridor

The Tualatin/Beaverton Corridor serves as link between the Willamette/Tualatin

Corridor the Clackamas/Tualatin Corridor the Powell Butte/Beaverton Corridor and

the Cooper Mountain/Beaverton Corridor The total length of this corridor is

approximately 35000 feet The corridor follows general alignment of SW Hall

Boulevard from south of Tigard north into Béaverton Local transmission mains arid

connections associated with this corridor are

City of Tigard

City of Lake Oswego

Tualatin Valley Water District

City of Hilisboro
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Cooper Mountain/Beaverton Corridor

The Cooper Mountain/Beaverton Corridor connects the Powell Butte/Beaverton

Corridor and the Beaverton/Tualatin Corridor to the representative reservoir site at

Cooper Mountain The total length of the corridor is approximately 30000 feet It is

anticipated that providers will not connect local transmission mains to regional facilities

along this corridor

The timing of required additions of these major lines is related to the configuration and

timing of the supply additions

LOCAL TRANSMISSION

The final components of the transmission system are spokes that deliver water to the

local providers from one of the major transmission lines For each provider these

spokes were sized to meet the projected 2050 demand deficit based on forecasted high

peak-day demands.13 The actual progression of local transmission additions in the

intervening years must be addressed within the context of implementing the adopted

long-term regional strategy

Table VllI-2 shows projected demand deficits delivery points and line sizings

required for each provider

3The demand estimates used to size the spokes are based on peak-day demand forecasts that were

developed in February 1995 That forecast was subsequently updated to result in somewhat higher peak-

day demands This may result in minor increases in the base cost estimates of the local transmission

facilities The overall impact of these increases will be insignificant relative to total regional supply and

transmission costs
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Table VHI-2 page of

LOCAL DELIVERY SYSTEM SUMMARY

Canby Utility Board

Clackamas Water District7

6.0

City of Gladstone7

West

Mount Scott Water District1

20.0-

9.3

UD

3.0

South

3.3

26.0

South

7.0

Oak Lodge Water District7

4.7

South

ity of Lake Oswego58

Water Treatment Plant

11.8

6.0

City of Milwaukie

8.5

20

1.7

Mather Road Reservoir

20.0

South

4.8

Webster Rd Reservoir

City of Estacada1720

11.3

West

6.7

Name Existing Demand 2050 Demand Demand Terminal Facility Proposed

Source or Node Demand Deficit Deficit Connection or Local

Peak Day mgd Including Excluding Service Level Trans Main

Capacity Peak Day Existing Existing Size

mgd High Wells Wells inches

mgd mgd

300 425 125

SUBTOTAL 300 361 61 24

24

New 3.0 ma Reservoir

22.9

South

16

South Fork Water BoardB

1.0

11.8

2.8

24

City of Orenon City6

South

5.1

2.9

City of West Linn6

Valley View Reservoirs

1.6

11.8

Waluqa Reservoir

Clairmont Water District6

8.4

Reservoir No.2

18

0.6

9.4

South

18

8.4

South

12.2

30

City of Wilsonville3

9.4

South

City of Sandy4V21

18.3

0.0

Damascus Water District3

0.0

3.6

SFWB WTPClearwell

2.5

West

6.1

SFWB WTP Clearwell

3.7

16.6

East

SFWB WTP Clearwell

4.5

East

13.0

42.1

16.6

38.4

2.0

Main Reservoirs

42.1

Vista Loop Reservoir

36

Sunnyside Reservoir 54

MI numbers In parenthe8es refer to footnote8 See page of Table VIIl2 for footnote descriptions



I-

Table VIII-2 page of

LOCAL DELIVERY SYSTEM SUMMARY

All numbers In parentheses refer to footnotes See page of Table Vull2 for footnote descriptions

Name Existing Demand 2050 Demand Demand Terminal Facility Proposed

Source or Node Demand Deficit Deficit Connection or Local

Peak Day mgd Including Excluding Service Level Trans Main

Capacity Peak Day Existing Existing Size

mgd High Wells Wells inches

mgd mcid

City of Fairview3 1.9 East 13.8 11.9 13.8 Main Reservoir 30

City of Gresham15 30.0 East 30.0 0.0 Reservoir No.4

City of Portland1618 159.6 East 193.0 33.4 Powell Butte Reservoir

CityofTroutdale3 8.0 East 13.9 5.9 13.9 ReservoirsNo.3and4 30

City of Wood Village3 1.4 East 1.4 0.0 1.4 Main Reservoir 16

Powell Valley Road Water District3 7.7 East 7.7 0.0
Main Reservoirs

Rockwood Water Peoples Utility
20.0 East 19.3 0.0 Powell Butte Reservoir

District1 514

CityofBoring31719 1.0 East 1.0 0.0 1.0

GNR/GV/SA21517 0.1 East 0.1 0.0 ExistingConduitConnection

Lusted Water District1517 0.3 East 0.3 0.0 Existing Conduit Connection

Interlachen Water Distrlct317 0.2 East 0.2 0.0 0.2 Existing Conduit Connection

Pleasant Home Water District1517 0.5 East 0.5 0.0 Existing Conduit Connection

Loma Water District1517 0.1 East 0.1 0.0 Existing Conduit Connection

Hideaway Hills Water District1517 0.0 East 0.0 0.0 Existing Conduit Connection



Table VIH-2 page of

LOCAL DELIVERY SYSTEM SUMMARY

Name Existing Demand 2050 Demand Demand Terminal Facility Proposed

Source or Node Demand Deficit Deficit Connection or Local

Peak Day mgd Including Excluding Service Level Trans Main

Capacity Peak Day Existing Existing Size

mgd High Wells Wells inches
mad madiII i1 IM1kI1

CityofBeaverton1213 18.0 West 17.1 0.0 SextonMountainfleservoirs

City of Forest Grove1 7.3 West 11.2 3.9 WTP Reservoir

CityofHillsboro1222 27.5 West 58.6 31.1 MainServiceLevel 48

City of Sherwood3 2.8 West 12.5 9.7 12.5 Main Reservoir 30

City of Tigard 0.0 West 22.1 22.1 410-foot Service Level 36

City of Tualatin10 6.0 West 9.9 3.9 Service Level 24

Raleigh Water Distrlct10 1.2 West 1.3 0.1 Main Service Level

Tualatin Valley Water
West 93 29

Distiict101 11222 435-foot Service Level 72

West Slope Water District 3.7 East 3.7 0.0 Main Reservoirs

CityofComelius17 2.6 West 4.2 1.6 HillsborosSystem

City of North PIains317 0.6 West 0.6 0.0 0.6 Hillsboros System

City of Gaston17 0.9 West 0.9 0.0 Haines Falls Supply Line

All numbers In parentheses refer to footnotes See page of Table VlIi2 for footnote descriptions
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LOCAL DELWERY SYSTEM SUMMARY

Footnote Descriptions

Oak Lodge Wafer District WTP in service by late 1996 with design capacity of 8.5 mgd

GNR Corp/Green Valley/Skyview Acres

Existing ground water well source

Sandys supply capacity is approximately 2.5 mgd following the WTP expansion scheduled for completion/n late 1995

The Lake Oswego demand estimate includes the Rivergrove Lake Grove Glenn Mode Mossy Brae Skylands and Southwood Park Wafer Districts

Existing peak day capacities apportioned based on 1989 South Fork Wafer Board SFWB Water Master Plan Demand Data

Existing peak day capacities apportioned based on existing estimated peak day use from Clackamas Water District WTP

Existing Oak Lodge WD capacity included as part of Clackamas WD capacity

Existing source capacity assumptions based on Task Base Capacities

Capacity of existing transmission facilities adequate to meet estimated 2050 demands

10 Existing supply through the Washington County Supply Line WCSL from the Powell Butte Reservoir

11 Tualatin Valley WDs existing capacity includes 52.8 mgd through the WCSL and Imgd from the Joint Water Commission JWC
12 Existing source capacity includes JWC WTP expansion to 60 mgd

13 Additional transmission capacity from Fern Hill Reservoir isto be provided with JWC expansion

14 Rockwood Waters year2O5O peak day demand inlcudes 40% 0.69 mgd of Hazelwood WDs 2050 peak day demand estimate

15 Existing supply from City of Portland conduit connections Existing connection capacities adequate to meet estimated 2050 demands

16 Estimated year 2050 peak day demand includes 189.9 mgd Portland 1.3 mgd Palatine Hill WD 0.4 mgd

Valley View WD 0.1 mgd Burlington WD 1.04 mgd 60% of Haze/wood WDs estimated 2050 demand

17 Provider not included in Task inventory of existing systems

18 City of Portlands existing supply capacity equals the conduits supply capacity of2lO mgd plus 72 mgd from the grOund water wells minus

the following 60 mgd WCSL 3.7mgd West Slope WD 7.7 mgd Powell Valley Road WD 30 mgd Gresham

20 mgd Rockwood Water PUD and 1.01 mdg for GNRJG VISA Lusted WD Pleasant Home WD Loma WD and

Hideaway Hills WD
19 Existing capacity of ground water wells Is approximately 2.8 mgd

20 Estacada plans to expand its existing Clackamas River supply to meet estimated year 2050 demands

21 Long range source supplles for Sandy include the ultimate development of Salmon River source

22 Hillsboro and the Tualatin Valley Water District local transmission mains include shared segment of proposed 66-inch diameter main from the



COST ESTIMATES

Cost curves were developed for each reservoir and transmission corridor The curves

represent the cost of the representative facilities for variable flow rates and include

fixed costs for those local transmission mains connecting the corridor to local delivery

systems along the corridor

The estimates are considered planning level estimates and may vary by plus 50% and

minus 30% The costs are based on March 1995 dollars corresponding to Seattle

ENR Construction Cost Index of 5794

All the estimated costs are project costs that include 25% allowance for contingencies

and 20% for administration engineering and construction management

Reservoirs

The project costs developed for regional storage reservoirs cover total storage volumes

up to approximately 250 mg It is assumed that the maximum size of single storage

reservoir will be 50 mg Multiple reservoirs are assumed for total storage capacities

above 50 mg Property acquisition costs have been included in the development of

individual cost curves for the Forsythe Road and Cooper Mountain Reservoirs No

property acquisition allowance has been added for the Powell Butte Reservoir since the

Powell Butte site is already owned by the City of Portland Annual OM costs for

reservoirs have been assumed to be 1.5% of capital costs

Transmission Mains

The project cost curves developed for the regional and local transmission facilities

include the following components

Excavation and backfill Allowances for rock excavation were included

for areas identified in the geotechnical evaluation as containing

subsurface rock formations

Pipe materials and installation This included an allowance for cathodic

protection Inline valves have been included every 10000 feet For

transmission mains up to 48-inches in diameter valves are direct buried

Cost estimates for larger valves include provisions for buried valve

vaults
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Surface restoration for alignments on improved streets

Major river crossings Major river crssings have trapezoidal trench

profiles and are capped with rip rap It is assumed both ends of the

crossing will be provided with vaults containing isolation valves All

river crossings are planned to be in areas where the river bottom

conditions allow trenching without underwater rock excavation

specialty construction allowance This specialty construction

allowance covers areas requiring special construction techniques such as

railroad crossings creek crossings pipeline piers or other conditions

The identification of areas in need of special construction techniques was

performed at reconnaissance grade planning level Detailed

examination of specific alignment construction needs was not performed

Relocation of utilities For transmission mains up to 42 inches in

diameter it is anticipated construction of transmission facilities can be

accomplished without relocating existing utilities Estimated project costs

for transmission mains 48-inches in diameter and greater include

provisions for necessary utility relocation

Interties Two types of system intertie costs are included in the

estimates These are major interties and local delivery system

connections Major interties are provided anticipating that future

regional transmission facilities will be intertied into existing supply and

transmission facilities at certain points throughout the region Major

interties include provisions for connection piping and valving Local

delivery system connections are provided with isolation valving and flow

metering facilities These costs are additive to the costs of local

transmission piping connecting local delivery systems to regional supply

facilities

The cost estimates developed for each transmission system and local transmission main

were developed based on planning level review of potential alignments determining

the appropriate lengths number of potential river crossings areas of potential rock

excavation and areas of specialty construction Annual OM costs for transmission

mains are approximately 1.5% of capital costs
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Local Delivery Systems

Unlike major lines and terminal reservoirs costs of local mains are treated as fixed

They are included as base costs in the major transmission corridor cost curves For any

particular major transmission link several cost curves are developed to correspond to

different assumptions about which local delivery costs ace included This is necessary

to ensure that appropriate local delivery costs are included once and only once in

resource sequences that include development Of different transmission corridors at

different times

CONCLUSION

The development of regional subregional and local transmission options will be

ôhallenge to the regional providers if these options are to meet local needs over the

entire planning period in way consistent with the regions anticipated ultimate supply

sources At times total consistency will not be possible It can be expected that the

immediacy of particular local providers needs will sometimes result in less-than-

optimal transmission development path when viewed from regional perspective This

friction between short-term local needs and long-term regional needs is not surprising

Its resolution must recognize that regional plan that cannot flexibly meet the ongoing

needs of the participant providers will not retain the critical support of those providers

However these needs should be met in the context of the strategic direction the region

has chosen All decisions on transmission additions over the planning period must be

viewed in that light
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IX ANALYSIS OF CONSERVATION OPTIONS

basic premise of the RWSP is that water conservation is resource that can play

key role in meeting future water needs This resource was carefully considered and

subjected to the same level of analysis as are supply sources The RWSP used

comprehensive framework to examine water conservation to assure that all viable

conservation technologies and management practices are considered

Note that the programmatic conservation discussed in this chapter is in addition to the

naturally occurring conservation embedded in the base demand forecast described in

Chapter Naturally occurring conservation results from market code and legislative

changes and will occur regardless of actions by water providers The conservation

programs described in this chapter would augment the water savings associated with

naturally occurring conservation

Descriptions follow of steps taken in analyzing conservation options

THE UNIVERSE OF CONSERVATION MEASURES

conservation measure is defined as water saving technology or management

practice Examples include low-flow showerheads water-efficient landscaping more

efficient irrigation practices and industrial cooling tower modifications The first step

in the conservation plan was to develop comprehensive list of some 150 measures

The list was developed from conservation literature reports from other water utilities

and project team knowledge and experience with conservation program planning and

implementation The list includes indoor and outdoor measures for residential

commercial industrial and institutional customers and represents the universe of
measures that the region should consider

SCREENING OF CONSERVATION MEASURES

Each of the measures was subjected to two screens designed to narrow the list to those

with potential applicability to the region These screens were intentionally permissive

to minimize the chance of prematurely excluding measures of value The measures

were first screened qualitatively Profiles were developed for the remaining measures

which then were screened for economic viability
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The Qualitative Screen

The qualitative screen was designed to

Identify specific qualitative factors or criteria that would limit the

applicability of measures in the region and

Only eliminate those measures that are clearly inappropriate for the goals

and conditions of the regional suppliers

The screening criteria applied were as follows

Better measure available Another clearly more appropriate measure

exists that addresses specific inefficiency in water use For example

low-flow faucets were screened out in favor of faucet aerators in retrofit

situations because aerators are less expensive and easier to install than

low-flow faucets though both are equally effective

Technological/market maturity The technology is not commercially

available or not supported by the necessary service industry For

example 1-quart flush toilets were eliminated because they are not yet

commercially available in the United States Similarly ultrasonic

dishwashers were screened out because there are few manufacturers in

this country and the technology has not been adequately tested for

commercial applications Measures that currently do not have an

adequate level of technological or market maturity may attain such

maturity in the future and the providers should therefore reexamine

these measures in plan updates

Poor regional match The technology is not applicable to the climate

building stoók or equipment typical in the region Alternatively the

measures may not be feasible for providers to administer because of their

limited application For example swimming pool covers for residential

application have been eliminated from further consideration because of

the negligible number of residential pools in the region In addition

water-efficient medical and laboratory equipment were eliminated

because of their limited applicability

Poor customer acceptance Customers will be so unwilling to implement

the measure that penetration rates will be unacceptably low or customer
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incentives will be too costly For example all-weather artificial surfaces

were eliminated because they were considered to be aesthetically

unacceptable to customers

Environmental and health concerns The measure raises unacceptable

concerns regarding health safety or environmental impacts For

example gray water systems were screened out for commercial and

industrial applications because of potential health and safety problems

To facilitate the qualitative screening process the plan combined industrial

conservation measures targeting similar end-uses For example measures aimed at

reducing cooling tower water use such as drift eliminators and conductivity meters for

blow-down control were combined and screened asa single measurecooling tower

modifications

The qualitative screening results for indoor measures are presented in Table IX-1 the

results for the outdoor measures are presented in Table IX-2.4

4Note that these tables include substantially fewer than 150 measures in total The 150 measures

distinguish among different applications for each technology or management practice For economic

screening purposes see below These distinctions are important For example an ultra low fijish toilet

might replace 5.5 gallon per flush toilet or 3.5 gallon per flush toilet Further it could replace toilet

that would have been replaced in any case or toilet that is only being replaced to achieve increased

water efficiency Each of these cases is considered separate measure for economic screening purposes
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TABLE IX-1

INDOOR CONSERVATION MEASURE
QUALITATIVE SCREENING RESULTS

SSINO
Low-flow showerhead 2.5 gallon/minute

Ultra low-flow showerhead 1.3 gallon/minute

Faucet aerators

Leaking faucet repair

Gravity flow ultra low-flush toilets 1.6 gallon/flush

Pressurized tank-type ultra low-flush toilets 1.6 gallon/flush

Toilet Tank Devices

Displacement bags

Fill-cycle regulators

Early closure flapper valve

Toilet leak detection repair

Horizontal axis clothes washer

High-efficiency residential dishwasher

DII PASSING
Valve-type ultra low-flush toilet 1.6 gallon/flush

Pressurized tank-type ultra low-flush toilet 1.6 gallon/flush

Valve retrofit on valve-type toilet 1.6 gallon/flush valve

Valve retrofit on urinal

Commercial Faucet Measures

Manual low-flow faucet

Pressure-closing faucet

Foot-pedal operated faucet

Infrared activated faucet

Ultrasonic activated faucet or ultrasonic device

Spring-loaded faucet with aerator

Commercial horizontal axis clothes washer

Commercial recycling dishwasher

Commercial HVAC measures

Purchase new air-cooled unitary system

Purchase new air-cooled chiller

Purchase new air-cooled air conditioner

Purchase closed-loop air conditioning system

Early retirement of single pass cooling system install closed-loop system

Improve OM practices for water-cooled condenser

Ozonation of cooling tower water

Improve OM practices of evaporative coolers

Steam condensate return system heat exchanger

Air-cooled pumps and compressors

Commercial Miscellaneous

Air-cooled ice-makers

Air-cooled drinking fountains 16 gallons/hour

Individual business submeters

Industrial Miscellaneous

HVAC measures see above

Improve industrial washers and rinsers

Install solenoid and automatic control valves

Evaluate water recycling

Evaluate waste stream separation

Install sub-meters for irrigation

Water distribution system leak detection



TABLE LX-1

INDOOR CONSERVATION MEASURE
QUALITATIVE SCREENING RESULTS

page of

WING

Shower-flow restrictors Low-flow showerheads are better measure

Toilet displacement bottles Bottles too bulky for delivery bags are better measure

Toilet displacement dams Dams too bulky for delivery bags are better measure

Replace self-generating water softeners Water in region already soft

Point-of-use water heaters Limited capacity not adequate for multiple uses

Recirculating hot water system Wastes energy redundant with current practices

Individual dwelling unit submeters Better meaure available poor utility match

Separate irrigation submeters Better measure available poor utility match

Metering all accounts All participating water providers have implemented

Water pressure regulator Average water pressure in region is less than 80 psi

CII FAILING

Infrared-activated toilet flushing Does not save water implemented for sanitary reasons

Point-of-use water heaters Limited capacity not adequate for multiple uses

Recirculating hot water system \Vastes energy redundant with current practices

Water softeners centralized regeneration Water in region already soft

Water softeners meter-controlled flushing Water in region already soft

Ozonated clothes washers Few eligible customers in the Portland region

Air-cooled medical and laboratory equipment Overall water use of this end-use is small

Chemical sanitizer dishwashers Potential problems due to bleach handling

Conveyor belt dishwashers Not interchangeable with door-type capacities differ

Ultra-sound dishwashers Not yet adequately tested for commercial application

Warming tables with dry heat Water waste due to evaporation is minimal

Garbage disposers using recycled water Poor customer acceptance perceived higher labor cost

Off-site food waste disposal Poor customer acceptance perceived higher labor cost
On-site water reclamation/treatment Limited applicability

One quart micro-flush toilets



TABLE IX-2

OUTDOOR CONSERVATION MEASURE
QUALITATIVE SCREENING RESULTS

Contractor-installed drip irrigation system

Low-tech homeowner-installed drip irrigation systcm

Improvements to existing automatic sprinkler system

Rain sensors

Water efficient landscaping

Water efficient plants

Turf replacement

Irrigation scheduling

Hose control nozzles

Garden hose timers

Convert quick coupler system to automatic system CII only

Bubbler/soaker hose

Turbulent wall hose

Soil sensors

Mulching

Gray water system

Cistern

ALL CUSTOMER CLASSES FAILING

Soil polymers Residential and ClI Better measure available

Automatic sprinkler system Residential only Homes with automatic systems use more water than homes with manual systems

Swimming pool covers Residential only Swimming pool covers have limited applicability for residential use in the region

Artificial recreation surfaces Institutional All-weather recreational surfaces may be aesthetically unacceptable

Gray water CII only Environmental and health concerns

Miscellaneous agricultural measures There is limited number of agricultural customers within the service territory

NEED FURTHER RESEARCH

Computerized weather station

Subsurface turf irrigation

Swimming pool covers ClIapplication only



Technology Profiles

After applying the qualitative screen to identify measures applicable to the region

information on their characteristics was compiled into technology profiles Region-

specific data were used when available Otherwise the most applicable Pacific

Northwest or national data were used The profiles include the following

Measure Description full technical description of the measure

compared to the standard or non-conserving technology or practice and

the end-use and customer class to which the measure is typically

applicable

Savings Impact Estimates of water savings on per device per cycle

per capita or per household basis as appropriate to the measure Where

possible estimateswere made for subgroups within each customer class

For example water savings estimates for toilets differ between single-

family and multifamily dwellings Also savings estimates for outdoor

measures were made for small and large lot sizes2500 and 5000

square feet of landscaping respectively

Measure Life This is the expected useful life of the conservation

measure The associated savings will accrue over this period after

which additional costs must be incurred to continue the savings

Cost Cost of the measure including installation operation and

maintenance costs where appropriate Both costs to the utility and costs

borne directly by customers are included

Expected Changes in Cost and Penetration The current and projected

natural market penetration for the measure as well as state and local

legislation or codes affecting the penetration or cost of the measure

The Economic Screen

Measures that passed the qualitative screen were subjected to an economic screen The

economic screen was used to systematically eliminate measures that were clearly not

cost-effective for the region to implement The economic screen compared the cost of

water savings from individual conservation measures with rough estimate of future

supply costs
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preliminary annualized cost estimate of $250 per acre-foot was used to represent

future supply costs for screening purposes This estimate was intended to be somewhat

larger than the expected actual supply costs to ensure permissive screen.5

The economic screen was also made permissive by allowing conservation measures to

pass the screen even if they were more expensive than the cost of the future water

supply In other words benefit-cost ratio less than was used as the criterion to

determine which measures passed the economic screen

As shortfalls experienced by the region occur in the summer season outdoor

conservation measures the savings of which are concentrated in the summer are

expected to be more valuable than indoor measures with year-round savings To reflect

this difference benefit/cost ratio cutoff of 0.4 was used for indoor measures

meaning that measures costing up to 2.5 times the comparable future supply cost still

passed the economic screen For outdoor conservation measures benefit/cost ratio

cutoff of 0.2 was used meaning that measures costing up to times the estimated

equivalent supply cost still passed

These lower benefit-cost cutoffs reflect potential additional economic benefits of

conservation not reflected in the screen These include customer energy savings

reduced OM costs and increased property values In addition as reflected in the

regions policy objectives described in Chapter the region might well choose to

implement conservation for variety of non-economic reasons e.g avoided

environmental .impacts At this stage it would therefore be inadvisable to prematurely

eliminate measures for purely economic reasons The screen does enable us to remove

those measures that are clearly cost prohibitive

The costs and water savings of some measures cannot be quantified to support

detailed economic evaluation For example many industrial conservation measures

tend to be site-specific or lack data Therefore we did not evaluate these measures in

the economic screen They were retained for later program design see below

Many of the measures that did not pass the economic screen are retrofit programs for

which the alternative is doing nothing In contrast measures for which the alternative

is assumed to be less efficient technology often do pass the screen For example

water-efficient landscaping is cost-effective when compared with non-efficient

5At the time the economic screen was performed analytically-based cost estimates for the source options

were not available They have since been developed and this figure does appear to be somewhat larger

than the actual costs of the RWSP source options
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landscaping This is because in new installation or in situation where consumer

has determined to replace his or her landscape in any event the incremental cost of the

water-efficient landscape is relatively small

However cots to remove existing landscaping and replace it with water-efficient

landscaping solely to achieve improved water efficiency are much too large relative to

the costs of new supply to justify the water-saving benefits

Similarly horizontal-axis washing machine is cost-effective when compared to less

efficient machine when making new purchase However it is not cost-effective to

remove an existing functional washing machine and replace it with horizontal-axis

machine

Detailed results of the qualitative and economic screening results are provided in

Appendix Note that the measures are divided into four categories

Measures that have passed both qualitative and economic screens and are

incorporated into one or more conservation program concepts see next

section for discussion of conservation program concept development

Measures recommended for further research and future consideration in

regional plan updates

Measures that did not pass the economic screen

Measures that did not pass the qualitative screen

DEVELOPMENT OF CONSERVATION PROGRAM CONCEPTS

The next step was to combine measures passing both screens into effective conservation

program concepts conservation program is set of conservation measures bundled

for delivery to defined target market of customers

This process involved the steps that follow
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Select Target Customer Classes

The customer class designations that were shared most commonly across providers

were identified In some cases customer classes unique to particular agency were

grouped with the most similarcommon class designation For example accounts coded

as schools were grouped with institutional accounts Five customer classes were

ultimately selected as potential targets for conservation programs

Residential

Commercial

Industrial

Institutional

Large landscape parks golf courses large industrial parks etc

Determine Major End-Uses Within Customer Classes

This required determining which equipment and customer behavior could be practically

targeted through conservation programs The following were seleóted

INDOOR Residential

Plumbing fixtures e.g toilets showerheads faucets

Appliances e.g dishwasher clothes washer

Water Use Behavior e.g leaving water running setting water

level too high on clothes washer running small dishwasher loads

INDOOR Commercial and Institutional

Plumbing fixtures e.g toilets urinals faucets showerheads

HVAC equipment e.g water-cooled vs air-cooled single pass

cooling vs closed-loop

Other appliances and equipment e.g commercial dishwashers

clothes washers

INDOOR Industrial

Industrial processes

HVAC equipment
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OUTDOOR Residential

Irrigation system equipment

Irrigation scheduling practices

Landscaping composition

OUTDOOR Commercial Institutional Industrial Large Landscape

Irrigation system equipment

Irrigation scheduling practices

Landscaping composition

Group Measures

Measures that passed both the economic and qualitative screens were then grouped

together according to the target markets and end-uses described above As an example

ultra-low flush toilets faucet aerators and toilet bags are all residential measures that

would be grouped under indoor plumbing fixtures

Define Delivery Mechanisms

delivery mechanism is the manner by which conservation measures are presented

to customers with the objective of encouraging measure installation or adoption The

following delivery mechanisms are listed according to their level of aggressiveness

of required provider action or financial incentive The delivery mechanisms described

below have commonly been employed in resource conservation strategies of water gas
and electric utilities

Education/Awareness strategic information campaign designed to

influence the general public or key players such as trade allies and

manufacturers

Technical Assistance more active program strategy involving tools

such as audits workshops and hands-on training

Financial Incentives Rebates coupons and other incentives directed to

consumers trade allies or manufacturers

Direct Installation On-site installation of water efficiency measures
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Regulation Codes and/or standards requiring the manufacture purchase

installation and use of certain water saving devices and/or practices

The next step was to formulate the conservation programs Each combination of target

market and end use group was joined with one or more delivery mechanisms To

facilitate the program planning process program planning matrices similar to Figure

IX-1 were created

Onthe vertical axis of the matrix the various delivery mechanism categories are listed

On the horizontal axis the target markets are shown

The alternative tools for each target market and category of delivery mechanism are

briefly described in each cell of the matrix

Conservation programs were formulated based on the matrix and on the experience of

the project team Several considerations governed the program development process

Organizational and administrative feasibility

Coherence of objective and public message

Marketing and administrative costs

Public acceptability

The end result was 24 program concepts designed to collectively target all markets and

end-uses Table IX-3 shows the program concepts selected

Figure IX-1

SAMPLE PROGRAM PLANNING MATRIX FOR SINGLE AND
MULTIFAMILY RESIDENTIAL CUSTOMERS

SINGLE AND INDOOR OUTDOOR
MULTIFAMILY Plumbing Irrigation Irrigation

RESIDENTIAL Appliances Systems Scheduling Landscaping

Education/

Awareness

Technical

Assistance

Financial

Incentives

Direct Installation

.Regulation

161



The programs in Table IX-3 are divided into three levels The programs in each level

are increasingly more aggressive The levels have the following key characteristics

Level programs rely heavily on providing education and information to

customers

Relies on customer initiative rather than direct provider action or

incentives

Relies on strategic public education information campaigns and

targeted regional workshops

Achieves relatively modest water savings by itself

In many ways the educational and informational content of the Level

programs forms the basis of all the succeeding programs Much of what

is included in Level is either already being done or is being planned by

the regions providers
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Table JX-3

REGIONAL CONSERVATION PROGRAM CONCEPTS

Commercial Industrial Commercial Industrial

Residential Indoor Residential Outdoor Institutional Indoor Institutional Outdoor

Level Public education and Public education and Commercial plumbing and CII outdoor education and

awareness awareness appliances education awareness

Customer landscaping HVAC workshops CI watering practices

workshops workshops

Trade ally landscaping Trade ally landscaping

workshopsres portion workshopsCI portion

Level Indoor audit combined with Outdoor audits Commercial indoor audit CII outdoor audits

outdoor

Incentives for new efficient HVAC financial incentives Large landscape audits

Appliance incentives and landscaping and irrigations

equipment tagging systems Industrial process technical Incentives for new efficient

assistance and incentives landscaping and irrigation

systems

Level Ultra low-flush toilet rebate Landscaping ordinance Ultra low-flush toilet direct Landscaping ordinance

installation and incentives

Incentives for early

retirement of single-pass

cooling



In Level programs the proyiders are more directly involved offering

customers on-site audits technical assistance and financial incentives

Incremental cost-based incentives pay part or all of the

incremental cost difference between less efficient and more

efficient equipment.6

Audits focus on working directly with the highestconsuming

20% of customers in each class.17 Auditors provide hands-on

technical expertise and site-specific water-use analyses to

facilitate the adoption of efficient practices and equipment

Technical assistance includes plan review and system/process

design assistance

These programs are generally market-based in that they attempt to

influence the decisions of customers already in the market for water

using devices fixtures materials appliances or equipment

In Level programs providers install measures directly on the

customers behalf at little or no cost to the customer Large incentives

are provided to encourage the installation of other measures before the

end of their useful lives Finally ordinances are employed to accelerate

water use efficiency

Full-cost incentives pay part or all of the cost of replacing

existing inefficient equipment before the end of its useful life

Examples include providing an incentive for replacing single-pass

cooling equipment or for replacing inefficient toilets

Direct installation of measures would be fully paid by the

providers An example would be the direct installation of ULFTs

and ULF urinals for small commercial customers

6lncremental-cost-based incentives encourage customers to select water efficient equipment when

replacing equipment that has reached the end of its useful life or when purchasing equipment and facing

choice between equipment with different efficiency levels

7The atop 20% of customers were determined by sorting accounts by level of individual usage It was
then determined how much of the classes total water consumption this top 20% reflects For example
the top 20% of accounts in particular class may account for 50% of the class total water consumption
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Landscape and irrigation ordinances are included in Level

While low-cost these programs may be controversial and

difficult for some providers to implement

The brief program descriptions were expanded into detailed program discussions

developing all the program details necessary to understand how the program would be

marketed implemented and administered and what the expected participation and

savings would be list of the elements in each description follows

Brief description

Target market

Eligible measures

Delivery approach

Marketing strategies

Target audience

Marketing techniques

Program delivery

Delivery approach

Technical assistance

Financial incentives

Participation rates

Eligible population

Start-up annual and cumulative participation

Program costs

Detailed design costs

Marketing costs

Delivery costs

Administrative costs including staffing

Program water savings

Annual savings

Seasonal savings

Savings longevity
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CONSERVATION PRICING

Water providers across the country are increasingly using rate design to supplement

conservation programs and increase the level of overall water savings detailed study

of alternative conservation rate designs and incremental savings that could be expected

in the region is well beyond the scope of the RWSP However given the apparent

successes that other providers are having around the country with these approaches it

is important to recognize the savings that might result

Several providers in the region have already implemented some form of conservation

pricing typically through increasing-block rates.18 However an option for all providers

in the region is to implement considerably more aggressive conservation rate designs

Conservation rates and programmatic conservation efforts complement one another

with price signals reinforcing other conservation efforts However in developing

combined savings estimates for conservation rate design and other conservation

programs it is important to avoid double counting

Based on evaluations of water conservation rate designs in other parts of the country

savings estimates associated with the other conservation programs and professional

judgment incremental savings due to more aggressive conservation pricing of from 3.5

to 5% of peak season demand are assumed The exact level depends on the other

conservation programs that are implemented For example incremental savings of 5%
are associated with conservation rate implemented in conjunction with Level

programs while incremental savings of 3.5% are associated with the implementation of

all three program levels

full list of the programs arranged by level and their associated savings are shown in

Table IX-4

181n an increasing-block rate design customers pay higier per-unit rate as they consume more
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TABLE LX-4

SUMMARY OF CONSERVATION SAVINGS

MGD Saved MCD Saved

Residential Year 2025 Year 2050

Residential Education 3.26 4.32

Residential Customer Landscaping Workshops 0.81 1.52

Trade Ally Landscaping Workshops Res Portion 0.82 1.74

cII
Commercial Plumbing Appliances Educ 0.35 0.45

HVAC Workshops 0.45 0.45

CII Outdoor Education 0.34 0.44

CII Watering Practices Workshop 0.14 0.14

Trade Ally Landscaping Workshops CII Portion 0.47 1.22

LEVEL TOTAL 6.64 10.28

MGD Saved MCD Saved

Residential Year 2025 Year 2050

Residential Audits 0.91 0.91

Appliance Tagging and Incentives 2.16 3.07

Residential Outdoor Incentives 5.00 12.90

cii
CII Indoor Audits 0.44 0.44

CII Outdoor Audits 0.78 0.78

Large Landscape Audits 0.98 0.98

HVAC Incentives 1.33 1.70

Industrial Process Technical Assistance Incentives 2.01 2.97

CII Outdoor Incentives 2.41 6.60

LEVEL TOTAL 16.02 30.35

L1EVEL PROGRAMS RETROFIT AND REGULATION

MCD Saved MGD Saved

Residential Year 2025 Year 2050

Residential ULFT Rebate 2.05

Residential Landscaping Ordinance 8.51 .22.05

CII
CIl ULFT Direct Install and Incentives 2.00

Single Pass Cooling 0.27 0.27

ClI Landscaping Ordinance 4.42 12.35

CI ULFT Regulation 3.97 8.05

LEVEL TOTAL 21.22 42.72

Continued next page



TABLE IX-4

SUMMARY OF CONSERVATION SAVINGS

page of

ONSERVATJON RATE DESIGN
MGD Saved MCD Saved

Year 2025 Year 2050

9.38 12.25

FOTALS .. .. ..

