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Section 1

Background and Issues

1.1 Overview of RWSP Update

Phase 2 of the Regional Water Supply Plan (RWSP) was finalized in October 1996. That
document served as a comprehensive framework for defining fundamental resource inventories,
allocation strategies, and implementation actions to meet the water supply needs of the Portland
metropolitan area to the year 2050. One of the recommendations that came out of that plan was
the formation of the “Regional Water Providers Consortium” (Consortium), which would act to
coordinate and oversee implementation of the RWSP. One of the specific responsibilities of the
Consortium was to update the RWSP at least every five years to reflect new information and
evolving priorities. This report serves as part of the update effort and documents the review of
water supply source options. The report focuses on new findings with regards to the various
sources options available to the region in meeting the water needs of the participants over a
projected 25-year planning horizon. Information derived from the review of source options is
then combined with other components of RWSP update, including updated demand projections
for the region, to evaluate resource strategies within a resource planning model (“Confluence”).

Since the completion of the RWSP in 1996, the water supply setting in the Portland area has
undergone several changes. These changes have occurred along several fronts including
regulatory requirements, increased technical knowledge, new water supply infrastructure, as well
as organizational and political changes. One of the primary tasks in updating the RWSP is to
account for these changes as they affect the region’s long-range water supply options. The goals
of the source options review documented here include:

B Review changes in major issues that have occurred since the 1996 RWSP that may affect
various source options for the region.

B Update the potential source options evaluated, namely retain, remove, or add new source
options as appropriate to reflect current conditions.

B Update data and technical information (e.g. water rights, hydrologic information and
capital and operation/maintenance cost) for each source option taking into account capital
projects and policy changes as needed for evaluating the source options.

B Develop revised source option strategies (as needed) for evaluation in the “Confluence”
model.

Moreover, unless modifications were needed, the updating of the RWSP would be done in a
manner consistent with the original policy objectives as prescribed under the 1996 RWSP.
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1.2 Report Structure

Rather than producing an entirely new plan, information contained herein has been prepared to
append the 1996 RWSP focusing on Sections VII and XI. The format of this report is prepared
to allow ease of transfer of the updated material and integration into the existing RWSP. The
report includes the following sections:

B Section 1 — Background and Introduction includes background on the RWSP update and
how the source options review fits into the overall update process. As part of this
discussion, the selection of source options for review is described. This section also
includes a discussion on how the policy objectives and source option issues from the 1996
RWSP are framed in this update. Finally, as well as an overview of major issues affecting
the source options.

B Section 2 — Water Supply Source Options includes a general description of each of the
source options and the pertinent issues and changes that have occurred since the 1996
RWSP that can affect the evaluation of the source option within the resource planning
model. This includes specific regulatory changes, water rights status, and infrastructure
developments, and changes in planning by individual purveyors. The section also includes
updated cost information for each of the source options, and evaluations against the source
option issues.

B Section 3 — Source Option Strategies includes a discussion of the development of the
source option strategies that have been defined for modeling and evaluation against the
policy objectives.

The work documented here was guided by the Regional Water Providers Consortium Technical
Subcommittee (CTSC). Besides reviewing the master plans and other existing documents
developed since the 1996 RWSP, much of the information documented in this report was
obtained from the CTSC members. Interim technical memoranda were prepared which were
reviewed by the CTSC, and information from those technical memoranda has been combined in
this report.

1.3 Source Option Selection

The update to the source options is conducted through a re-examination of the 1996 RWSP
recommendations with modifications made, as needed, to reflect noted changes in regulation,
resource availability, political change, or other factors deemed relevant under present knowledge.
In review of the history of source option development for the region, the basis of study was
originally established back in 1992 under Phase 1 of the plan titled, “Water Options Source
Study.” Under Phase 1, 29 different water supply options were identified as potential sources for
serving the Portland/Vancouver metropolitan area over a fifty-year planning horizon. These
initial source options were selected based on their ability to augment existing supplies in meeting
the projected planning year needs. Using a predetermined set of fourteen technical criteria, five
of the source options were selected for further analysis under Phase 2, namely:
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Bull Run Dam 3
Clackamas River Diversion
Willamette River Diversion

Columbia River Diversion

Aquifer Storage and Recovery (ASR)

The final recommendations from the 1996 RWSP included 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 Clackamas River (over and above the 22.5 mgd being
planned by 2005). In Chapter 12 of the RWSP the Willamette and Columbia Rivers were
identified as potential larger source increments after 2030, however, on pages 269-271 strategies
to continue studying these sources are identified and in the case of the Willamette a specific
strategy notes that it may be developed for smaller local source use in the near term.