MCD Saved MCD Saved

Year 2025 ear 2050

WITh LANDSCPINC ORDINANCES 45.85 76.10

of Average Regional MCD Seasonal Demand III 17% 22%

WITIIO1JT L.NDSCAPINC ORDINANCES 40.33 61.20

of Average Regional MCD Seasonal Demand II 15% 17%

Figures are based on average MGD price net seasonal demand in the medium scenario for

the year 2025 268 MGD and 2050 350 MGD



WATER REUSE AND RECYCLING

In the Portland metropolitan region as in many other parts of the United States

interest is increasing in water reuse and recycling and in the direct use of stormwater

and untreated river or groundwater Typically these types of supply options are

considered for non-potable purposes They are however candidates for potable use in

some parts of the country

The Regional Water Supply Plan included preliminary analysis of these opportunities

An overview of this analysis follows

Options evaluated include

Stormwater capture

Cisterns

Gray water systems

Recycling of industrial cooling water

Reuse of treated wastewater effluent

Qualitative and economic screens were applied to the first four options

Qualitative Screen

Most reuse and recycling measures passed the qualitative screen These included

residential gray water systems cisterns and recycled cooling water Eliminated from

further analysis were gray water systems for commercial and landscape applications

and large-scale stormwater storage and pump systems

Gray Water Systems for Conunercial and Landscape Applications

For this project gray water is defined as untreated laundry bath and bathroom sink

water that has not come in contact with meat poultry or soiled diapers Gray water is

typically considered for irrigation or other outdoor non-potable or non-contact uses In

Oregon using gray water as supply source is not currently permitted State

regulations require that gray water be disposed only through approved on-site septic

systems sumps and sewage treatment systems Various regulatory changes would be

required public health issues would need to be addressed and consumer education
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program would have to be designed and implemented before gray water use could be

allowed

In residential setting gray water use may be appropriate given the small scale and the

consumers ability to control how and when gray water is used In commercial

setting it is very difficult to control who comes into contact with gray water prior to

entering or after leaving the system Due to concerns over potential health hazards

commercial gray water systems did not pass the qualitative screen and were eliminated

from further evaluation

Large-Scale Stormwater Storage and Pump Systems

During its rainy winters the Portland metropolitan region experiences substantial

amounts of runoff after frequent and often intense storms Managing this stormwater is

increasingly costly and complex due to recent increasingly stringent regulations on

water quality surface water discharges and combined sewer overflows CSOs Given

the need for new water supplies the RWSP evaluated captured stormwater as

potential way to meet future demand

As result of the qualitative screening large-scale stormwater storage and pump
systems were eliminated from further analysis primary reason for eliminating this

option is the massive storage requirement Storage requirements for large-scale capture

and use would be extensive involving large land areas and the construction of

enormous pipes tunnels or reservoirs Even significant increases in in-town storage

would probably provide only few days additional supply

Significant water quality issues would also need to be addressed Because stormwater is

generated when rain or melted snow runs off impervious or saturated surfaces into

storm sewers catchment basins and local streams runoff contains numerous

contaminants including

Petroleum by-products from roads gas stations and vehicle lots

Fertilizers and pesticides from landscaped areas and

Wastes from domestic and non-domestic animals

CSO flows can also contain contaminants washed from sites where chemicals have been

stored in leaking receptacles and can contain raw sewage.and associated pathogens

Using this water for most non-potable purposes would probably require at least
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secondary if not tertiary treatment Any in-town water storage would need to be

covered or otherwise treated to prevent algae growth or the proliferation of

disease-spreading vectors such as mosquitoes

Economic Screen

Low-Tech Gray Water Systems

low tech system is defined here as providing up to 50 gallons per day via 55

gallon drum connected only to laundry facilities The water would be applied through

drip irrigation without leach field These gray water systems passed the economic

screen if backflow devices are not necessary However the additional cost of backflow

devices cause this measure to fail the economic screen Based on analysis and

examination of examples from other areas the potential for instituting gray water

systems without backflow prevention devices appears extremely unlikely

Heating Ventilation and Air Conditioning HVAC and Industrial Recycling

The use of air cooled rather than water-cooled HVAC systems was also found to be

economically viable depending on the tonnage size The cost-effectiveness of various

industrial water recycling processes would need to be determined on case-by-case

basis

High-Tech Gray Water

high-tech approach to gray water would involve larger systems with multiple

sources as opposed to solely laundry applications via subsurface leach fields and the

use of backflow prevention devices During the economic screen the cost per water

unit provided from high-tech gray water system was projected to be more than six

and one-half times the estimated cost of new supply Thus this technology was

eliminated from further study in the RWSP

Cisterns

Cisterns are rainwater collectiondevices that divert water from roof gutters into

holding tanks or barrels that store the water for later use An overflow device diverts
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water back into the storm drain system once the tank or barrel is full Rainwater is

generally clean enough for all non-potable uses although contamination can occur

when water comes in contact with catchment surfaces Other issues arise regarding

regulations prohibiting standing water vector control unforeseen use of cistern

water for potable use and aesthetics

Water can be collected in cistern systems during the rainy season but may not be

needed during much of the year The water would be depleted rapidly during spring

and summer but the system would not regularly refill during dry summer months when

the water would be most needed Using the economic screening approach cisterns unit

cost was found to range from 20 to 33 times more than the unit cost of new supplies

Thus this technology was eliminated from further study

Use of Treated Wastewater Effluent

The potential for using treated wastewater for non-potable purposes was also evaluated

In Oregon the Department of Environmental Quality regulates the use of treated

effluent For purposes of the RWSP it is recommended that only Level IV the highest

quality of treated effluent should be considered in meeting identified demands for

non-potable supplies Level IV water can be applied to agricultural crops including

food crops and to areas where public access is not controlled such as parks and green

spaces and golf courses with contiguous residences

Currently two of the ten wastewater treatment plants WWTPs in the region provide

tertiary treatment required to meet Level effluent water quality standards The Rock

Creek and Wilsonville WWTPs have plant capacities of 20 mgd and 2.3 mgd
respectively The remaining plants have the capacity to provide secondary treatment

up to 176 mgd

Markets

Based on existing information substantial markets appear to exist for treated

wastewater in the region However considerable uncertainties remain particularly in

key areas of costs and markets

Preliminary studies conclude that markets may exist for up to 108.5 mgd of

non-potable supplies e.g reuse/direct use in the portion of the region that is

currently supplied or is anticipated to be supplied by the Bull Run source Kennedy
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Jenks Consultants Of that 60 mgd was for groundwater recharge and plume control

at or near the Columbia South Shore Weilfield Currently remediation strategies are

being evaluated it is unclear if and how water injection would fit into future

remediation efforts

The results of Recycled Wastewater Master Plan prepared for the Unified Sewerage

Agency USA HDR Engineering Inc estimated that reuse potential could reach

about 75 mgd However the driving force behind this analysis was to identify readily

available low cost markets for treated wastewater and reduce effluent discharges to

the Tualatin River The study primarily focused on application of treated wastewater to

irrigated agricultural lands More recently water quality compliance issues have been

addressed and the effort to keep effluent out of the river has been scaled back more

focused analysis of the potential feasibility of using treated wástewater specifically for

non-potable municipal purposes in Washington County is required and could yield

very different results

Treated wastewater is currently being used in the region USA is providing treated

effluent from the Rock Creek Plant for irrigation at school fields two golf courses

dairy and small light industrial firm USA is also discussing the option of using

treated wastewater with water users in Washington County

The City of Portlands Bureau of Environmental Services BES is exploring reuse

options by constructing facility at the Columbia Boulevard Treatment Plant that will

provide Level ifi treated effluent for irrigation use at the site currently provided by

groundwater wells Its initial capacity will be mgd BES intends tO expand the

capacity to 12 mgd This facility will be used as pilot and educational project to

provide technical information for use in future program decisions In addition BES has

contracted to develop facilities plan part of which will focus on identifying reuse

markets and opportunities to the year 2040

Preliminary estimates of potential markets for treated wastewater were also developed

for Clackamas County If about one-half the total estimated future park acreage and

one-half the existing golf course area could be irrigated using reclaimed water

associated water markets would be approximately 5000 acre-feet per year or rngd

Additional markets could probably be identified through more detailed analysis of

land use and future residential and commercial industrial/development potential
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Costs

Preliminary cost estimates vary widely for use of treated wastewater in the region

Current reports show the potential cost of treated effluent ranging from $700 to

$44300 per acre-foot HDRKennedy Jenks The wide range in cost estimates reflect

different assumptions regarding the size of the market type of treatment plant

upgrades and transmission and distribution requirements Based on 1993 national

survey of municipal water providers using treated wastewater for irrigation uses the

per-acre-foot costs ranged from $300 to $2000 Cost estimates developed for reuse of

wastewater from USA facilities are within the cost range of similar system types

examined in the national survey

In the Portland region potential irrigation markets are expected to be seasonal in

nature while surveyed facilities were located in California and Florida where

irrigation markets for non-potable sources continue nearly year-round More

continuous demand could reduce unit costs for the treated wastewater Even in the

south and southwest however alternative discharge or storage facilities are still

necessary during low-demand periods

Conclusion

Given the potential markets and cost-effectiveness ssociated.with wastewater reuse

the regions water providers would benefit from obtaining additional information on

markets costs constraints and opportunities Providers would need to assess the

extent of potential wastewater users and the costs of dual distribution systems It is

important to understand how this option can affect the cost of wastewater treatment as

well as potential benefits associated with reducing the need for new water supplies It

will also be useful to considerinstalling dual systems in conjunction with new

developments rather than installing retrofits Finally it is critical to understand the

needs and the perceptions of the public in order to gauge education requirements and

the acceptability of reused water for different purposes

Direct Use of Untreated Surface Water and Groundwater

Direct use of untreated surface water and groundwater was not evaluated as part of the

RWSP although direct use may play key role in meeting the regions non-potable

demand The amount of direct use actually occurring is difficult to quantify

Region-wide it is likely that substantial irrigation demands and some industrial
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demands are met through existing on-site or nearby groundwater wells and surface

water diversions In the short-term direct use systems are expected to be developed on

case-by-case basis at sites adjacent to available surface water and groundwater

sources The RWSP demand forecast implicitly assumes that the proportion of future

water demands met through direct use will be the same as it is today

One example of direct use is found at the Port of Portland which recently acquired

municipal water use permits to use Willamette and Columbia river water for

non-potable industrial and irrigation uses Direct use by the Portshould over time

substantially reduce the demand on the Bull Run potable water supply system

One previous study projected direct use groundwater costs to be lower than for reuse

of Level IV treated wastewater Kennedy Jenks However it may be difficult to obtain

new water rights for surface water or groundwater hydraulically connected to surface

water In addition portions of the region e.g the Columbia River Basalt aquifer in

Washington County have declining groundwater levels and future uses of the resource

are or may become restricted

Given the potential benefits and efficiencies associated with shifting non-potable water

demands away from potable water supply systems it may be worthwhile for water

providers to continue exploring direct use opportunities during implementation of the

Regional Water Supply Plan

Follow-up Activities and Coordination

Based on the discussion above the region would benefit from continued evaluation and

exploration of potential non-potable source options including on-site recycling and

reuse reuse of treated wastewater effluent and direct use of surface and groundwater

These options should be analyzed within the context of the regions overall water

resource picture for the short- and long-terms Near-term activities that would help the

region refme its understanding of non-potable source potential might include

Evaluate baseline non-potable uses and trends

Assess markets and costs of reclaimed wastewater region-wide

Analyze direct-use/dual systems options

Examine potential for water reuse and recycling in the non-residential sector

with focus on high-volume users

Explore potential for graywater sources and regulatory issues
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Assess the potential to transfer water uses e.g points of diversion places of

use and types of use under existing water rights e.g irrigation to municipal

surface water to groundwater to meet multiple purposes

Investigate public education needs

The water providers participating in the Phase planning effort have coordinated with

the regions major wastewater management agencies at several work sessions and at

regularly scheduled meetings of the Metro Water Resources Policy Advisory

Committee WRPAC Continued and increased coordination with wastewater service

providers other agencies and water user stalceholders will be necessary to reach

better understanding of the future role of water reuse and recycling in the Portland

metropolitan region

CONCLUSION

Each conservation program described in this chapter is viewed as resource option that

may be part of long-term regional resource strategy along with particular supply

options The next chapter discusses the modeling tool used to develop alternative

sequences of resource additions and evaluate them against the RWSP evaluation

criteria
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DESCRIPTION OF THE MODELiNG TOOL

INTRODUCTION

The preceding chapters have described the huge quantity of information that has been

developed in the RWSP on variety of topics Policy objectives and associated

evaluation criteria were developed water demands were forecast source options were

characterized along number of dimensions transmission alternatives were analyzed

and conservation programs were designed All of these results needed to be integrated

to develop evaluate and thoroughly describe alternative long-term resource paths from

which the region will choose

Accomplishing this required sophisticated modeling tool that could

Handle large volumes of information

Simulate the operation of the regional system under range of demand

weather and streamfiow conditions

Assess wide variety of future resource paths against the regions

evaluation criteria and make tradeoffs among them apparent

Run quickly

Be relatively easy to operate and

Produce information in form that is easily understood by different

audiences

Consistent with one of the RWSPs underlying premises the desired modeling tool

would not optimize or in any sense choose the best future resource path for the

region Rather it would provide information in form that will help the regions

policymalcers make such choices

IRPlanner is the model that was created to meet these needs It was designed to analyze

alternative user-defined resource strategies Strategies involve supply additions

conservation programs and transmission linkages along with user-specified

assumptions about water demands resource on-line dates escalation rates discount

rates and other variables
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IRPlanner is Windows application that performs well on most 486 DX-based

computers and will operate on 386-based machine equipped with math

coprocessor The model is configured in two modules Windows-based user interface

and FORTRAN-based computational driver The computational module is launched

automatically from the User Interface and its inputs and outputs are interpreted by the

User Interface

Figure X-1 provides an overview of the model

The User Interface

The User Interface is compiled using Microsoft Visual Basic which allows detailed

graphical user interface Windows application to be created unique feature of the

interface is it ability to access and edit virtually all input data simply by clicking on

various icons on live regional map The map used for the Portland region is shown

in Figure X-2 The interface is customized explicitly for particular variables of interest

and relevant resource options The interface allows the user to easily and intuitively

modify inputs specify outputs and perform all file management functions The user

interface also allows the user to view desired outputs e.g charts graphs and tables

and to easily adjust their form and appearance
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Computational Driver

Resource sequences specified in the user interface are analyzed using the computational

driver This portion is compiled DOS application using Lahey Fortran 90 Although

the computational driver can be executed from DOS the user normally launches it

directly from the user interface making IRPlanner as seamless as possible

The computational driver uses Monte Carlo simulation techniques and network flow

algorithms Submodels address operations of surface and groundwater storage facilities

Underlying Data

The model has an extensive underlying data base which includes the following data

Daily temperature and precipitation For 65-year period of record

1928-1992 the model stores daily average temperature and total

precipitation records These form the basis of the models computation

of three sets low medium and high of estimated daily demands

Streamfiows For the same period streamfiows are included for each of

the four surface source options as well as the fifth major surface source

for the regionthe Trask/Tualatin system For the Clackamas and Bull

Run where the water availability analysis indicates the potential

importance of daily flow variations daily streamfiow data is used For

the other sources monthly averages are relied upon

MODEL INPUTS

Inputs are made through the Visual Basic interface via the live regional map
discussed above To modify any input users simply click on the appropriate phrase or

icon on the map screen will appear with the relevant data The data can then be

modified and saved Major model input categories include

Source options The user can specify the magnitudes on-line dates

operating life fixed and variable costs and comparative evaluation

ratings for each source option For the Clackamas Willamette and

Columbia staged implementation is permitted The user also chooses

rates at which various cost categories will increase over time and the
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financing term and interest rate for the amortization of capital costs

Finally the user must indicate what percentage of the source if any can

be displaced during any time period if there are other sources that are

less expensive to operate.9

Transmission options The user can easily defme new transmission

linkages among the three nodes The user can also specify the flow

capacities in either direction on-line dates fixed and variable costs cost

escalation rates and fmancing terms

Demands The model divides the region into three demand nodes
The east node corresponds to providers in Multnomah County the west

node includes Washington County providers the southnode includes

providers in Clackamas County The user can specify whether high

medium or low demand forecast should be used

Conservation Users can determine which individual conservation

programs would be implemented for each node For each program the

user can specify the program start date

Water rights and instream flow constraints The user can modify the

sequence of prioritized water rights for each surface source and set

minimum streamfiows which may constrain the operation of the source

option

Contracts The user can specify the terms and duration of any contracts

between providers that require particular flows between two demand

nodes An example is the current City of Portland contracts with various

proyiders for delivery of Bull Run supplies

Operating Constraints These include issues such as triggers for and

limits to use of the Southshore Wellfield limits on the drawdown of Bull

Run and Barney storage reservoirs and constraints if any on th
sources and timing for ASR injection

Study Definition The user must defme the parameters of the

simulation This includes setting the study start and end dates the

number of simulations the maimer in which samples will be drawn from

Local transmission-isolated sources may not be displaceable
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historical recorded weather and streamfiow data and whether the system

will be simulated on monthly weekly or daily basis

SIMULATING THE SYSTEM

The model treats weather and streamfiow as randomly-occurring or stochastic

variables and uses Monte Carlo technique to simulate the system

As the model moves through the user-specified study period it assigns to each

operating year selected set of weather and streamfiow conditions associated with

particular year from the historical record This historical year is selected according to

sampling instructions given by the user The selection can either be random sequential

or fixed designated historical year The model then steps through each operating year

using the monthly weekly or daily time steps defined by the user

For each monthly weekly or daily period or time step demand for each flode is

computed The models demand calculations for each demand node are based on the

demand forecasting results described in Chapter and on the daily weather data

described above For monthly simulations the model uses reduced form version of

the demand forecasting model In any month observed monthly average temperature

and precipitation drive the monthly demand for each customer class for each node

For weekly and daily simulations additional coefficients were introduced to capture the

sensitivity to weather variations within each month These coefficients allow the

estimation of daily demands while ensuring that the mean monthly demands and 95%-

confidence-limit peak-day demands derived by the Chapter demand forecast are

replicated

These demands are adjusted for conservation savings applicable to the period thus

providing the net demand to be met by the water supply system

Simulating the manner in which the supply system meets remaining nodal demands in

the period is accomplished through two-step process First the supply available from

each on-line source is computed Supply projects fall into four general categories

reservoir storage diversion projects without upstream storage groundwater sources

and aquifer storage and recovery sites For each source type different algorithms are

used to determine supply availability these algorithms reflect individual project

physical constraints streamfiow conditions water rights and assumed operations

183



Each supply block is assigned shadow price used to determine the most economic

utilization of available supply Typically this price is the variable operating cost for

each source but it can be higher to reflect the future value of storing water and

preventing reservoirs from being too deeply drafted

After the supply availability algorithms are completed the model uses network flow

technique to determine the most economically efficient use of the available supply The

approach generally follows these steps

An attempt is made to satisfy any outfiowing contract demand

requirements for each demand node This is done with local

non-displaceable supply then with other locally available supplies in

order of increasing shadow price

An attempt is made to serve each nodes demands with thatnodes

resources This is done with remaining non-displaceable supply then

with other loàally available supplies in order of increasing shadow price

An attempt is made to meet still-unserved demand at any node by

serving that demand from other sources This is done subject to

transmission capacity constraints

An attempt is made to reduce system operating cost based on the shadow

prices of each supply block and the transmission pumping costs if any
to move water between nodes This step is again subject to transmission

capacity constraints

The model then records information about system operation for this period day week
or month This includes information on unserved demand source use and

transmission flow The information on source .use is used to determine ending storage

volumes for reservoir projects and instream flows for diversion projects Production

costs for the period are also calculated and are ultimately aggregated for each year

These steps are then repeated for the next daily weekly or monthly time step

Supply and transmission project construction cash flow and fmnancing requirements are

calculated by capital costing module Conservation investments are tracked and can

be allocated between utilities and customers with each portion being separately

fmanced The capital costing module produces time series of annual revenue
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requirements associated with capital investments These are combined with the supply

source production costs to produce the stream of total revenue requirements

The cost components captured in the model include operating costs for all existing and

new supply conservation and transmission projects and capital costs associated with

new investments

single simulation steps through all the time periods specified by the user To capture

the random nature of weather and streamfiows the simulation is repeated as many
times as the user specifies

MODEL OUTPUTS

Once the simulation is run the user can select from literally dozens of graphical and

tabular outputs The output categories provide information on most regional policy

objectives Other outputs assist users in understanding the implications of particular

sequence Key outputs include

Cost and rate impacts

Water supply reliability

Comparative ratings e.g raw water quality environmental impacts

Usage of individual sources

Reservoir storage levels

Conservation savings

Transmission loadings

Instream flows

The model also allows for direct graphical comparison of many of the output results

between two resource sequences This is an extremely useful feature for understanding

key tradeoffs

All output results can be read to data base which can then be exported to allow the

user to customize other graphical and tabular presentations

CONCLUSION

IRPlanner has proven to be an invaluable tool in developing and analyzing alternative

resource sequences In addition it has deepened the understanding of critical issues
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facing regional water providers As the plan is updated throughout the planning period

the model will be available to help providers understand and respond to changing

conditions
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XI DEVELOPMENT OF RESOURCE STRATEGIES

The fmal analysis conducted in preparation of the Preliminary RWSP was to design and

evaluate set of resource strategies each of which can meet the regions future water

demand Strategies in this context include different combinations of resource options

including conservation transmission water supplies and series of actions needed or

recommended for implementation of the options

As pointed out earlier basic premise of this planning effort is that single best

future resource strategy for the region does not exist Rather there are many

possibilities that reflect the tradeoffs the region must make among the policy objectives

This chapter presents several alternative strategies that were designed to illustrate and

explain key choices available to policymakers The evaluation of these strategies was

conducted by applying evaluation criteria associated with applicable policy objectives

The results and preliminary recommendations were considered during several-month-

long public review of the Preliminary RWSP The results of this review process along

with final recommendations are presented in Chapter XII

WATER SUPPLY RELIABILITY KEY CHOICE FOR THE REGION

One of the fundamental policy objectives presented in Chapter IV of the RWSP is to

address the issue of water supply reliability In many ways supply reliability is basic

to the RWSP as concern about future unreliability is the key reason the regions

providers joined to develop the plan The reliability issue is embodied in the policy

objective to minimize the frequency magnitude and duration of water shortages

Two policy objectives deal specifically with system reliability One objective refers

primarily to weather-driven supply shortages that occur during hot dry periods

separate policy objective addresses system reliability in terms of impacts of catastrophic

events While wildfire flood slide volcano or spill could potentially interrupt

portion of the regional supply these types of events .are much less predictable and

usually much more sudden than shortage caused by peak season imbalances between

supply and demand The actions necessary to minimize the impacts of catastrophic

events may differ from actions the region would take to minimize weather-driven

supply shortages The catastrophic events policy objective is discussed later in this

chapter The current section is devoted to reliability as function of supply/demand

imbalances
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The region must ultimately choose desired levels of future peak event shortage risk

just as it must make choices about other policy objectives Indeed tradeoffs occur

between increased reliability levels and other important objectives such as minimizing

costs and environmental impacts Policymakers must understand the consequences of

different reliability levels to make informed decisions To accomplish this resource

strategies were defined for each of three shortage risk levels referred to in the

remainder of the discussion simply as system reliability

Defining Levels of Reliability

During any period in any geographic area and under specified weather and

streamfiow conditions reliability i.e the systems ability to fully serve the demand

for that period in that area under those conditions is function of the availability of

supplies the levels and both temporal and geographic distribution of demands and the

ability to deliver those supplies to the demands Supply availability and demands

depend in turn on weather streamflows population land uses and the manner in

which the system operates As discussed in Chapter the IRPlanner modeling tool

simulates all these features

Though there are many ways to express the reliability of water supply system the

evaluation criteria laid out in Chapter IV focus on three key reliability indices

Probability of Shortage POS The likelihood that any shortage will occur

Probability of Designated Shortage PODS The likelihood that the magnitude of

shortage will be greater than specified level For example the 10% PODS is the

probability of shortage greater than 10%

Expected Unserved Demand EUD The expected fraction of demand that is not met

For example one index of reliability for the year 2020 might be the probability of

shortage greater than 5% in the west node over the summer season under typical or

randomly selected weather and streamfiow conditions Another might be year 2040

expected unserved peak day demand for the entire region under the most severe

historical weather conditions
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Shortage Types

distinction must be made between two types of shortages The first is volume-driven

and results from an insufficient total supply of water in region over given time

period Volume-driven shortages are generally caused by low streamfiows and/or

inadequate storage volumes combined with sustained high demands In the Portland

region the 1992 event was volume-driven shortage

The second type of shortage results from insufficient deliveiy capacity to meet demands

on particular high-demand days or hours The capacity bottleneck may occur in

various parts of system including intakes treatment plants transmission mains

pumping plants and so on When this occurs there is sufficient water but it cannot

be delivered at the rate it is being demanded

Operationally important differences exist between the two types of shortages

Volume-related shortages can be spread over lengthy period e.g weeks br months

to stretch available supplies through extended usage reductions as occurred in part

of the region in 1992 Capacity-driven shortages cannot be spread and rely on the use

of distribution storage and/or the immediate reduction of customer demands

As described in Chapter VI the Phase base case includes variety of supply

resources that the regions water providers are committed to developing during the next

to 10 years These committed resources total nearly 80 mgd not available in 1992

With those sources the region should have sufficient water volumes to meet even high

demands2 were 1992 flow conditions2 to occur again at any time throughout the

planning period

Given existing and committed resources and the means to transport water to areas of

demand the Portland region in aggregate is projected to have sufficient water supply

volumes to avoid all seasonal volume-related shortages for the entire planning period

i.e through 2050 even under high demand and low stream flow conditions

20Strictly speaking near the end of the planning horizon 1992 conditions would result in small volume constraints under

high demand assumptions Long before that point however additional resources would have been added to address the

regions capacity needs These resources would add more than enough water to the regional system to preclude the

possibility of volumetric shortages

211992 was the worst streaniflow year on record
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Although the region should not have to concern itself with summer-long water

shortages it will however without new resources face shortages of delivery capacity

on high-demand days Since water demand varies with temperature and precipitation

the severity of these peak-event shortages will vary depending on weather conditions

The regions historical weather pattern indicates these peaking events occur

infrequently and are fairly short On the vast majority of summer days demand does

not strain system delivery capacity Therefore average shortages during the summer

season can be expected to be insignificant or of short duration

Figures XI-1 and XI-2 illustrate the reliability of the system with current on-line

resources that is excluding the approximately 80 mgd of committed supply that is not

yet operational Figure XI-1 shows the expected magnitude of regional peak-day

shortages expressed as percent of total demand over the planning period assuming

typical historical weather conditions and high demands Figure XI-2 presents similar

information but for the hottest and driest historical daily conditions rather than for

typical weather

Not surprisingly the graphs show that the expected magnitude of these shortages will

increase as projected demands increase over the planning period The graphs also

show that under typical weather conditions with current resources and facilities

shortages would begin to appear around 2004 and rise to more than 35% by 2050 On

days approaching historically high temperature levels shortages could reach 50% of

peak day demand

Figures XI-3 and XI-4 show identical information but with base case i.e current and

committed resources The graphs also show that even with high demands and no

additional conservation savings or supply beyond the base case shortages in delivery

capacity do not begin until around 2017 From that point expected peak-day regional

shortages would rise to almost 25% by 2050 On days approaching historically-high

temperature levels this could rise to close to 40% As illustrated in Figure XI-5

portions of the region would suffer devastating service reductions

22llistorically hot weather events have almost never lasted more than five days
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Figure X1-2
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Figure X1-3
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Figure X1-4
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Figure X1-5
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The regions water providers assume these projected shortage levels are unacceptable

Resources must therefore be added to improve future reliability while recognizing and

balancing other important policy objectives For example more reliable system may

cost more and result in greater environmental impacts The question that the region

must address is how much should reliability be improved or put another way how

much unreliability is acceptable One way to assess the question is to evaluate the

trade-offs associated with several different hypothetical reliability levels

Since the region must concern itself with peak-day-driven shortages in delivery

capacity the alternative reliability levels should be defmed accordingly Thus the key

distinctions in reliability relate to the magnitude and frequency of shortages during

peaking events Table XI-1 provides several indices that characterize three levels of

reliability which were chosen for incorporation into the different resource strategies

Table XI-1

THREE LEVELS OF SYSTEM RELIABILITY

Highest Nodal

Peak-Day Probability Probability Probability of Probability of

Shortage Under of Any Nodal of 5% Nodal 10% Nodal 15% Nodal Expected

Worst Historical Peak-Day Peak-Day Peak-Day Peak-Day Peak-Day

Weather Shortage Shortage Shortage Shortage Shortage

Levell

Level2 10% 15% 6% 1%

Level3 20% 20% 15% 12% 5% 2%

Level Reliability resource strategy that achieves Level reliability would not

result in shortages for any portion of the region for any time under any historical

weather and streamfiow conditions This is in other words perfectly reliable system

Level Reliability resource strategy that achieves Level reliability would result

in some small and infrequent shortages As shown in Table XI-1 Level system

would allow no more than 10% peak day shortage for any demand node under the
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worst e.g hottest driest historical weather conditions At those points in the

planning period when demand approaches supply capacity

peak-day shortage of some magnitude in at least one node can be expected

to occur under 15% of thehistorical weather conditions

peak-day shortage that exceeds 5% in at least one node can be expected to

occur under 6% of the historical weather conditions and

The expected peak-day shortage under typical weather conditions for the most

severely-affected node would be about 24

aLevel Reliability resource strategy that achieves Level reliability would result

in some additional peak-day shortages As shown in Table XI-1 Level system

would allow no more than 20% peak day shortage for any demand node under the

worst e.g hottest driest historical weather conditions At those points in the

planning period when demand approaches system capacity

peak-day shortage of some magnitude in at least one node can be expected

to occur under 20% of the historical weather conditions

peak-day shortage that exceeds 5% in at least one node can be expected to

occur under 15% of the historical weather conditions

peak-day shortage that exceeds 10% in at least one node can be expected to

occur under 12% of the historical weather conditions

peak-day shortage that exceeds 15% in at least one node can be expected to

occur under 5% of the historical weather conditions and

The expected peak-day shortage under typical weather conditions for the most

severely-affected node would be about 2%

231n other words this is the largest shortage that would occur on the hottest day on record over the 65-year historical

period

24Note that these are the maximum possible values of all of these indices When these values are approached resources

would be added .This implies that in most years of the planning period system reliability would be better than indicated

by these figures
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Under either Level or individual providers would face choices on how to deal with

lower service levels from the regional supply system Some providers could choose to

serve their customers at these levels with the attendant curtailments Others could

choose to take other actions such as developing additional local storage Recall that

the RWSP does not explicitly address the operational issues of these local systems

THE RESOURCE OPTIONS SOME KEY OBSERVATIONS

Before tracing the development of resource strategies designed to achieve each of these

three reliability levels it is useful to highlight the key features of the individual

resources Brief discussions of supply source options are followed by discussion of

conservation programs

Bull RunDain3

The Bull Run source provides the highest raw water quality and degree of source

protection of any of the supply sources There are significant costs and environmental

problems associated with developing Dam and possible difficulties in securing

permits may also make Dam very difficult resource to develop There may be

ways to offset some of the environmental impacts e.g on fish resources through flow

augmentation and other measures New information on mitigation approaches should

be incorporated into further options analysis during plan implementation

The source is located relatively far away from portions of the region that will

experience shortfalls over the planning period The magnitude of the Dam project

makes it an inflexible resource in terms of the regions ability to respond to future

demand uncertainties Additional development of Bull Run will increase the regions

vulnerability to catastrophic events by increasing the regions dependence over time on

this single source

Clackanias River

The Clackamas is proven source with high raw water quality The Clackamas

watershed has not been highly developed to date but is slated for substantial population

and economic growth over the planning period The Clackamas is favorably-located as

significant shortages are anticipated in Clackamas county The potential environmental
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impacts of smaller capacity additions up to about 50 mgd on the Clackamas appear to

be small Larger increments would result in larger impacts to the natural environment

Source development on the Clackamas is limited by the size of the river and existing

water rights Since it is an already-existing source additional development on the

Clackamas will not by itself make large contribution to reducing the regions

vulnerability to catastrophic events

Willamette River

The raw water quality of the Willamette is generally good relative to sources

nationwide but lower than the Bull Run and the Clackamas The Willamette is

difficult watershed to protect because its size multiple jurisdictions and land

ownerships and existing and future upstream development The representative intake

site is located near the areas in Washington County where future shortages are

anticipated Developing water supply to help meet the regions future demand is

expected to have relatively minor impacts on the natural environment

Implementation issues on the Willamett are many and complex but generally it is felt

it would be considerably easier to develop up to 154 mgd of Willamette capacity the

permits currently held by regional providers than to develop higher levels The

Willamette is relatively expensive source to develop and operate due in part to the

distance between the representative intake and treatment plant site and the terminal

reservoir site As new source located in the southern portion of the region the

Willamette would help reduce the regions vulnerability to catastrophic events

Columbia River

The raw water quality of the Columbia is slightly better than the Willamette but is

lower than the Bull Run or the Clackamas The size and land use/ownership diversity

of the watershed makes protection highly problematic although flow rates in the

Columbia result in high dilution potential as well Environmental impacts associated

with Columbia source development could be moderate to significant although not as

large as those potential impacts associated with Bull Run Dam The Columbia is

distant from the south and west parts of the region where it is anticipated that future

needs will occur
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Water availability on the Columbia is not an .issue although obtaining water rights may

be Currently the only municipal water right application on file by regional provider

is 77 cfs 50 mgd by Rockwood PUD Implementation issues on the Columbia are

difficult to predict but fishery concerns will be an important consideration in seeking

approval for any Columbia intake As new source the Columbia would reduce the

regions vulnerability to catastrophic events Its location makes it particularly valuable

as back-up to the Bull Run source

Aquifer Storage and Recovery

The major advantages of aquifer storage and recovery ASR are its low cost and its

ability to augment summer supplies by making use of existing sources during the

winter This conjunctive use approach can delay or reduce the need for new sources

While large knowledge gaps still exist regarding ASR for this region environmental

impacts appear to be relatively minor and water quality is assumed to be good based

on current water quality in the region technical analysis and experiences elsewhere

The west side ASR representative site is close to Washington Countys needs The east

side ASR site is close to the Clackamas County demands and could also utilize existing

Bull Run conduits and the Washington County Supply Line to serve the west side As

new underground source ASR would contribute to reducing vulnerability to

catastrophic events

Table XI-2 which duplicates Table Vll-2 shows the ratings for each source option

against each of the source-specific evaluation criteria

Table XI-3 compares the costs of the source options Some explanation is necessary to

fully understand the figures in this table

Since the river diversions can be developed in stages the costs for those source

options are shown for some typical staging patterns As described in the next

paragraph the costs for particular size river intake/treatment plant will vary as

function of anticipated future stages of development for the same source option

The capital costs include all required source-related facilities Depending on the

source this may consist of dams headworks wells raw water intakes pump
stations treatment plants raw and finished water pipelines and terminal reservoir

capacity For each stage the capital costs of the source-related transmission lines

that would be developed in conjunction with that stage are included For purposes

of cost assessment it is assumed that the transmission and terminal storage
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required for all stages would be developed in conjunction with the first stage

Operating costs are divided into

variable component which depends on the quantity of water produced and

generally includes power chemicals and sludge disposal and

fixed component which depends on the size of the facility and includes the

costs of labor and maintenance and supplies
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Table XI-2

RATINGS OF SOURCE OPTIONS

AGAINST SOURCE-SPECIFIC EVALUATION CRITERIA

Environment Raw Water Quality

Vulnerability

to

Comparative Watershed Catastrophic Ease of

Source Option Natural Human Rating Protection Aesthetics Events Implementation

BullRunDam3 4.9 3.6 1.2 3.5 4.5

Columbia 2.6 2.5 2.1 2.5 3.3 3.5

Wilamette 2.5 2.2 2.5 2.5

Clackamas up to 50 mgd 1.8 2.5

Clackamas more than 50 mgd 2.4 1.8 2.5

ASR 1.5 2.2 NR NR4

Scale ranging from 15 with as the most favorable rating and as the least favorable rating

Not rated

PPP Score does not reflect potential to mitigate environmental impacts e.g fish resources as was factored in for other options



1ncludes where applicable costs of darn headworks intake treatment plant required raw and treated water pipelines and terminal storage Costs expressed in 1994

dollars

26lncludes costs of chemicals and power

Usable storage capacity for Bull Run Dam assumes no filtration

Table XI-3

COSTS OF SOURCE OPTIONS FOR TYPICAL STAGING PATTERNS

Source Option and Stage Maxhnwn Delivery Usable Storage Capacity Capital Costa Variable Operating Annual Fixed Operating

Capacity mg Sinillion Cost2 Cost

mgd S/mg $hngd/yr

Buli Run Dam 270 19000 $509 $5 $19000

Clackamas River $173

Stage 50 $153 $59400

Stage2 33 $30 $25000

Willamette River $220

Stage 50 $315 $82800

Stage 50 $53 $21700

Columbia River

Stage 50 $198 $49900

Stage 25 17 $20000

Aquifer Storage 40 4800 $32 $421 $35900

Recovery
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Conservation

Each resource strategy begins by implementing some conservation programs The savings

associated with the programs ramp up over period of years as program penetration rates

increase Chapter IX describes the regional conservation planning component of the

RWSP which undertook detailed analysis of wide variety of conservation programs

Based on that analysis regional providers must determine the most appropriate set of

programs and detailed implementation plan

The strategies are configured to illustrate the value of different types of conservation to

the region The key distinction is between the efficacy of focusing primarily on outdoor

conservation and implementing wide range of both indoor and outdoor conservation

programs so-called maximum conservation Outdoor conservation would result in

reduction in peak-day demand of about 94 mgd by the year 2050 assuming high

population growth and associated demand Maximum conservation would increase this

figure to 120 mgd

Four of the five resource strategies presented later in the chapter focus on outdoor

conservation programs due to their substantial cost-effectiveness relative to indoor

programs Initial program development would involve enhanced conservation education

More substantial savings are projected to be achieved with the implementation of audits

and incentive programs to reduce outdoor water use along with more aggressive

conservation pricing

Both outdoor and maximum conservation packages include landscape ordinances

for new development Such ordinances provide an inexpensive way to phase in large

amount of peak-season conservation over time However these programs are often

controversial and difficult to implement Some portions of the region may implement

these programs earlier while others may implement them later or not at all The extent

and timing of landscape ordinances throughout the region are issues that

must be carefully addressed by the providers Depending on the outcome of these

deliberations the timing of required supply additions may have to be moved forward.29

28The maximum conservation package as its name suggests includes all conservation programs identified in Chapter

IX It is designed to show the limits of contributions that conservation can make to the region The outdoor

conservation programs include

Conservation education

Residential commercial industrial and large landscape audits

Residential commercial and industrial landscaping and irrigation incentives

Residential commercial and industrial landscape ordinances

Conservation pricing

For example under high demand assumptions without implementing any new conservation programs the need for

new supply increment would be moved forward by about six to seven years
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RESOURCE STRATEGIES

Strategy Development

There are many ways for the region to add resources and facilities to maintain

particular levels of reliability The choice among these different strategies depends on

which policy objectives are considered most important The strategies are thematic

in the sense that each is designed to emphasize specific policy objective or set of

objectives For example one strategy may be designed to emphasize the objectives of

minimizing environmental impacts and efficient use of water Another might focus on

cost minimization and raw water quality The essence of integrated resource planning

lies in making tradeoffs among conflicting policy objectives The strategies developed

in this chapter are intended to represent key tradeoffs that face regional policymakers

Choices must be based on these tradeoffs

The following is discussion of five approaches to meeting the regions needs that

were developed in preparation of the Preliminary RWSP Each of these five strategies

emphasizes different policy objectives or combinations of objectives Table XI-4

provides guide to the key policy objectives emphasized in each strategy The

resource strategies are intended to span the range of approaches the region can take if

specified objectives are emphasized From evaluation and public review of these

strategies hybrid strategies have emerged to reflect the regions priority see Chapter

xw

Table XI-4

KEY POLICY OBJECTIVES
ADDRESSED BY RESOURCE STRATEGIES

Natural Water Use Raw Water Catastrophic

Strategy Environment Efficiency Quality Costs Events

/0
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Following is description of the general approach used to develop all five strategies

including the principles that guided the additions of resources and transmission

facilities

Each of the five strategies begins with specified combination of conservation

programs Because of the importance assigned throughout the region to conservation by

stakeholders policymakers and the public at large conservation is always assumed to

be starting point regardless of demand or the chosen reliability level Then for each

level of demand high medium and low the timing of supply and transmission

additions was determined by the specified level of reliability System additions were

made in the year that but for that addition reliability would have fallen below the

chosen level For example for Level reliability supply and/or transmission was

added in the first year that any shortage was observed with base case resources and

facilities

Each strategy attempts to defer the need for new supplies by first adding transmission

capacity between and/or within nodes to ameliorate shortages before they exceed what

is allowed by the assumed reliability level New supplies are added only when

necessary and are accompanied by the minimum necessary inter-nodal transmission

capacity to move the new supply to the appropriate demand nodes The order and

magnitude of supply additions are determined by the policy objectives that the strategy

is seeking to emphasize and the amount of delivery capacity available from each

source

In some cases the timing of the source-related inter-nodal and intra-nodal transmission

enhancements is accelerated to reflect the need to serve local demands prior to the

addition of the new supply source Such accelerated transmission additions between the

nodes are arbitrarily assumed to occur in 2010 Local transmission in certain portions

of the region may be needed sooner

Inter-nodal transmission may also be added for catastrophic event protection In

strategies for which protection against catastrophic events is an important objective i.e

Strategies and transmission is added solely for the purpose of providing redundant

service to portion of the region in the event that one or more supply sources are

disrupted The timing of such additions of transmission is independent of any supply

addition In order to get the benefits of such redundancy early in the planning period

all such additions are assumed to be on-line in the year 2010
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Addressing Uncertainties

For resource plan to be useful to the regions policymakers and water agency

managers it must be dynamic and must account explicitly for the regions future

uncertainties The plan must provide guidance regarding future resource development

as those uncertainties are resolved

As mentioned above resource strategy includes combinations of conservation

supply and transmission options and defines actions that should be taken recognizing

various sets of uncertainties It provides road map of recommended actions given

wide range of future conditions and series of points at which the region can

respond to new information about then-current conditions

Figure XI-6 generic illustration of resource strategy shows many of the.key issues

-that will influence the regions decisions and actions over time This figure reflects the

fact that we have limited knowledge about many important factors associated with each

source option These include but are not limited to costs construction lead times

ability to obtain permits legal and regulatory constraints institutional structures and

public acceptability In the extreme any one or more of these issues could impede or

prevent the region from developing particular sOurce option facility or program At

the very least differing outcomes will affect various source options relative

attractiveness

Conservation also has associated major cost and impact uncertainties Potential savings

along with the sustainability of behavior changes are hard to predict

One of the most critical areas of uncertainty is the base demand forecast itself In many

ways the demand forecast underlies the entire planning effort Yet th forecast

depends on number of difficult to determine components such as regional population

and employment growth the spatial distribution of that growth the impacts of naturally

occurring conservation and rising water and sewer prices the responsiveness of

demand to variations in temperature and precipitation and the relationship between

average and peak day demands

Resource strategies must balance the coverage of all possible future uncertainties with

policymakers and managers need for useable tool The RWSP strategy design and

analysis account for future uncertainties Each strategy includes series of future

water demand assessments Throughout the planning period the region will have to

repeatedly assess these demands and adjust its resource plan accordingly The region

will also have to proceed in light of other key uncertainties as well
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Figure XI-6

Generic Resource Strategy

Time

Near-Term Resource Additional Resource Additional Resource

Studies Development Studies Development Studies Development

TransmIssion Additions Transmission Additions Transmission Additions

Conservation Programs Conservation Programs Conservation Programs

Financial Arrangements Financial Arrangements Financial Arrangements

Regional growth patterns Regional growth patterns Regional growth patterns

Conservation savings Conservation savings Conservation savings

Source availability Source availability Source availability

Public acceptability Public acceptability Public acceptability

Ability to use non-potable Ability to use non-potable Ability to use non-potable

sources sources sources

Resource costs Resource costs Resource costs

Regulatory constraints Regulatory constraints Regulatory constraints

Peak event reliability choices Peak event reliability choices Peak event reliability choices

Public health information Public health information Public health information
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Characterization of Uncertainties Demand Flexibility and Reliability Choices

Two types of strategy diagrams have been designed to depict each of the five resource

strategies Each diagram shows estimated construction and on-line dates for

appropriate resçurces These are dates at which resource additions would be necessary

to maintain selected level of reliability assuming high medium or low

demands

The simplified strategy diagrams show when various resource additions would need

to be brought on-line given only single initial demand assessment at the beginning of

the planning horizon These diagrams show the three resource development paths

associated with high medium or low demand scenario.30 However as discussed

above demand along with host of other uncertainties will be repeatedly reassessed

throughout the planning period so that the region will have the opportunity to adjust to

the inevitable changes in growth and demand patterns that will occur

The detailed resource strategy diagrams or decision-trees reflect the need for on

going assessment of uncertainties and also help to evaluate the flexibility of each

strategy in dealing with future uncertainty The related policy objective reads

Maximize the ability to anticipate and respond to unforeseen future events or

changes in forecasted trends

The detailed diagrams provide visual way to evaluate the extent that this flexibility

objective is achieved resource strategy with more paths through it will be more

flexible Intuitively one would expect strategies that rely on smaller and more

diversified resource additions to be more flexible than those relying on larger

increments Such strategy provides more options to tailor resource development to

changes in the regions needs and other circumstances that may be difficult to predict

or control The strategy diagrams bear this out For example Strategy which relies

oii single large resource addition Bull Run Dam has many fewer possible paths

than say Strategy which relies on up to four smaller additions

The detailed diagrams show the decision points and alternative resource development

paths given ongoing reassessments of demand and other uncertainties They depict the

multiple future resource paths the region could take depending on whether future

demands are high medium or low Demand is shown to be reassessed at intervals

30The simplified diagrams also show trathmission additions Due to space limitations transmission additions are not

included in the detailed diagrams
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corresponding to the earliest points at which changes in assumed demands could affect

resource development paths

It should be noted however that demand reassessments should be routinely done more

often than indicated in these diagramsprobably at least as often as every five years

As discussed in Chapter many uncertainties are associated with the Metro growth

forecasts and with the conversion of those forecasts into annual seasonal and peak-day

water demand forecasts The possibility of future demands exceeding our high
forecast cannot be discounted Frequent demand reassessments will ensure the region is

not caught by surprise should such demand growth occur

For three of the strategies both the simplified and detailed diagrams illustrate the

resource additions that would be required to maintain Level reliability However the

choice of different reliability levels will also affect the timing of these additions This

impact is illustrated graphically for two of the resource strategies and Those

diagrams show that if the region ultimately chooses lower level of reliability

resource additions would be deferred and particular additions might not be required at

all during the planning period regardless of the regional demand

As mentioned earlier besides reliability choices many future uncertainties exist in

addition to demands For example each of the source options could encounter

permitting or other difficulties that result in an inability to develop the option In such

instances alternative sources would have to be substituted as the plan is updated Such

updates must reflect the best available information on source implementation prospects

The five strategies are now presented below The strategies are assigned numbers one

through five In the preliminary plan these strategies were numbered 1.1 through

1.5 The policy objectives associated with each of the strategies have also been

refined as described in Chapters IV and XII

Strategy

The following policy objectives are emphasized in this strategy which is illustrated in

Figures XI-7 and XI-8

Environmental Impact

Minimize the impact of water resource development on the natural environment
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Efficient Use of Water

Maximize the efficient use of water resources taking into account current and

emerging conservation opportunities availability of supplies practicality and

relative cost-effectiveness of the options

Make best use of available supplies before developing new ones

As the regional objectives of environmental protection and resource efficiency are

emphasized conservation and the Willamette are the two resources relied upon

Conservation contributes to both objectives as resource that can delay and reduce the

development of new supplies and associated environmental impacts Among supply

sources the development of the Willamette is expected to have the least environmental

impact

Under this approach the region would implement all the conservation programs

described in Chapter IX and then as needed would develop sufficient capacity on the

Willamette in stages to achieve the chosen level of reliability As shown in Figure

XI-7 the region would also develop the necessary transmission capacity to move the

water where it is needed
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Figure XI-7

Resource Strategy Simplified Version
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Maximum

Conservation

Figure XI8

Resource Strategy Detailed Version
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Strategy

This strategy which is illustrated in Figures XI-9 and XI-1O stresses the objectives of

maximizing raw water quality-and water use efficiency as follows

Raw Water Quality

Maximize the ability to protect water quality in the future including the ability

to use watershed-protection based approaches

Utilize sources with highest raw water quality

Efficient use of water

Maximize the efficient use of water resources taking into account current and

emerging conservation opportunities availability of supplies practicality and

relative cost-effectiveness of the options

Make best use of available supplies before developing new ones

To meet these regional priorities the region must turn to conservation and the Bull

Run The efficiency objective is addressed through some implementation of

conservation programs namely those targeted to outdoor use As indicated close to

80% of the potential peak demand reductions resulting from conservation programs are

associated with the outdoor programs The cost to achieve the last 20% of peak-day

savings is extremely high Due to the capacity-constrained nature of the regional

system outdoor conservation programs are much more cost-effective to the region than

are indoor programs

The Bull Runs raw water quality is superior to other sources in the region The

protected nature of its watershed is also an important advantage in maintaining that

high quality in the future Thus the preferred source option for this strategy is Bull

Run Dam Additional transmission capacity is required to move Bull Run water to

demands in the west and south nodes
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..
Figure XI9

Resource Strategy Simplified Version

Showing Impacts of Different Reliability Levels
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Figure Xl1O

Resource Strategy Detailed Version

Showing Impacts of Different Reliability Levels
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Strategy

As in Strategy this strategy stresses efficiency and raw water quality However it

attempts to soften the adverse cost and environmental impact associated with Strategy

Strategy is illustrated in Figures XI-1 and XI-12 The key policy objectives

emphasized include

Economic Costs

Minimize the economic impact of capital and operating costs of new water

resources on customers

Efficient Use of Water

Maximize the efficient use of water resources taking into account current and

emerging conservation opportunities availability of supplies practicality and

relative cost-effectiveness of the options

Make best use of available supplies before developing new ones

Raw Water Quality

Maximize the ability to protect water quality in the future including the ability

to use watershed-protection based approaches

Utilize sources with highest raw water quality

Like Strategy Strategy includes key outdoor conservation programs However

rather than developing Bull Run Dam this strategy relies on maximum development

of the Clackamas source as well as development of the Columbia source The

Clackamas has very high raw water quality although not as high as the Bull Run The

upstream watershed is also more easily managed than the Willamette and Columbia

options Clackamas increment is also less costly than the Bull Run option As

discussed in Chapter VII the Columbias raw water quality is judged to be somewhat

better than that of the Willamette
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Strategy

This strategy shown in Figures XI-13 and XI-14 emphasizes the desire to minimize

the regions vulnerability to catastrophic events and the importance of water use

efficiency The specific objectives underscored are
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Figure 11

Resource Strategy Simplified Version
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Figure XI12

Resource Strategy Detailed Version

CoIumba 55 mgd

Cotumbta 50 mgd Col 55
Ctackamas33mgd MI

MLL Key
Clackamas

50 md High Demand

Cotumbia- 105 mgd
Ctackamas 33 mgd Medium Demand

Cot 55 mgd
Ctackamas33rng

t1f Low Demand

M.1
Construction Period

Cotumbia -50 mgd TI

mgd
On-Line Date

Ctackamas 83 mgd iE

Outdoor CtackamasSomgd
ssesieees
Conservation

Claclcamas 50 mgd
Number of possible

paths 25

Ctackamas 83 mgd

AssuiiJng Level Reliability

.1

1995 2020 2025 2030 2035 2040 2045 2050

96.92O293.XI.t



..
Figure XI13

Resource Strategy Simplified Version
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Figure XI14

Resource Strategy Detailed Version
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Impacts of Catastrophic Events

Minimize the magnitude frequency and duration of service interruptions due to

natural or human-caused catastrophes such as earthquakes landslides

volcanic eruptions floods spills fires sabotage etc

Efficient Use of Water

Maximize the efficient use of water resources taking into account current and

emerging conservation opportunities availability of supplies practicality and

relative cost-effectiveness of the options

Make best use of available supplies before developing new ones

Strategy includes outdoor conservation programs In addition vulnerability to

catastrophic events is reduced by developing three new sources ASR the Willamette

and the Columbia As new development occurs on the Clackamas River transmission

will be required from both east and west so Clackamas demand can be fully served by

Bull Run Columbia and Willamette supplies

Strategy

This strategy which is illustrated in Figures XI-15 and XI-16 seeks to balance the

policy objectives relating to environmental protection efficiency reducing catastrophic

event vulnerability and cost minimization Thus the strategy seeks to achieve the

following objectives

Environmental Impact

Minimize the impact of water resource development on the natural environment

Efficient Use of Water

Maximize the efficient use of water resources taking into account current and

emerging conservation opportunities availability of supplies practicality and

relative cost-effectiveness of the options

Make best use of available supplies before developing new ones

223



Impacts of Catastrophic Events

Minimize the magnitude frequency and duration of service interruptions due to

natural or human-caused catastrophes such as earthquakes landslides

volcanic eruptions floods spills fires sabotage etc

Economic Costs

Minimize the economic impact of capital and operating costs of new water

resources on customers

The key difference between this strategy and Strategy lies in the substitution of the

Clackamas source for the Columbia This reduces the source diversity somewhat as

only two new sources would be developed rather than three Environmental impacts

would be reduced as the level of supply development proposed for all the sources in

this strategy are expected to have relatively minor impacts on the natural environment

Although less transmission development than in Strategy would be required to meet

the expected needs of the Clackamas basin south-east transmission link would be

added primarily to reduce vulnerability to catastrophic events This link would provide

back-up in the event of loss of either the Bull Run or the Clackamas source
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Figure XI15

Resource Strategy Simplified Version

Showing Impacts of Different Reliability Levels
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Figure Xl-

Resource Strategy Simplified Version

Showing Impacts of Different Reliability Levels
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Evaluation of Resource Strategies

The preceding discussion has laid out five potential resource strategies Table XI-5 is

matrix of ratings against the key evaluation criteria as defined in Chapter IV for each

strategy assuming Level reliability The evaluation ratings would of course vary

depending on the levels of reliability pursued by the region Table XI-6 illustrates

this potential variability for two of the strategies Choosing different levels of

reliability can influence cost as well as changing sizing or deferring the timing of new

resource additions The level and timing of environmental impacts can also be affected

by chosen levels of reliability

The scores in these tables are based on computed probabilities that particular resource

development path will be pursued These computations are in turn based on assumed

probabilities that different demand outcomes will occur as shown in

Table XI-7
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Table XI-5

EXPECTED VALUES OF KEY EVALUATION CRITERIA FOR RESOURCE STRATEGIES

Assumes Level Reliability

Costs Water Quality

Present Value Present

Societal Value Utility Natural Raw Water Watershed

Strategy $million $milllon Enviromnent Quality Protections Flexibffity

Strategy 864.3 797.8 1.0 2.0 1.8

Natural Environment/Efficiency

Strategy 580.6 619.9 4.1 1.2 1.2

Raw Water Quality/Efficiency

Strategy 494.0 501.4 2.2 1.7 1.7

Costs/Water Quality/Efficiency

Strategy 534.4 546.9 2.2 2.1 1.7

Catastrophic Events/Efficiency

Strategy 539.9 539.9 1.8 2.1 1.5

Costs/Natural Environment

Efficiency/Catastrophic Events

Comparative scale ranging from 15 with as the most favorable rating and as the least favorable rating



Table XI-6

EXPECTED VALUES OF KEY EVALUATION CRITERIA FOR RESOURCE STRATEGIES

Assuming Levels and Reliability

Costs Water Quality

Present Value Present Value

Societal Utility Natural Raw Water Watershed

Strategy $million $milllon Environment Qiality Protection Flexibffity

Level Reiabifity

Strategy 517.2 537.2 3.7 1.1 1.3

Raw Water Quality/Efficiency

Strategy 494.1 487.8 1.8 2.0 1.5

Costs/Natural Environment/

Efficiency/Catastrophic Events

Level Reliability

Strategy 481.9 490.9 3.7 1.1 1.3

Raw Water Quality/Efficiency

Strategy 476.2 462.9 1.7 2.2 1.4

Costs/Natural Environment/

Efficiency/Catastrophic Events

Probabiity-weigited averages across all possible resource development paths

Scale ranging from 15 with as the most favorable rating and as the least favorable rating



Table XI-7

ASSUMED PROBABILITIES OF DEMAND OUTCOMES

Probabilities of Demand Outcomes in Next Forecast Are

Assumed To Be

If Previous Demand

Forecast Was High Medium Low

High 70% 30%

Medium 25% 50% 25%

Low 30% 70%

The key evaluation results for each strategy are discussed in additional detail below

Strategy

This strategy was designed to maximize water use efficiency through conservation and

minimize impacts to the natural environment It does this but at high cost The

present value of the societal costs are far higher than the other strategies This is due

largely to the relatively high costs of particular jrimarily indoor conservation

programs included in this strategy Societal costs include costs to the utility that are

reflected in rates They also include significant out-of-pocket costs to customers for

more efficient fixtures appliances and equipment Table XI-8 illustrates the high cost

of maximum conservation relative to the cost of focussing on outdoor conservation

programs as assumed for the remainder of the strategies

An alternative way to compare the economic impacts of different strategies is to focus

on the amount by which customers water bills would be higher than they otherwise

would have been in the absence of any resource or facility development beyond the

base case Figure XI-17 shows the average monthly bill increase resulting from

Strategy for typical residential customer using 8000 gallons per month These

monthly bill increases climb to more than $17 by the end of the planning period

31The estimated bill increases in Figures XI-17-21 assume high demands and Level reliability Theyare

expressed in nominal inflated dollars and assume that annual revenue requirements are spread equally across

all usage throughout the region They also assume that all costs for each resource addition including financing

costs and other expenses are passed through to ratepayers in the year that they are incurred
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Table XI-8

Expected Annualized Costs for Resource Strategies32

millions

Strategy Capital Costs of Operating Costs of Conservation Total

Supply Source Supply Source Costs

Options Options Capital

Transmission Transmission Administration

$9.6 $11.5 $14.9 $36.0

$14.8 $11.6 $11.6 $38.0

$9.3 $11.2 $11.6 $32.1

$10.4 $11.1 $11.6 $33.1

$9.3 $12.1 $11.6 $33.0

32Costs are expressed in constant 1994 dollars and are annualized over the entire planning periodie through the year 2050 High
demands and Level reliability are assumed

33Conservation costs for all strategies include education
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Figure XI17

Estimated Average Monthly Residential Bill Increases Due to Strategy
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Strategy

This strategy addresses goals of water use efficiency and raw water quality It focuses

on outdoor conservation which would accomplish significant water savings more cost

effectively than the indoor programs included in Strategy It relies on Bull Run Dam

as the single source of new supply in the region The raw water quality is excellent

but costs are high in tenns of dollars and potential environmental impacts The region

would also be relatively more vulnerable to catastrophic event with increased

proportional reliance on the Bull Run supply and out-of-basin importation In addition

relatively elaborate and complicated institutional structure and transmission system

would be needed

Figure XI-18 shows the typical residential monthly bill impacts These impacts jump to

$15 when Dam becomes operational and slowly decline from that level due to

reduced operating costs and increasing regional demands over which debt service costs

for Dam are spread over the remainder of the planning period

Strategy

This is the lowest-cost strategy it also has good raw water quality Like Strategy it

improves water use efficiency in cost-effective manner through implementation of

outdoor conservation programs Its environmental impacts are moderate It adds

single new source of supply the Columbia leaving the region somewhat vulnerable to

catastrophic events Figure XI-19 indicates that the monthly bill impacts for typical

residential customer climb to almost $14 by the end of the planning period

Strategy

This strategy focuses on reducing the vulnerability to catastrophic events and

improving water use efficiency It adds three new sources of supply This places the

region in much better position to withstand the catastrophic loss of any single source

This approach also provides water use efficiency benefits from outdoor conservation

and exhibits fairly low costs and moderate environmental impacts As shown in Figure

XI-20 the maximum monthly bill impact for typical residential customer reaches $14

by the end of the planning period

233



Figure XH8
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Notes

Based on 8000 gallon monthly consumption
Impacts expressed in nominal inflated dollars

Figure XI19

Estimated Average Monthly Residential Bill Increase Due to Strategy
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Figure XI20

Estimated Average Monthly Residential Bill Increase Due to Strategy
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Strategy

Strategy rates well on environmental impacts water use efficiency raw water

quality watershed protection -and vulnerability to catastrophic events Its costs are

moderate but comparable to Strategies and

Figure XI-21 indicates that residential bill impacts are also comparable to strategies

and The maximum monthly bill increase which occurs at the end of the planning

period is about $12 Figures XI-22 and XI-23 show how rate impacts would vary if

Levels and reliability were pursued respectively

Each of these strategies is also rated for ease of implementation This rating shown

below in Table XI-9 is composite of judgments regarding the anticipated regulatory

and legal barriers to developing each component source option Generally speaking the

higher the numerical rating the higher the likelihood that such obstacles would prevent

the strategy from being developed as set forth and that substitutions would have to be

made for one or more source options similareffect can result from varying degrees

of future public acceptance of particular source options As implementation issues

become more apparent in the future regional providers must determine which

modifications if any must be made

TABLE XI-9

EASE OF IMPLEMENTATION RATINGS

for Simplified Strategies Level Reliability

Strategy

Ease of 2.5 4.5 3.1 3.8 3.3

Implementation

Score

Scores range from to higher score indicates lower ease of

implementation
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Figure X12

Estimated Average Monthly Residential Bill Increase Due to Strategy
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Implications

These results indicate that even if the region were to pursue the highest possible level

of reliability and demands turn out to be highmajor resource additions would not be

required until well into the 2020s This conclusion is critically dependent on the region

developing committed sources in timely manner and local transmission

interconnections As long as that occurs the region has considerable time before new

resources must be developed

This does not mean the region can afford to defer decision on which resource strategy

will be pursued As discussed in Chapter XII the region faces many challenges in the

short-tenn that will require action to ensure the needs of individual providers will be

met Policymakers adoption of policy objectives and long-term resource strategy will

set the context within which these shorter-term decisions must be made It will also

guide discussions on variety of issues between regional providers and state and local

agencies It will provide important direction to water providers guiding near-term

actions such as regional conservation program implementation and additions to the

regions transmission system both local and regional incremenis

The latter point deserves some additional discussion As pointed out in Chapter Vifi it

is critical to upgrade the existing transmission system infrastructure in order to meet

the near-term needs of individual providers While such upgrades are necessary

regardless of source options ultimately developed the sizing and configuration of those

upgrades will correspond with existing or future sources Thus in order to meet

near-term local needs in manner that will be consistent with the sources ultimately

developed long-term resource strategy is essential

CONCLUSIONS AND RECOMMENDATIONS

For more than five years the water provider participants in the Portland metropolitan

region have been meeting to address how to meet the regions future water supply

needs The RWSP project started in May of 1993 Since then thousands of hours have

been spent on the project Several thousand pages of reports have been generated to

summarize the work completed to date

The water providers have been and remain committed to examining the range of

Without conservation and committed sources the region will require new resources beginning around

the year 2004 assuming high demands
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The water providers have been and remain committed to examining the range of

potential options for meeting future needs and to evaluating them in fair and open

process The integration of information generated with the concerns and values

expressed by regional stakeholders along with the desire to retain regional

perspective has provided some very interesting and useful insights into the possible

ways to meet water supply needs

Some of the things learned in the planning process include

significant amount of water is available to the region

Supply facilities will be added to the existing supply base in the near-term

These committed resources include expansion of Barney Reservoir and the

treatment facilities on the Tualatin River additional intake and treatment

capacity on the Clackamas River and the return of Portlands Columbia South

Shore Wellfield to full capacity

Given existing and èommitted resources the region will not need major new

supply increments until cloe to the year 2020 unless water demands increase

faster than even high projections or unless committed resource additions do not

materialize In this case the schedule for bringing new resources on line would

need to be accelerated While the region must develop the committed

resources it has some lead time to revisit projected longer-term demand

forecasts and study in more detail or pilot test future resource options

Conservation program opportunities and water reuse offer significant water

savings to the region Implementation of these measures will delay and reduce

the need to bring new or expanded supplies on-line

The region is fortunate to have so many viable supply options

Regional growth patterns are very difficult to predict The region needs to

design flexible plan that allows for reassessment of growth trends and the

corresponding effects on water demand and supply conditions Maintaining and

updating the Regional Water Supply Plan is the best way to stay on top of

changing circumstances

People care about their water supply It is an important public service that

touches their lives every day Getting people involved is genuine challenge

because the answers to water supply questions are often very complex and easy
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answers are elusive People care great deal about the environment costs

water quality system reliability and efficient water uses Tradeoffs occur

between these values when considering different ways to meet our future needs

As result of the planning effort and analysis of alternative resource strategies

presented in this chapter the regions water providers felt it appropriate to share with

citizens and decision makers sense of how well the alternative resource strategies

meet regional priorities and values embodied in the policy objectives identified for this

project

It must be re-emphasized that no one right answer exists that perfectly meets all of

the publics values This is why several strategies were designed evaluated and

presented for public review in the form of the Preliminary Regional Water Supply

Plan Citizens were asked to consider near-term and long-term resource decisions as

well as institutional strategies Reaching regional consensus depends on extensive

discussions of the alternatives public review and comment and hearings on both the

preliminary and final plans

The Role of System Reliability

As discussed earlier in this chapter maintaining appropriate levels of system

reliability or supply shortage management is key to the success of the RWSP The

modeling results indicate that the region can maintain the highest level of supply

reliability for the next 25-30 years without any major resource additions beyond those

to which regional providers have already committed However while near-term

system reliability is not key decision variable many of the near-term actions the

region must pursue will be affected by resource choices to be made over the long-term

In addition near-term actions other than development of the committed resources are

necessary particularly in the areas of transmission and conservation in order to achieve

reliability objectives

It is important for regional dialogue to begin regarding appropriate future levels of

water supply reliability Yet that decision does not have to be made before going

forward with required near-term actions outlined in Chapter XII The Regional Water

Supply Plan will also be revisited and revised on periodic basis These plan updates

will provide new and useful information that will at the appropriate time assist the

regions decision makers in determining the level of future reliability to pursue in the

long-term
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Evaluating and Deciding Among Long-Term Water Supply Strategies

Based on the evaluation of Strategies through the regions providers suggested

ranking based upon how well each strategy was believed to meet the entire range of

policy objectives Table XI-1O shows the ranking of the five strategies as recommended

by the regional providers in the Preliminary RWSP The providers recommended

Strategy for consideration during preliminary RWSP review because it seemed to best

meet the broadest array of policy objectives identified through the planning process

The advantages of Strategy include

Costs are relatively low The strategy brings sources on-line that are close to

areas where demands will occur in increments sized to meet needs they

occur

Environmental impacts are relatively low The Clackamas and Willamette both

have relatively low impacts on the natural environment ASR uses higher winter

flows from sources reducing the need to divert summer flows Other impacts

from development of these sources are relatively low as evaluated in project

analyses
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Table X1-1O

RANKING OF RESOURCE STRATEGIES

Water

Provider Strategy Natural Water Use Raw Water Catastrophic

Ranking Number Resource Additions Environment Efficiency Quality Costs Events

Outdoor Conservation ASR
Clackamas Willamette

Outdoor Conservation
If If

Clackamas Columbia

Outdoor- Conservation ASR
If

Willamette Columbia

Outdoor Conservation
If

BullRunDam3

Maximum Conservation
If

Willamette

Emphasized Policy Objectives



Efficient use of water is emphasized Targeting outdoor conservation programs

is the most cost-effective way to reduce demand during the peak summer

season when demands are highest and supplies most constrained

Source diversity and additional transmission provide system robustness and

reliability Adding two new sources and additional transmission to the current

mix of existing water sources and facilities reduces the regions vulnerability to

catastrophic events

Phasing provides the flexibility to deal with future uncertainty Addressing

needs in small increments over time allows the region to reassess demand

explore alternatives such as reuse and direct source use for non-potable water

needs and adjusf course if one or more of the new or expanded sources cannot

be implemented for any reason

The overafl raw water quality rating for Strategy is comparable to Strategies and

It is not as good as Strategies or The RWSPs raw water quality analysis has

revealed that the quality of all the surface supply options is high when compared to

most other municipal sources nationwide The conservative treatment approaches

recommended for the river sources provide multiple-barrier protection against current

and future contaminants and would yield good-tasting water Moreover the Willamette

and ASR would both be used primarily as peaking sources For the vast majority of

any year the region will continue to be served by the Bull Run the TrasklTualatin the

Clackamas and existing local supplies primarily groundwater In addition likely

injection source for ASR would be the Bull Run due to winter surplus and low

operating costs

Resource strategies through are also fully capable of meeting the regions water

supply needs They address some of the same policy objectives and in many cases do

better job at meeting particular objectives than Strategy Nevertheless none of the

other alternatives seemed to meet so many objectives important to both citizens and

water professionals responsible for providing effective water service to the region

The other strategies emphasize certain policy objectives over others Strategy

maximizes water use efficiency and minimizes environmental impacts but does not

perform as well in areas such as cost or quality of source water Strategy maximizes

raw water quality but has high cost and high environmental impacts and is inflexible

in the face of future uncertainties Strategy involves less cost than and reduces

environmental impacts and utilizes new source with slightly better raw water quality
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Strategy emphasizes reducing the regions vulnerability to catastrophic events by

bringing three new sources of water on-line However this approach results in higher

adverse impacts to the natural environment and relies on two sources with lower raw

water quality than existing sources

The recommendations presented in the preliminary plan as outlined in this chapter

reflected feedback on policy tradeoffs and priorities gained throughout the project using

range of public involvement tools discussed in Chapter ifi The providers recognized

however that the regional discussion of the preliminary plan would likely reveal that

citizens value strategies that emphasize particular objectives over others Thus these

alternatives were presented for regional consideration

In summary the preliminary plan along with the supporting technical reports

presented sufficient infonnation for the public and decision makers to evaluate the

sources under consideration for the regions long-term strategy Chapter XII contains

highlights of the preliminary RWSP review process and revised final recommendations

for the near-term long-term and institutional strategies

The regions water providers have been and continue to be committed to an open and

fair discussion about the merits of material presented in this plan The publics

response concerning the resource strategies presented and how these meet their needs is

important The providers now recommend strategy in Chapter XII that they feel best

reflects an appropriate set of tradeoffs among the broad array of policy objectives as

refined through region-wide dialogue This strategy is presented in the following

chapter
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XII RECOMMENDED FINAL PLAN CONCEPT
AND IMPLEMENTATION ACTIONS

INTRODUCTION

The previous chapter presented record of how different resource strategies which

include conservation and source options were analyzed in preparation of the Regional

Water Supply Plan Preliminaiy Report August 1995 These resource strategies were

designed to meet different sets of policy objectives The evaluation of the strategies

illustrated the respective tradeoffs associated with meeting different types of priorities

The preliminary plan contained recommended actions to bring near-term committed

resources on-line initiate conservation programs and source development to meet future

water demands maintain the viability of source options over the long-term and establish

institutional mechanisms for implementing the plan

After review period of twelve months in total the project participants have revised the

preliminary Regional Water Supply Plan and crafted the final report Chapter XII

highlights the preliminary plan public review process and presents the revised policy

objectives and plan strategy Also presented are specific actions to implement the plan

including proposal to form regional water provider consortium to ensure that the plan

is implemented effectively over time

HIGHLIGHTS OF THE PRELIMINARY PLAN REVIEW PROCESS

In September 1995 the project participants released the preliminary draft of the Regional

Water Supply Plan report The participants circulated the draft plan and supporting

information region-wide seeking review and comments from citizens and stakeholders

The participants also offered multiple opportunities for interested parties to provide

feedback on the plan

The participants sponsored preparation of video on the planning effort The video was

made available to citizens and interest groups Project staff gave on request numerous

presentations to citizens civic and interest groups agency staff and decision makers

The participants mailed and distributed more than 5000 newsletters to interested parties

region-wide The newsletter described the plan offered additional information on

request announced several upcoming public workshops and solicited written feedback

on the plan via clip-and-mail section Nearly 100 written responses were received

The project participants held three public workshops on the preliminary Regional Water

Supply Plan in late September One workshop took place in each of the regions three

counties The workshops were advertised in regional and local newspapers and the

project newsletter About 49 people attended the workshops Many of them provided

comments on the plan The comments were recorded by staff and project consultants

and distributed to participant decision makers for review prior to official public hearings

on the plan

Comments on the preliminary plan which were submitted during the public workshops

and through the newsletter clip-and-mail are summarized in Appendix of this report
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Citizens and stakeholders expressed support of the planning effort generally but also

expressed number of questions and concerns Key issues raised included

Water quality Raw water quality was emphasized by many while some others were

concerned primarilywith water quality at the tap Substantial concerns were raised

regarding the quality and suitability of the Willamette and Columbia Rivers for future

drinking water sources Some citizens primarilyPortland residents stated strong

preferences for Bull Run water Others were open to multiple options Stakeholders

continued to raise questions regarding the technical feasibility and potential water

quality problems associated with aquifer storage and recovery ASR Some

suggested that providers give additional consideration to the Little Sandy River as

potential good quality source of water

Conservation Citizens and stakeholders expressed strong support for aggressive

conservation approaches particularly outdoor and industrial conservation and

conservation pricing Some noted that uniform conservation standards may not work

region-wide but emphasized the need for regional participation and equitable levels

of effort among participating jurisdictions

Non-potable/alternative sources Providers were asked to pay more attention to dual

systems as potential options for meeting future water demand number of citizens

supported reserving high raw quality water for drinking purposes and using lower raw

quality water only for non-potable purposes

Regional growth issues Some citizens expressed concern that expected population

growth in the region would outstrip and degrade finite water resources There was

also fairly broad opposition to any plan that would require existing residents to bear

economic or water quality related costs in order to meet the water demand of future

population growth in the region

Citizens were interested in the costs of different resource options and how

costs could be reduced As mentioned above there was strong interest in ensuring

that any costs would be allocated equitably

Environmental Protection number of citizens expressed concern about the impact

of growth on finite water supply water quality aquatic ecosystems recreation etc

There was strong support for water resource and quality protection through watershed

management There is concern about the potential impacts of third dam and

reservoir in the Bull Run Watershed and how withdrawing more Clackamas River

water will affect fisheries

Public Education and Public Involvement There seemed to be general support for

public education as water and demand management tool The providers were urged

to make conservation education high priority and use education as preventive

medicine to change peoples water use behavior There were several suggestions to

put more effort into working on conservation education through schools and the

media

Before initiating official public hearings on the preliminary plan each participating

agency was given the same four questions to answer The four questions were distributed

to ensure .that agency decision makers expressed their most strongly held policy values

and their priorities specific to the plan The questions are as follows
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The Preliminary Regional Water Supply Plan has identified policy values Which of

these key policy values are most important to you in meeting future water needs Are

there other policy values that are equally or more important to you If so what are they

Do you agree with the recommended strategies contained in the Preliminary Regional

Water Supply Plan What strategies do you specifically not support and why

What changes would you recommend for consideration in the final Regional Water

Supply Plan

Do you support the concept of forming consortium of water providers through the

adoption of an intergovernmental agreement when the final Regional Water Supply Plan

is adopted What types of functions do you think the regions water providers should

carry out in cooperative approach

Each of the participating agencies held one or more public hearings before answering the

four questions All in all more than 20 workshops and hearings were held between

September 1995 and the start of the new year Some held additional public workshops as

well The hearings process began in October In some parts of the region the plan did

not appear to be particularly controversial However numerous citizens attending

hearings before the Portland City Council and the Metro Council raised host of issues

and concerns

Subsequent to these workshops and hearings the majority of the participant agency

decision-making bodies submitted written responses to the four common questions The

questions were used to help facilitate and make comparable the agency responses The

responses reflected in large part the concerns that decision-makers had heard from the

public during the hearings process

Project planning staff compiled and provided written summary of the agency responses

The summary highlights key policy issues commonly held values and priorities and

areas of major concern or disagreement among the project participants The summary of

participant agency responses is provided as Appendix of this document

Issues raised in the agency responses were grouped into four main categories The

Steering and Participants Committees generated list of plan revision concepts to address

the agency concerns and conflicts The issues and revisions concepts are summarized

below

System Reliability The participants have expressed diverse opinions regarding

which levels of future system reliability the plan should establish For purposes of

this planning effort the term system reliability has been defined in terms of the

frequency and magnitude of supply shortages that could occur during future summers

and early autumns The IRP model discussed in Chapter estimated that existing

and committed resources system capacities should be able to meet projected future

demands on all but the hottest days during future summers

Many of the participants have expressed strong support for establishing 100 percent

system reliability or summer water availability level in the plan Others feel that the

economic and environmental costs are too high to size and time water system

development to meet 100 percent of the demand on the hottest days Some

recommend that peak water use be curtailed occasionally during the hottest days to

reduce costs and impacts
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After much discussion the participants agreed that the Regional Water Supply Plan

should give future decision makers flexibility in determining the appropriate level of

reliability to pursue They agreed that the plan should not at this time establish

specific standards for future supply related reliability levels However the revised

plan does direct the providers to initiate region-wide discussion of system reliability

issues and tradeoffs in the near-term

Water Source Options The majority of participants expressed support for resource

strategy then called Strategy 1.5 and the accompanying implementation actions

recommended in the preliminary plan few did not and recommended number of

changes

There was and continues to be unanimous agreement among all participants that each

of the water supply options should remain viable for consideration as potential future

water sources However some participants stated that the preliminary report was not

specific enough about how near-term local water demands would be met Others felt

that the report was too specific in establishing which new water sources will meet

water demand projected to occur 40 or more years in the future

number of citizens and stakeholders gave testimony expressing substantial concern

and opposition to the proposed inclusion of the Willamette River in the package of

future regional water sources These concerns were raised primarily in hearings

before the Portland City Council and the Metro Council In response Metro

encouraged additional study and improvement of water quality prior to using the

Willamette as potable source in the region Portland expressed its intention to

continue relying on Bull Run as its sole source of water with the exception of

seasonal and emergency supplements as needed from the Columbia South Shore

Weilfield and other sources identified in the Citys Seasonal Water Contingency

Plan Several other participants also expressed some concern about selecting the

Willamette for future potable use at this time

In addition several participating agencies requested that the revised plan include

additional emphasis on environmental stewardship including protection of water

source water quality and fisheries Several agency responses contained questions

about the technical viability and water quality uncertainties associated withaquifer

storage and recovery

The participants agreed that the plan must highlight the need to keep each of the

sources evaluated in the plan available and viable for potential future use However
it was felt that the revised plan should provide more specific direction for near-term

implementation and less specificity in terms of long-term actions and decisions For

example the revised plan must recognize that some parts of the region have imminent

water demands which need to be met through conservation new transmission and/or

additional supply from one or more of the sources under consideration including the

Willamette The role of transmission should be clarified The plan would emphasize
that key uncertainties e.g population growth reliability choices regulatory changes

etc will influence actual plan implementation decisions in the future

It was agreed that the revised plan concept would include near-term committed

resources new conservation programs exploration and implementation of viable non
potable options exploration and implementation after 2024 of viable ASR projects
and up to 50 mgd of additional development after 2030 on the Clackarnas River

over and above the 22.5 mgd planned for development by 2005 The plan strategy

acknowledges that additional demands e.g sometime after 2035 may require more
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supply resources but no specific source option is earmarked to meet this demand
Future decisions to specify source would be made pending further study and

analysis

The participants agreed that the plan policy objectives should more clearly highlight

the value of source protection and environmental stewardship They also decided that

plan revisions should assign the water providers participatory role in efforts to

maintain source viability protect and enhance source quality and preventsource

pollution

Conservation and Non-potable Source Options Many participant agency responses

included strong support for conservation as proposed in the preliminary plan No
agencies asked to reduce the emphasis on conservation Portland and Metro

requested that the revised plan provide more focus on conservation education cost

effective non-residential and indoor conservation in addition to the outdoor

conservation programs proposed in the preliminary report and non-potable source

exploration and implementation to delay the need for new supplies Portland

suggested that the plan present conservation targets to help participating agencies

monitor plan implementation effectiveness oyer time Metro expressed interest in

having role in implementing conservation in the region

The participants agreed that conservation education is necessary prerequisite to

achieving success in implementing more aggressive conservation programs The

revised plan concept includes conservation education explicitly along with the more

aggressive outdoor conservation programs contained in the preliminary report It also

includes programmatic conservation water savings targets to help monitor program
effectiveness

The participants agreed that the plan should direct the regional water provider

consortium and individual providers to continue exploring opportunities for

conservation in the industrial commercial and institutional sector The revised plan

encourages providers to explore and pursue cost-effective non-residential and indoor

programs as appropriate based on customer base characteristics and other relevant

factors Metros role in the conservation effort would be explored as part of the plan

implementation process

The revised plan also includes clearer direction to the providers regarding the

exploration of non-potable source options to begin in the near-term e.g before the

next plan revision

Regional Water Provider Consortium During public review of the preliminary plan
there was considerable input regarding the need to ensure that the plan was not only

completed but implemented in timely and effective manner There was general

support for the formation of regional water provider organization as suggested in the

preliminary plan

Mirroring this public input the participating agency responses expressed virtually

unanimous support for the formation of regional water provider consortium to

implement the plan In general the providers support the creation of cooperative

organization which individual agencies would be able to join voluntarily and which

recognizes the individual missions and responsibilities of each member number of

providers stated their opposition to creating another layer of government
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Several agencies submitted suggestions regarding the potential role for the

consortium The participants agreed that the revised plan would make clear that the

consortium would be established voluntarily by inter-governmental agreement
IGA The plan would also lay out general mission statement and objectives to

clarify the purpose for regional water provider consortium They also agreed to

expand and refine the list of potential consortium functions contained in the plan

In addition to these issues some participating agencies requested that the final plan

clarify the importance of cost-equity e.g those who benefit should pay and land use in

facilitating effective plan implementation The revised plan includes new or refined

policy objectives implementation actions and consortium functions to address these

issues

The conceptual revisions discussed above provided the basis for the subsequent written

revision of plan policy objectives plan strategy concept and implementation actions In

late March 1996 the participants released packet of proposed revisions to the

preliminary plan The revisions were circulated for public review from April through

July Stakeholder and public workshops were held to solicit comments on the revisions

The participants requested feedback from their respective decision-making bodies to

ensure that the revisions captured and addressed expressed concerns

Public stakeholder and participant feedback on the plan revisions was positive for the

most part indicating that major concerns expressed during the preliminary plan review

phase had been recognized and adequately addressed Most of the comments received

were applicable to the plan implementation phase rather than at changing the plan itself

Citizens and stakeholders did however request few additional plan changes Project

participants also confirmed their general comfort with the plan revisions while requesting
several minor additional revisions be incorporated in the final plan Workshop
summaries and written correspondence on the revisions are attached as Appendix
Comments on the March 1996 Proposed Revisions to the Regional Water Supply Plan

Preliminary Report.