In the 2002 update to the RWSP, the available source options for the region have been modified
to reflect the changes that have occurred in regulation, availability, public perception, and other
factors. Following along similar lines as in 1996, possible expansion of the Bull Run through
Dam #3, expansion of the Clackamas River, Columbia River, and ASR sources were again
included. Modifications included the removal of consideration for the conduit to Powell Butte as
part of Dam #3 construction, with Conduit #5 being noted as the preferred transmission option.
Expansion of the Clackamas River source would also not be considered under a consolidation of
facilities, rather under continued select expansion by the existing purveyors. And although ASR
was again considered as a source, its capacity was thought be much reduced than that anticipated
in 1996. In addition, possible expansion of sources for the Trask/Tualatin River system, and
localized groundwater sources have been added. The addition of the Trask/Tualatin system
reflects the potential raise of Hagg Lake.

A special note is made regarding the Willamette River, Columbia South Shore Wellfield, and the
local sources options. Although it is included in the source option review, the CTSC decided not
to include the Willamette River in the development of source option strategies for evaluation
with the Confluence resource planning model (see Section 3. Future use of the Willamette River
is to be decided by individual jurisdictions. Future updates to the RWSP may include the
Willamette River as a regional source of supply. Furthermore, the inclusion of the Columbia
South Shore Wellfield is not intended as primary source but as an emergency option or as
supplement during peak season supply subject to regional demand. Limitations were also
applied to the local groundwater sources to reflect declining source availability, jurisdictional
consolidation, annexation, and potential regulation that may force abandonment.

Table 1-1 lists the source options included in this review along with a comparison of the source
expansion considered in the 1996 RWSP and the expansion assumed under this update. Exhibit
1-1 shows the locations of the major source options, while Exhibits 1-2 and 1-3 show the ASR
and local sources included in the RWSP update, respectively. Note: the general locations of the
ASR and local sources are represented by symbols within the service area of the purveyor of the
local source; however, these locations are not necessarily the exact locations of these projects.
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Table 1-2 shows the “base case” and source expansion or development options that comprise the
source options considered for expansion. The base case is defined as those source options that
are currently being utilized or are committed for development. Table 1-2 indicates the estimated
additional capacity to be made available by each project. From the source options shown in
Table 1-2, different strategies may be developed that represent a range of approaches for meeting
future water demands. This is described in Section 3.
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Table 1-1

Source Options Considered in Update

Source Option

Regional Water Providers Consortium

1996 RWSP Expansion

Current Expansion and Application to Source Strategies

Bull Run Watershed

- Construction of Dam 3 and

associated improvements

- Addition of Dam No. 3
- Raises at Dams 1 and 2
- Potential for groundwater development and ASR

Clackamas River Diversions

- Four alternatives for expansion were

considered

- Assumed that expansion would occur

at a single central facility

- Potential expansion assumed for each of the Clackamas River treatment

plants with no new central facility

- Potential to utilize hydroelectric storage from Timothy Lake to meet M&I

needs

Columbia River

- Intake and treatment facilities site

just below mouth of Sandy River

- Same as 1996 RWSP

Trask/Tualatin River

- Not included
- Expansion at Barney Reservoir and

Joint Water Commission treatment
plant was considered a committed
resource (base case)

- Scoggins Dam raise and certification of M&I water rights

- Water treatment plant expansion at Joint Water Commission Facilities
- Raw water pipeline

- Sain Creek Tunnel

Regional Aquifer Storage &
Recovery

- Two representative sites in Powell

Valley and Cooper-Bull Mountain

- Large, central ASR projects not considered
- Evaluate smaller ASR pilot studies currently being undertaken or planned

by agencies

Willamette River

Intake and treatment plant site
located upstream of railroad bridge
in Wilsonville

- Used only as local supply source for the City of Wilsonville
- Not included as a regional source of supply for this update and not

included in final set of source option strategies

- Available to meet/offset/supplement local water supply needs if desired

by individual jurisdictions in the future

Columbia South Shore
Wellfield

- Not included

Considered a committed resource
(“base case™)

- Used as a supplemental source for City of Portland
- Included in the base case and expansion included as a future local water

system source option strategy

- To be utilized as a summer-time supplemental source and emergency

backup

Local Sources

- Not included

Considered a committed resource
(“base case™)

- Account for overall utilization of local sources and the potential

expansion of these sources.

- Assess changes in demand from the regional sources resulting from either

developing new local sources or restricting existing ones

aA(ees
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Table 1-2

Source Option Expansion and Development
Regional Water Providers Consortium

Trask/Tualatin Bull Run Clackamas River ASR/Groundwater Other
Base Case
=  JWC WTP (120 mgd =  Bull Run Dam 1 and 2 =  CRW WTP (30 mgd) =  Brownell (0.13 mgd) Alder Creek (2.6 mgd)
peak capacity) (210 mgd) = NCCWC WTP (10 mgd) | = Sunrise (15.0 mgd) Forest Grove (2 mgd)
=  Assumes raw water =  Bull Run Reservoirs 1 = SFWB (20 mgd) = Fairview (5.4 mgd) Wilsonville WTP (15
pipeline from Scoggins. and 2 (30,400 ac-ft) = L.Oswego (16 mgd) =  Milwaukie (6.1 mgd) mgd)
= Hagg Lake (13,500 ac- | = Water Treatment Plant = Timothy Lake (2,200 ac- | = Powell Valley (8 mgd)
ft) (8,300 ac-ft) ft' and 9,100 ac-ft*) =  Rockwood (6.5 mgd)
= Barney Reservoir = SFWB WTP = Beaverton (1.9 mgd)
(19,600 ac-ft) improvements (10 mgd) | = Sherwood (1.9 mgd)
= Unspecified Clackamas = Tigard (0.5 mgd)
Improvement (10 mgd) =  Beaverton ASR (5 mgd)
= (CSSW & ASR (95 mgd
for 120 days)
= Tigard ASR (5.76 mgd
— restricted use)
Source Expansion and Development Options
= Sain Creek Tunnel = Dam | Raise (600 ac-ft/ | = NCCWC WTP = JWC (+5 to +10 mgd) Columbia River WTP
*  Scoggins Raise and +1.8 mgd) expansion (10 mgd) =  Gresham (+5 mgd — (50 mgd)
new WTP (35,600 ac- = Dam 2 raise (6,750 ac-ft | = Timothy Lake Raise restricted use) Columbia River WTP
ft* of added M/I storage /+20 mgd) (3,097 ac-ft* / +9 mgd) =  Rockwood (+13 mgd) expansion (+50 mgd)
plus 60° to 80 mgd = Bull Run Groundwater = Lake Oswego WTP = Tualatin ASR (5 mgd —
peak capacity) (20 mgd) Expansion (6-10 mgd) restricted use)
or =  Bull Run Dam 3 =  Future treatment plant = CRW -ASR (+2 mgd)
=  No Scoggins and = (58,300 ac-ft/+172 expansion (+20-30 mgd) | = Sherwood —ASR (+3
expand existing JWC - mgd) mgd)
WTP (20 mgd)
Notes:

Conversion of storage to mgd assumes 110-day peak-season drawdown period
! Between June 15-Labor Day
? Between Labor Day-June 14
3 - :

No restriction on time
* Expansion total is 50,600 ac-ft of which 18,600 ac-ft is available to JWC partners and 17,000 ac-ft is available to other cities for municipal purposes

’ Firm capacity of the new JWC WTP

aA(ees
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1.4 Review of Policy Objectives and Source Option Issues

As part of the 1996 RWSP, the Consortium, with substantial input from the public, defined a
series of policy objectives that “...faithfully reflect the issues important to the region” and which
are “...useful to policymakers in distinguishing among alternative resource futures.” The policy
objectives developed involved the following considerations:

Efficient Use of Water

Water Supply Reliability

Water Quality

Impacts of Catastrophic Events

Economic Cost and Cost Equity
Environmental Stewardship

Growth and Land Use Planning

Flexibility to Deal with Future Uncertainty
Ease of Implementation

Operational Flexibility

A description of the policy objectives is included in Table 1-3. Under their original design, these
policy objectives were intended to serve as guiding principles in evaluating various resource
supply strategies for the region. These policy objectives complement, compete, and/or conflict
with one another in such a way as to provide a comparative framework for which various options
could be analyzed. For this reason the policy objectives were not prioritized in the original
RWSP. Rather, they were used as key guidance for developing resource strategies that account
for the uncertainties and tradeoffs that must be made among different, and often competing,
objectives and interests. Resource strategies include the components for water conservation,
source of supply, transmission and policies to meet the demands over the planning period. In the
1996 RWSP, five different resource strategies were developed which emphasized different
policy objectives or combinations of objectives. For example, one strategy emphasized
minimizing environmental impacts and maximizing efficient use of water, while another strategy
emphasized cost minimization and maximizing raw water quality.

Furthermore, the RWSP considered the following “source option issues’:

Water availability

Environmental impacts

Raw water quality

Vulnerability to catastrophic events
Ease of implementation

Treatment requirements

Capital and operating costs.

Description of the source option issues is included in Table 1-4. Note that several of the source
option issues correspond directly with the policy objectives. The source option issues were the
foundation against which all of the sources were compared in the 1996 RWSP. The source
option issues were used primarily as a means to compare and relate the general advantages and
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disadvantages of the source options relative to one another, thus allowing the appropriate source
option(s) to be used with a given resource strategy. In other words, the source option issues were
used to evaluate the source options outside of the overall resource strategy.

Exhibit 1-4 provides a graphical overview of the overall assessment that was conducted in the
1996 RWSP in relation to the source option evaluation. It illustrates that the sources were
evaluated using the source option issues listed in Table 1-4. Key policy objectives or
combinations of policy objectives were then selected that were representative of stakeholder
concerns. Resource strategies were then developed to address these key policy objectives. Thus,
although source option issues such as water availability (return flows), ease of implementation,
and treatment requirements were evaluated for each source option, they were not explicitly
evaluated for the resource strategies. Instead, policy objectives such as reliability and water use
efficiency were evaluated at the resource strategy level. The final assessment was then
conducted with respect to the resource strategies as a whole and not just on the source options
alone. Resource strategies were then rated against policy objectives.

As part of the Update, the Consortium Board decided in December 2003 that all of the policy
values were important. However, since only limited funds were available in the Update to re-
analyze the ratings and no funding was allocated to conduct new studies of these factors, the
CTSC decided to utilize the as much of the ratings developed in the 1996 RWSP in the update as
relevant. However, the change in direction for the RWSP update has meant that ratings were not
used in the list of potential strategies.

This final report on source options is meant to address the proposed ranking system against the
policy objectives for information purposes... The Confluence model could provide a quantitative
or qualitative summary of rankings that may be applied to any of the source options. A summary
of the policy objectives, along with their application to the source option strategies, is listed in
Table 1-3.

Based on CTSC recommendations numeric criteria for the following objectives were assigned to
each of the sources:

B Water quality — raw water quality/protectability/aesthetics

B Natural environment — Particularly in light of new information on ESA and CWA
regulations

B Catastrophic Events — including system vulnerabilities to both natural and human-caused
events.

B Ease of implementation — ability to obtain needed permits

The impacts these issues might have on the evaluation of the source options are discussed in
Section 2 for each source option. The listing of species and the climate change study are
particularly important in that they affect several of the source options and need to be addressed in
a global manner in any evaluation processed by individual entities.
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Pollcy Objectives for RWSP:
Efficient use of water
Reliability

Water quality
Catastrophic events
Cost

Environment
Growth/land use

Deal with uncertainty
Ease of Implementation
Operational flexibility

Select Key
Policy Objectives
Efficient use of water
Water quality
Environment
Cost
Catastroohic events

Uncertainties
= Demand Forecast
. Flexibility
" Reliability Choices

Source Option Issues:

Water availability
Environment

Water quality
Catastrophic events
Ease of implementation
Treatment requirements
Costs

Develop Resource

\ Strategies

\4

Source Options Evaluation/
Rating Results

/ Conservation

Transmission

P

Resource Strategy
Evaluation
(IRPlanner)

Exhibit 1-4
Application of Policy Objectives in
Source Option Evaluation Processes
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Table 1-3

Application of Policy Objectives

Regional Water Providers Consortium

Policy Objective

Application of Policy Objective for the Update

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 the best use of available supplies
before developing new ones

Include a specific set of conservation programs for each
water provider that selects them, along with the
regionally implemented programs.