The following few additional plan revisions have been made as result of the review and
comments on the proposed revisions to the preliminary plan

Purpose section has been added to plan report at the outset of

Chapter Introduction

Implementation actions have been modified to emphasize that welihead protection for

ASR needs to start early and that the participants need to address potential ASR
interference issues i.e with aggregate mine pits Plan text has also been augmented
to emphasize the need for more data regarding the opportunities and potential impacts
of ASR

Plan text and implementation actions have been modified to further acknowledge
public and agency concerns about Clackamas River streamuiows and fisheries The

plan clarifies the water providers commitment to study Clackamas River fishery

issues as needed to learn how future water supply increments should be developed to

maintain and enhance important fish resources

Implementation actions and plan text have been amended to encourage participation

in source protection efforts emphasize the need to assess the full costs of source

protection and note that water quality monitoring should be conducted under varying
flow conditions
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Plan graphics have been amended to show explicitly that pilot studies have been

done and may be expanded or augmented prior to development of the non-specified

source increment proposed to come on-line sometime after 2035 and public

health information would be considered during plan revisions and implementation

decision points

The lists of plan implementation actions and potential Regional Water Providers

activities were augmented to encourage coordination and decision-making in

consideration of inter-relationships between land use growth management
community livability and water resource sustainability

Plan text was amended to make clear that the policy objectives are not displayed or

ranked in any priority order

Policy objectives were modified to acknowledge that conservation has role in

relation to environmental stewardship consideration of conservation should

include both current and emerging opportunities and water shortages can be

managed through variety of methods including supply- and demand-side

management and watershed protection

The remainder of the chapter sets forth the final plan policy objectives resource strategies

and implementation actions in accordance with interim and final revisions described

above

POLICY OBJECTIVES

The policy objectives shown in Table XII- are meant to capture the full range of issues

and concerns facing the region as it attempts to meet future water demand They are used

both as basis for designing and evaluating resource alternatives and as framework to

help guide future plan implementation decisions and actions As mentioned above

several policy objectives have been amended or added to address key issues raised by the

public and participating agencies as described above The revised objectives form the

basis for the proposed final strategies presented in this chapter

One or more evaluation criteria and/or implementation actions have been crafted to

correspond with and measure how well each policy objective is being met For

complete presentation and explanation of the role of the policy objectives evaluation

criteria and corresponding implementation actions refer to Chapter IV of this report

Like the resource strategies presented in Chapter XI the final resource strategy and

implementation actions reflect weighing and balancing of the policy objectives to meet

multiple goals and priorities shared by citizens stakeholders and participating agencies

during public review of the preliminary Regional Water Supply Plan The policy

objectives presented in tables and text are not weighted or presented in any particular

priority order
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Maximize the efficient use of water resources taking into account current and emerging conservation

opportunities availability of supplies practicality and relative cost-effectiveness of the options

Make the best use of available supplies before developing new ones

Water Sunplv Shortages

Minimize the frequency magnitude and duration of water shortages through variety of methods

including development and operation of efficient water supply systems watershed protection and

water conservation

Ensure that the frequency duration and magnitude of shortages can be managed

Ensure that decision makers retain the flexibility to choose appropriate risk of peak event shortages

given applicable future conditions constraints and community values

Impacts of Catastroohic Events

Minimize the magnitude frequency and duration of water service interruptions due to natural or

human-caused events such as earthquakes landslides volcanic eruptions floods spills fires

sabotage etc

Operational Flexibility

Maximize operational flexibility to best meet the needs of the region including the ability to move

water around the region and to rely on back-up sources as necessary

Ensure that the plan includes flexible strategies for meeting both sub-regional and regional water

demands in the year 2000 and beyond

Economic Cost and Cost Equity

Minimize the economic impact of capital and operating costs of new water resources on customers

Ensure the ability to allocate capital and operating costs e.g rate impacts for new water supply

related infrastructure and conservation water savings among existing customers future customers
and other customer groups proportional to benefits derived by the respective customer groups

Maximize cooperative partnerships to co-sponsor projects and programs that provide multiple

benefits -.________________________
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Environmental Stewardship

Minimize i.e avoid reduce and/or mitigate the impact of water resource development on the

natural and human environments

Foster protection of environmental values through water source protection and enhancement efforts

and conservation

Growth and Land Use Planning

Be consistent with Metros regional growth management strategy and local land use plans

Facilitate and promote effective Regional Water Supply Plan implementation through local and

regional land use planning and growth management programs

Flexibility to Deal with Future Uncertainty

Maximize the ability to anticipate and respond to unforeseen future events and changes in forecasted

trends

Ease of Implementation

Maximize the ability to address existing and future local state and federal legislative and regulatory

requirements in timely manner

Meet or surpass all current federal and state water quality standards for finished tap water

Utilize sources with the highest raw water quality

Maximize the ability to protect and enhance water quality in the future including support and

participation in of watershed protection and pollution prevention based approaches

Maximize the ability to deal with aesthetic factoEs such as taste ëolor hardness and odor

These policy priorities are described further in conjunction with the recommended

strategies presented in the following section
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RECOMMENDED WATER RESOURCE STRATEGY AND
IMPLEMENTATION ACTIONS

The final recommended water resource strategy recommended strategy is depicted

conceptually in Figures XII- and XII-2 Notably these graphics illustrate the dynamic

and flexible nature of the plan Resource increments are shown in Figure XII-2 to come
on-line during an anticipated span of years rather than set point in time Decisions to

develop new resource increments will depend on multiple factors as listed in

Figure XII- which can not be predicted with certainty at this time
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Key uncertainty factors include population and economic growth trends water quality
and regulatory trends the availability of existing sources and the effectiveness of

bringing programmed sources naturally occurring conservation new conservation and

non-potable programs on-line The timing of bringing new resource increments on-line

will be affected by the outcome of these types of uncertainties as well as choices the level

of water supply reliability chosen by the region or sub-regions Th implications of two

key uncertainties those associated with future water demand and water supply shortage

reliability choices is illustrated in Figure Xll-3 The Regional Water Supply Plan will

need to be kept current and revised as necessary to reflect changing conditions and

outcomes over time

As mentioned in the previous section the final resource strategy has been designed to

meet multiple policy objectives The policy objectives reflect key priority issues

expressed by citizens and stakeholders throughout the planning effort and during review

of the preliminary plan

The key elements of the strategy are grouped for illustrative purposes into already

pro gramined sources or savings new pro grains and potential new sources These key

elements along with accompanying implementation actions are described below
Information produced as the host of implementation actions are carried out will need to

be incorporated into the Regional Water Supply Plan updates in meaningful and timely

manner

ALREADY PROGRAMMED SOURCES AND SAVINGS

Already programmed sources or savings include

naturally occurring and price induced conservation

expansion of the Barney Reservoir

phased remediation of the Columbia South Shore Welifield by 2005 and

expansion of Clackamas River water supply facilities 22.5 mgd by 2005
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Figure XII-3
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Naturally Occurring and Price-Induced Conservation

Naturally occurring conservation is that reduction in water demand which is expected to

occur over time due to changes that affect water service technologies including building

codes appliance standards and innovations in the marketplace Naturally occurring

conservation is assumed to occur without any additional program intervention on water

providers part For purposes of this project naturally occurring conservation was

factored into the regional demand forecasts to reflect the impact of new efficiency

standards which are in effect for toilets shower heads and faucets along with some

assumed increase in market shares for high efficiency clothes washers and dishwashers

An additional reduction in demand was assumed tc occur in conjunction with increases in

real price over time These incremental demand reductions were factored into the

demand forecasts as well The demand reductions associated with naturally occurring

conservation and price net effects are substantial By the year 2050 average peak season

savings is estimated to reach 65.2 mgd Refer to Chapter for additional detail

Expansion of Barney Reservoir

During the preparation of the Regional Water Supply Plan steps have been taken to

obtain the permits funding and design work needed to expand the existing 4000 acre-

foot Barney Reservoir on the Trask River This expansion would increase available

storage supply for the Joint Water Commissionserving Hillsboro Beaverton and Forest

Grove and the Tualatin Valley Water District by 16000 acre-feet Construction of the

project began in 1995 and is scheduled for completion by 1998 It is also assumed that

the Joint Water CommissionTreatment Plant on the Tualatin River plant improvements

to accommodate the additional water from Barney Reservoir will be complete by 1997

Maintenance Upgrades and Remediation of the Columbia South Shore Welifield

The City of Portland began construction of the Columbia South Shore Welifield in 1980

The 22 well 90-mgd capacity facility was completed in 1984 It was designed to serve as

an emergency backup system and as seasonal supply supplement to the Bull Run

surface water system In 1986 groundwater contamination was discovered Use of the

welifield has been restricted to prevent migration of the contamination plumes The City

of Portland has committed significant resources toward restoring the welifield to its full

productive capacity For purposes of this project it is assumed that by 2005 the welifield

will continue to serve as backup source and will be available to provide at least 72 mgd
to augment summer supplies for at least 90 days Achieving these objectives will require

the continuing efforts of Portland and its wholesale customers in conducting welifield

treatment evaluation potential upgrades and maintenance The City and the region will

be relying on the cooperation of responsible parties and regulatory agencies to ensure that

remediation efforts are successfully completed

Clackamas Expansions

For purposes of this project it is assumed that the Clackamas area water providers will

develop 22.5 mgd of additional supply capacity on the Clackamas River by 2005 sub

regional group of providers is currently sponsoring study to determine the appropriate

locations for these near-term expansions The study will also address potential long

term Clackamas expansions discussed below
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NEW PROGRAMS

Nei Programs include the initiation and implementation of region-wide outdoor

conservation effort and explorationlimplementation of non-potable source options These

elements are outlined in more detail below

Conservation

Conservation plays key role in the proposed final resource strategy Effectively

implemented water savings from both naturally occurring and outdoor conservation will

by the year 2050 provide about 126 mgd on peak season basis This projected savings

provides substantially more supply capacity than any other single resource option

identified in the final resource strategy

Placing strong emphasis on conservation helps to meet several key policy objectives

As described in Chapter XI focusing on outdoor conservation can provide substantial

water savings at relatively low to moderate cost Focusing conservation efforts on

outdoor water uses makes efficient use of existing water resources It will also provide

environmental benefits by reducing water demand during periods of low streamfiow By
targeting peak demand the water providers can most effectively delay the need for new

supply capacity which has both cost and environmental benefits

The revised recommended strategy includes these conservation program concepts

Conservation education focused on outdoor uses

Outdoor water audits residential industrial commercial institutional

Incentives to install water efficient irrigation and landscapes

Landscape and irrigation ordinances for new developments

Conservation pricing structures

The program concepts apply to all customer classes The projected ater savings

associated with these outdoor conservation concepts is substantial For additional detail

refer to the Gonservation Program Descriptions final report Barakat Chamberlin Inc

May 17 1995 Table XII-2 shows regional peak season targets for water savings to be

acquired through new programs The targets reflect water savings which are projected to

beachievable given the mid-range growth/demand forecast scenario Peak season targets

were chosen vs average annual or peak day targets since the key conservation programs
contained in the recommended strategy are designed to focus on demand throughout the

peak summer season
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Table XII.2 Conservation Savings Targets for New Programs
millions of gallons per day

Forecast Yr 2000 2010 2020 2030 2040 2050

Avg Peak

Season 12.5 mgd 19.3 mgd 27.4 mgd 37.8 mgd 50.6 mgd 65.2.mgd

Savings

of Avg
Peak Season 5.5% 8.1% 10.7% 13.4% 16.2% 18.6%

Demand

Does not include savings estimates for naturally occurring conservation

The final strategy involves initiating the region-wide outdoor conservation efforts

immediately upon plan completion Implementation actions include the following

Develop an operations level work plan for bringing new outdoor programs on-line on

regional sub-regional and/or individual provider basis The work program will

involve honing the programs to be implemented by individual providers provider

groups and region-wide It is anticipated that conservation programs may differ

among participating providers

Establish budgetary resources and initiate implementation of conservation work

programs

Establish mechanisms for addressing revenue impacts associated with conservation

efforts Incorporate into financial planning efforts

Develop process for monitoring conservation program effectiveness over time The

programs will take some lead time to establish across the region and to ramp up
over time It will be important to track whether conservation program investments are

paying off in terms of water savings and whether conservation program targets are

being met The conservation targets presented above Will be used in monitoring the

effectiveness of conservation programs over time The results of program
effectiveness monitoring will be factored into plan revisions as needed

Continue to explore opportunities for viable indoor conservation program

development Investigate opportunities for substantial water savings by focusing on

high-volume users e.g high-tech manufacturing industries Implement viable

programs as appropriate given customer mixes and values held in various provider

service areas

It is envisioned that the proposed regional water provider consortium will be responsible

for coordinating and overseeing conservation program implementation and monitoring

The Columbia-Willamette Conservation Coalition provides an established cooperative

network that can provide extensive conservation staff support to the consortium in

carrying out this element of the RWSP

Water Reuse Recycling and Non-Potable Direct Source Options

As discussed in Chapter IX there appears to be some substantial potential for water

reuse recycling and direct use of non-potable sources for non-potable purposes in the
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region It is expected that implementing such alternative sources would meet several

key policy objectives relating to water use efficiency environmental stewardship

reliability impacts from catastrophic events and flexibility

There are however number of key considerations that need to be addressed in order to

determine the viability and applicability of the different options in the region Additional

information on water quality costs markets benefits and impacts is needed to better

define the role of these options in meeting future water demand

The proposed final plan strategy involves prompt initiation of studies and pilot projects

that will shed light on the potential usefulness of non-potable options Under this

strategy substantial information will be developed by the year 2000 to help project

participants hone the role of non-potable options and pursue implementation of viable

options in timely fashion

It is important to continue serious exploration of these non-potable source options in the

near-term since studying and piloting the options may take some time It is also

important to take advantage of viable opportunities as growth and new development are

occurring and avoid the need to install costly retrofits after development is completed

Implementation actions are as follows

Evaluate baseline non-potable uses and trends

Assess markets and costs for reclaimed wastewater region-wide

Analyze direct use/dual systems options

Examine potential for water reuse and recycling in the non-residential sector with

focus on high-volume users e.g high-tech industries Also proposed under

conservation section above

Explore potential for graywater sources and possible regulatory changes

Assess the potential to transfer water uses e.g points of diversion places of use and

types of use under existing water rights e.g irrigation to municipal surface water to

groundwater to meet multiple purposes

Investigate public education needs

No specific water savings are projected in conjunction with non-potable source options at

this time However findings from these analyses e.g projected water savings

infrastructure requirements etc will be incorporated during updates of the Regional

Water Supply Plan Such findings may indicate that the need to bring potential new

sources on line can be delayed It is envisioned that one or more water providers in

partnership with wastewater agencies or others would implement viable projects as

needed to meet demand and defer or delay new source development

Regional Transmission Linkages

In the preparation of the resource strategies the need to add regional transmission

linkages was evaluated for each set of strategies The timing is linked to achieving

different levels of system shortages during peak events The need for new supplies was
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preceded by first adding transmission capacity between and/or within nodes New
supplies are added only when necessary and are accompanied by the minimum necessary

inter-nodal transmission capacity to move the new supply to appropriate demand nodes
In the final strategy the earliest inter-nodal or regional transmission addition is

programmed for 2010 It is recommended to provide system redundancy for catastrophic

event protection and potentially the need to serve local areas of demand utilizing existing

sources of supply The actual timing of these regional transmission linkages will need to

evaluated as the RWSP is reassessed and revised over time

Later needs for regional transmission facilities will be determined based on the timing

established for new source increments The selection and location of the last non-specific

source increment regardless of its timing are important future decisions which will be

necessary before implementing further regional transmission linkages In the meantime

local transmission additions should be programmed with consideration of the potential

future supply sources identified in the RWSP

POTENTIAL NEW SOURCES

Potential New Sources shown as part of the final resource strategy include development

of regional scale aquifer storage and recovery facilities additional capacity on the

Clackamas River and supply capacity on one or more as yet unspecified sources

including the Willamette River Columbia River or Bull Run Watershed These potential

new sources are characterized in Chapter VII and XI of this report Their respective roles

in the final strategy along with near-term long-term and ongoing implementation

actions are described below

Aquifer Storage and Recovery ASR Option

Figure XII-2 indicates that the successful implementation of programmed sources and

savings plus water savings from new conservation programs could delay the need for

new regional-scale sources until at least 2020 The proposed resource strategy

recommends that ASR be implemented to provide up to 40 mgd of supply to meet

demands forecasted to occur between about 2020 and 2040 Implementation of viable

non-potable source options could delay this need further

As described in Chapter VII ASR seems to be promising option to help optimize the

use of existing supplies and provide seasonal source augmentation on both the west and

east sides of the region Cooper-Bull Mountain and Powell Valley respectively Based

on analysis to date this technology would appear to meet several key policy objectives

The costs appear to be low relative to other alternative source options Environmental

impacts are also expected to be relatively low since this technology would help take

demand pressure off rivers and streams during low flow periods Water quality values

can be factored into future decisions regarding which sources of water to store and

recover using ASR

Additional information will be generated to assess the potential costs and impacts

including effects on peak streamfiows of ASR through required permitting and pilot

procedures Additional study will also be necessary to confirm the hydrogeologic

feasibility of ASR in the region as well as the effects on local hydrologic conditions

water quality environmental values and existing groundwater users near potential

facility sites Recently adopted Oregon Administrative Rules require pilot testing which
can last up to five years before the Water Resources Department can process permits for

permanent facilities Several tests may be needed to find viable facility site Initiation

267



of pilot testing needs to begin well in advance of when the actual source increment is

needed

Implementation actions to confirm the viability of ASR maintain ASR viability over

time and facilitate ASR testing and development when it is needed include the

following

Conduct leaving sufficient lead-time before ASR is needed studies and/or pilot tests

as needed to determine the hydrogeologic feasibility reliability costs and potential

effects on hydrologic conditions environmental values and existing groundwater
users

Consider pursuing acquisition of right-of-way or land as needed to facilitate ASR
development in the future

Begin welihead protection and mitigation opportunities prior to the pilot test phase of

ASR development

Begin coordination with local land use agencies and Metro to ensure that land use

planning and growth management efforts are carried out in recognition of potential

ASR development Examples might include identifying and managing potentially

conflicting land uses and/or actively protecting existing groundwater sources in areas

where ASR may be considered

Work with land use agencies to assess and manage potential interactions between

ASR projects and aggregate mine pits Cooper-Bull Mountain

Clackamas River Option

As shown in Figure XII.2 demand for the next potential water supply increment

following the ASR increment described above is projected to occur as early as 2030 The
final resource strategy shows that this demand increment would be met by up to 50 mgd
of additional supply from the Clackamas River

Development of additional supply from the Clackamas River is desirable in terms of

meeting the plan policy objectives Clackamas river water rates highly in terms of both

raw and treated water quality Developing an additional increment at consolidated site
was detennined to be more economical than other resource alternatives with the

exception of certain conservation programs and ASR Additional reliable supply can be

developed using existing water rights While there is concern about the status of

Clackamas River fisheries experts expect that new increment not to exceed 50 mgd
should not have severe adverse environmental impacts The health of fisheries and

ecosystems will need to be monitored and values preserved as plan implementation

proceeds

Implementation actions to maintain and enhance the viability of the Clackamas source

option include the following

Complete by 1997 the Clackamas-water-provider sponsored study to determine how
programmed near-term supply from the Clackamas River 22.5 mgd should be

developed and further evaluate longer-term source increment options
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Determine the scope of further study e.g Instream Flow Incremental Methodology

IFIM needed to learn how near- and long-term increments should be developed in

manner that can sustain and potentially enhance aquatic and fishery resource values

Conduct further study in accordance with this determination

Seek protection of the source and associated watersheds Participate as appropriate

in relevant administrative and legislative efforts including watershed councils to

manage riparian areas and uplands forest and agricultural practices industrial

discharges and stormwater Participate in local regional state and federal studies

pertaining to water quality or other relevant studies on the Clackamas River

Coordinate with land use planning and growth management efforts to maintain and

enhance source viability

Continue water quality monitoring efforts at varying flow conditions

Source Increment Non-Specified

Figure XII.2 shows that the last resource increment may be needed to meet additional

demand sometime between 2035 and sometime after the end of the planning horizon

The final resource strategy specifies which sources would be expected to meet demands

beyond those to be met by conservation and supply options identified above Rather than

specify particular sources it is assumed that additional capacity would if needed be

obtained from the Willamette River the Columbia River and/or additional storage in the

Bull Run watershed For detailed description and evaluation of these sources for their

consistency with policy objectives and criteria refer to Chapters VH and XI of this report

Deferring the selection of specific sources which may be needed to meet very long-term

demands will enable participating agencies to develop information to further address

priority issues raised during public review of the preliminary plan Key issues include

conservation and non-potable options potential water quality in the Willamette and

Columbia Rivers environmental impacts of new storage in the Bull Run etc

The final resource strategy includes implementation actions designed to confirm

maintain and/or enhance viability so that any of the three choices would be available at

such time it might be needed in the future These actions focus on obtaining additional

water quality and environmental information coordinating with relevant regulatory

activities participating in source protection and enhancement efforts and identifying

water quality and environmental mitigation and enhancement opportunities

Implementation actions specific to each source option are as follows

Willamette River Option

Conduct further pilot treatment testing and water quality monitoring and analysis

Consider new information generated by the Willamette River Water Quality Study

coordinated by the Oregon Department of Environmental Quality

Participate financially and with in-kind services in the Willamette Reauthorization

Study sponsored by the State of Oregon and the U.S Army Corps of Engineers
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Seek protection of the source and associated watersheds Participate as appropriate

in relevant administrative and legislative efforts including watershed councils

established in the lower Willamette Basin to manage riparian areas and uplands

forest and agricultural practices industrial discharges and stormwater Support the

efforts of watershed health and restoration efforts basin-wide

Participate in reservation review and water rights adjudication processes for the

Willamette Basin

Support and participate as appropriate in efforts to insure maximum prevention and

clean-up of pollution in the Willamette River

Monitor the performance of any local source development which may occur to meet

imminent needs in parts of the region

Coordinate with local and regional land use planning efforts to assist in maintaining

source viability

Continue water quality monitoring efforts at varying flow conditions

Columbia River Option

Continue monitoring and analysis of water quality

Consider new materials generated by the Lower Columbia River Bi-State Water

Quality Study and National Estuary Program

Coordinate with local and regional land use planning efforts to assist in maintaining

source viability

Participate in activities concerning policy rules or legislation affecting the Lower

Columbia River

Seek protection of the source and associated watersheds Support and participate as

appropriate in efforts to insure maximum prevention and clean-up of pollution in the

Columbia River Participate in relevant administrative and legislative efforts

including watershed councils to manage riparian areas and uplands forest and

agricultural practices industrial discharges and stormwater

Continue water quality monitoring efforts at varying flow conditions

Storage Options in the Bull Run Watershed

Seek protection of the source and associated watersheds Participate as appropriate

in relevant administrative and legislative efforts including implementing the Clintpn

Forest Plan Option of the Record of Decision for the Mt Hood National Forest to

protect the option to develop more storage in the Bull Run Watershed

Participate in Sandy Basin watershed councils

Participate in fisheries studies being conducted for the Sandy Basin

Participate in the adjudication of Sandy Basin water rights
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Advocate protection of the Bull Run source Also advocate protection of the Little

Sandy Basin as potential long-term municipal water supply source in case

alternative source options outlined in this plan were to become non-viable

Conduct additional reconnaissance studies of the Log Creek Dam option to answer

questions relevant to protecting the option over the long-term

Coordinate with land use planning and growth management efforts to ensure viability

of transmission options

Continue to explore the potential for avoidance or mitigation of environmental

impacts from additional storage in the Bull Run Incorporate new information on

potential flow augmentation opportunities into future options analysis

Continue water quality monitoring efforts at varying flow conditions

Given the dynamic and iterative nature of the final resource strategy it is not possible to

generate specific cost estimates for the strategy as whole particularly since the last

potential source increment is not identified at this time Information on the present value

costs of specific conservation programs and source options is contained in Chapter XI In

addition new information obtained via early phase plan implementation actions e.g
conservation program implementation further study and pilot testing projects for potable

and non-potable source options transmission and ASR etc will help the providers to

refine the costs of future actions over time

MEETING IMMINENT WATER SUPPLY NEEDS IN SPECIFIC LOCALITIES

The Regional Water Supply Plan process has focused primarilyon regionally significant

demands and resource options The process did not address in detail the fact that certain

localities in the region are facing more imminent needs than others Examples of those

entities which are likely to need new resource capacity prior to 2000 include the cities of

Wilsonville Tigard Sherwood Canby and possibly the Damascus Water District

This plan recognizes that steps must be taken in the near-term to meet these demands

Addressing these needs is identified in the next section of this chapter as high priority

implementation item for the proposed regional water provider consortium It is not

known at this time which resource options will be selected to meet near-term local needs

Conservation would be expected to help manage demand in these areas Non-potable

options such as direct use of river or groundwater could also contribute On the supply

side seemingly plausible source options due to availability of existing systems

proximity to alternative sources and water rights availability include connection and

contracted purchase of water from existing systems e.g Bull Run Clackamas ASR or

construction of first phase supply facilities on the Willamette River These near-term

needs should be met to the extent possible in manner consistent with the policies and

long-term strategies set forth in this plan

All of these resource options will be considered for their potential to help meet near-term

demands The regions providers may obtain important information on the viability of

conservation transmission and source options based on the results of anticipated near-

term projects New information gained in bringing new local resources on-line will be

integrated into the Regional Water Supply Plan to help guide future decisions in the

region e.g transmission needs and location
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FORMATION OF REGIONAL WATER PROVIDERS CONSORTIUM

The sections below will discuss some of the overall institutional issues that have been

part of the formation of the Regional Water Supply Plan The first section presents
brief overview of the institutional issues affecting water delivery service in this region

the second section presents the regional consortium recommendation and the last section

discusses the roles of Metro and the regions water providers

Institutional Issues Discussion

The RWSPs basic premise has been that the appropriate institutional structure to

deliver the regions water service will be driven by the resource strategy chosen Thus
it is premature to recommend specific institutional arrangements Regional providers

and their customers will discuss any necessary changes over the next several years

through regional or sub-regional dialogue It is however useful to list and briefly

describe the existing types of institutional possibilities

The current institutional structure for water supply includes mixture of cities and

special districts Although few water sources dominate much greater variety and

number of entities distribute water This has been changing in the last few decades
and the number of individual providers has fallen due to mergers or through

annexation by cities

Some of these entities are associations such as boards or utility commissions

primarily made up of smaller cities that jointly operate their systems e.g the South

Fork Water Board and the Joint Water Commission

The following are brief examples of potential future institutional frameworks that

could meet the regions water supply needs

Current structure The current structure of cities special districts and

joint management agencies could be maintained Any changes in the

entities would be based upon the circumstances of the specific entities

involved Entities could agree to continue tO meet informally as the

Regional Providers Advisory Group did before the RWSP process began

Consolidation or mergers into larger water provider entities Reducing
the number of individual provider entities could be explored to achieve

planning or operational efficiencies This is exemplified by the 1995

formation of Clackainas River Water and the 1991 merger of Metzger with

the Wolf Creek Water District to form the new Tualatin Valley Water

District In addition annexation by cities has resulted in absorbing service

districts into existing city water departments such as the assimilation of

the Richiand Rose City Parkrose and Hazeiwood water districts into

adjacent cities and PUD

Special joint agencies or new entities These could be formed as ORS
190 agreements such as the Joint Water Commission and the South Fork

Water Board where constituent entities remain New entities under

various state statutes special districts PUDs could be formed including
the formation of total water management agencies that deal with overall

water management Currently these joint services are provided by some

all-purpose cities but could be done as special districts as well
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Formation of water authorities Sub-regional or regional water

authorities can pool water rights facilities and staff These can be formed

under ORS 450 Such entities could be retailers wholesalers or both

Metro as regional water provider Metro could become regional

water supplier as wholesale entity or full-service supplier/distributor

ORS 268.342 This may need to be established by ballot Recent

discussions with Metro have indicated that there is no desire at this point

to take on the role of actually operating or managing water supply or

distribution systems

In the Portland region cooperation among the numerous and diverse water providers has

been and will continue to be instrumental in evaluating planning and implementing

conservation and supply system enhancements as proposed in this plan to meet future

demand Since 1989 water providers serving nearly 95 percent of the regions population

have coordinated their water supply planning efforts Metro joined this effort in 1994

This level of commitment and cooperation among numerous and diverse water providers

is virtually unprecedented nationally The agencies working with multi-disciplinary

consultant team have provided the technical expertise management skills and funding to

carry out complex and innovative integrated resources planning project to its

completion It is critical now that appropriate mechanisms are established to implement
the plan effectively and efficiently

Although specific institutional changes to water supply entities are not being proposed as

part of this plan recommendation to continue and improve institutional coordination is

proposed As mentioned earlier in this chapter the participating agencies are supportive

of developing regional water provider consortium to be formed by intergovernmental

agreement to cooperatively address key water resources issues and ensure that the plan is

carried out Participation in the consortium would be voluntary and at the discretion of

agency decision-making bodies This consortium would operate under existing

institutional structures and would not involve formation of any new governmental entity

PURPOSE MISSION AND FUNCTIONS OF REGIONAL WATER
PROVIDERS CONSORTIUM

The main role of the consortium will be to coordinate and oversee implementation of the

Regional Water Supply Plan In responding to the question about the formation of

regional consortium the decision making bodies expressed support but also some

concerns about the scale and scope of such an organization The RWSP therefore

contains the recommendation to form consortium but recognizes that as first step

such an organization will need to be flexible and able to grow over time into the proposed

functions contained in this section of the plan The consortiums mission will be

contained in the intergovernmental agreement which will need to be adopted by each

participating entity The mission will recognize that participants retain authority over

individual water supply systems and related policies Any changes in institutional

arrangements would be voluntary The consortium will be based on the premises of

coordinating to ensure that participant activities are consistent with the

policies strategy concepts and implementation actions in the Regional

Water Supply Plan
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encouraging and facilitating of partnerships to responsibly enhance

water supply and reduce water demand

anticipating the need for timely implementation of planning decisions

ensuring that the costs of.water supply projects and programs are

allocated equitably to beneficiaries

Anticipated consortium functions are as follows

Consortium Administration Operation Establish by-laws or some other

framework to govern consortium administration and operations Establish

membership criteria Develop consortium work program and associated budget

Obtain staff resources as necessary to carry out the work program

Plan Implementation Monitoring Coordinate and oversee the implementation

of the Regional Water Supply Plan The consortium would be responsible for

ensuring that

key information databases and models e.g demand forecast IRP model
are maintained and enhanced as needed

near-term local needs are met in manner consistent with and supportive of

the Regional Water Supply Plan

the status and effectiveness of bringing on-line of near-term and programmed

water system enhancements conservation programs and the exploration and

potential development of non-potable source options are monitored

implementation actions outlined in this chapter are undertaken in timely and

effective manner to successfully meet future demand and protect and preserve

resource options

the Regional Water Supply Plan policy objectives evaluation criteria

technical information resource strategies and implementation actions are

reviewed and updated at least every five years and as needed to reflect new
information and evolving priorities

strategy for overall monitoring of plan implementation is developed

including the setting and use of targets and milestones and honing criteria to

trigger plan revision

partnerships are actively explàred to facilitate the pilot work needed for

developing regional aquifer storage and recovery strategies for pilot tests of

other surface water sources and for non potable water system development

Intergovernmental Coordination Coordinate with local governments and Metro to

identify and pursue opportunities within their jurisdictions to facilitate and promote

plan implementation through land use plans zoning codes and growth management

efforts e.g Region 2040 and the Regional Framework Plan Promote decision

making in consideration of inter-relationships between land use growth management
community livability and water resource sustainability
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Source Protection Strategy Formulate strategy for identifying priority source

protection issues and activities which are underway or should be undertaken to

protect and enhance the raw water quality and watershed health of existing or

potential regional water sources Initiate support and/or participate in such efforts as

warranted to achieve source protection and enhancement objectives Evaluate relative

costs and benefits

Further Conservation Program Exploration Coordinate the exploration of

subregional or regional opportunities for viable indoor conservation programs and

facilitate the evaluation of these strategies by the Columbia-Willamette Conservation

Coalition

Non-potable exploration and Development Facilitate the development of

partnerships to conduct further studies and pilot programs to develop non-potable

water systems in areas of the region where opportunities for these systems are most

promising

Shortage Management Discussion Initiate in the near-term region-wide

disôussion how choosing and pursuing different levels of peak hot weather event

water supply reliability relative to projected future demand would affect key public

concerns including the frequency and magnitude of shortages cost and rates and

environmental values Involve citizens and stakeholders discussing the tradeoffs

Catastrophic Event Coordination Explore the development of strategies for

dealing with catastrophic events on regional basis

Provider Representation Coordination Represent the regions water providers

as appropriate in various forums including but not limited to the activities of Metro

state and federal agencies the Governors office and the Oregon State Legislature

Facilitate resolution of conflicts among water provider participants Attempt to

resolve apparent inconsistencies between individual providers or groups of providers

activities and the regions long-term interests

10 Public Education Coordinate the development and implementation of public

education information and involvement in plan implementation and updates

Develop strategies to let citizens know about various activities accomplishments and

concerns

11 Finance Coordination Coordinate the evaluation of potential equitable

arrangements to finance Regional Water Supply Plan implementation with particular

emphasis on the following

Develop guidelines and methodologies with which to determine how capital

and operating costs for new water supplies should be allocated at regional

and/or sub-regional levels

Develop methodologies and mechanisms for identifying anticipating and

addressing short- and long-term revenue impacts associated with

implementation of conservation programs

Identify and pursue partnerships with other agencies and the private sector to

cost-share and co-participate in plan implementation strategies that provide

multiple benefits
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12 Institutional Forum Examine and make recommendations as appropriate on roles

and responsibilities e.g Metros role in conservation program implementation and

possible changes in institutional arrangements

THE REGIONAL CONSORTIUM ROLE AND METROS ROLE

Metro is the areas regional government It is the only elected regional government in

the UnitedStates Its powers are granted through Oregon Statutes ORS 268 and it

has regionally adopted Charter Metros boundaries cover most but not all of the

area covered by the RWSP

Metro has the authority and responsibility to adopt and enforce the regions urban
growth management strategy including the adoption and revision of the Urban

Growth Boundary UGB The UGB and growth management program applies to all

water provider participants in the RWSP except the cities of Sandy and Canby These

cities also have mandatory urban growth boundaries as required by Oregon planning

program statutes and rules In addition Metro manages some of the regions open

space programs solid waste and convention centers As the water providers began to

examine regional water supply needs Metro also began program to refine its urban

growth management strategies Called Region 2040 it includes adoption of long-

range growth concept vision statement and Regional Framework Plan

The regions water providers have designed the RWSP to meet the urban growth

management programs as adopted by Metro and the demand forecast is based upon
growth projections provided by Metro Metro became formal RWSP participant in

mid-1994 Subsequently the Metro Council agreed to be part of the RWSP adoption

process along with all of the regions water providers In the summer of 1995 the

regional water provider participants began dialogue with Metro staff advisory

committees and Council about the future roles and relationships of the water

providers and Metro particularly after the RWSPs adoption

The regions water providers requested and Metro adopted specific language in the

Regional Urban Growth Goals and Objectives RUGGOs that details the requirement
of the Metro Charter to adopt an Urban Water Supply and Storage Element in its

Regional Framework Plan The language would require Metro to base its water

supply plan element on the adopted RWSP

The regions water providers anticipate that Metro will join the regional consortium

Some of the functions of the consortium listed above are intended to refine the

respective roles of the regions water providers and Metro The following priorities

for defining mutual roles are recommended as part of this plan

The regions water providers and Metro should work to develop an ongoing

mutually supportive partnership

The number of water providers in the region presents an obstacle to putting
coordinated water supply plan and implementation strategy into action 1f

adopted by significant majority of water providers the RWSP will

establish document that reduces these barriers and provides mechanism

to ensure that water supply needs are met in coordinated and efficient

manner that recognizes broad range of expressed public values
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The regions water providers recognize Metros overarching responsibilities

for growth management The RWSP is developed and will be revised based

upon Metros demographic and employment projections and on adopted

elements of Metros growth strategy The RWSP also will be evaluated over

time to reflect Metros updated growth projections the UGB the Regional

Framework Plan and local comprehensive plans The regions water

providers do not wish to be placed in position of either restricting

approved growth patterns or encouraging inappropriate growth Metros

role is important to the RWSPs development adoption and revision over

time

Given the water providers responsibility for supplying water they will

finance and construct any necessary improvements They should provide

the primary plan and strategies of any Urban Water Supply Element of the

Regional Framework Plan for Metros adoption or update

Metro is participant in the RWSP and is part of the adoption process

This ensures that Metros concerns will be considered as the RWSP is

developed adopted and updated

Metros regional role in facilitating water conservation should be developed

jointly with participation by the regions water providers wastewater

agencies and Metro

CONCLUSION

The development of the Regional Water Supply Plan has taken number of years to

accomplish and could not have been done without the leadership and dedication of the

regions water providers to continue regional cooperation The Plan takes balanced

approach to meeting the regions future .water needs and is based on an important public

involvement effort to understand the publics primary policy values The water providers

then used these policy values as the centerpoint for the development of alternative

resource program strategies The strategy for meeting the regions future water needs is

based on what the decision makers of the 27 entities involved in this planning effort felt

was important after they had an opportunity to hear from their involved citizens

First and foremost the plan emphasizes conservation water use efficiency non-traditional

sources of supply aquifer storage and recovery and non-potable supplies and

transmission interconnection to utilize existing sources before the development of new

regionally significant sources of supply There is significant work ahead to implement
the plan in timely and responsive manner

The regions water providers are committed to implementing this plan They recommend
formation of regional water providers consortium to continue the regional cooperation

which has heralded the development of this plan The region will need the individtial

entities to act in continuing partnership effort in order to implement the plan in

manner which will avoid higher economic costs and significant environmental impacts

Together with Metro the regions water providers are prepared to continue the regional

dialogue both among themselves and with the public to ensure that this plan continues

to reflect the values of both current and future resicjents
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DEVELOPMENT OF EVALUATION RATINGS

Tables B-i through B-4 show the manner in which the ratings for each source options

against the evaluation criteria were developed Several of the ratings are themselves

composites of other ratings In few cases those subcomponents in turn are built up

from lower level ratings

For example as illustrated in Table B-i the rating for raw water quality is an average

of ratings for seven constituents As shown in Table B-2 the overall rating for impacts

to the natural environment are based on ratings for each of the five natural environment

components fish geotechnical and natural hazards threatened and endangered species

wetlands and wildlife habitat The rating for fish impacts in turn is composite of

ratings on instream flows fish habitat threatened and endangered species impacts and

impacts on non-TE species

In cases where it is felt that adverse ratings on any one of the subcomponents would

disproportionately affect the composite rating weighting procedure was used to

combine the subcomponent ratings These are indicated in the tables by the phrase

weighted average rather than the word average

In those cases the formula used to combine the subcomponent ratings was as follows

Composite rating Rating13 Rating23 Rating.