Conservation would apply to all of the scenarios, rather
than evaluating each scenario with and without
conservation.

Based on this approach, efficient use of water is not
evaluated here; evaluation can occur under the
Confluence modeling for a source option strategy rather
than each source

Water Supply Reliability

Minimize the frequency, magnitude and
duration of water shortages through a 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

This issue was addressed in the 1996 RWSP, that all
needs were shown to be met by the resource strategies
modeled; the discussion of different levels of reliability
was put off for a future date, but is yet to be addressed
The Confluence model (see Section 3) will be used to
determine whether the source option scenarios will meet
the identified needs over the study period

Different reliability levels will be evaluated at a future
date when a longer-range demand forecast is available.
Based on this approach, water supply reliability is not
evaluated here; evaluation can occur under the
Confluence modeling or future assessment

Water Quality

Meet or surpass all current federal and state
water quality standards for finished (tap)
water

Utilize sources with [high] raw water quality
Maximize the ability to protect and enhance
water quality in the future, including support
and participation in watershed-protection and
pollution prevention based approaches
Maximize the ability to deal with aesthetic
factors such as taste, color, hardness, and
odor

Board assumes that all source options will be treated to
meet or exceed federal and state standards; this
assumption precludes the need to develop a ranking for
water quality

Board changes the use of the term “highest” to “high”
raw water quality, which in turn does not preclude any
source from being considered or evaluated.

Water quality rating will rely on the 1996 ratings for
previous sources, with some additional ratings for other
sources not considered in the 1996 RWSP.
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Table 1-3

Application of Policy Objectives
Regional Water Providers Consortium

Policy Objective

Application of Policy Objective for the Update

Impacts of Catastrophic 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.

Rating for impacts of catastrophic events will rely on
the 1996 ratings for previous sources, with some
additional ratings for other sources not considered in the
1996 RWSP.

Acts of terrorism is added to this objective; sources
ranked in the 1996 RWSP will be adjusted as necessary
to account for vulnerability to terrorism

Confluence modeling can be used in the future to assess
the impacts of events by removing critical sources and
evaluating the effects

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 group(s)
Maximize cooperative partnerships to co-
sponsor projects and programs that provide
multiple benefits

Present value of utility revenue requirements (for
capital and operating costs) updated for each source
option evaluated in the Confluence model

Confluence model would generate total cost including
transmission and conservation costs

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

Rating for environmental stewardship will rely on the
1996 ratings for previous sources, with some additional
ratings for other sources not considered in the 1996
RWSP; an aggregate rating is used.

Sources rated in the 1996 RWSP will be adjusted as
necessary to account for new information regarding
presence of ESA species and other new information

Growth and Land Use Planning

Be consistent with Metro’s 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

This policy objective is not directly evaluated under the
source option review

A discussion of this issue will be included in the Update
by considering how the source option strategies meet
demand growth using the Confluence model.

Flexibility to Deal with Future Uncertainty

Maximize the ability to anticipate and
respond to unforeseen future events or
changes in forecasted trends

This policy objective is not directly evaluated under the
source option review.

Board decided not to include this as a policy objective
since it is essentially covered under the other objectives
on water availability, catastrophic events, and
flexibility.
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Table 1-3

Application of Policy Objectives
Regional Water Providers Consortium
Policy Objective Application of Policy Objective for the Update

Ease of Implementation
=  Maximize the ability to address existingand = Rating for ease of implementation will rely on the 1996
future local, state, and federal legislative and ratings for previous sources, with some additional
regulatory requirements in a timely manner. ratings for other sources not considered in the 1996
RWSP; an aggregate rating is used.
= Ease of implementation ratings have not been created
for the RWSP update because actual ease of
implementation will depend on individual circumstances
at the local level.
= Ease of implementation will consider “public
acceptance” at the local decision-making level since this
factor will vary by source and by community.

Operational Flexibility
=  Maximize operational flexibility to best meet =  This policy objective is not directly evaluated under the

needs of region, including the ability to move source option review
water around the region and to rely on = A discussion of this issue will be included in the Update
backup sources as necessary by considering how the source option strategies meet

= Ensure that the plan includes flexible demands in different areas of the region using the
strategies for meeting both sub-regional and Confluence model.
regional water demands in the year 2000 and
beyond
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Table 1-4

Source Option Issues

Regional Water Providers Consortium

Source Option Issue

Description

Water Availability

Environmental Impacts

Raw Water Quality

Vulnerability to Catastrophic Events

Ease of Implementation

Treatment Requirements

Capital and Operating Costs

Consideration of hydrology, water rights, and storage operation;
water availability described in terms of monthly yield exceedance
probabilities

Includes impacts to natural and human environments, extensive
planning-level subjective analysis of ten environmental factors; an
aggregated score was given to each source option;
=  Natural environment includes: fish, geotechnical and natural
hazards, threatened and endangered species, wetlands,
wildlife and habitat
=  Human environment includes: cultural resources, hazardous
materials, land use, recreational resources, scenic resources

Physical, inorganic, organic, and microbiological constituents, DO,
and nutrients were reviewed; aesthetic aspects considered;
assessment of ability to protect watershed and resulting vulnerability
of raw water quality

Vulnerability to volcanic, fire, slide, and spill events

Implementability with respect to legal or permitting requirements;
subjective assessment

Treatment regime was developed based on raw water quality, used
multiple barrier approach to exceed drinking water standards; all of
the surface sources can readily be treated to meet or surpass safe
drinking water standards

Costs included intakes, raw water pipelines, treatment plants,
pumping stations, finished water pipelines, and terminal reservoirs
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1.5 Major Issues Affecting the Source Options

Several major developments have occurred since the publication of the 1996 RWSP that impact
both the actual sources to be considered and potentially the evaluation of source option issues.
In particular, regulatory enhancements involving drinking water treatment requirements and
issues associated with the management of threatened and endangered species under the
Endangered Species Act top the list of recent changes. These changes have direct implications
with regards to the evaluation of potential source options against such issues as environmental
impacts, ease of implementation, and treatment requirements. In addition, the State has adopted
new rules for water right permit extensions for municipalities that require preparation of water
management and conservation plans. The products of that work will likely lead to changes
making it more advantageous for cities and special districts to certify all or a portion of their
water rights as soon as possible. A ruling of this kind may impact the net available water to both
cities and special districts in the region. This issue is potentially complicated by recent research
findings from the University of Washington that suggest that global climate change may lead to
reduced stream flows in late spring and summer, along with increased summertime demand over
the time period considered in the original RWSP. A more detailed evaluation of the major issues
affecting source options for the region is discussed in the following subsections.

1.5.1 Regulatory Issues Impacting Sources

There are several major regulatory changes that have occurred since 1996 that may directly
affect the viability of a given source, most notably recent changes in the federal Safe Drinking
Water Act (SWDA) and the Endangered Species Act (ESA). On the drinking water side,
promulgation by the U.S. Environmental Protection Agency (USEPA) of the Long-Term Stage 2
Enhanced Surface Water Treatment Rule (LT2ESWTR) and Stage 2 Disinfectants and
Disinfection By-Products (D/DBP) will force additional regulation regarding filtration and
disinfection.

The LT2ESWTR is targeted at reducing the human health risk associated with Cryptosporidium
— a protozoan parasite that is relatively resistant to disinfectants like chlorine and has been
associated with acute gastrointestinal illness. Under LT2ESWTR, surface water sources will be
required to conduct monitoring for Cryptosporidium, subject to risk classification based on those
results. Filtered systems noted as having higher risk levels will be required to provide 3 to 4.5-
log reduction in Cryptosporidium levels, while unfiltered systems will have to provide at least 2
or 3-log inactivation of Cryptosporidium, depending on their monitoring results. The
LT2ESWTR also calls for additional requirements concerning disinfection profiling, forcing
systems to assess the level of disinfection they provide and determine the impacts associated
with a change in those practices on disinfection levels within their systems.