Rating12 Rating22 .. Rating
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RAW WATER QUALITY AESTHETICS

Organics
Taste

Source DBP Micro- Radio-

Option Physical Inorganics Precursors Synthetics biological Nutrients nudides Average Hardness Odor Average

Bull Run 2.5 1.2 1.0

Dam3

Columbia 2.5 2.1 2.5

Willamette 2.5 2.2 2.0

Clackamas 1.5 2.5 1.5 1.8 2.0

Note Ratings range from to lower scores are preferred

Table B-i

COMPONENTS OF RAW WATER QUALITY AND AESTHETICS RATINGS



Table B-2

COMPONENTS OF NATURAL ENVIRONMENT RATING

Source Options

Instream

Flows

Fish

Habitat

Fish
Threatened

Threatened Endangered

Non Geotechnical Species

Endangered TE Weighted and Natural Other

Species Species Average Hazards Than Fish Wetlands

Wildlife

Habitat

Weighted

Average

Bull Run N/A 5.0 3.0 5.0 4.7 4.9

Dam3

Columbia 1.0 1.0 1.0 1.0 1.0 2.6

Willamette 1.0 1.0 1.0 1.0 1.0 1.0

Clackamas 3.0 3.0 3.0 3.0 2.4

5omgd

Clackamas 50 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

mgd

ASR 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0 1.0 1.5

Note Ratings range from to lower scores are preferred

Scores for this option do not factor in potential to provide environmental mitigation or enhancement



Table B-3

COMPONENTS OF HUMAN ENVIRONMENT RATING

Land Use

Source Hazardous Weighted Recreation Scenic Weighted

Option Cultural Materials Non-Compatibifity Inconsistency Average Resources Resources Average

BuliRun 1.0 1.0 1.0 4.5 4.3 1.0 3.0 3.6

Dam3

Columbia 1.0 3.0 1.0 1.0 1.0 0.0 1.0 2.5

Willamette 1.0 3.0 0.0 1.0 1.0 0.0 1.0 2.5

Clackamas 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

ASR 1.0 1.0 1.0 3.0 2.8 1.0 1.0 2.2

Note Ratings range from to lower scores are preferred



Table B-4

COMPONENTS OF VULNERABILITY TO
CATASTROPHIC EVENTS RATING

Source Options Volcanic Slide Spills Fire Average

Bull RunDani3 3.5

Columbia 3.3

Willamette 2.5

Clackamas 2.5

Bull Run vulnerability to volcanic event would be substantially reduced if the Sandy

River conduit crossings were reinforced

Note Ratings range from to lower scores are preferred
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DEMAND FORECASTING METHODOLOGY

OVERVIEW OF THIS TECHNICAL APPENDIX

This appendix presents conceptual and technical overview of the water demand

forecasting model prepared for the Portland Regional Water Supply Study This

appendix also provides documentation with respect to adapting the regional model to

the specific forecasting needs for the City of Portland Water Bureau

The first section of this appendix addresses the conceptual framework used to develop

and implement the demand forecast model It specifically addresses

Improvements of this model over previous demand forecast models developed

for the Portland metropolitan region

Econometric modeling of water demand

Vintaging and naturally occurring water conservation

Peak day water demands and

The models treatment of uncertainty

The second section of the appendix describes the data used to develop and model water

demands Included is discussion of the various sources and types of data collected

description of units of measurement particular to this model and storage of this data in

SAS dataset format

PHASE WATER DEMAND FORECAST FRAMEWORK

Calibration of Billing Data to Production Data

For each agency our first task was to calibrate customer sales to water production We
used distributed lag model to adjust sales per customer class by distributing it across

previous lagged periods of production This distribution is given by the regression

coefficients for each lagged production variable in the model The number of lagged

production periods was largely determined by the number of months in each water

agencys billing cycle The general form of the model is



SALES INT PROD1 PROD11PR0D12

where

SALES1 is the calibrated sales per customer class in month

INT is the regression intercept and

PROD is total production in the relevant subregion in month

Adjusted billing demand for each class is given by summing the regression coefficients

forJagged production and multiplying this sum by the production total in each month

then adding the intercept term We refer to this as production-normalized sales

The theoretical reason for normalizing sales to production is to redistribute water

demand to the period inwhich it was consumed instead of the period in which it was

billed The practical result of this calibration method is that it shifts each years sales

peak backwards one or two months This is the desired effect since billing demands

are composite of actual consumption from one and two months prior

Usage Per Customer Framework

The next task was to convert sales into sales per account for each customer class This

removed the effect of population growth and account variation from the regression

portion of the forecasting framework Alternative population growth scenarios by

customer class and provider were considered directly in the uncertainty analysis

Class-specific sales histories of three years or longer were developed from data

provided by 15 jurisdictions These jurisdictions include Tualatin Valley Forest

Grove Hilisboro Clackamas Mount Scott Oak Lodge Clairmont West Linn

Canby pregn City Portland Sandy Troutdale Gresham and Rockwood

Weather Impacts

Theinfluencè of weather on water demands was determined by applying two types of

variables in the econometric framework The first type is seasonal index of water

consUmption which captures of the impact of normal weather on per customer usage

C-2



each month.37 The second type of variable captures the impacts of deviations from

normal weather on water usage

The first step in developing the seasonal index was to calculate thirteen-month

moving average of water sales The current month the previous six months and the

subsequent six months were averaged to derive this moving average.38

The second step was to divide calibrated sales for each period by the moving average

for that period This estimates the ratio of actual sales to moving average sales Then

the ratios for each month across all the years in the analysis i.e all the Januarys all

the Februarys and so on were averaged For example we averaged the ratio for

January 1984 January 1985 and so on through January 1992 This yields the average

ratio of actual January sales to moving average January sales Applying this method to

each month provides stream of 12 constants representing normalized cyclical

pattern of consumption

Deviations from normal weather were derived from Portland Airport and North

Willamette Experimental Weather Station NWES weather data Normal weather is

given by the average values from 1961 to 1992 for daily precipitation and for daily

average temperature The NWES data was used for Clackamas County-based

providers and the Portland Airport weather was used for all other providers

Exploratory Analysis and Model Development

The econometric models initially included economic variables water prices economic

activity along with weather variables Jurisdiction-specific regression models for

residential and nonresidential customer classes were based on the following equations

37This approach is based on previous research by Jack Weber of Montgomery Watson See Final

Report Conservation Rate Study Tualatin Valley Water District by Montgomery Watson completed

June 1993 Forecasting Demand and Measuring Price Elasticity published by Management and

Operations May 1989

We refer to previous periods as lags and to subsequent or future periods as leads Prior to calculating

the moving average the sixth lag and the sixth lead were initially divided by Iii this way the impact of

these outer periods on the moving average was reduced Then the six lags the six leads and the current

months sales were added and the sum was divided by 12
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Residential NSPA SI DPRECIP DTMEAN DPCPSUM
DTMNSUM RATE INCOME

Nonresidential NSPA SI DPRECIP DTMEAN DPCPSUM
DTMNSUM RATE EMP

where

NSPA is the calibrated sales per account

SI is the seasonal index of normal consumption

DPRECIP is the deviation of daily precipitation from the 30 year average

DTMEAN is the deviation of average daily temperatnre from the 30 year average

DPCPSUM measures the additional impact of DPRECIP in summer months

DTMNSUM measures the additional impact of DTMEAN in summer months

RATE is the real price of water by class and provider

INC is per capita county income and

EMP is county employment

Exploratory analyses indicated that seasonal usage patterns and deviations from normal

weather were key drivers affecting per customer water usage across all customer

classes The economic drivers were inconsistent in these regressions In most cases the

coefficients had the wrong sign or were statistically insignificant This was probably

due to the fact that water prices and economic activity in the Portland area were fairly

stable and exhibit little variation over the historical billing period As with population

growth hypothetical water price changes were addressed in the uncertainty analysis

Development of Gross Water Demand Forecast per Customer

Development of the econometric/gross forecast model per customer consisted of three

additional steps
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Estimate final regression models without price income and employment for

each class and provider

Apply the appropriate regression models and other data to providers that did

not have class-specific billing data and develop synthetic estimates of

historical water usage for each class jurisdiction and county

Calibrate and revise as necessary the synthetic estimates to historical data for

each provider based on the following jurisdiction-specific parameters

Average annual sales

Average monthly sales

Ratio of peak month sales to average annual sales

The gross water demand methodology developed in this section should be viewed as the

starting point for water forecasting It represents business-as-usual case where total

consumption is driven by the seasonal usage patterns the weather and the number of

customers .Per customer usage is constant over the forecast horizon

Development of Gross Water Demand Forecast

After developing the econometric models for sales per customer we estimated the total

demand forecast by multiplying sales per customer by the number of customers in each

customer class served by each provider The number of customersper class and

provider were estimated in the following way

We collected billing data from each provider including number and type of

customer classes and customers per class in January 1992

We calculated average annual growth rates AAGR between 1992 and 2040 for

households and employment for each providers service area based on Metros

regional land use planning model Specifically the Preferred Alternative

scenario was used as the final regional land use scenario.39 Since Metro did not

forecast growth through 2050 we assumed that growth from 2040 to 2050

would follow the same growth rates as in the 1992 to 2040 period

39These estimates are available from Stuart Todd at Metro
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We estimated the number of accounts per residential class single-family

multifamily and apartments in each year through 2050 as the sum of the

previous years accounts plus the compounded increase indicated by the AAGR
We interpolated the monthly number of accounts within each year as straight-

line average between December of the previous year and December of the

current year

We also estimated high and low growth scenarios based on Metros alternative

population scenario simulations Metro estimated the high and low potential

grovth for the region relative to the baseline forecast.4

We calculated the ratio of 2040 high and low scenarios to the baseline from

Metros forecast and applied this ratio to the provider billing data to estimate

the high and low number of customers for each customer class and provider in

2040 We then recalculated the AAGR for high and low scenarios for each

customer class

Vintaging and Naturally Occurring Water Conservation

Changes in water services technologies through building codes appliance standards

and the competitive marketplace will impact per customer water consumption over

time Technological change will reduce usage as processes and equipment efficiently

using scarce resources replace less efficient equipment types We refer to all of these

changes whether driven by the marketplace or regulation as naturally occurring

conservation Naturally occurring conservation covers the installation and use of all

water saving technologies that is independent of provider-sponsored programs

Building and Equipment Vintaging

Barakat Chamberlins approach to developing estimates of naturally occurring

conservation relied on the turnover or vintaging of buildings and equipment We
combined information on the expected lives of buildings and equipment the saturation

rates of water using equipment the penetration rates of efficient and inefficient

equipment within each end use and the expected consumption of each end use

Metro 1993 The Regional Forecast Portland-Vancouver Metropolitan Area Forecast 1990-2040

Available from Metros Planning Department Data Resource Center
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The vintaging model starts with penetration and saturation rates of each end use by

efficiency level Estimates of water usage change over time with the growth of the

building stock in each jurisdiction the natural decay of existing building stock and the

turnover of end-use equipment

Customer classes were separated into three groups Residential customers comprise the

first where naturally occurring conservation affects major indoor end uses and where

information on end use consumption and penetration rates were readily available The

second group consists of commercial customers where number of end uses will likely

be impacted but little information is available on individual end-use consumption The

last group is comprised of classes such as industrial and agricultural customers where

naturally occurring conservation was expected to have little impact on per customer

consumption

Market Share Assumptions

Residential plumbing codes for the Tn-County area began affecting the efficiency of

water-using equipment in 1978 by requiring toilets to have minimum efficiency of 3.5

gallons Later codes further affected the efficiency of toilets showerheads and faucets

Clothes washers and dishwashers are not covered by plumbing codes but clothes

washers are affected by energy standards that reduce the amount of water used

Efficiency standards in commercial toilets faucets and showerheads have also

increased throughout the 1980s

Information also exists on new technologies introduction and market share throughout

the last 15 years Applying secondary data and conversations with manufacturers and

experts in the field we estimated the annual market shares of each technology and

efficiency type Table contains our assumptions of market shares for low medium

and high efficiency equipment from 1977 through 2000
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Table C-i

PENETRATION RATES OF END-USE EQUIPMENT

Low Efficiency Medium Efficiency High Efficiency

Toilets

Pre-1978 100%

1978 100%

Post-1991 100%

Faucets

Pre-1980 100%

1980-1983 100%

1984-1991 25% 75%

Post-1991 100%

Shower

Pre-1980 100%

1980-1983 100%

1984-1991 40% 60%

Post-1991 100%

Clothes washer

Pre-1982 100%

1982-1991 100%

1992-2000 98% 2%

Post-1991 95% 5%

Dishwasher

Pre-1982 100%

1982-1991 40% 60%

Post-1991 90% 10%
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Equipment Lifetimes

The changing composition of equipment efficiencies in the population is dependent on

the turnover of old equipment and the addition of new housing as well as on the

efficiency of new equipment Existing equipment turnover is dependent on the expected

useful lifetime of the equipment Barakat and Chamberlins assumptions about

equipment lifetimes were developed by contacting manufacturers and experts in the

field The results are displayed on Table Using this information the vintaging model

simulated the increasing penetration of more efficient equipment in the residential

households of each jurisdiction over time

Table C-2

EQUIPMENT LIFETIMES IN YEARS

Number of Years After Which Number of Years After Which

End Use 50% of End Uses Remain 10% of End Uses Remain

Toilet 25 45

Showerhead 10 20

Faucet 15 25

Clothes washer 14

Dishwasher 13

Forecasting Existing and New Building Stocks

The annual account estimates used to forecast the initial demand for each jurisdiction

and each residential class are used as proxy fOr total annual building stock New

buildings are the difference between each years total building stock and still existing

building stock from the previous year This is not the simple difference between the

total building stock in the one year and the previous year as some of the existing

buildings will have been destroyed completely gutted and renovated or removed from

the system in the course of year How many existing buildings are replaced each year

depends on the stock of vintages and the overall decay rate

Decay rates of existing 1992 base year stock and new stock were specified Two

different decay rates were specified as the existing base year building stock was an
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amalgam of vintages rather than buildings constructed in one year An exponential

decay function was specified for the 1992 building stock in the form

Sb 1-r

where

Stock in year

Sb Stock in 1992

Annual decay rate

The decay rate is 0.005causing one-half of one percent of the remaining 1992 stock to

be removed each year At this rate 50% of the existing buildings will have been

replaced or renovated in 140 years

Due to its homogeneity of being built in one year new building stock is assumed to

have logistic decay rate The logistic function is S-shaped curve that results in

small decay rate the first years then increases dramatically before tapering off The

default logistic decay function is

Skl 111 ebt
where

Stock in year

Sk Stock of new buildings in base year

ab Logistic function parameters

The parameters and are set by specifing the periods and stock percentages

remaining for any two years The selected years 20 and 100 are respectively associated

with 99% and 50% This specification assumes that 99% of the building stock remains

twenty years after construction and that 100 years after construction only 50% of the

buildings remain The time period and the survival rates are then inserted into the

above equation producing two simultaneous equations

0.99 11111 eb2O
0.51_1II1eab1

c-b



The two unknowns are estimated and solved for the equations

ln0.99/1-0.99-lnO.5/l-O.S/
20-100 -0.05743

aln0.5Il0.5bl00ln0.5/l0.5
-0.057 100 5.74

To visualize how the vintaging model operates assume that the base year building

stock and each subsequent year of new buildings are separate stocks with different

decay rates Table Each years new buildings are the difference between the total

number of buildings forecast minus the existing building stock These new buildings

are the first entry .in each cOlumn except for the total and 1992 stock. The existing

building stock is the sum of the remaining 1992 base year building stock and the

remaining building stock for each earlier year of new construction

Table C-3

DISTRIBUTION OF BUILDING STOCK BY YEAR AN EXAMPLE

Year Total Stock 1992 Stock 1993 Stock Stock 1995 Stock 1996 Stock

1992 10000 10000

1993 10150 9950 200

1994 10302 9900 199 202

1995 10457 9851 199 202 204

1996 10614 9801 199 201 204 207

Mathematically this the new building stock is

NewITotalI_Sb1_r_ESk1_1/1 eab1
New1 New construction year

Total1 Total building stock year

Sb Stock in base year

Annual decay rate

Sk Stock of new buildings in year where

ab Logistic function parameters
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Forecasting Equipment Stocks

Equipment stocks are forecasted with similar methods In the case of each end use three

different stocks are forecast for each efficiency level The new equipment stock

installed each year are dependent on the growth and decay in housing the natural

replacement cycle of equipment and the penetration rates of efficiency types Housing

and equipment decay are independent of each other As with the building stock decay

rates for existing and new equipment take two different functional forms Base year

equipment stocks decay according to the specified turnover rate while new equipment

decays according to the logistic rate

The initial penetration rates are estimated by utilizing each jurisdictions annual average

housing growth rate during the 1980s then backcasting using the vintaging model

Regional averages were considered inappropriate as almost half the housing in some

juriidictions was built during the 1980s This resulted in differing base year equipment

efficiency penetration rates for each jurisdiction Saturation rates were assumed to be

100% for all end uses except clothes and dishwashers Initial clothes and dishwasher

saturation rates were estimated using data from the Pacific Northwest Residential

Appliance saturation survey of 1988 and the 1988 Residential Portland Water Bureau

Survey Saturation rates were allowed to increase on the assumption that all appliances

that removed from the existing stock would be replaced and all new buildings would

install them

An example of the changing stock levels for toilets and showerheads can be seen on

Table The penetration level for each efficiency type is set in 1992 the base year of

the forecasts Plumbing code requires that only high-efficiency toilets and showerheads

are installed after the beginning of 1992 Due to this change in the building code the

share of high efficiency equipment in each years total existing equipment stocks

increases over time The model assumes that negligible numbers of low and medium

efficiency equipment have been installed since 1991
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Table C-4

DISTRIBUTION OF EQUIPMENT STOCK BY YEAR AND
BY EFFICIENCY LEVEL AN EXAMPLE

Low Efficiency Medium Efficiency High Efficiency

Year Shower Heads Shower Heads Shower Heads

1992 1912 1420 1727

1993 1817 1349 1980

1994 1726 1282 2226

.1995 1640 1218 2465

1996 1559 1157 2699

1997 1481 1100 2928

1998 1407 1045 3151

1999 1337 993 3369

2000 1271 944 3583

2001 1207 897 3793

2002 1147 852 3999

2003 1090 810 4202

2004 1036 769 4402

2005 984 71 4598

2006 935 695 4792

2007 889 660 4984

2008 845 627 5173

2009 803 596 5361

2010 763 566 5547

Forecasting Consumption with Naturally Occurring Conservation

Two steps were required to complete the water demand forecast net of naturally

occurring conservation
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We applied the account vintage model to the forecasted water accounts based

on Metro and provider data by class for each agency

We used the end-use vintage model and end-use consumption and saturation

profiles to determine naturally-occurring net sales forecast for each agency

Information on water consumption by various end use equipment types was primarily

derived from the seminal 1984 Brown and Caidwell study for the U.S Department of

Health and Urban Development Average per capita per day consumption levels were

estimated for each equipment type Table The equipment stocks forecast were then

used to estimate saturation rates for each year and to estimate weighted average per

capita per day consumption level for each end use

Table C-6

PER CAPITA DAILY CONSUMPTION

Low Efficiency gpd Medium Efficiency gpd High Efficiency gpd

Toilet 22 14 6.4

Shower 16.3 12.5 8.2

Volumetric Faucet 11.6

Non-Volumetric Faucet 1.7 1.7

Clotheswasher 16.5 13.2 8.4

Dishwasher 2.4 1.3

Average nonseasonal base load consumption per account was estimated by taking the

average daily consumption for the period November through April Seasonal

consumption was the additional consumption over and above the base load consumption

in May through October

Miscellaneous end-use consumption was the difference between the average

nonseasonal base load consumption per person and the total weighted consumption per

person of end uses being tracked As exact information on the number of persons per

account was missing the estimation was performed at the county level This resulted in

miscellaneous consumption constituting approximately 10% of the total base load
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The changing base load consumption over time was calculated by holding

miscellaneous consumption seasonal consumption and the number of people per

account constant This change came about solely due to the increased penetration of

high efficiency equipment in the building stock

Little information was available for the water usage of commercial buildings With

codes affecting the efficiency of some plumbing fixtures it was expected that

commercial water use would be reduced on the per employee basis Therefore to

model these efficiency improvements it was determined that all new accounts and

toilets would lead to 5% decrease in the nonseasonal base load With 50% decreases

in toilet consumption this 5% reduction is deemed quite conservative

Unaccounted-For Water Demand

Unaccounted-for water typically includes water used for fire plugs some municipal

uses and water distribution system maintenance We estimated the .unaccounted-for

water percentage for each provider based on comparison of the sum of billed sales for

all customers across all providers served by each producer with the total amount of

water coming through the start of the distribution system sometimes called

headworks

Since this comparison process required aggregation of water sales to monthly

timestep it is possible that loss of precision could have occurred during the

unaccounted-for water estimation Therefore we routinely rounded the ratio of

unaccounted-for water to total billed sales to five percent increments

Peak Day Water Demand Forecast

Our approach to estimating peak day demands builds upon the approach used in the

Phase study and consists of three steps

For each agency we started with the agency-specific peaking factors from Phase

These factors show the ratio between peak day usage and average daily usage

based on normal weather Using this annual load factor gross estimate of

peak day water demands was developed for each provider
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The next step was to convert the annual load factor to peak month load factor

under normal weather This is given by dividing peak day usage by peak month

usage

The final step is to develop design day peak demand estimates for each

provider This was estimated through the following formula

Design Peak Day demand AA PF1 PMWAJI RPSAAAJ

where for provider and year

.AA Annual Average demand measured in millions of gallons per day

PF Peak Factor

PMWA Peak Month Weather Adjustment and

RPSAAA Ratio of Peak Season to Annual Average Adjustment\

The annual average demand is summary measure of the consumption of all customers

of each provider in gallons per day The peak factor is ratio of demand on the peak

day to the annual average usually between and

The peak month weather adjnstment is defmed as the ratio of peak month demand

under an extreme weather condition to peak month average weather demand The

extreme weather condition was simulated by estimating water demand for monthly

precipitation and temperature at 95 percent confidence limits This term captures the

adjustment for peak weather conditions coinciding with peak water demands for

planning concerns

The ratio of peak season to annual average adjustment is term used to capture the

inherent change in the importance of the peak season as naturally occurring

conservation continues to penetrate the market Since naturally occurring conservation

chiefly affects the residential customer classes with respect to indoor end uses only the

share of total demand represented by outdoor end uses is likely to grow over time This

implies that the ratio of the peak season to the annual average will also grow over time

As peak season demands become relatively larger this will have an upward effect on

the peak day factor which is what this adjustment is intended to capture
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Treatment of Uncertainty

All forecasts and associated models are subject to uncertainty including model

structure model parameters and forecast drivers In this study Barakat Chamberlin

concentrated primarily on uncertainty in population and employment drivers to develop

two alternative scenarios high growth high demand case and low growth
low demand case

secondary area of concentration here was price elasticity As reasonable price

elasticity estimates could not be generated with the econometric model from historical

data Barakat Chamberlin used price elasticity information from secondary sources

and applied real price increase assumptions to the alternative scenarios.4t

Table summarizes the elasticities and how we applied them in this study Given the

large projected reductions in indoor use in residential and multifamily buildings winter

elasticities were reduced by 50% to avoid double counting

Table C-6

PRICE ELASTICITY ASSUMPTIONS

Long-Run Elasticity Assumption for

Customer Class Type without Conservation Forecast Model

Residential Single-Family

Indoor/Winter -0.1 -0.05

Outdoor/Summer -0.3 -0.3

Residential Multifamily

Indoor/Winter -0.05 -0.025

Outdoor/Summer 0.1 -0.1

Nonresidential

Indoor/Winter -0.2 -0.15

Outdoor/Summer -0.2 -0.2

411n particular we relied on recent literature survey of price elasticity estimates developed by Ben

Dziegielewski Estimating Price Elasticity of Demand For Water The Impact of Conservation Rate

Structures in Raze Structures to Promote Conservation Proceedings of Conference Organized by the

Delaware River Basin Commission and the New York City Water Board 1990 pp 11-27
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All price increase scenarios in the forecast rçfer to real price changes other than those

associated with potential resource options considered in this study Thus possible price

changes from sewage treatment environmental compliance and fixing an aging

distribution system are included but new water source options are not included

The most likely case assumes 0.25% annual real increase in water prices or about

16% higher relative to 1992 prices by the year 2050 The low case assumes an even

greater annual increase of 0.5% or about 34% higher relative to 1992 prices by the

year 2050 The high demand case assumes no increase in water prices

PHASE WATER DEMAND FORECAST DATA

Barakat Chamberlin collected four types of data to support the forecast development

including water sales water production weather and economic data This section

describes the data sources and treatment

Water Sales Data

We developed comprehensive data collection instrument to gather variety of

information about each of the water providers participating in this study This

instrument was mailed to specific contacts at each of the 30 agencies We asked for the

following pieces of information

For the period January 1989 through December 1992 monthly totals of water

sales number of accounts and revenues for each customer class

For the period January 1983 to December 1988 monthly totals of water sales

number of accounts and revenues aggregated across all customer classes

The estimated monthly sales in 1991 for the top 10% and top 20% of residential

class customers including total sales and number of accounts in each group for

each residential class served by the agency

The estimated monthly sales in 1991 for each of the customers in the top 10%

of each nonresidential class including total sales and name of the customer

where available
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written description of each customer class including definition of what

types of customers occupy each class e.g residential single-family industrial

municipal etc.

copy of all rate schedules in effect since 1983

brief description of sewer and storm water charges

Descriptions of any existing prior or planned conservation and/or curtailment

programs

An estimate of unaccounted-for-water i.e simply the difference between

production or wholesales and retail sales

Any future water sales projections developed by the agency

map of the agencys service area

list of providers to whom the agency wholesales water

Water Production Data

We collected from eight primary water wholesalers in the region data regarding

monthly water production during the historical portion of the study period This

includes Canby Clackamas the Joint Water Commission Lake Oswego Portland

Oak Lodge South Fork and Tualatin Valley.

Weather Data

Historical daily weather data for January 1960 to December 1992 was collected from

the City of Portland Water Bureaus subscription to the National Climatic Data Center

historical series on CD-ROM Historical weather was compiled for two separate

weather stations in the Portland region including the Portland Airport and the North

Willamette Experimental Weather Station hereby abbreviated NWES located in

Clackamas County These stations collected separate streams of weather information

including minimum temperature maximum temperature precipitation and snowfall

The NWES weather data also included evapotranspiration which was collected for

potential use in the demand forecast equations but was not subsequently included
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We calculated the mean daily temperature as the average of minimum and maximum

daily temperature We also calculated the 32-year arithmetic means of daily

temperature and precipitation for each month i.e the average daily temperature and

precipitation for all January months the average for all February months etc. These

represent the long-term monthly averages We then calculated the average temperature

and precipitation for each month and year from 1983 to 1992 These represented the

actual monthly averages for the historical portion of the water demand forecast We
subtracted the long-term average temperature and precipitation from the actual averages

to calculate the actual monthly difference from .the long-term average

We performed statistical test of the equality of the long-term monthly means of daily

minimum and maximum temperature and daily precipitation between the two weather

stations statisticians refer to this as t-test We .were interested to see if there was

statistically significant difference between the monthly mean weather statistics This

would start to indicate any long-run variation in the weather across the region We
found no statistically significant differences in the means of any of the weather statistics

except for minimum temperature and these differences were fairly small

approximately on the order of one or two degrees Despite the relatively small degree

of these weather differences we decided to retain both weather stations for use in the

demand forecasts

We applied the Portland Airport weather station data for all forecasts in Multnomah

and Washington Counties and the NWES weather station data for all forecasts in

Clackamas County Additionally for subsequent scenario analysis of water demand

weather sensitivity we calculated the standard deviation of daily temperature and

precipitation about the mean for each month and year in the historical portion of the

forecast period i.e January 1983 to June 1992 This permitted us to estimate the

95% confidence interval about the mean of daily temperature and pressure in given

month of the forecast period This scenario analysis is described briefly in the section

of this chapter describing forecasting results

Economic Data

We collected estimates of historical i.e 1982 to 1992 and forecasted county-specific

annual per capita income and monthly employment from the State of Oregon Bureau of

Economic Analysis We estimated monthly per capita income as straight-line function

between end-of-year annual estimates for the per capita income estimates We also

collected the Consumer Price Index CPI for All Urban Consumers in the Portland

Vancouver metropolitan statistical area MSA from the State of Oregon
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Employment Division We used the CPI to adjust the historical and forecasted income

estimates into real dollars using base year period of 1982 to 1984

Additionally historical estimates of population i.e 1980 to 1992 were collected from

the Portland State Universitys Center for Population Research and Census for each

city in the three-county regional area

Forecast Drivers

Long-term annual average growth rate estimates for population households and

employment by county were initially collected from the Metro Planning Departments

Base Case II Summary of its Regional Forecast Allocation and Transportation Model

dated June 28 1993 These estimates were updated onAugust 1994 with Metros

Preferred Alternative Scenario The Metro data included

1990 census data aggregated to match water districts for

Population

Occupied households by housing types e.g single-family multifamily

Forecasts by 10-year increment through 2015 aggregated to match water

districts for

Population

Occupied households by housing types e.g single-family multifamily

Employment broken down between retail and non-retail

Historical data from the 1980s aggregated to match water districts for

Population

Households by housing type

Employment broken down between retail and non-retail
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Conservation Measure Data

Information on water consumption by various end use equipment types was primarily

derived from the seminal 1984 Brown and Caidwell study for the U.S Department of

Health and Urban Development

Peak Day Factors

Information on peak day factors was based on the Phase forecast compiled by CH2M
Hill We additionally compiled list of peak day weather adjustments described in

section 2.4 above This weather adjustment was based on combination of the weather

response coefficients estimated in the econometric models for sales per account and

estimates of extreme weather occurring in the peak month estimated by the 95 percent

confidence interval for deviations of precipitation and temperature from their long-run

normal values for each providers peak month The peak month weather adjustment is

defined as the ratio of peak month sales in month with weather conditions at their 95

percent confidence interval to peak month sales in month with normal weather

These assumptions are included in the spreadsheet PEAKFACT.XLS included in the

data library for this documentation

Price Elasticities

Our primary source of water demand price elasticities was recent literature survey of

price elasticity estimates developed by Ben Dziegielewski Estimating Price Elasticity

of Demand For Water The Impact of Conservation Rate Structures in Rate

Structures to Promote Conservation Proceedings of Conference Organized by the

Delaware River Basin Commission and the New York City Water Board 1990 pp 11-

27

Real Price Increases

Although we did not incorporate specific capital budget plans into the price response

portion of this study we did capture the effect of consumer response to rising prices

for water in real dollars through simulation process The assumptions underlying this

simulation are included in the spreadsheet PRICEIN2.XLS included in the data library

for this documentation
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Appendix

DESCRIPTION OF FLAVOR PROFILE ANALYSIS



-eUndbergComssiOfler
CITY OF Michael Rosenberger Administrator

1120 S.W 5th Avenue

PORTLAND 0EGON Portland Oregon 97204-1926

Information 503 823.7404

Fax 503 823-6133

BUREAU OF WATER WORKS TDD 503 823-6868

Activily FLAVOR PROFILE ANALYSIS FPA

Date Tuesday July 11 1995

Location Water Bureau Water Quality Laboratory

1900 Interstate at Tillamook

Control Center/Lab Conference Room

Time 200 pm official panel convenes

300 pm unofficial tasters convene

Particioants

Official flavor profile analysis panel

Unofficial taste testers Mike Lindberg Mike Rosenberger Greg Nokes et al

Observers Lorna Stickel Roberta Jortner

Panel Coordinators Alberta Selerstad and Dick Thies WB Lab

Purpose

Using single sampling of existing drinking water supplies we are asking the

panel to explore the taste and odor characteristics of sources under consideration for

future use in the Portland metropolitan region The results will be used to better

understand the potential influence of different treatment/disinfection regimes and

different sources on taste and odorcharacteristics

This particular session will be set up to observe potential differences in how

taste and odor of these samples are perceived by trained and untrained tasters using

structured non-biased blind sample industry-accepted analytical approach

Relationship to Regional Plan

The water providers in the Portland metropolitan region along with METRO

are examining different ways to meet growing future water demand Each of the FPA

samples come from existing potable water systems that obtain water from sources

that are being considered for future use in the Portland metropolitan region Each of

these systems complies with federal and state drinking water standards

An Equal OpportunitY Employer



The Regional Water Supply Plan project is eamining key issues opportunities

and constraints associated with each of the sources including water quality and

treatability cost reliability environmental impacts and the potential for conservation

along with/compared to new supply sources

The FPA can demonstrate differences in how various drinking water sources

taste and smell Potential differences can come from aspects of raw water quality

and from treatment The samples collected for the FPA represent host of different

filtration and disinfection techniques currently and potentially being used in and

around the region

lmoortant considerations for July 11 analysis

The FPA technique does not rank or rate these samples or sources It

identifies perceived tastes and odors and their intensities using industry standardized

techniques and descriptors It identifies ranges rather than hierarchies of attributes

These samples are not fully representative of the sources under consideration

in the Regional Supply Plan Differences in sample intake location

treatment/disinfection processes and current water quality conditions can result in

significant differences in the taste and odor of treated water

Samples of the Columbia and Willamette were collected from treatment plants

with significantly differently intake locations than the sites under consideration for our

Regional Supply Plan They also represent differences in treatment

These are single samples collected in the last 24 hours Seasonal changes in

source water quality can result in markedly different tastes and odors at different

times of the year

The FPA panelists are trained in the standardized techniques and descriptors

over several months and receive periodic refresher training This allows panelists to

become especially sensitive to tastes and odors

The FPA testing is conducted in an environment that minimizes extraneous

taste and odor interferences The method includes warming of samples to further

improve the ability to detect subtle qualities

The FPA panelists can detect tastes and odors that go unnoticed by most

consumers in typical sethngs



How it works

Principle FPA uses panel of four or more trained tasters to examine the sensory

attributes of samples Odor and flavor are evaluated by sniffing and tasting

Panelists identify individual components of odor and flavor in the order in which they

are sensed and assign intensities to each

Samples are not ranked by this method or given any sort of overall

subjective grade FPA results for water samples cannot be used to form list

that ranks samples from best to worst any more than taste test of different

flavors of soft drinks can

Cautions Panelists cannot eat or drink at least 1/2 hour before the session

Perfume or cologne is not allowed The session is held in an odor-free environment

Training Panelists receive extensive training weekly for six months Panelists are

screened to ensure their ability to taste and smell standard attributes During

training panelists are calibrated using the taste and odor standards listed below

Taste Standards Taste standards cover the four basic tastes sweet sour salt

and bitter The panel is trained with standards covering the entire intensity scale of

to 12 On this scale is at threshold just detectable is very weak is weak
is weak to moderate is moderate and 12 is strong The sweet taste standard is

used for estimating both taste and odor intensities as there are no sweet odor

intensity standards

Odor Standards These are standards used to characterize different odor types

They generally consist of small amounts of selected chemicals spiked intoodor-free

water although few are prepared from other ingredients suchas cloves dried

grass wet grass rubber hose and soap The odor standards we use include

COMPOUND DESCRIPTOR

Benzaldehyde Sweet almond

Chlorine free Chlorine

Coumarin Summer grass/vanilla

Cumene Shoe polish

Diphenyl ether Geranium

1-Dodecanol Liquid dishwashing detergent

Eucalyptol Vicks Vapo Rub

Geosmin Earthy

Heptanal Rancid walnut oil

1-Heptanone Sweet banana



Hexanal

cis-3-Hexen-1 -ol

d-Limonene

2-MIB

Methyl methacrylate

trans-2-Nonenal

Styrene

m-Xylene

Cloves

Dried grass
Grass in water

Rubber hose

Soap
Wood shavings

Procedure

Lettuce heart

Fresh grass

Citrus

Musty

Plastic

Cucumber

Model airplane glue

Sweet organic chemical

Clove

Grassy

Decaying vegetation septic

Rubber hose

Soap
WoOd shaving

Place the sample cup before you at the edge of the table

While keeping the cover on the cup gently swirl cup briefly to help release

odors from the sample

Slide the cover to the side and sniff the smaple Keep hands away from the

cup and your face while sniffing

Note any odors detected and their intensities on your worksheet

Take small taste of the sample Sipping slurping and swishing the sample in

your mouth is encouraged All samples are potable so it is okay to swallow

Note down all tastes detected and their intensities on the worksheet

After pausing for one minute note all aftertastes if any and their intensities on

the worksheet

Cleanse palate with taste-and-odor-free water and proceed with the next

sample

Taste descriptors

Sweet Sour Salty and Bitter Mouthfeel astringent burning/peppery carbonated

chalky cooling metallic slippery/slimy warm



Many odor descriptors are also used for taste descriptors because the sense of smell

is closely tied to tasting Chlorine might technically only produce an astringent taste

effect in the mouth but it is smelled while tasting chlorine taste is inevitably

reported Since our customers taste our water this way our FPA panel does

likewise

Odor descriptors

Alcohol Grassy Potato bin Vegetation

Algae Hay Refinery Wet Paper

Almond sweet Hydrocarbon Rubber Woody

Antiseptic Iodine Seaweed

Barnyard Manure Septic

Bitter Marshy Sewage

Bleach Medicinal Shoe polish

Camphor Melon Skunk

Chalky Metallic Slimy

Chemical Mineral Smokey

Chlorine Moldy Soapy

Creeky Musty Solvent

Cucumber Onion Sour

Earthy Orange peel Spicy

Fish tank Paper Stale

Fishy Peppers Sulfur

Flowery Phenol Swampy
Fresh Pigpen Sweet

Fruity Pipey Swimming pool

Garlic Plastic Varnish

How we calculate FPA Panel results

After all samples are completed each panelist provides their odor descriptors

and intensities for each sample The odor descriptors and intensities are tabulated

This is repeated for the tastes and aftertastes If the panel coordinator sees different

descriptors from different panelists that may represent the same odor or taste

group discussion will be initiated to see if single descriptor can be found that will be

satisfactory to all panelists involved

The panel coordinator takes the tabulated data and for each descriptor

determines if 50% or more of the panel reported it If less than 50% reported it that

descriptor is considered note It is reported as being detected but has no



intensity value If 50% or more of the panel reports descriptor that descriptor is

reported as an official descriptor together with its average intensity value

The average intensity value is calculated by adding the numerical values of the

intensities reported and dividing by the total number of panelists not just by the

number of panelists who reported the descriptor



FLAVOR PROFILE SURVEY

PROCEDURE

NOTE While you are surveying samples avoid talking and keep your comments to yourselves

For each sample

Place the sample cup before you at the edge of the table

While keeping the cover on the cup gently swirl the cup briefly to help release odors from the sample

Slide the cover oft to the side and sniff the sample Keep your hands away from the cup and your face while sniffing

Note any odors detected and their intensities on the worksheet see descriptors and intensity scale below

Now take small taste of the sample Sipping slurping and swishing the sample in your mouth are encouraged

Note All of the samples are potable so its o.k to swalów the sample

Note all tastes detected and their intensities on the worksheet see descriptors and intensity scale below

After pausing for about one minute note all aftertastes if any and their intensities on the worksheet see descriptors

and intensity scale below

Cleanse your palate with the taste-and-odor-free water and proceed with the next sample

Only after panel members and observers have finished all samples will the identity of the samples will be revealed

SOME COMMON TASTE AND ODOR DESCRIPTORS

Algae Chalky Fishy Medicinal Papery Swampy
Antiseptic Chlorine Fruity Metallic Salty Sweet

Astringent Drying Grassy Mineral Sour Vegetation

Bitter Earthy Marshy Moldy/musty Stale Woody

ODOR INTENSITY SCALE

Intensities are recorded on scale of to

just detectable very weak weak weak to moderate moderate 12 strong

C-



City of Chlorine .Chlorine Bitter Odor stale sweet

Corvallis Taste antiseptic

bench-treated Mineral Aftertaste antiseptic

with GAC drying

South Fork Odor chlorine earthy fresh

Water Board stale

Taste coating fresh grassy
mineral

Aftertaste coatingity

City of Chlorine Bitter Odor geranium

Portland swimming pool Taste antiseptic

adjustment to Aftertaste antiseptic bitter

pH 7.5 with Musty Chlorine salty

sodium
-hvdr-oxide

City of Chlorine Chlorine Odor chemical grassy

Corvallis Taste bitter chemical salty

Musty Stale/Musty Aftertaste bitter coating

City of Chlorine Taste coating

Portland Aftertaste bitter

Musty/Stale

Clackamas Chlorine Chlorine Odor musty
Water District Taste coating earthy

Earthy mineral musty
Aftertaste drying metallic

City of Chlorine Chlorine Drying Odor stale

Kennewick swimming pool Taste mineral

Musty

Joint Water Chlorine Bitter Bitter Odor stale

Commission Taste sweet
Chlorine

Mineral

Papery

Laboratory Supervisor

Sam pie

Identity Descriptor

Odor
.Thtegsity

Portland Water Bureau Water Quality Laboratory

July 11 1995 Flavor Profile Analysis Data Rejpft for the RegionaL Water Supply Plan page

Taste

Descriptor

.rFaste
lnterisitv

Attertdste Aftertaste

Descriptor Intensity

Notes



Portland Water Bureau Water.Qqality Laboratory
July 11 1995 Flavor Profile Analysis
for the Regional Water Supply Plan

page
SAMPLE INFORMATION

Sample Identity

DatefTime Collected

Sample Location
Collected by
Bench-treated/By
Date Analyzed
Analyzed by

City of Corvallis bench-treated
with GAC
July 10 1995 130 p.m
Water Treatment Plant Lab
Dan Scottie

July 11 1995 Thies

July11 1995
Gilbey Hyde Sheets and Thies

.South Fork Water Board

July 11 1995 905 a.m
Treatment Plant Clearwell Effluent

Larry Sparling
July 11 1995

Gilbey Hyde Sheets and Thies

Sample Identity
Date/Time Collected

Sample Location
Collected by
Date Analyzed
Analyzed by

Sampfe Identity City of Portland adjustment to pH
7.5 with sodium hydroxide

Date/Time Collected July 995 945 a.m
Sample Location PoweliButte
Collected by Bill Hyde
Bench Treated/By July 995 Thies

Date Analyzed July 995
Analyzed by Gilbey Hyde Sheets and Thies

.Sample Identity .City.of Corvallis

Date/Time Collected July 10 1995 130 p.m
Sample Location Water Treatment Plant Lab

Collected by Dan Scottie

Date Analyzed July 995
Analyzed by Gilbey Hyde Sheets and Thies

SampIe Identity City of Portland
Date/Time Collected July 995 945 a.m
Sample Location Powell Butte

Collected by Bill Hyde
Date Analyzed July 1995

Analyzed by Gilbey Hyde Sheets and Thies

SampIe Identity CIackamas Water District

Date/Time Collected July 11 1995 1040 a.m
Sample Loäation Water Treatment Plant

Collected by Mike Sheets

Date Analyzed July 1995
Analyzed by Gilbey Hyde Sheets and Thies

iSample Identity City of Kennewick
Date/Time Collected July 10 1995 100 p.m
Sample Location Water Treatment Plant

Collected by Jim Cooke
Date Analyzed July 1995
Analyzed by Gilbey Hyde Sheets and Thies

.Sample Identity Joint Water Commission
Date/Time Collected July11 1995 900 a.m
Sample Location Water Treatment Plant Lab
Collected by Art WoII

Date Analyzed July 1995
Analyzed by Gilbey Hyde Sheets and Thies

Laboratory Supervisor



Flitioi PrófilëAiiälsisFPAfor Water Soüices tJiidér

Consideration for Future Use in the

Portland Metropolitan Region .1

Regional Water Supply Plan Source Ontion Information

Source Options Representative Reconimended
Intake Location Future Treatment
River Mile RM Disinfection Methods

Bull Run River Headworks on the Bull Run Current approach
unfiltered River Mt Hood National Unfiltered with

Forest RM 6.2 chlorine/chioramine

disinfection and p1
adjustment as necessary

Ozonation for disinfection
Bull Run River Headworks on the Bull Run and oxidation Granular
filtered River Mt Hood National activated carbon GAC

Forest RM 6.2 filtration

Between RM to RM 3.3 Conventional treatment
Clackamas River Intake sites include existing including sedimentation

facilities operated by Lake GAC filtration and pre
Oswego Clackamas River chlorination or post-

Water South Fork Water chlorination for disinfection

Board and Oak Lodge Water

District

Approximately one mile Ozonation for disinfection

Columbia River downstream of the and oxidation Granular

Columbia/Sandy River activated carbon GAC
confluence Oregon side filtration

@RM 119 approx
Conventional filtration alum

TrasklTualatin Rivers RM 56.1 coagulant pre and post

disinifect with cholorine
non-ionic polymer as filter

aid pH adjustment with
soda ash activiated carbon
as needed for taste and odor

Approximately 3700 feet Ozonation for disinfection
Willarnette River upstream of the 1-5 Bridge at and oxidation Granular

Wilsonvifle @RM 39 activated carbon GAC
approx filtration

The recommended future treatmentJdjs infection methods are presented in the RegionalWater Supply Plan Source Options Analysis Element Task Final Interim Report
Water Treatment Analysis Montgomery Watson May 1994

The Regional Water Supply Plan project considers the possibility that the Bull Run
source may at some future time need to be filtered to may increasingly stringent drinking
water regulations The recommended approach cited here emanates from the findings of
the Water Treatment Pilot Study Montgomery Watson April 1992 as referenced in the
Regional Water Supply Plan Source Options Analysis Element Task Final Interim
Report Water Treatment Analysis Montgomery Watson May 1994



FPA Water Sample Information

Source of FPA Sample Intake Sample Treatmentl

Drinking Water Water Provider Location Disinfection

Samples Agency River Mile RM Methods

Headworks on the Unfiltered with

Bull Run River City of Portland Bull Run River Mt chlorine/chloramine

Hood National Forest disinfection

RM 6.2

Headworks on the Same as above plus pH
Bull Run River City of Portland Bull Run River Mt adjustment to 7.5 using

Hood National Forest sodium hydroxide see
RM 6.2 footnote

Pre-chlorinate

Clackamas River Clackamas Water RM 3.3 conventional filtration

District with coagulate v/alum
polymer as filter aid post

chlorinate May use

activated carbon on that

day
South Fork Water Prechlorination alum

Clackamas River District EM 1.7 coagulant flocculation

cities of Oregon City polymeric Praestol

and West Linn 2515TR aid filter beds of

anthracite silica garnet
and gravel Chlorine and

sodium carbonate added

7.2-7.5

Dual media anthracite

over sand direct

filtration Ozone as

Columbia River City of Kennewick City of Kennewick primary disinfectant

WA Water Filtration Chlorine added at finish

Treatment Plant water clearwell

@RM 328 Ferric Chloride primary

coagulant w/ Caffloc-T

coagulant aid Caustic

soda for pH adjustment

Conventional filtration

TrasklTualatin Riverr Joint Water using alum coagulant pre

treatment plant Commission RM 56.1 and post disinifection with

located on Tualatin cities of Hilisboro cholorine non-ionic

River Beaverton and Fores polymer as filter aid pH
Grove adjustment with soda ash

Conventional filtration

Willamette River City of Corvallis EM 134 using alum coagulant and

pH adjustment using lime

Chlorine added for

disinfection Flouride

added

Same as above but treated

Willamette River City of Corvallis EM 134 on bench scale with GAC
media see footnote

Sample is pH adjusted to simulate corrosion control treatment that may be Implemented to comply
with Safe Drinking Water Act Lead and Cooper Rule and to indicate the taste effects of this

treatment approach
Sample has been filtered using granular activated carbon GAC media to simulate anticipated

treatment upgrade planned by the City of Corvallis and to indicate the taste effect of this treatment

approach
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APPENDIX CONSERVATION MEASURE SCREENING RESULTS

TABLEE-1

SCREENING RESULTS FOR INDOOR MEASURES

End Use Candidate Measure Pass Pass Description

Qual Econ

ç......

Assume SF household wflh

2.8 occupants/household

b/c ratios are sufficiently

high that it is clear the measures

will also pans for multifamily

PRESSURIZED TANK
ULF Toilets single family

Assume toilets per household

costs ncl

ULF Toilets multifamily

Assume 1.5 toilets per hh

cost mcI hrs labor $40/br

Ultra low-flow showerheads

Comparison at wholesale price defined as

nnce to utilities for larp-scaleprams
Low-flow showerheads 2.5 gpm retail price

Low-flow showerbeads wholesale price

ULFT gravity-flow tank type 1.6 GPF
Comparison at wholesale price

ULFT pressurized compare at retail price

ULFT pressurized compare at whlsle price

ULFT pressurized tank type 1.6 GPF
Comparison at retail price

IJLFr pressurized tank type 1.6 GPF
Comparison at wholesale price

It
YES

Jitra low-flow gpm

comparison at average retail price

Faucet aerators Low-flow faucet aerators retail price

Low-flow faucet aerators wholesale price

Low-flow faucet aerators retail price

Low-flow faucet aerators wholesale price

.eaking Faucet Install new seat washer cartridge

GRAVITY FLOW ULFT gravity-flow tank type 1.6 GPF
ULF Toilets single family Comparison at retail price

Assume toilets per hh

cost mcI hrs labor 540/hr

ULFT gravity-flow tank type 1.6 GPF
Comparison at wholesale price

ULF Toilets multifamily ULFT gravity-flow tank type 1.6 GPF

Assume 1.5 toilets per hh Comparison at retail price

cost mcI bra labor $40/hr

Toilet Tank Devices isplacement bags without chloramines YES

Screened for MF includes Displacement bags with chloramines YES

affect of chlorainines as shown Fill-cycle regulators without chloramines YES

screened for multifamily Fill-cycle regulators with chloramines YES

assumes both toilets retrofitted Early closure flapper valve wlo chloramines YES

Toilet Leak Detection Assumes hr labor S40/hr YES

Horizontal Axis Clothes Washer SF Residential mcI 1/2 hr labor Ii $40/br YES

Horizontal Axis Clothes Washer MF Residential mcI 1/2 hr labor $40/br YES

mcI 1/2 hr labor $40/hr YES

Residential Dishwashers Lower volume/optional cycle dishwashers YES

new horiz inste



TABLE E-1 Continued

Candidate Measure Pass

Qua
Screen

End Use

Commercial Toilets

Assume hrs labor $40/br

ULF valve-type toilet 1.6 GPF
comparison at retail price

YES

Pass Description

Econ

Screen ..-

YES

YES

YES rly retirement of 4.5 GPF valve-type toilet

YES arlv retirement of 3.5 GPF valve-tyne toilet

YES Purchase new 1.6 GPF instead of 3.5 GPF

IJLF valve-type toilet 1.6 GPF YES YES any retirement of 4.5 GPF valve-type toilet

comparison at wholesale price YES YES arly retirement of 3.5 OPE valve-type toilet

YES YES Purchase new 1.6 GPF instead of 3.5 GPF

ULFT tank-type toilet 1.6 GPF YES YES Early retirement of 5.5 GPF tank-type toilet

cornEar son at retailcej
YES YES Early retirement of 3.5 GPF tank-type toilet

IJLFT tank-type toilet 1.6 GPF YES YES Early retirement of 5.5 3PF tank-type toilet

comparison at wholesale price YES YES Early retirement of 3.5 GPF tank-type toilet

ULFT pressurized tank-type 1.6 GPF YES YES Early retirement of 5.5 GPF tank-type toilet

coniaar son at retail ice YES YES Early retirement of 3.5 GPF tank-type toilet

ULFT pressurized tank-type 1.6 GPF YES YES Early retirement of 5.5 GPF tank-type toilet

comparison at wholesale price YES YES Early retirement of 3.5 GPF tank-type toilet

Urinals Valves

commercial faucets

Valve retro md 05 hr tTh S40/hrl

janus

ame

YES

YES

YES Retrofit 4.5 GPF to 3.5 GPF

0.5 hr 540/br YES YES Retrofit 1.5 GPF to 1.0 GPF

faucet YES YES Early retirement of 2.0 ppm faucet

YES Party retirement of 3.3 eom faucet

ressure closing faucet YES YES Earl retirement of 2.0 ppm faucet

ame YES YES Early retirement of 3.3 ppm faucet

ame YES YES Purchase pressure closing instead of standard manual

oot-pedal operated faucet YES YES Early retirement of 2.0 ppm faucet

ame YES YES Early retirement of 3.3 ppm faucet

ame YES YES Purchase foot-pedal instead of standard manual

nfrared activated YES YES Early retirement of 2.0 ppm faucet

ame YES YES Early retirement of3.3 ppm faucet

itrasonic activated faucet YES YES Early retirement of 2.0 ppm faucet

ame YES YES Early retirement of 3.3 ppm faucet

Jltrasonic device only wholesale price ES YES istall on 2.0 ppm faucet

ame YES YES nstall on 3.3 ppm faucet

Jltrasonic device only retail price YES YES nstall on 2.0 ppm faucet

ame YES YES nstall on 2.0 ppm faucet

nng-loaded faucet av/aerator YES YES Early retirement of 2.0 ppm faucet

ame YES YES Early retirement of33 nom faucet

Commercial Clothes Washing Coin-operated front-loading machine YES YES Pirchase front-loading instead of average vertical

ElI machines for commercial applications YES N/A Application is site-specific Include in commercial audit

Comm dishwashing restaur/instit Purchase recycling instead of standard new YES YES Purchase recycling instead of standard new

Commercial HVAC measures Purchase new air-cooled unitary system YES YES Purchase new waler-cooled unitary system

OM costs have been factored Purchase new air-cooled chiller YES YES Purchase new water-cooled chiller

in and discounted to the NPY Purchase new air-cooled A/C YES YES Purchase single-pass condenser A/C Cooling

at discount rate of 6% Psirch closed-loop cond A/C Cooling YES YES Pirchase single-pass condenser A/C Cooling

arly retire of single pass/install closed YES YES Base Comparison 1see tech profile for description

Early retire of single pass/install closed YES YES Base Comparison see tech profile for description

mpr OM practices of water-cooled conden YES YES Continute with poor OM practices

Otonation of cooling tower water YES YES Good OM practices

mprove OM practices of evap coolers YES N/A ombined with OM for water-cooled condensers

team condensate return system heat exch YES N/A ta not available to characterize measure potential

Air-cooled pumps and compressors YES N/A ata not available to characterize measure potential

Commercial Miscellaneous Air-cooled ice-makers YES YES Water cooled per 100 lb ice

Air-cooled drinking fountains 16 gal/hr YES YES Average installed water-cooled drinking fountains

-idividual dwelling Unit submeters YES YES ompare to master-metered

Industrial Miscellaneous HVAC measures see above YES N/A Must be evaluated on site-specific basis

Some commercial application mprove industrial washers and rinsers YES N/A Must be evaluated on site-specific basis

as well stall solenoid and automatic control valves YES N/A Must be evaluated on site-specific basis

Eval water recycling YES N/A Must be evaluated on site-specific basis

Eval waste stream separation YES N/A Must be evaluated on site-specific basis

istall sub-meters for irrigation YES N/A Must be evaluated on site-specific basis

Leak detection Ultra-sonic leag detection leak repair YES N/A Must be evaluated on an agency-specific basis

ULF Toilets lULFTspecial1 gallon flush NO N/A



TABLE E-I Continued

End Lse Candidate Measure Pass Pass Description

Qual Econ

Screen Screen

FAILED ECONOMIC SCRI

RESIDENTIAL ... .. ..
.1

PRESSURIZED TANK ULFT pressurized tank type GPF YES NO Early retirement of GPF toilet toilet repi

ULF toilets single family Comparison retail price YES NO Early retirement of 3.5 GPF toilet toilet repl

Assume toilets per hIs YES
..

NO Early retirement of GPF toilet toilet repl

costs mcI hrs labor $40/lir Comparison Th wholesale price YES NO Early retirement of GPF toilet toilet repi

PRESSURIZED TANK MF Res Comparison ii retail price YES NO Early retirement of GPF toilet 1.5 toilet repl

Toilet Tank Devices Dual-flush devices without chlorantines YES Install adapter in 3.5 or 5.5 GPF toilet

screened for MF assumes bosh Dual-flush devicea with chloransinea YES NO Install adapter in 3.5 GPF toilet

toilets are retrofitted Early closure flapper valve with cliloramines YES NO Install flapper in 3.5 or 5.5 GPF toilet

Residential Clothes Washers Lower volume/optional cycle vertical axis YES NO Early retirement of high-volume vertical axis

SF Residential Horizontal axis washing machines YES NO Early retirement of high-volume vertical axis

IncI 1/2 hr labor iii $40/br YES .NO Early retirement of low volume vertical axis

Residential Clothes Washers Lower volume/optional cycle vertical axis YES NO Early retirement of high-volume vertical axis

MF Res 17 resid/macliine YES NO Early retirement of low volume vertical axis

Residential Dishwashers Lower volume/optional cycle dithwsshera YES NO Early retirement of high volume machine

YES NO of medium volume machine

CJI ....

Urinals ULF urinals comparison at retail pnce YES NO Early retirement of GPF

Assume hrs labor iil $40lir ULF urinals comparison at ssliolesale price YES NO Early retirement of 1.5 GPF
Commercial faucets nfrared activated faucet YES NO Purchase infrared instead of standard manual

Ultrasonic activated faucet YES NO Purchase ultrasonic activated instead of manual

Spring-loaded faucet w/o aerator YES NO Purchase spring-loaded instead of standard manual

Commercial Clothes Washing Coin-operated front-loading machine YES NO Early retirement of average vertical axis

Commercial Dish Washing Water-efficient dishwashers YES NO Early retirement of 6.0 gal per load

Restaurants and institutions Water recyclisg dishwasher YES ISO Early retirement of 6.0 gal per load

Commercial Misc vimming pool covers YES NO Install summer solar cover on 40x80 ft pool

FAILED QUALITATIVE
RESiDENTIAL
Residential shosser bower-flow restrictors NO N/A Low-flow ahowerneads are better measure

Toilet Retrofit Devices Toilet displacement bottles NO N/A Dams too bulky for delivery bags better measure

Toilet displacement dams NO N/A Displacement bags are better measure

Residential Misc rpl self-geser water softeners NO N/A Water in region already soft

Point-of-use water heaters NO N/A Lmited capacity not adequate for multiple uses

Recirculating hot water system dcv NO N/A Waste energy redundant with current practices

.idividual dwelling unit submeters NO N/A ester measure available poor utility match

Separate irrigation submeters NO N/A ester measure available poor utility match

Metering all accounts NO N/A All participating water providers have implemented

Water pressure regulator NO N/A verage pressure in region is less than 80 psi

Commercial Toilet nfrared activated flsshing NO N/A oes not save water implemented for sanitary reasons

Commercial Misc Point-of-use water heaters NO NIA Lunited capacity not adequate for multiple uses

Recirculating hot water system dcv NO N/A ante energy redundant with current practices

Water soflenera centralized regeneration NO N/A 51cr in region already soft

Water aofleners meter-controlled flushing NO N/A ater in region already soft

Commercial Washers Ozonated washers NO N/A ew eligible customers in the Portland region

Air-cooled machinery Medical and laboratory equipmest NO N/A Overall water use of this end-use is low

Food handling Chemical sanitizer dishwashers NO N/A otential problems due to bleach handling

Conveyor belt dishwashers NO N/A of interchangeable wish door-type capacities differ

Ultra-sound dishwashers NO N/A ot been adequately tested for commercial application

Warming tables with dry heat NO N/A ater waste due to evaporation is minimal

Garbage disposers using recycled water NO N/A oor customer acceptance perceived higher labor cost

Off-site garbage disposal NO N/A oor customer acceptance perceived higher labor cost

Industrial misc Oil-site water reclamation/treatment NO N/A imited applicability

III If analysis on energy savings conducted by the Washington State Energy Office is included izorizonta axis washers pass the screen

121 We assume that both the seat and the cartridge are replaced with an added labor coat of one hour $40 per hour We assume the leak is

54 gallons per month The measure passes under these assuinptioss asd would therefore pass if the leak were more extensive

and/or the work was done by the homeowner



TABLEE-2

SCREENING RESULTS FOR OUTDOOR MEASURES

End Use Pass Pass Candidate Measure Description

Qual Econ

Scm mn ..

EASSED EUTh SCkEEN
Drip System vs Sprinkler System YES YES Mtls labor $2883 apr vs $2646 drip .250 sq ft plantings/l.250 sq ft turf

INCREMENTAL COST YES YES Mtls labor $4317 apr vs $4.1 68 drip .500 sq.ft plantingsi2500 sq.ft turf

Improvements to Existing YES YES Timers ncremental improvement over current practices

utomatic Sprinkler System YES YES Controllers rcremental improvement over current practices

Rainsensors YES YES Mtls only 500 sq.ft landscaped ares

Install with automatic sprinkler YES YES Mtls Labor ame

assumed to be hard-wired to YES YES Mtls only 000 sq.ft landscaped area

ontroller YES YES Mtls Labor ame

Water effic lndscping vs non-eli YES YES Mtls only 50/50 vs 20/80 turf to plant ratio 2500 sq.ft

all sprlnkler/unlandscaped YES YES Mtls labor Same

INCREMENTAL COST- YES YES Mtls only 0/50 vs 20/80 turf to plant ratio 5000 sq ft

YES YES Mtls labor Same

Eli plants vs non-eli INCR YES YES Mtls labor costs for efficient and 1250 sq.ft of plants

all sprlnkler/unlandscaped YES YES ton-effic plants are the same 2.500 sq.fi of plants

Efl plants vs non-eli INCR YES YES Mtls labor costs for efficient and 250 sq ft of plants

drip ssslemfunlandscaped YES YES non-effic plants are the same .500 sq.ft of plants

Turf replacement YES YES Mtls only Note no labor costs included 50 sq.ft turf relandscaped to plants

50/50 to 20/80 at FULL COST YES ES Mtls only Note no labor costs included 500 square ft turf relandscaped to plants

Irrigation scheduling YES ES Educational materials only Any landscape size

Shut-ofT Devices YES YES Hose control nozzles Standard 2500 sq.ft lot

FULL COST YES YES Garden hose timers verage SF landscape irrig system w/o timer

Convert quick coupler YES ES Mtls only Note no labor costs included Two acres of turf

FULL COST ES YES Mtls only Note no labor costs included Five acres of turf

NEED VIRTIERRtSEARI

Computerized weather station YES YES Minimum savings per site to pass One site hookup

YES YES Case Study Aurora Colorado One site hookup

ES YES Case Study Vancouver WA One site hookup

Subsurface turf irrigation ES N/A Technology still in developmental stage

Swimtning pool covers for Cll YES N/A Need more data on-site specific savings

MLD ECONOMIC SCRI

New Drip Irrigation System YES Mtls only including up-front costs 250 sq.ft of plants

FULL COST YES Mtls labor including up-front coats ame

Assumes customer was not YES Mtls only excluding up-front cost ame

tntending to install system ES Mtls labor excluding up-front Costs ame

YES NO/ Mtls only including up-front costs 500 sq.ft of plants

ES NO Mtls labor including up-front Costs ame

YES NO/ Mtls only excluding up-front cost ame

YES lO//- Mtls labor excluding up-front costs ame

Convert Sprinkler System to YES ///NO/% Mtls only I250sq.ft of plants

Drip System YES Mtls labor ame

FULL COST YES Mtls only .500 sg.ft of plants

YES Mtls labor ame

Soil sensors YES Mtls only/3 zones per zone .500 sq.ft landscaped area

Install with automatic sprinkler YES Mtls labor/3 zones per zone ame

assumed to be hard-wired to YES Mtls only/3 zones per zone .000 sq.ft landscaped area

controller FULL COST YES Mtls Iabor/3 zones per zone ame

Water-effic plants replacing YES Mtls only .250 sq.ft of plants

non-eflic plants md $100 per YES Mtls labor ame

500 sq.ft for clearing FULL COST YES Mtls only .500 sq.ft of plants

assume al/sprinkler 5551cm YES Mils labor ame

Water-eflic plants replacing YES /NO./ Mtls only .250 sq.ft of plants

existing plants md $100 per 500 YES N4/ Mtls labor ame

sq.ft for clearing FULL COST YES Mtls only .500 sq.ft of plants

assume drip stem YES /NO- Mtls labor Same

Turf replacement YES Mtls labor 1250 sg.ft of plants

50/50 to 20/80 at FULL COST YES Mtls labor 2500 sq.ft
of plants

Mulching ES Mtls only 1250 sq.ft plants

FIJLL COST YES /NO Mtls only 2500 sq.ft plants



TABLE E-2 Continued

End Use Pass Pass Candidate Measure Description

Qual Econ

Scm Scm

Drip Irrigation System YES Mtls only timer included 1250 sq.ft of plants

Homeowner-installed YES /// Mtla only no timer Same

FULL COST YES Mtls only timer included 2.500 sqfi of plants

YES Mils only no timer Same

Bubbler/Soaker YES Dew Hose 1.250 sq.ft of plants

Turbulent Wall Hose Fails YES //NO/// .500 sq. of plants

FULL COST YES LeakyPipe 250 sq. of plants

YES .500 sqft of plants

Gray water system YES Low-tech systf55 gal drum incL backflow Applic through buried drip irrig no leach field

FULL COST YES //./- High-tech system Applie through buried drip or leach field

Cistern YES 1550 gal for season no backflow device Assume 184 day season

FULL COST YES 8500 gal for season no backflow device Same

Convert quick coupler YES Mtls labor Two acres of turf

FULL COST YES -NO-/ Mtls labor Five acres of turf

EAELtD QUALITATIVt SC EEN
Reason

Soil polymer rca Cfl NO/- N/A Better measure available

kutom sprinkler syst res only N/A Studies show homes w/ auto systems use more water than homes w/ manual systems

Swimming pooi covers res only .//NQ/// N/A Swimming poo1 covers have limited applicability for residential use in the region

rtific recreation surfaces instit N/A All-weather recreational surfaces may be aesthetically unacceptable

Grey water Clonly N/A Environmental and health concerns

Misc agric measures N/A Tltere is limited number of agricultural customers within the service territory

Ill Base and candidate measure water consumption is based on provider data sod on an evapotranspiration model



PHASE
of the

REGIONAL WATER SUPPLY PLAN

PARTICIPANTS

City of Beaverton

Canby Utility Board

Clackamas River Water

City of Gladstone

Damascus Water District

City of Fairview

City of Gresham

City of Hilisboro Utilities Commission

City of Forest Grove

City of Lake Oswego

Metro

City of Milwaukie

Mt Scott Water District

Oak Lodge Water District

City of Portland

Raleigh Hills Water District

Rockwood Water

City of Sandy

City of Sherwood

South Fork Water Board City of Oregon City/City of West Linn

City of Tigard Water Department

City of Troutdale

City of Tualatin

Tualatin Valley Water District

West Slope Water District

City of Wilsonville

City of Wood Village
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Water Pro4ders Coruorthxn Preffmtriy Dues Shore Table 97-98

MGD Accounts Froni the RWSP Demand Forecasi based on Growth In peak season demand based on RWSP Demand Forecast FOgh PMGD 1996-2050

1996 Customer of Dues l99GAvg of Dues PeakSeason %WlrDn2d Dues Total Fundln9PartIcipants Accounts Total Funding Share Wtr Dmd Total Funding Share MGD Growth Growth FundIng Share ShareJWC Beaverton 6620 1.90% $810 4.64 2.77% $1181 1.96 1.24% 5935 52926Canby 2878 0.83% 352 1.33 0.79% $338 2.18 1.37% 51030 $1721Ctakarnas RW 11407 3.27% 51396 6.71 4.01% $1707 11.78 7.47% $5619 38722Gladstone 3.265 0.94% $400 1.6 0.95% 3407 0.17 0.11% 581 $888Damascus
52589Falrvtew

$663
Grasharn 18640 5.35% $2281 4.72 2.82% $1201 11.65 55557 $9039JWC Fllsboro 13446 3.86% $1646 6.43 3.84% 51638 21.06 13 $10045 $13325JWC Forest Grove 3965 1.14% $485 2.27 1.35% $578 2.49 $1188 $2250
LakeOswego 11.997 3.44% 51468 6.04 3.61% $1537 2.29 1.45 51092 $4097MiFwaukle 6183 1.75% 5757 3.11 1.86% $791 1.34 5639 52.187Mt Scott 3879 1.11 5475 1.26 0.75% 3321 409 $1951 $2746Oak Lodge 8032 2.31 3983 3.39 2.02% $863 1.10 0.70% 5525 52.370
Portland 159257 45.72% 519490 79.03 47.17% $20108 29.37 18.61 514.008 $53605
Raliegh WD 1000 29% 3122 0.59 0.35% $150 0.11 0.07% $52 $325Rockwcod 12424 3.57% 51.520 6.25 3.73% 51590 6.27 3.97% $2991 $8101
Sandy

50Sherwood
$1240

South ForkWB 8482 2.43% 51036 4.89 2.92% $1244 3.35 2.12 $1590 $3878
Tird 1Z386 3.56% $1516 5.37 3.21% $1366 5.69 361% $2714 $5566
Troutdale 2850 0.62% 3349 1.05 0.63% 5267 4.02 2.55 51.917 52533
Tualatin 4477 1.29% 5548 214 1.28% $544 2.73 1.73% $1302 $2394
Tualatin Valley WD 38923 11.17% $4763 19.47 11.62% $4954 38.10 24.1 $18172 327.889West Slope WO 3401 0.98% 5416 1.19 0.71% 5303 0.98 0.82% 5467 $1188
Wilscrrtite 3488 1.00% $427 2.49 1.49% 5634 4.82 3.05% $2299 $3359Wocd Village 1247 0.36% 5153 0.49 0.29% $125 0.50 0.32% 5238 $516
PoweI VaJleyWD 10091 290% 51.235 3.08 1.84% $784 1.75 1.11% 3835 52.853

SUB TOTALI 348.318J 100.O0% $42827 167.541 100.0Q%I 542.627 157.781 100.00%1 $75254 $165000

jMefro
510.000 510000

Grand Total 3483181 426271 167.641 $42627 157.78J 55254 $175000

10/1/6



Appendix
SUMMARY OF RESPONSES

TOTHE
AUGUST 1995 REGIONAL WATER SUPPLY PLAN

PRELIMINARY REPORT



Growth/S ustainabilitylLimit8

Carrying capacity is being exceeded

Need sustainable balance between

growth and resources

Equity/Cost

New users should pay more existing

residents should not subsidize growth

Let new users have Willamette water

Stair-step plan implementation

High-Tech Industries

Limit recruitment and tax breaks

Concern aboutpollution impacts

Public Education

Use education as preventive

medicine
Conservation education is needed to

help people change their behavior

Educate in schools nd use the media

Water Quality General

Water quality is among some peoples

most strongly held values

Some expressed desire to retain at

least current level of water quality

Some do not trust treatment

Environmental Protection

Some people expressed strong values

regarding protection of the

environment as key in deciding how to

meet future water demand
Several emphasized the importance of

source quality protection through

watershed protection

Conservation

Strong support especially for outdoor

conservation was expressed

Respondents submitted host of

conservation ideas/suggestions

WaterReuse and Recycling

There is strong support for and

interest in use of treated wastewater

graywater cisterns and untreated

groundwater and surface water

Clachamas Option
There is concern about impacts on

instream flows fish and urbanizing

this drinking water watershed

Bull Run Option
Some strongly prefer Bull Run Dam
Bull Run might be good source for

aquifer storage and recovery

Columbia River

Both support and concern for this

option were expressed More were

concerned about water quality

Hanford and paper mills

Willamette River

Both support and concern for this

option were expressed

The majority of commenters on this

option were concerned about water

quality

Some noted that use of the Willamette

will provide an incentive to clean up
the river to the benefit of wildlife

people and the environment

Aquifer Storage and Recoverj

Both support and concern about this

option were expressed Concern

relates to impacts on groundwater

quality and suitability of aquifers

Groundwater
Concern about water quality

Do welihead protection and clean-up

Public Involvement

Need more input before decisions

Regional Water Supply Plan Fall Newsletter Clip-and-Mail Response Synopsis

The Fall 1995 Regional Water Supply Plan newsletter was mailed to more than 3500

individuals agencies and organizations About 2000 moe have been distributed To date

fifty-three clip-and-mails responses have been received The vast majority of respondents

reside in Portland About half of these stated support for the planning effort and requested

to be kept informed summary of the views on the preliminary plan is provided below

more detailed synopsis is attached Note No more than eight individ uals commented on any

one topic number slwwn in parentheses Some commented on more than one topic



Regional Water Supply Plan

Fall Newsletter Clip-and-mail Response Synopsis

The Fall 1995 Regional Water Supply Plan newsletter was mailed to more than 3500

individuals and distributed to hundreds more To date fifty-three clip-and-mail

responses have been received The vast majority of respondents reside in Portland

About half of these stated support for the planning effort and requested to be kept

informed summaiy of comments on the preliminary plan is provided below more

detailed synopsis is attached Note No more than eight individuals commented on any one

topic number shown in parentheses Some commented on more than one topic

Implications ofGrowthlSustainability/Limits

Five individuals raised concerns regarding projected growth in the region and the

implications of growth for water resources There is concern that the carrying capacity of

the region has been or will be exceeded Commenters urge the establishment of

sustainable balance between growth and resources including water sewer air to sustain

that growth It was recommended that growth should be regionally coordinated and

that economic planning should be such that healthy economy does not rely on continual

growth in population and resource consumption Several individuals raised the concept

of limits on growth One person said just say no

Equity/cost

It was suggested that new users ought to pay higher incremental costs than burden

existing users It was also suggested that Portland taxpayers and residents ought not to

be forced to sacrifice quality to subsidize suburban growth and to let Washington

County users finance their needs from the Willamette..

One commenter requested that near-term out to 25 years costs be provided since costs

change over time Another requested that programs aimed at meeting 2050 needs be

carried out in stair-step fashion

High-Tech Industries

Four individuals expressed concern about the impacts of high-tech industries coming to

the region There are concerns regarding continued recruitment and tax breaks for

these companies One person cited potential impacts on the environment and future water

source options from pollutants thày also mentioned agricultural runoff as an issue

Another person suggested that there be limit on high-tech development in the region

and that these companies should not be released from tax responsibilities....1 There is

concern regarding the prospect that high-tech firms will use lot of water while providing

low paying jobs to local residents take profits out of state or even out of the country

and dont support our schools or the services they are using

Public Education

Four persons cited and the need for and urged the provision of education generally in the

context of conservation and changing behavior toward the use of water resources It was

suggested education be used as tool analogous to preventive medicine that people be

offered incentives to attend educational workshops Education in schools and through

media was also encouraged



Wafer Quality General

Three individuals stated that water quality and safety was among their highest values

Some state explicitly that they did not want their drinking water quality to go down e.g
maintain our current standards or better for drinking water

One person asked why good quality water needed to be chlorinated Another suggested

that bridges be designed and modified to divert any chemical spills into containment

area instead of into the river It was also suggested that chemical dumping into sewers

be limited

Environmental/Watershed Protection c.zd Stewardship

Five people provided comments specific to environmental issues Several state that the

environment was the most important value to them or one of the most important values

One person asked about plans to protect flora and fauna Of these three expressed

concern specifically about watershed protection One person stated that we need to

develop more protection for the regions watersheds...lets enact our value of stewardship

of these streams by protecting them It was suggested that roads be kept away from

streams It was requested that watersheds not be logged due to impacts on purity and the

efficiency of water storage Concern about the effect of logging mining and

urbanization in the Clackamas watershed was also mentioned

Conservation

Eight individuals stated their support for more aggressive conservation No concerns or

opposition was submitted It was mentioned that latvns are big water guzzler It

suggested that land use laws require smaller lot sizes to reduce the amount of grass One

person asked for gardening information Another urged that all new housing be required

toinstall water saving toilets and plumbing fixtures It was reommended thatif large

water users come to the region to require that they re-cycle water so no net water loss

Water Reuse and Recycling/Dual Systems

Eight individuals commented in support of water reuse and recycling and dual systems

approach to meeting future water needs Specifically mentioned were opportunities for

use of treated effluent graywater and rainwater captured via cisterns rooftop and below

ground surface One person expressed support for dual systems for all new

developments Several individuals suggested that Bull Run or equal quality water could

be used in potable water lines while Willamette or similarquality sources could be used

in separate non-potable lines couple of commenters referred to potential use of

untreated groundwater and surface water for inigation e.g golf courses parks lawns
and industrial purposes washing ships industrial cooling Recycling founta.ins were also

encouraged

Clackamas River Option

Six individuals raised questions and concerns about the Clackamas source option

Primary concerns involve impacts on instream flows and anadromous fisheries Concern

was also expressed about urbanizing drinking water watershed and how pollutants

will be removed



BullRun8

Six individuals expressed desire for Bull Run water in the future Of these four

expressed support specifically for third dam in the Bull Run watershed The primary

reason cited was raw water quality and minimal treatment levels

One person asked if Bull Run could be used as source for Aquifer Storage and

Recovery instead of spilling it or building third dam

One person expressed concern that Bull Run Dam had been approved without public

consent

Columbia River

Two individuals expressed support for the Columbia River option One expressed

surprise that it was excluded even allowing for the presence of the Hanford project

One person asked for more public information on the health and degree of usage from

the Columbia River

One person asked if withdrawals from the Columbia River accelerate the effects of

contamination sources

Four people expressed opposition to the Columbia River option Pollution from Hanford

e.g through groundwater discharge to the river and paper mills were cited as problems

Wilamette River

Three individuals expressed support for the Willamette River This option was

encouraged as way to avoid future impacts on Clackamas River fisheries Jt was also

suggested by more than one individual that use of treated filtered Willamette water will

create greater incentive to clean up that river which will benefit everyone wildlife

people the environment Another stated that if the Willamette inlet were located

downstream of Portland Portland would be more careful to not pollute it

Four individuals expressed concern or opposition to the Willamette source option Water

quality was cited as reason for concern One person felt that the Willamette option was

snuck in to too many of the strategy alternatives They cited that it has been

editorialized that the Willamette is jobs project for the water industry They feel that

the pie-charts used to illustrate future source capacities are minimizing or diluting the

possible effects of Willamette water on the quality of drinking water

Aquifer Storage and Recovery

Four individuals expressed some interest in ASR and asked for more information Of

these one supported the use of Bull Run water for ASR Another expressed concerns

about the potential for ASR to influence adversely the background quality of groundwater

and expressed interest in learning about prospective ASR sources It was suggested that

aquifers on the west side of the region might not be suitable for ASR



Groundwater Wellhead protection

One individual noted that they did not want to use water from wells due to water quality

concerns

One individual expressed interest in remediation of the Columbia South Shore Welifield

Someone asked that pollution be blocked from affecting the weiffield or that new
welifield be developed

Another expressed strong support for wellhead protection using land acquisition

Public Involvement

One person asked that additional public workshops be held prior to making decisions and

expressed concern that the decision-maldng process is too fast They stated an opinion

that the public is uninformed and that media attention to project details is insufficient

Another expressed concern that public involvement events are not held at convenient

times i.e at openings of hunting and fishing seasons

Storage

One person noted that it would be beneficial to have more storage on the west side of the

region

Benchmarks

One person expressed interest in discussing benchmarks for the Regional Water Supply
Plan



September 26 1995

REGIONAL WATER SUPPLY PLAN

WASHINGTON COUNTY PUBLIC PLAN WORKSHOP

ANY FUNDING SOURCES IDENTIFIED

The recommendations include an ongoing organization to evaluate and tackle these

issues how to pay assess costs fairly etc The continued regional cooperation may

take the form of an intergovernmental agreement

NEWS REPORTS REGARDING BOTTOM FISH WITH CANCER AND BIRTH

DEFECTS PROBLEM WITH USING WILLAMETTE RiVER WATER BECAUSE OF

RUNOFF SEWER CATTLE AND ESTROGENIC CHEMICALS WERE SLOW TO

RECOGNIZE HEALTH HAZARDS E.G CIGARETTES

Have had significant amount of work and technical reports address these issues Pilot

studies on Willamette and Columbia Some studies even included water spiked with

pesticides Reports say treated water meets or exceeds all standards

Causes of fish defects not known One study involved raising three generations of

fish jj pulp mill effluent and landfill leachate and could not reproduce deformities

Deformities may be genetic By the time get to Willarnette 2035 if we get to

the Willamette we will know more

We dont want to underplay the issue

As we learn things well have plenty of time to change our course and treatment

regimes are designed tO be very conservative multiple barriers

ESTROGENIC CHEMICALS MUST BE OXIDIZED

And they will through ozonation and other techniques

HOW CRITICAL IS IT IF SOME OF THE ENTITIES OPT OUT ISSUES OF EQUITY

COME UP

Very interactive process team approach will continue

Institutional issues are important to the participating agencies

The Preliminary Plan does not recommend regional system necessarily

Recommendation is for regional ylanning/coordination to continue in meeting future

needs

The Steerifig Committee has talked about inviting more entities to join organization

The first effort included collective funding and sponsorship quite unique



THREE AREAS TO MAKE PROJECT GO

Source

Finances who will pay

Who will govern

Were going long way from making decisions without first taking hard look at financing

and governance That will be one of the priority issues for any continuing regional

discussions

WANTS NEXT WORKSHOPS TO PROVIDE TYPED LIST OF ISSUES PREVIOUSLY

DISCUSSED

ENVIRONMENTAL ISSUE IN BULL RUN LAST YEAR WAS SALE OF OLD GROWTH

NEED TO KEEP OLD GROWTH FOR MITIGATION

COMMISSIONER LINDBERG ARTICLE NO WILD SALMON RUN ISSUES IN BULL

RUN ARE T1IERE DOES HE ADVOCATE THE WILLAMETFE

Commissioner Lindberg has not advocated the Willamette as source although

people have been urged to weight the tradeoffs

WOULD LIKE TO SEE LITTLE SANDY FEWER ENVIRONMENTAL PROBLEMS

COST ONCE DAM IS BUILT IN BULL RUN OPERATING AND MAINTENANCE

COSTSWILL BE LOW

WHO WILL PAY FOR THE TREATMENT THOSE WHO WILL GET THE WATER

IF NO BOND MEASURE HOW TO PAY

LITFLE H1STORY OF CATASTROPHIC EVENTS IN THE BULL RUN

IF SPILL IN RiVER THERES NO WAY TO SEND ALARM

COULD CATASTROPHIC EVENTS HURT TREATMENT FACILITY ON THE

WILLAMETTE

GOING TO BULL RUN IS NOT TOO FAR FROM POPULATION CENTERS JUST

LOOK AT LOS ANGELES

NO STUDIES TO LOOK AT COST OF CURTAILING GROWTH INSTEAD OF

BUILDING SUPPLIES

IS REGION ARE WE STUDYING OTHER ALTERNATIVES SOLELY TO BUILD CASE

TO GET FEDERAL PERMIT FOR BULL RUN

FUNDING WE SHOULD CARE WHAT REGIONS WATER WILL LOOK LIKE 1000

YEARS FROM NOW SHOULD WE USE INCREASED GROWTH TO PAY FOR NEW
SUPPLY



THE CITY OF PORTLAND SHOULD CURTAIL SUPPLYING WATER TO OUTSIDE

AREAS PAYING FULL COST WILL MAKE WATER USE LESS ATTRACTIVE

PORTLAND IS INTERESTED IN PROTECTING BULL RUN WATERSHED

Concerned about allegations that Bull Run environmental effects are smoke-screen

Numbers on owl habitat

Last commercial logging was several years ago

New dam would require removai of heart of habitat area

FISH CONCERN IS SANDY RIVER MAINSTEM DOWNSTREAM FROM BULL RUN
BROAD BASE OF CONCERN REGARDING COHO AND CHINOOK RESTORATION

WHERE WAS THE CiTY OF PORTLAND FOR DECADES REGARDING

ENVIRONMENTAL PROTECfION ISNT PORTLAND BEING INCONSISTENT WITH

DAM

Key players were different Look to folks here and now

We learn and gain different views of our responsibilities

Need cost information for environmental iifq acts

OPTION TO DUMP WILLAMETTE RIVER WATER IN TUALATIN

CONTROLLING GROWTH WE HEAR WHY DONT WE PLAN MORE HAVING

TROUBLE COPING WITH GROWTH

THE PARTICIPATING AGENCIES HAVE WORKED WITH METRO THROUGHOUT

THE PROCESS LAND USE AND WATER PLANNING GOING ON TOGETHER

SURPRISED TO SEE OREGONIAN REPORT THAT THE WILLAMETFE RIVER

WATER WOULD BE PUMPED UP TO CHEHALEM CR

Idea was raised in context of supply wastewater management and irrigation could

address many of the issues Today it is difficult to develop these types of major

infrastructure facilities USA addressed with Level IV treatment For water supply

xnakes sense to go proximate to demand

IS REUSE BEING CONSIDERED STATUS IT TAKES LOTS OF WORK

Agree in near term strategy

Level of treatment varies



We should explore conduct pilot projects etc

Reuse may play key role in certain parts of the region and future uses

FLOWS IN TUALATIN HAVE INCREASED WITH GROWTH THERE IS NOT

TEMPERATURE PROBLEM MAY BE MORE THAN FLOWS LOOK AT DEMAND

BEFORE GOING INTO PRISTINE BASINS

PORT PROJECT EXAMPLE OF PILOT PROJECT

City of Portland exploring with Port of Portland the possibility of using untreated

river water e.g ship washing instead of Bull Run water

COST EFFECTIVENESS OF CONSERVATION COMPARE COST OF SOURCES AND

CONSERVATION

How many low flush toilets would supply chip plant

Looking at all costs 3rd dam in BR is most expensive

Low flush toilets as resource saves water when we dont necessarily need it e.g

winter Government standards require low flush toilets which was considered in the

Plan as naturally occuring conservation

REGARDING WATER SAVINGS AND CONSERVATION BE SURE TO

CONSIDER EFFECTS ON REVENUE

The impact on government revenue has been considered in the plan The impact on

rates and bills will have to be considered ultimately

DEALING WITH GRAY WATER LOWER BILLS

CONSERVING UNIT OF WATER IS REVENUE LOST NEED TO ADDRESS THIS

POINT AS WE IMPLEMENT

ALSO PUSH OFF DATE OF COSTLY NEW SUPPLY AN AVOIDED COST IS AN

ECONOMIC BENEFIT THE DATE CAN VARY

WILL WE BE IN CRISIS WHILE WE APE DELAYING NEW SOURCES WILL

CRISIS BE USED BY GOVERNMENTS TO FORCE THE PUBLIC TO GO ALONG WITH

UNSATISFACTORY ALTERNATIVES IN 20-30 YEARS

WHAT IS METROS ULTIMATE ROLE IN THE WATER SUPPLY ISSUE

Regional framework plan Water supply planning element in Metro charter Metro

executive has said NOT interested in taking on water supply Metro council is

participant in this water planning process and will adopt the plan

CONCERN THAT IF IT IS OK TO DRINK MULTI-PURPOSE SUPPLY E.G
WILLAMETTE WHAT WOULD THEN STOP PORTLAND FROM ALLOWING

RECREATION AND DEVELOPMENT IN BULL RUN



SEPTEMBER 27 1995

MTJLTNOMAH COUNTY PUBLIC WORKSHOP

Oregon Convention Center

Since pure water has been provided by Portlan4 to other communities for years hope that

these other communities will share the costs It seems likely that other cities will have to

use the Willamette and the Columbia in the future Dual systems potable and non-

potable should be explored as should reuse of wastewater

Since the projections suggest that shortages will not be occurring in the East node but

that the real need is in the South and West who will end up bearing the cost of

developing new supplies Responsibility Equity In conducting the RWSP
we have been guided by the premise that form follows function--in analyzing potential

dranizational means of providing new water supplies--and with the understanding that

costs should be borne by those who benefit

Not convinced of the need for regional plan or for that matter regional solutions

It only makes sense to coordinate planning efforts and to share the burden of

the analysis Through this joint effort we have identified near term and long term needs

as well as alternative strategies for meeting both In working together the regions

providers are saving money enhancing efficiency and avoiding the often frustrating

conflicts associated with multiple independent efforts

What is the potential for using grey water for industry or in dual system

The RWSP reviewed non-potable issues briefly and as an express near term priority the

plan calls for intensive analysis of this option There are examples where reuse/non-

potable uses are being employed including the Portland and Port of Portland example

and pilot projects in Washington County involving the Unified Sewerage Agency

Feel that the publics probable fear of other sources should be taken into consideration

especially due to historical water quality problems on the Wifiamette The recommended

strategy should be delayed until we know more about the Willamette Rivers water

quality We should wait until the DEQ Willamette River Basin Water Quality study is

completed In the recommended strategy the Willamette would not be used

as source for another 40 years This gives the region plenty of time to conduct

additional studies participate in efforts to enhance the quality of the river and to learn

more about improved Irealment technologies If the additional information suggests the

Willamette should not be used there is ample time to change direction as contemplated

in the RWSP and turn to another source of water During the course of the RWSP

effort water quality and treatment evaluations were conducted including pilot treatment

plant on the Willamette River From these analyses conservative treatment regime

with multiple treatment barriers was developedsuch that the treated water would

surpass state and federal standards Finally there are tradeoffs involved with any source

Development of the Willamettë would create relatively low impact on the environment

for example Other sources may have better water quality but present much greater

impact on the environment



Opposed to shipping our problems somewhere else One of the good things about

drinking water from the Willamette River is wed think great deal more about what we

put into it Additional information as well as the amount of time before implementation

of Willamette River source is helpful

USGS staff member said that the USGSJDEQ Willamette River Study is not focused on

drinking water Rather it focused on the ecological health of the river The Willamette

is in far better shape than it used to be In context the Willamètte River

would not be major source of the regions future water Even if growth occurred at the

highest projections in 50 years the Willamette would be providing only between 5-10%

of the regions water

The region should select the Bull Run and go with our strengths

Do we know what sort of demand all of the high tech and chip plants will cause

It is difficult to accurately project in the future but it is expected to be limited

White Paper on high tech industry water demand will be available soon

Isnt it ironic that new Bull Run dam scored lowest in terms of environmental impact

Shouldnt the Bull Run get extra credit for over 90 years of watershed protection

Because of the destruction of old growth forest and significant owl habitat as

well as impact on streamflows needed for anadromous fish in the Sandy River third

dam on the null Run River did not score as high as other sources with less environmental

impact

Wouldnt the prospect of radon in groundwater be exacerbated by the ASR option

Before any ASR option goes on line additional studies and pilot projects will

be needed to answer this question as well as many others that we dont know enough

about at this time

How soon do new transmission lines have to go in What drives whatthe new sources

or where the new lines happen to be constructed New transmission lines

should be planned and built to anticipate future.demands and sources and should be large

enough to allow for future use Otherwise it would be very expensive to .dig them up

and replace them with larger lines And since the water which could be taken from the

Wilamette is relatively small it would not dictate other pipelines

The highest and best use of Bull Run water is indoor and domestic use We should

maintain the historic purity of the Bull Run Let other communities use lower quality

water supplies Portland should use Bull Run for domestic uses and offload all non-

essential uses to non-potable system We are being arrogant if we think decisions made

today will have any impact 40 years from nowthings and politics change

Tucson found that recycled water worked well

Would like to see strong component in the plan addressing pricing as conservation

tool Block rates and other pricing mechanisms would induce changes in consumer

behavior Pricing was evaluated as part of the conservation analysis and

more work needs to be done with each agency Some agencies such as TVWD and

Portland have adopted pricing mechanisms



problems
Has study been done to determine the publics willingness to pay higher rates

Yes contingent valuation survey

Has anyone taken into consideration the potential increased personal cost of home

filtration systems and bottled water should an option other than the Bull Run be chosen

The annual costs of protecting the watershed and source water would be less with the Bull

Run than they would with the Columbia and Willameue Rivers Check the Portland

Water Bureau and USFS budgets for watershed managemónt Maybe we will have to

save the Willamette from ourselves be cleaning it up but we would still have to drink it

Disagree with the assumption that the Bull Run would have to be filtered Estimates that

building third dam would cost great deal more than some others in part because

filtration plant would be required are inappropriately inflated Costs for

treatment plant were not included

Need to consider the potential impact of interbasin transferson the environment and on

streamflows

Support the çlackamas River option because it seems that there is plenty of water Also

likes the Bull Run

Portland residents should continue to have access to cleaner water because they live in the

City and have continuing expectations of receiving high quality water



SEPTEMBER 28 1995

CLACKAMAS COUNTY PUBLIC WORKSHOP

North Clackamas Chamber of Commerce/OIT

Conference Center

Transmission linescan existing lines be increased in size to avoid the need for

constructing new one Will the lines be built to allow water to he transferred in more

than one direction The analysis considered the optimal size for lines which

might be require for particular water supply sources In the recommended strategy

bi-directional transmission system is contemplated

What happens in quasi-rural areas which are relying on individual wells when increased

development reduces the amount of Water in the aquifers particular question from

long time homeowner outside of the UGB Water which might be developed

through the RWSP would not serve the needs of residents in these areas anyway but it

would appear that tighter land use controls on the County level are needed to limit the

number of new homes allowedbased on the amount of water available

It may no ldnger be appropriate to use Bull Run water for industrial uses as well as

drinking water purposes

Concerned with poor land use planning on the part of Clackamas County

What is the potential impact on Clackamas River flows if it is selected as an option

We have some information but one of the first steps if the Clackamas is

implemented is to conduct an IEM analysis to gauge the streamfiow impact that option

would have

Regarding ASR What is the potential impact on existing wells in the ASR areas Are

there deeper aquifers How soon will the ASR sites be developed ASR

could be on line within ten years Although ASR has been successfully employed in

many parts of the country intensive analyses will be conducted to answer number of

questionssuch as what will the impact be on neighboring wells What water quality

and treatment issues are there Will it work in Oregon Etc pilot ASR site would

also be conducted to ensure its feasibility

GrOundwater is resource and it has to be protected

Advises against rigid uniform regional conservation standards which might not be

reasonably applicable in all areas of the metropolitan area Some areas it was suggested

might have soil which is too sandy for some of the landscape irrigation standards for

example

Concerned about the Clackamas flow impacts of storage and releases from existing dams



What is the process for making decision and involving the public and environmental

organizations There will be additional hearings at each of the cities and

districts as well as further regional meetings to learn about concerns accept input and

suggestions for change and prepare draft final plan for further review Additional

opportunities will be provided to comment upon the draft final plan later this year and

early in 1996 wide array of public information and involvement techniques have been

employed over the past two and one half years designed to garner input that has been

integrated into the preliminary plan

Are there still efforts in place to consider expansion of the Bull Run watershed tO- include

the Little Sandy River

There are number of water rights issues in the Willamette River that must be

consideràd especially involving PGE Dont see the same sorts of water rights problems

associated with the Bull Run

The fish issue in the Sandy River will require more information as well as greater agency

coordination

Should consider getting local television and radio stations to provide more coverage of

this study or at least provide free time to discuss it or announce events e.g through

PSA

Cost factor will be significant How much more will water cost in the future especially if

bondswith associated financing costsare sold to implement any of these options

The regions water providers are to be commended for engaging in this long term

planning



Summary of Participant Entity Responses to the 1995

Preliminary Regional Water Supply Plan

Introduction

All of the 27 jurisdictionS participating in the Regional Water Supply Plan

RWSP were asked to answer forr common questions about the preliminary

RWSP distributed as of September 1995 Using this approach the large

number of jurisdictions that have participated in this project since May 1993

would be encouraged to respond in manner which facilitates comparisons

and allows for synthesis of responses This document and the attached matrix

is summary of the responses submitted by the water providers The full

comments will be attached as an appendix to this report when completed In

addition this summary report will be attached as an appendix to the final

RWSP when it is completed Responses to parts of questions one two and four

which are amenable to matrix listing of the individual responses is an

attachment to this report For each question and those parts of the questions

for which simple tally is not adequate the following text has been prepared

to summarize the nature of the responses

As of April of 1996 all but one of the participants in the RWSP had provided

written response to the four questions The entity that did not respond is the

South Fork Water Board made up of the cities of West Linn and Oregon City

Their lack of response was due to timing problems related to events involving

their own system new intake construction flood damage and rate vote

rather than lack of support for regional supply planning

Question

In the preliminary Regional Water Supply Plan RWSP
prepared by the water provider staff there are number of

long term supply resource strategies which are presented
The providers have recommended one of these long term

strategies based on an equal balance between the various key

policy values which were identified.during the project The

choices presented in the plan however allow decision makers

to select other alternatives based on different policy value

emphasis Which of these key policy values are most

important to you in meeting your future water needs

Costs

The efficient use of water

Environmental impacts

System reliability

Diversity of sources

Quality of the water sources Including factors of raw water

quality treatment levels required and
protectability of the upstream watershed

Are there other policy values that are equally or more

important to you if so what are they

Responses
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Of all the questions this is the one yielded the most diverse answers and

methods of answering Some jurisdictions simply ranked the key values

in order of priority e.g Oak Lodge Troutdale Wood Village.and

Sherwood others selected certain ones but didnt prioritize them all

Hilisboro Portland number of others selected their key values only

and gave no ranking Metro Beaverton Wilsonville Milwaukie

Gladstone Fairview Canby and Sandy There was no requested method

for answering this question

In general some themes do emerge from the answers number of the

participants singled out particular policy values as being important to

them Diversity pf sources was key value for Fairview Forest Grove

Gladstone Milwaukie Sandy and West Slope Oak Lodge and Damascus

pointed out the importance of flexibility for meeting future needs Metro

and Lake Oswego noted that coordination of this plan with growth

management strategies was important Wilsonville specifically pointed

out that they have more immediate supply needs than the region in

general and that key policy value for them is

.. the degree of certainty that the adopted strategy can reliably meet

subregional needs for water in the year 2000 and beyond Wilsonville

This value was also called out by the City of Sandy

retain the ability for individual providers to develop sub-regional

sources to meet projected near term needs in particular to preserve the

ability of the City to develop its Salmon River source City of Sandy
Resolution 4-96

There is diversity between the entities choices for their top values two

striking areas are system reliability which is the highest value for

number of entities while it is of lessor importance to others

Reliability

In the case of five entities 100% reliability was their highest value 14 of

the participants ranked this value as either their highest or one of their

highest values

We strongly believe that the resource strategy which is adopted

regionally should provide for 100% reliability in terms of havingthe

capacity to meet peak needs during the driest years based on historical

records City of Hillsboro

Reliability of source is our number one concern for the future We
must plan for 100% reliability to provide the region with choice.of

resources that will meet their needs when the time comes Flexibility in

future sources is key in this planning process and all the supply

scenarios considered can meet the regions needs Oak Lodge Water

District

Yet in the case of the Portland Metro and Damascus responses there is

specific recommendation that the region consider some lessor level of

system reliability for meeting the maximum hottest summer peak days
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Give the strongest consideration to adopting reliabiily level less

than Level as defined in the Plan The Council believes that it is not

sound policy to expend significant economic and environmental

resources to construct new facilities merely to assure that outdoor water

use will never be limited during the driest 1-5 day periods of

exceptionally dry years when very short term 20-30% reductions of

outdOor use can meet the need City of Portland Resolution

The Metro Council believes the issue of planning for curtailment

during drought should be addressed It encourage the studys steering

committee to examine the cost of continuing to provide water with high

reliability versus curtailment of use during periods of drought The

Metro Council believes that the public should be educated and involved

in managing demand and that higher reliability can be obtained

through different strategies Metro Resolution Exhibit

The issue of system reliability is one where there is some significant

difference of opinion about how the final plan should address this issue

Water Quality

significant number of entities rate water quality as one of their

highest values The emphasis on source or raw water quality was

specifically called out as the City of Portlands highest value Metro notes

that all citizens in the Metro region should be assured high water quality

Several entities made specific point that water from any of the

identified sources is treatable and can providc high quality drinking

water Hillsboro Clackamas River Water West Slope Water District

Beaverton Wilsonville Many entities specifically support watershed

protection as very important to making sure that all drinking water

sources are better protected and that reliance on treatment can be

reduced Portland Metro Clackamas River Water Portland Metro and

Tigard specifically note that efforts to clean up the Willamette River

should be high priority

Sustainability and Environmental Impacts

Portland Metro Beaverton and Damascus emphasize principles of

sustainable development be integrated with near term strategies so that

expensive and/or environmentally impacting source development and

treatment costs can bedelayed and reduced over time These strategies

are elaborated upon at length in their responses and are covered in this

report in Question

Cost Equity

Portland and Damascus also note that cost and equity issues are very

important Lake Oswego suggests change in the second policy objective

contained in the plan regarding Economic Costs They would like to see

specific language change that clarifies that existing ratepayers should

not have to subsidize growth
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In addition Portland and others have heard throughout this process

that cost equity is major priority for existing customers The costs of

development of new supplies must be borne throughout the region by

those entities which require and would benefit from new supplies or

programs on cost equitable basis City of Portland Exhibit

Source Diversity

Diversity of sources is specifically called out by some entities 11 as

being an important criteria for meeting future water needs and being

able to respond to catastrophic events more effectively

Growth

Metro notes that for them that coordination between the RWSP and

Metros growth management decisions is high policy value for them

Question

Do you agree with the recommended strategies contained in

the Preliminary Regional Water Supply Plan If so why
What strategies specifically do you not support and why

The matrix contains tally of the yes/no responses to the first part of

this question The majority of respondentsfavor the recommended

strategy with 17 entities supporting recommended strategy six not

supporting the strategy and three not taking position Those

supporting the strategy represent 70% percent of the growth forecasted

in the medium growth scenario to occur in the metropolitan region by

2040 The geographic mix of those supporting the strategy are suburban

centers particularly located in Washington and Clackamas Counties but

also including the City of Gresham in Multnomah County Metro and the

City of Portland express desires to see changes in the recommended long

range strategy of the plan and enhancements to some of the near term

strategies These two responses are dealt with at the end of this section

and in the responses to Question because of the level of detail those

entities provided

Some of the entities supporting the recommended strategies note this and

provide some additional comment

It is our belief that resource sequence 1.5 and the related strategies

effectively meet the key policy objectives and offer significant flexibility

in meeting future demands This strategy represents reasonable

balance of the tradeoffs necessaly for any of the source options
Clackamas River Water

We do believe that any of the five example level reliability resource

sequences could meet the regional demands and strongly believe that we

must keep all of these source options available for the future Oak Lodge

Water District

We agree with the recommendation that the resource sequence 1.5 and

the related strategies meet the key policy objectives Again flexibility
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and reliability are issue that cannot be overlooked in meeting future

needs and is significant in this resource sequence This strategy offers

the most reasonable balance of source options while incorporating good

balance of tradeoffs to achieve quality sources Tuala tin Valley Water

District

We realize that with 27 different water provider in the region there will

probably always be differing views in deciding the best approach As

stated in the preliminaryplan document the final product is set of

resource strategies that ist meet the regions needs as expressed through

the policy objectives and that single best future resource strategy for

the region does not exist The plan recommendation reflects tradeoffs the

region must make among the policy objectives Beaverton

In addition number of entities that support the recommended strategy

also emphasized their support of conservation as critical element of the

selected strategy TVWD Clackamas River Water Hilisboro Oak Lodge

Tigard Milwaukie and Fairview The work of the existing Columbia

Willamette Water Conservation Coalition is cited as good forum to begin

immediate consideration of implementation strategies

Specific strategies which were not supported certainly must include

mention of concern about the water quality of the Willamette River This

issue is noted by number of entities Wood Village which supports the

recommended strategy expresses reservations about the Willamette River

Troutdale does not support the recommenced long term strategy and

expresses concern about the Willamette River Troutdale also notes

concern about one size fits all approach to regional strategy which

may not be appropriate for the smallerproviders that have individual

sources

Damascus did not support the long term strategy primary because they

felt that different level of system reliability should be considered Mt
Scott does not support the long term strategy and notes

The District does not necessarily support Option 1.5 as the best

alternative however the District does support the concept that all of the

supply options should be considered as future supplies The District

believes these options need further investigation and additional

refinement before any decisions are made as to final scenario The

Districts recommendation does not necessarily preclude the Willamette

River or the Columbia River options as possible resources Mt Scott WD

Portlands response is to not support the recommend long term strategy

Portland has committed itself to maintain Bull Run for its sole source of

water supply beyond the end of the.plans time horizon In addition

Portland notes

Because the debate over the recommended strategy has focused so

intently on inclusion of the Willamette River as along term supply source

it has become difficult to focus on the broad range of real issues at hand

While we recognize the providers.efforts to meet range of policy

Objectives we cannot support the recommended Strategy 1.5 as specified

in the preliminaiy planPortland Exhibit
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Portland states that the recommended strategy does not meet their broad

objectives The Portland City Council has requested that the regions

providers put more emphasis on green alternatives todelay the need to

develop new sources develop lessor level of peak event extreme hot

weather availability craft plan which can respond todifferent policy

emphases in various parts of the region and develop criteria to ensure

equitable financing for needed program and facility improvements

Metros response also notes lack of support for the long term strategy

Metro does not accept or adopt the preliminaryWater Supply Plan in its

current form Metro resolution

Metro supported part of the recommended strategy and not others The

Metro Council expresses support for conservation as the first resource to

pursue however they would like to see the revised plan include cost

effective indoor measures Metro further expresses concerns about the

use of the Willamette as potable drinking water source but noted The
Metro Council however recognizes the need to maintain regional

perspective when evaluating future source options.t Metro is very

supportive of continuing efforts to clean up the Willamette River to

ensure higher water quality Further concerns were expressed by Metro

about the need to do further research on ASR and to adequately protect

lands over ASR sites In addition concerns were expressed about the use

of the Clackamas River on fisheries there and recommends that an IFIM

be conducted on the River before additionaj withdrawals are instituted

The Council also expressed reservations about the development of further

storage in the Bull Run system due to environmental impacts and the lack

of flexibility inherent in bringing on line very large new source of

water

Question

What changes would you recommend for consideration in the

final RWSP Why

Not all entities provided an answer to this question Many of those that

supported the preliminary plan recommendations did not elaborate

further However additional comments from those supporting the

recommended strategy include the following

PrOvide additional efforts to ensure proper watershed management
on the Clackamas River Oak Lodge Water District

Provide adequate monitoring of the plan to ensure that

implementation keeps pace with identified needs Hiilsboro Oak

Lodge WD Beaverton
Plan implementation needs to start on sub-regional level and

periodically reviewed Regional transmission and inter-connection

needs to have higher priorityin the Plan TVWD Beaverton

Wilsonville
All of the options considered in the preliminary plan are still viable

including the Columbia River as potential source option Rockwood
PUD West Slope WD
The near term system expansions projected for the Clackamas River

should be recast in the final draft plan so that the 22.5 mgd is not
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agency specific This will allow the Clackamas entities the near term

strategies based on subregional coordination Clackamas River Water

ASR needs to be carefully evaluated before implementation to ensure

that the costs are acceptable with the water which can be recovered

West Slope WD Wood Village

The viability of using the Willamette is questionable Wood Village

Emphasize conservation of potable water and substitution of non-

potable river water and reused wastewater for non-potable uses

Beaverton Tigard
More grass roots education Tigard
Investigate regional pricing optionsBeaverton

Protect the flexibility for individual water providers to develop

sources to meet projected short-term needs in particular for the

Willamette River Canby Utility Board Wilsonville

The Plan should include more discussion of the water quality issues of

the new sources and the treatment processes and fail safe

contingencies to assure that water delivered to the tap indeed meets

drinking water standards Wilsonville

The conclusion in Chapter VIII that Lake Oswego should meet its

forecasted 2050 demand deficit via connection regional

transmission facility in the west node is xot acceptable they wish to

remain primarily serviced from sources in the south node Lake

Oswego
Plan flexibility is the hallmark of the preliminary plan approach

One of the greatest advantages to thisintegrated water resource

planning process is that it gives us the opportunity to decide the

appropriate action at any time in the future We can continue to

evaluate timing for supply addition along with finding answers to

questions about whether the chartered course is indeed available

and whether the demands are similar to our projections Hiisboro

Diversity of sources and relationship to catastrophic event reliability

needs to be emphasized more in the final plan

We would recommend additional recognition of and provision for

diversity in overall supply particularly in light of recent natural

events which have had major impact on the Bull Run system and

others in the metropolitan area City ofSherwood

Some of the entities not supporting the recommended long term strategy

1.5 provide detailed specific changes that they would like to see Mt Scott

WD indicated lack of support of any recommendation of preferred

scenario and recommended that all sources be part of an overall strategy

with no deletions at this point Decisions on which sources to develop

would be made over time

Metro references an 11 page attachment which provided the following

suggested changes

Water Conservation Move several of the Level II measures into

Level III such as ULF toilet rebates and education programs Consider

combining Level II and III together into more aggressive overall

conservation program Also explore full implementation of cost

effective conservation scenarios before any new sources are brought
Final

4/2/96



on line Metro should have role in conservation implementation

Each strategy should include the most cost effective strategies in both

indoor and outdoor areas in order to gain more effective customer

commitment by being more comprehensive

Aquifer Storage and Recovery Questions about ASR should be

researched and investigated as soon as possible

Regional Water Pricing Region wide water pricing must be

implemented if water conservation is going to be successful Metro

supports the recommendations in the plan but would like to

recommend that all providers in the region implement an aggressive

conservation rate program
Wastewater Reuse and Non-potable Options Metro recommends that

institutional reuse be focused upon rather than residential or

business level development Public education is recommended also

High Technology Water Demands Closely monitor the impacts of

these users on demands and implement aggressive industrial water

reuse and conservation programs for this sector

6. Finance Recommendations The draft final plan should identify

basic financing strategy or polices to guide future financing

decisions The final plan should also address revenue losses water

providers will experience in conjunction with water conservation

programs

Portland included 10 page attachment to its resolution Attachment

details the following recommendations

Greater emphasis on the development of green alternatives

Portland recommends revising the plan to include other conservation

programs such as education and more comprehensive programs in

the non-residential sector particularly high consumption users

Conservation targets should be explained in the implementation

strategies The plan recommendations pertaining to non-potable

recycling and water reuse should be expanded to include

more detailed regional examination of wastewater reuse

changes to plumbing codes to allow for graywater systems

exploring linkages between surface water management and

water supply programs

exploration of opportunities for dual-systems

assessment of potential water transfers to enhance non-potable

opportunities

demonstration of ASR technologies

Regional cooperation and the development of staged long-term

strategies Portland suggests that the plan be recharacterized in the

areas of the long-term strategies to recognize the iterative dynamic
and cooperative nature of the proposed implementation strategy In

particular the plan should reflect the uncertainties associated with

the decision-making process in the long term Portland suggest.ed

staged approach which includes

Stag conservation and non-potable sources completion of

near-term strategies and the formation region consortium of water

providers to implement the plan This stage is thought to span from

the present to about 2020 Included here are specific strategies to

protect the viability of future.source options particularly watershed

efforts to ensure the cleanup and protection of existing and potential

drinking water sources small source development and demonstration
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and regional partnerships to effectively explore and implement

conservation programs pursue non-potbIe supplies and explore the

development of less reliable systems for meeting the extreme peak

demands of hot weather years

Stage Major option selection and implementation This stage

my not would not involve great deal of water source development if

the first stage is successful Long range alternatives would not

identify particular sources but would focus on keeping all options

viable for the future and open for consideration at the appropriate

times The final plan should specify that the following list of

variables would be considered in characterizing any long range

supply options
actual growth and revised growth forecasts

actual savings generated by conservation programs
determination of desired reliability for hot summer periods

based on avoided costs and tradeoffs

current conditions and information regarding key issues such

as water quality environmental needs etc
actual and potential ability to rely on water recycling reuse
and other high efficiency technologies and
direct use of lower quality water sources for end uses which do
not require potable water

Minimizing environmental impacts Portland requests that plan

recommendations be amended to acknowledge the value of the

regions watersheds aquatic resources and fisheries Protection of

watersheds and further exploration in pollution problems and effects

should be emphasized

Cost efficiency and equity should be more formally addressed in the

plan implementation strategy Portland asks that the plan provide

some clearer policy direction and possible short and long term

strategies to meet the existing policy objective related to equitable

financing of needed system improvements The plan should establish

basic tenet that those who benefit from system improvements
should pay for them Those programs that are more effectively

carried out regionally should be implemented in this manner
Partnerships to demonstrate the effectiveness of the conservation

and reuse exploration and possibly development of new source

options and transmission interconnections should be early

implementation tasks for regional consortium

Question

Do you support the concept of forming formal consortium of

water providers through the adoption of an

intergovernmental agreement when the final RWSP is

adopted What types of functions do you think the regions
water provider should carry out in cooperative approach If

you do not support formal organization how would you
recommend that these functions be carried out

Most of the entities 24 support the formation of regional consortium

through an intergovernmental agreement IGA but one does not Wood
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Village the Rockwood PUD is supportive but would like to see more

details and Troutdale does not believe such group needs to formalized

through the adoption an IGA The City of Sandy did not respond to the

question general sentiment expressed was

We very strongly support continuation of the cooperation that has been

established throughout this project An intergovernmental agreement

among water providers will help continue that cooperation while

assuring that water needs in the region are effectively met We hope that

other providers who have not been participants in this Phase II process

will also join in that agreement Tremendous accord develops as ie sork

closely together and residents and businesses in the region reap the

benefits TVWD

Support for the formal consortium is qualified by some of the

participants

TVWD Wants the agreement to be flexible so that cooperation can

evolve over time

Wilsonville does not want an agreement to be lengthy complex or

expensive but is supportive of this organization providing good
offices for discussing/resolving issues that impact two or more water

providers within the region They also note that this organization

should represent consensus positions to other agencies

Sherwood cautions against an organization which adds layers and

costs beyond the value derived Would be willing to work towards the

developnvmt of modest and focused approach

Damascus functions should include water supply planning and
development transmission main planning anddevelopment and

financing and rate review process Ways must be found to distribute

costs among members in fair manner Rates should be kept within

guidelines following policies established for efficient use of water

and conservation

Lake Oswego Gladstone expressed concerns .about creating another

level of government and would desire to see an ongoing organization

work within existing governmental structures utilizing existing staff

and resources to the maximum extent possible

Hiisboro supports the listed functions in the preliminary plan

except the last one regarding proposals on possible changes in

institutional arrangements The organization should not have too

large of an agenda to start and should be allowed to grow over time

Tualatin Tigard- consortium should work to coordinate or

implement fmancing of sources when needed or other items as

appropriate

Clackamas River Water supports the formation with general by-laws

so the group can formulate and appropriate and effective work plan

Supports the potential list of functions in the preliminary plan but

the details should be worked out after final plan is prepared
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Portland The charter of such group should make it clear that

The cost of supply development are allocated as precisely as

possible to the beneficiaries

Local governments retain decision authority over components of

plan implementation including subregional development and that

future revisions of institutional arrangements are voluntary

Partnerships are encouraged to responsibly enhance water supply

and reduce water demand through conservation and efficient-use

strategies Tigard and Wilsonville also raise similar points

Planning decisions and implementation are done in timely

manner
Watershed protection should be one of the goals of such group as

well as protection and enhancement of existing and potential water

sources

Metro Supports the formation and listed some very specific functions

Some of the suggested function repeat those in the preliminary plan

and some are new In addition Metro provides some comment about its

future role in regional water supply planning The Metro Council

places particular emphasis in active participation and leadership in

regional water conservation and education as well as using its land

use authority in coordination with local jurisdictions to implement

regulation standards codes including the building code and

incentives for land use Metro also commits its support and

encouragement of watershed planningwellhead protection and

research to address outstanding issues in plan implementation

Metros specific list of suggested functions for regional water

consortium include the following

setting beichmarks and interim targets to monitor and measure

implementation of the plan

coordinating with other agencies organizations and

jurisdictions on all aspects of plan implementation

conducting formal periodic reviews of plan implementation

every five years and reporting on progress in achieving the

goals of each aspect of the plan i.e are regional water

conservation targets being met
identifying interim measures to achieve plan goals based on
the results of plan implementation review

sharing information among providers and participants in the

consorthfm

coordinating regional water conservation activities monitoring

progress and revising programs based on pilot testing results

developing and coordinating an aggressive public education

campaign regarding all aspects of plan implementation

Keeping public informed about how targets are being met or

not met identifying new strategies to meet conservation targets

and ensuring regionally comprehensive education program

monitoring base case implementation

seeking funding for and coordinate different research projects

with relevant agencies/jurisdictions

identifying financing options for each stage of plan

implementation
coordinating with Metro Region 2040 project and

conducting pilot testing of aquifer storage and recovery
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Metro further expressed the desire to be full member of the

consortium with specific tasks and responsibilities to implement the

adopted plan The Council recommends that it may be advantageous to

have other entities agencies and organizations as members of the

consortium to facilitate implementation This thought is also raised

by Beaverton which notes

It is recommended that the consortium should somehow involve

inuJtential regulatoiy agencies and water customers in an advisory

Capacity to the voting body of27 water providers and Metro The list

of advisory parties should include DEQ Oregon State Healtn Division

regional wastewater treatment agencies Army Corps of Engineers

Portland of Portland and other private large water users In addition

the involvement of water supply interest groups that have actively

participated in the RWSP process should be given an advisory role

Beaverton
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MATRIX OF PROVIDER RESPONSES TO TIlE PRELIMINARY REGIONAL WATER SUIPLY PLAN
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Public Stakeholdçr Meeting to Discuss Regional Water Supply Plan Revisions

April 19 1996

Issues Interests and Concerns

Invitedto this meeting were 39 stakeholder representatives The invitee list included those

state and federal agencies and organizations represented on the Regional Water Supply Plan

Environmental Task Force plus those stakeholder representatives provided testimony on

the preliminaryplan to at least the Portland and METRO Councils Stakeholders were

invited by mail and follow-up telephone calls Thirteen individuals other than project

staff attended the meeting

Implementation Effectiveness Monitoring

After all the hard work thats been done we need to ensure that the plan is implemented

and kept up to date What would be the ideal triggers for revisitation of the plan in the

future There should be an annual report outlining what has been accomplished.

Revisitation needs to be mandatory and it should be coordinated with review of Metros

Regional Framework Plan

Source Protection

The providers are giving different messages in different forums The Regional Water

Supply Plan revisions put more emphasis on water source protection and create

proactive role for the providers in seeking source protection There doesnt seem to be

that level of support in developing Title Water Quality and Flood Management

Conservation of the Regional Framework Plan parenthetic added The participants

should be consistent on their commitment to source protection from one forum to

another The Title development process is an excellent opportunity for providers to

support source protection

There is appreciation that the revised plan allows the water providers to weigh in for

source protection Protecting water quality is important for both summer and winter

supplies and will need to be dealt with in both urban and rural areas

Based on recent experience with flooding in the Bull Run Clackamas and Tillamook

areas it is good thing to keep trees in place both for more water supply during summer

and to reduce turbidity during high flow events To accomplish this will require

maintaining the integrity of public land watersheds

The plan revisions call for participation in implementing the Presidents Northwest



Forest Plan The plan actually calls for wide scale logging in the Clackamas Basin and

the Bull Run The plan was developed to maintain species not protect water quality

The Regional Water Supply Plan should focus on improving the forest plan to maintain

and improve the source water quality in both winter and summer

Conservation

The region may not be ready for conservation ordinances It might be beneficial for

plan implementation to start with education and incentives first and if they dont work

out or more savings is needed then the providers could impose more draconian

measures

The region needs to do better at dealing with public perception implications of rate

increases due to water conservation There also needs to be assurance that conservation

programs will be budgeted

Water Rights

There are number of pending applications for rights to use water from sources in the

Portland metro region e.g Willamette Clackamas Columbia How do these pending

water right applications fit with the findings of the Regional Water Supply Plan The

draft plan does not identify the need for new water rights to meet conservative estimates

of future demands in 2050 The Oregon Water Resources Department OWRD
considers the plan as one of the bases for evaluating some of the water rights If OWRD
doesnt get clear signal it will need to ask applicants to show how water rights fit in

with the plan

The providers have strong desire to keep options viable If further development on the

Clackamas becomes restricted it will be important to keep the Willamette option open

Applicants can ask for deferment of action on the applications until the plan has

chance to be implemented

The OWRD is interested in whether the Regional Water Supply Plan can be used to

meet all or part of the requirements for conservation/curtailment plans It would be

beneficial if submittal of additional curtailment information to the OWRD could be

made part of the regional plan



Water Quality

The plan as revised assigns high priority ensuring that sources remaiif viable and

to maintain and enhancethe viability of each of the potential water supply sources

Using the words remain and maintain here implies that all of the sources are

currently viable Public review of the preliminaryplan report showed that many people

did not believe the Willamette or Columbia is currenily viable as drinking water

source The suggestion is to eliminate the use of these words and focus on enhancing

viability

Wellhead Protection

Starting to pursue welihead protection very early will be important for the viability of

aquifer storage and recoveryASR The revised plan makes commitment to pursue

welihead protection at or prior to the pilot test phase of ASR development The

suggestion is to delete the word at from this plan recommendation Ch XII page 22

It would be good idea to work with land use agencies on.the fate and management of

aggregate mine pits in the Cooper-Bull Mountain area as these pits can intersect the

groundwater near one of the ASR representative sites Backfihling of these pits e.g
what goes in them should be done with care



Public Meeting to Discuss Regional Water Supply Plan Revisions April 30 1996

Interests Issues and Concerns

This meeting was held on Tuesday evening at the METRO offices in efforts to facilitate

public attendance The meeting was publicized through direct mail to the Regional Water

Supply Plan mailing list of approximately 3800 and also through paid advertisement in

The Oregonian on the preceding Saturday Twenty-nine individuals attended the meeting

General

Compliments to the water providers for getting this far in the water supply planning

process The issues are tough It is appropriate to go back and forth in dealing with

concerns while revising the plan

We are fortunate that our forefathers thought ahead to build our water systems The

long-range planning thats going on now is good

Public Involvement Process

Are meetings officially recorded What is the history of public involvement on this

project

It is important to get more citizens involved One suggestion is to hold public forum

on water supply It might be worth considering 24-hour public meeting

The project needs someone in charge of publicity and public relations There are lot of

free or low cost opportunities on radio and in newspapers that arent being utilized An

ad in The Oregonian isnt enough The regional Hanford advisory boards saved the

taxpayers millions of dollars through public involvement and it obtained lots of free

radio advertising to announce whats happening

We need to get community buy-in for the plan

Involving community members wont bias them

Plan Scope

What is the time horizon covered by this plan



We dont have 20 to 40 years to address the water supply situation We could have an

earlier crisis

Why isnt Vancouver WA included in the study Vancouver has serious water supply

problems

Conservation/Non-potable Water Options

We need to do more research into aggressive conservation

In 1992 conservation curtailment resulted in increased rates which seems counter

productive

There should be separate water systems for fresh water and lower quality or reuse water

Graywater needs more evaluation and use

Industrial recycling provides high potential for water savings

Dual systems are common in Arizona and Mexico

There can be quality and public health problems with dual systems

Water Sources

The best quality source is from Bull Run What does additional diversion from Bull

Run mean for other values

Portland hasnt gone far enough to look at the Little Sandy River as source The Little

Sandy deserves protection now and should be procured as potential source watershed

There should be additional study of storage options on the Little Sandy The Little

Sandy was mentioned only on two pages of the plan as revised and it was lumped with

preserving the viability of storage options in the Bull Run Watershed There is concern
that the Little Sandy would only be looked at if the other sources mentioned in the plan
dont work out This could result in PGE getting water rights to the Little Sandy
Citizens interested in the Little Sandy as source should review booklet on public

involvement and should consider quote from Arch Diack accusing Portland of giving
water rights on the Little Sandy to PGE The quote was read and the booklet

circulated



The Little Sandy is used by one of the last runs of resident trout e.g redband which is

rare Fishery issues are very important consideration in selecting and developing new

sources What we do to the earth we do to ourselves

Action should be taken to ensure that Bull Run and the Little Sandy have their rightful

place The plan should set the stage for ensuring water rights and pursuing permits for

dams Are we going to address this issue It takes twenty years these days to permit

dam

Bull Run Lake should be last resort because of mitigation costs

The recent floods should make it clear that the Willamette River will never be suitable

drinking water source due to upstream point and nonpoint source pollution including

sewage outfalls and CSOs The City of Salem is still impacted due to turbidity in the

Santiäm River from the flooding

In the future carbon tetrachioride in the Columbia River will reach levels that are

significant percentage of drinking water standards

The Portland wellfield is impacted by chlorinated solvents

To use ASR will require strong groundwater protection and limits on industrial

development

All of the options are problematic for one reason or another The Willamette is the

worst choice Relying solely on sources near Mt Hood is dangerous Hanford poses

serious concerns for the Columbia River The Department of Energy DOE has several

Environmental Impact Statements out on how to resolve chemical/radioactive waste

storage tank issues An explosion is possible Some wouldnt be surprised if the chosen

resolution is to simply cap and abandon the tanks DOE findings on cancer risk change

depending on whos in charge The agency cant be trusted to protect the public

interest There are new plutonium leaks migrating toward the river With these types of

issues looking out 50 years isnt long enough

We should look at the water quality and related health problems going on in other

countries

Source Protection

There is no groundwater protection to speak of at the federal level It would be worth

focusing on establishment of stronger state and federal groundwater protection laws



We should be looking ahead 100 years

We need to call on people for support for source protection and clean water Clean

water is vital resource for life We need more education regarding water sources

Source Reliability

There seems to be lack of recognition in the plan that Mt Hood is still an active

volcano It could erupt into the Bull Run and Little Sandy watersheds We need

diversity of sources to help get through catastrophic events without major water supply

disruption

Regional Water Provider Consortium

How will the regional water provider consortium help make sure that the Bull Run is

protected

What will be the role of the public in consortium decision-making The consortium has

to include public oversight to obtain adequate buy-in

There is concern that the consortium wont involve the public and will be dominated by

politicians



CITY of BEAVERTON
4755 S.W Griffith Drive P.O Box 4755 Beaverton OR 97078 TEL 503 526-2481 V/TDD FAX 503 526.2571

May 20 1996

Mr Michael Rosenberger Tim Erwert

Chair Regional Water Supply Plan Chair Regional Water Supply Steering

Participants Committee Committee

1120 SW 5th Avenue

Portland Oregon 97204

Re Revisions to the Regional Water Supply Plan RWSP

Dear Mr Rosenberger and Mr Ervert

Thank you for the opportunity to comment on the proposed revisions to the Regional

Water Supply Plan RWSP Revision materials were distributed to the Beaverton City

Council for review and comment The City Council is very supportive of the plan and

proposed water providers consortium in general Comments from the City Council

regarding the proposed revisions were limited

Following are the Citys remarks

Since 1990 the City of Beaverton has invested heavily in its own in-city water

infrastructure to satisfy an existing water storage deficit as well as providing measure

of reserve capacity to accommodate anticipated growth in watet demand The City

has dedicated portion of its water rate to be used toward ongoing replacement of

aging water distribution and transmission pipelines storage reservoirs and other water

system facilities Additionally the Joint Water Commission JWC to which the City

has been member since 1980 has planned built or has under construction significant

improvements to provide water now and for the future The evaluation of Aquifer

Storage and Recovery ASR by the JWC to reduce future peak summertime water

demand on the water treatment plant is in the pilot test stages Beavertons financial

participation in these projects following period of nearly ten years without water

rate increase have required substantial increases in recent years With this in mind the

ROB DRAKE
MAYOR

Page RWSP Revisions RD /d..
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Council is sensitive to actions by the regions water providers that may effect future

water rates forBeaverton

The City of Beaverton is supportive of regional water provider consortium The

consortium concept would provide vehicle for improved coordination and efficiency

of service to all customers in the region while allowing for autonomy of individual

water provider agencies to make decisions such as service levels jurisdictional

boundaries number of customers rates charges etc consortium would also be

way of working together as partners to implement monitor and update the Regional

Water Supply Plan

The City advocates the prominent role recommended in the revised plan to further

explore and implement water conservation reuse recycling and substitution of non-

potable water for uses that dont require drinking water Metro has suggested that it

coordinate demand side efforts to control and reduce the need for new sources of

supply The City is not opposed to that role On page 27 of Chapter XII however

Metro is mentioned as potential regional water provider It is stated on that page

that Metro has no present desire to become supplier or distributor of water The

City believes the regions existing water providers have good record of service and

recommend that Metro limit its involvement to the role outlined in the RWSP

In the revision to page 20 of Chapter XII of the RWSP an inter-nodal transmission

addition is programmed for the year 2010 It also advises that local transmission

additions be programmed with consideration of the potential future supply sources

identified in the RWSP The new transmission system linkages are recommended in

order to better utilize existing water supplies and to provide redundancy in the event

of catastrophic incidents and maintenance With the proposed change to non-

specific source increment planning for the transmission linkages is much more

indeterminate Without closer idea of future sources detailed transmission line

planning may have to be postponed to avoid misguided sizing and routes

The preliminary RWSP recommended Strategy 1.5 which favored the Willamette

River as the future source increment after 2035 The majority of the RWSP

participants supported Strategy 1.5 The revised plan substitutes non-specific source

increment that expands the options to add the Columbia River and Bull Run From

our understanding the estimated cost of developing additional supply capacity in the

Bull Run does not include the cost of constructing and operating water treatment

facility for that source We feel this is unrealistic in light of the weather events that

faced the region this winter and with more stringent drinking water standards expected

-in future years The revision to include three source options does increase the

decision-making flexibility However the certainty needed for planning purposes is

postponed andthe cost impact of the different options has the potential to dramatically

effect water rates dependent on the selected optipns

Page RWSP Revisions
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Regionally there is wide degree of variation in water rates To implement both the

near term regional transmission system links and.refine the future sources of supply

it is important that all regional water providers pursue these decisions with equity in

mind decision to inter-connect the regional water providers and mutually develop

future water sources requires all parties to fairly pay their share as well as agree to use

water from whatever source the consortium chooses

In Table V.111-2 page of entitled Local Delivery System Summary there is

column listing projected 2050 water demand This figure seems to be under-estimated

for Beavertoru For the City of Beaverton Table V.111-2 indicates 2050 water

demand for peak day high as 17.1 MGD million gallons per day Beavertons actual

average day water demand for calendar year 1995 was 7.25 MGD Using the current

peaking factor of 2.5 Beavertons estimated peak day demand for 1995 was 18.1

MGD which exceeds the figure shown in Table V.111-2 for the year 2050 Although

the region-wide water demand projections in the RWSP are most likely accurate the

estimated 2050 use for Beaverton should be adjusted The City of Beaverton is in the

process of more detailed projection of future demand for potable water using the

latest Metro population estimates

Sincerely

Rob Drake

Mayor

Page RWSP Revisions



CITY MANAGERS OFFICE

17 July 1996

Lorna Slickel

Project Manager Regional Water Supply Plan

Bureau of Water Works

1120 SW 5th Avenue
Portland OR 97204

Re Response to Proposed Revisions to the Regional Water Supply Plan

August 1995 Preliminary Report

Dear Ms Stickel

Thank you for the opportunity to review and comment on the proposed

revisions to the Regional Water Supply Plan RWSP Preliminary Report
Our Council was briefed on the proposed revisions by City staff at their July

work session The Council was pleased to note their earlier comments and

suggestions as outlined in their formal response to the Steering Committee

December 20 1995 will be incorporated in the final RWSP

The City Council of Lake Oswego is supportive of the preliminaryplan and the

proposed revisions We also reaffirm our commitment to be an active participate

in planning for our Citys and the regions water supply future We believe the

final plan revisions reflect not only our own particular policy interests but

judging from the responses of others those of our regional neighbors As

follow-up to our earlier comments we submit for the Committees consideration

the following comments concerning the policy objective regarding growth and

land use planning It is as follows

Growth and Land Use Planning The City Council of Lake Oswego is very

concerned with whether or not the region can accommodate the amount and

rate of growth being forecast for the planning horizon We understand that

the RWSP will be used to guide the regions water providers in planning for

future water supply to serve this growth However we suggest that the

second policy objective more clearly highlight the relationship between

provision of water service and managing growth in ways that are efficient

cost effective and consistent with the maintenance of compact urban form

and liveable communities

380 Avenue Post Office Box 369 Lake Oswego Oregon 97034 503 635-0215 FAX 503 697-6594



Ms Lorna Stickel Page

17 July 1996

To assure efficient use of existing developed sources and promote the concept of

compact communities it is suggested the implementation action for this policy

objective be modified to read

Work with local governments and Metro to determine the location and

extent of frture growth and then utilize the plan to provide guidance

fbr the provision of water service

Again the Council of Lake Oswego wishes to express its appreciation to you Lorna and

the rest of your staff and the Participants Committee for all the efforts which have

resulted in water supply planning document the region can be proud of If you have

any questions regarding our comments please feel free to contact our Utilities

Engineer Joel Komarek

Very truly yours

Douglas Schrnitz

City Manager

DJS/sms

Alice Schienker Mayor
Members of the Lake Oswego City Council

Joel Komarek Utilities Engineer



600 NORTHEAST GRAND AVENUE PORTLAND OREGON 97232 2736

TEL 503 797 1700 FAX 503 797 1797

July 11 1996

Mr Michael Rosenberger Mr Tim Erwert

Chair Regional Water Supply Plan Chair Regional Water Supply Steering

Participants Committee Committee

1120 SW SthAvenue

Portland Oregon 97204

Re Comments on Revisions to the Regional Water Supply Plan RWSP

Dear Mr Rosenberger and Mr Erwert

Thank you for the opportunity to c9mment on the proposed revisions to the Regional Water

Supply Plan RWSP. The MetrO Councils Growth Management Committee and the Metro

Council have reviewed the proposed revisions with regard to how they incorporate the Metro

Councils comments and recommendations on the draft Regional Water Supply Plan The Metro

Council commends you and the projects staff for the excellent job you have done in incorporating

the diverse comments from the studys participants and the public into the proposed revisions

The Metro Council is still very supportive of the plan and it will be the basis for the water supply

and storage element of the Metro Regional Franeivork Plan The Metro Council also supports

formation of the consortium to implement the plan and Metro plans to be an active participant in

implementing the plan am forwarding the following comments from the Metro Council on the

proposed revision

In Figure XII- entitled Recommended Resource Strategy Regional Water Supply Plan

the Council recommends that on the timeline befOre Source Increment there be circle added

that is entitled Pilot Studies to reflect the fact that pilot studies have to be carried out before

any new source increment is brought on line

The Council still recommends that the feasibility and funding options for an instream flow

incremental methodology IFIM on the Clackamas River be pursued with sub-regional partners

The Council strongly supports the functions that have been identified for consortium that

would implement the RWSP The Council needs to know however how the consortium is

proposed to be funded and what resources Metro will be asked to contribute to this effort The

Council requests that it have the opportunity to review any draft information related to the

JUL 1L3
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formation and funding of the consortium

Finally the Council recognizes the importance of involving the public in all aspects of

implementing the water supply plan particularly with regard to water conservation programs

The Council recommends that the consortium identify ways to directly involve the public in cost

effective and efficient manner to ensure the success of the conservation programs Options for

involving the public could include the following formation of citizen advisory committee

public involvement activities by agencies participating in the consortium different educational

programs to educate and involve the public one example that Metro is interested in pursuing is

establishment of water conservation hotline which could become clearinghouse for

information on water conservation and attendance of citizens at the different consortium

committee meetings

The Council recognizes that public involvement is anticipated to play an important role in the

proposed Regional Water Consortium The draft Intergovernmental Agreement IGA that would

form the consortium identifies several specific ways to involve the public These strategies and

others suggested above need to be high priority of the consortium

Thank you again for the opportunity to comment on the proposed revisions to the Regional Water

Supply Plan Please contact me if you have any questions regarding these comments and the

Metro Council looks forward to the adoption of the plan

Sincerely

c-

Councilor Susan McLain Chair

Growth Management Committee

Water Resources Policy Advisory Committee

cc Mike Burton Executive Officer

John Fregonese Growth Management Services

Rosemary Furfey Growth Management Services



Cfl-Y OF
Mike Llndberg Commissioner

PORTLAND REQ 1220 S.W.flfthAve

___________________________________ Pbrtiand Oregon 97204

OFFICE OF PUBLIC UTILITIES
5038234145

MEMORANDUM

TO Michael Rosenberger Water Bureau Administrator

and Chair Regional Water Supply Plan Participants Committee

FROM Commissioner Mike Lindberg

DATE July31 1996

SUBJECT Comments on Proposed Revisions to the Regional Water Supply Plan

have reviewed the proposed revisions to the draft Regional Water Supply Plan with regard to

how they incorporate the Portland City Councils comments on the preliminary plan report dated

August 1995 From my perspective the revisions address the key issues raised by the City

Council in its written response to the preliminary draft also understand that each of the other

Commissioners or their staff have been briefed on the proposed revisions and have not requested

additional changes

Given these revisions will be comfortable endorsing the plan when it is submitted with an

Intergovernmental Agreement to form Regional Water Provider Consortium However the

Portlands Water Quality Advisory Committee has asked that few additional refinements be

incorporated into the final plan believe that the Committees recommendations are consistent

with the direction of the plan overall and would provide beneficial clarification and emphasis

Thus request that the project staff and Steering Committee consider incorporating the attached

suggestions into the final plan

Finally would like to express my appreciation to the project staff Steering Committee and all

the participating agencies for showing such responsiveness in addressing comments on the

preliminary Regional Waler Supply Plan Thank you all for your continued hard work to develop

plan that the whole region can support.

cc Mayor Vera Katz

Commissioner Charlie Hales

Commissioner Gretchen Kafoury

Jeff Golden

Regional Water Supply Plan Steering Committee

Lorna Stickel



Suggested Refinements for Incorporation in the Final Regional Water Supply Plan

State in Chapters IV and XII that the policy objectives presented in tables and text are not

ranked or presented in priority order

Recognize the potential for water use efficiency opportunities to increase over time by

changing the policy objective in Table XII-1 under Efficient Use of WaVer to

Maximize the efficient Use of water resources taking into account current and potential

conservation opportunities... changes in bold

Acknowledge the relationship between conservation and environmental stewardship by

changing the second policy objective under the Environmental Stewardship section of

Table XII- to Foster protection of environmental values through water source

protection and enhancement efforts and conservation changes in bold

Highlight the diversity of approaches that can be taken to manage water shortages Please

augment the first policy objective in Table XII- under Water Supply Shortages to read

Minimize the frequency magnitude and duration of water shortages through variety

of methods including development and operation of efficient water supply systems

watershed protection and water conservation

Add policy objectives under Land Use and Growth Management that says Promote

decision-making in consideration of interrelationships between land use growth

community livability and water resource sustainability

Include public health considerations to the list of assessment items in Generic Resource

Strategy graphic Figure UI-1

Make clear that more data is needed to understand the potential opportunities and impacts

associated with ASR Please add sentence to the second paragraph on page 21 of Ch
XII stating However additional information will be generated to assess the potential

costs and impacts including effects on peak streamfiows of ASR through required

permitting and pilot procedures This is consistent with the first implementation action

bullet below on the same page

Make sure that the implementation actions for each of the source options include the

following points or something similar

Seek protection of the source and associated watersheds Participate as

appropriate in relevant administrative and legislative efforts to manage riparian areas

and uplands forest and agricultural practices industrial discharges and stormwater

Coordinate with land us planning and growth management efforts to maintain and

enhance source viability

Specific to Willamette River specify that monitoring should include assessment of how

high and low flow levels correspond to differences in water quality



SOUTH FORK WATER BOARD
COMBINED WATER OPERATIONS OF OREGON CITY ND WEST LINN OREGON

P0 BOX 351

OREGON CITY OR 97045

________________
BUSINESS OFFICE 503 657-0891

FILTER PLANT 503 657-5030

July24 1996

Lorna Stickel

Regional Water Supply Plan Project

1120 SW 5th 601
Portland OR 97204-1 926

SUBJECT ACCEPTANCE OF REGIONAL WATER SUPPLY PLAN

Lorna

The South Fork Water Board hereby accepts the Regional Water Supply PIanRWSP
The work and efforts of all the participants is truly monumental task and reflects the

cooperative spirit amongst the regions drinking water providers

The South Fork Water Board also looks forward to the fôrmatiôn of the Regional Water

Providers Consortium and being an active participant when the Intergovernmental

Agreement is ratified

Sincer ly

Dan Bradley

General Manager

cc Dan Fowler SFWB Chair

Jill Thorn SFWB Vice-Chair

PURE WATER SINCE 1915
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Cfl.Y OF KthIeen Concannor Char

1120 S.W 5thAvqnu

OTLAND
Portland Oreari
Information 503 823-7404

FAX 50 823-133

WATER QUALITY ADVhSORY COWTTF-E
T0C 503 823-8888

Darn May199

To Commissioner Mike Lindbcrg

Fr Jerry Moss Vice Chair

Water Quality Advisory Committee

Regional Water Supply Plan Draft Report

The Water Quality Advisory Coinmiltce WQAC appreciates the time and effort expended by

Water Bureau staff in providing infomiation to the committee during the Regional Water Supply

Planning process We especially appreciate the Plans incorporation of many of our

recommendations including thc following focusing an conservation as an integral part of the

Plans policy objectives and implementation strategy recognizing that the city of Portland and

several others reject the Willamëtte River as an acceptable water source considering the Little

Sandy River as potential future water source including watershad protection as key

element of any firttne strategy pursuing tha use of dual systems and in general the fact

that the Plan more closely coincides with public valuas

WQAC has reviewed the Draft Regional Water Supply Plan We have several additional

recommendations that reflect our continuing focus on water quality and concern for public

values

In our 10/13/95 letter to Commissioner Lindberg we recommended that the final Plan give

more weight to raw water quality that other values We understand that scveral concerns led staff

to rank the Policy Objectives listed in Table XII-1 equally GIven the possible public perception

that the Objectives are in fact ranked in order of priority we recommend that Table Xli-l

contain language specifying thAt there is no ranked order to the Policy Objectives

The Committee recognizes that opportunities for improvements in water use.efficicncy may

increase over time with the availability of new technologies and changes in public values As

result we recommend that the first sentence in Table Xfl-l under Ecient Usc of Water read

as follows

Maximize the efficient use of water resources taking into account current and potential

conservation opportunities availability of supplies practicality and relative cost-

effectiveness of the options changes in bold
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The Committee is concerned that the Plans commitment to rnaalmize operational flexibility

and ability to move water a5cund the region not compromise the regions conservation efforts

The Committee recommends that the Bureau and Plan Participants work to assure that any future

impràvcmcnxs or changes to the water tr8flsmi5siofl grid incorporate conservation goals and

workable incentives

The Committee believes strongly that conservation represents vital pert of the regions

coZnmLflCL1t to Environmental Stewardship As result we recommend that the second bullet

under the Environmental Stewardship section of Table XII-1 read as follows

Foster protection of environmental values through water source protection and enhancenlent

efforts as well coeservation changes in bald

Data from study entitled Peak Flow Rsporses to Cleorczitting wid Roads in Small and

Large Basins Western Cascades Oregon written by IA Jones G.E Grant at Oregon State

University and the Pacific Northwest Research Station of the U.S Forest Service shows that

clearcutthig can cause significant increases in peak flows in both large and small basins in

weatside Cascade forests The Coxxunittec blicvcs that such pealc flows are associated with both

higl turbidity levels and water shoztaes during low-flow periods Another study by Hicks

1991 indicates significant decreases of 25% and 14 respectively in July and August

strcamflows as result of clecut logging in the Bull Run Watershed The Committee believes

that water providers need to consider the potential Impact of land management practices such as

logging on water supply As result the Committee recommends that the first bullet of the

section on Water Supply Shortages inTabe XI-l read as follows

Minimize the frequency magnitude and duration of water shortages through variety of

methods including watershed protection at the source and water conservation at the

tap changes inbold

Public health considerations should play central role in the Plan As result the Committee

recommends that Public Health be included as an assessment item under the Generic Resource

Strategy under Figure XII-1 page 11

The Comirüttce also recommends adding water quality and environmental stewardship to

protect water quality and quantity as assessment items to be included under the same heading

The committee believes that existing data on the environmental impact and cost of Aquifer

Storage and Recovery ASR is inadequate We do not fully understand the impct5 and costs in

part because the source the amount of water uzed for the program and the receiving aquifers

have yet to be identified To state that environmental impacts are expected to be relatively low

minimizesthe potential impact on aquatic life and those endangered species that rely on higb
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flow during winter months

The Cmittee recommends the following language be added to Chapter fl page 22 to help

protect waxer quality in the Clncksznas River basin and preserve the CIa krric River option

Maintain the 3-Basin Rule which prohibits industrial disdiarges into the Clackrna River

Advocate protectiofl of the watershed-based sources of the Cladcn1es River inchiding

dministrsi.ive and/or legislative efforts to restrict logging on public land in the C1actcininS

River 3asin which could decrease both waler quality and antity Given the fragile state of

the post-flood watershed planned logging levels are too high and bring unacceptable risks of

high turbidity levels during fafl and winter peak flows

Study thc impact of using agncultural chemicals and initiate appropriate actions to restrict

their application on public land in the basht

Coordinate with local and regional land use planning efforts to assist in xnaintning source

viability through various means including creation of steam buffers and rnodicAtiOn of

urban resrve boundarieS when necessary

The Coxtinullee recommends that the following language be added to Chapter XII page 23 to

protect water quality in the Willainette River Basitu

Conduct further pilot testing and water quality monitoring and analysis with an emphasis on

high and low flow status

Work to maintain the Basin Rule

tO The Committee recommends that the following language be added to Chapter XII pag24

to protect water quality in the Bull i.un Watershed

Support legislation protecting tire Bull RunLittle Sandy from addiltioxml logging on federal

land and/or improve the Presidents Forest Plan to prohibit logging on these lands

11 In the process of developing and assessing infomiazion for decisions made as part of the

regional water supply plan the Committee supports an approach based on sustainable

development for the region Such development must nnt degrade raw water quality

Once again we appreciate the chance to review the Regional Water Supply Plan and to

recommend changes We request that you consider them fully We would be happy to meet with

yoL to answer any questions that arise about our recommendatiOnS

Jerry Moss Vice Chair

Water Quality Advisory Committee



United States Forest Mt Hood National Forest 2955 NW Division St

Department of Service Gresham OR 97030

Agriculture 503 666-0700

FAX 503 666-0641

File Code 2520

Date 06/24/96

Lorna Sdcel
City of Portland Water Bureau

1120 SW 5th 6th Floor

Portland OR 97204

Dear Lorna

want to sincerlv thank you Roberta and Dale for stopping by the office on

April 8th think the direct communication is valuable as we search for ways

to support each other and work together

was encouraged to see the revised Regional Water Supply Plan you sent over

It is evident that your team has given much thought to balancing environmental

impacts with supplying sufficient potable water to the Metro area The

increased emphasis on water conservation is also very encouraging we support

both voluntary and required conservation methods

There are three main areas that cause the F9rest concern-

First the revised Preliminary Study identifies the Clackamas River as the next

major source to tap for additional water with plans to draw approximately

14OMCD out of the river Increased withdrawals could have detrimental effects

on recreationists and on the fisheries we have worked so hard to maintain and

restore upstream While we understand that permits would be necessary for some

of the additional withdrawals the total amount withdrawn and the the location

of the withdrawals could have serious environmental and social imp1ication

Our experience in the Bull Run- the current total dewatering of the Bull Run

River which comprises 26% of the entire Sandy River System- is reminder of

where this could ultimately lead without commitment from the water providers

and users to not propose those kinds of actions

Second our discussion of source water protection and the Citys current posture

of total exclusion of the public from the Bull Run River drainage as necessary

for protection causes me great concern It is my belief that if the Clackamas

becomes primary source for Metro water supplies current use of the Clackamas

system for recreation and other uses could be challenged If history is any

indicator without any scientific reasons the water providers could be

pressured to curtail or eliminate many of these uses There will be costs and

benefits from eliminating the public or other uses and we recommend they both be

disclosed

We realize that the Water Bureau does not intend to either dewater the Clackamas

or keep the public out but based on our experiences with the Bull Run and user

groups who have had goals very different from those established in PL 95-200 we

feel our concerns are real and not crying wolf

Caring for the Land and Serving People

Printed on Recycled Paper
FS-R2flfl-2lh I2



Lorna Stickel

Third the report does not discuss the opportunities the Metro area has to more

fully utilize the existing reservoir storage by the addition of filtration to

the Bull Run system You mentioned the cost of doing this and the belief that

this would add 34MGD/day to the supply The additional 3.5-4.0 billicn gallons

available with filtration would increase the water available from storage by

35-40% substantial additional supply If the costs of my first and second

concerns are fully recognized believe the relative cost of filtration in the

Bull Run System looks much more attractive

We also appreciate the Bureaus concerns about the current systems

vulnerability to fires earth quakes volcanoes etc

We agree that the Willamette River should be left on the table as possible

future source If cleaned up it could offer the best alternative source at the

lowest cost and least environmental impact think if science and economics

are considered along with commitment to clean up the Willamette it should

remain high on the priority list

Let me conclude by stating that the Mt Hood staff stands ready to assist you in

your effort to complete this plan think the consortium of water providers

is an excellent idea We can also help you reach out to wide public audience

which is one of the stated objectives of the plan suggest we bring the plan

to the attention of organizations like the Confederated Tribes of Warm Springs

the Northwest Forestry Association and several local recreation groups we work

with in addition to the organizations you have already involved- the Pacific

Rivers Council The Northwest Steelheaders0reg0n Trout Oregon Dept of Fish

and Wildlife You might also ask the Willamette Province Advisory Committee if

they would like to see the Plan before it is finalized

Sincerely

ROBERTA MOLTZEN

Forest Supervisor
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