As supplement to these rules changes, the USEPA has also brought forth new guidance regarding
disinfectants and disinfection by-products. The new Stage 2 D/DBP rule is targeted at reducing
the presence of the potentially carcinogenic compounds often found in systems using chlorine as
a disinfectant. The DBPs are formed when chlorine combines with various organic and
inorganic materials in the water, giving rise to such compounds as trihalomethanes (THMs) and
haloacectic acids (HAAs). Under the new rules, systems will be required to conduct an
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evaluation to determine the locations with high DBP concentrations and monitor those points for
compliance under a locational running annual average. The fall out from this new rule is an
anticipated future reduction in DBPs compliance levels, with present proposals targeting a 50%
reduction in THMs and HA As over their current standards.

The other major regulatory element of interest is that associated with the federal Endangered
Species Act (ESA). The ESA is intended to protect threatened ("likely to become endangered
within the foreseeable future throughout all or a significant portion of its range") or endangered
("in danger of extinction throughout all or a significant portion of its range") plant and wildlife
species. ESA offers potentially broad protection under its so-called fake provisions, defined as
any action that would "harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or
attempt to engage in any such conduct," as it relates to protected species. Moreover, it is also
illegal under ESA section 9 to possess, sell, deliver, carry, transport, or ship any species that has
been lost due to a fake.

It is important to note that the ESA does not prohibit all take but allows for the permitting of
acceptable levels, including a certain amount of take that is “incidental” to otherwise lawful
activities. For threatened species, the 4(d) rule allows for potential take under an approved
permitted process; whereas, for endangered species, governance is covered under ESA section 10
which prohibits any take with the exception of an approved habitat conservation plan.

Triggering of the ESA at the local level comes under the Act’s Section 7 provisions, governing
consultation between federal agencies. Section 7 requires that each federal agency consult with
NOAA Fisheries and/or U.S. Fish and Wildlife Service (USFWS) to ensure that any federal
action authorized, funded or carried out by a federal agency is not likely to jeopardize the
continued existence of any threatened or endangered salmon species or would result in the
destruction of adverse modification of critical habitat designated for the species. Section 7
generally applies to such actions (or funded activities) as U.S. Army Corps of Engineers section
404 permits, Environmental Protection Agency approval of state water quality standards,
mortgage and facility development assistance form federal agencies, and licensing and regulation
of hydroelectric facilities by the Federal Energy Regulatory Commission. Section 7 also applies
to both newly proposed activities and existing actions where the federal agency retains some
discretionary control.

In terms of jurisdiction, NOAA Fisheries is charged with protection of federally designated
endangered, threatened, proposed for listing, and candidate anadromous fish species and marine
mammals, while USFWS oversees protection of federally designated endangered, threatened,
proposed for listing, and candidate wildlife, plant and resident fish species (including coastal
cutthroat trout). Both agencies’ involvement is dependent on whether proposed, threatened or
endangered species and/or designated critical habitats have been identified within the project
vicinity and whether the species or their habitat will be impacted by proposed project activities.

Fundamentally, any government body authorizing an activity that specifically causes take may
be found to be in violation of the Section 9 take prohibitions. For example, the withdrawal of
water from a stream in a manner or time that has the effect of preventing migration or spawning
of protected fisheries may constitute a fake. As a practical matter, the more direct the impact an
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action has with regards to potential injury to the species, the more likely that action could be held
responsible for fake. In the end, every action conducted by a utility must at some level be
examined for its potential regarding fake under the ESA, especially those that may impact the
habitat of or actual species for which a threatened or endangered designation has been assigned.
Enforcement is conducted through either direct intervention by one of the consultation agencies,
such as NOAA Fisheries or U.S. Fish and Wildlife, or through third-party lawsuit.

1.5.2 Water Rights Review Summary

As part of the source options review, a detailed water rights review was conducted those water
rights that could affect use of the source options. In order to assess the true availability of water
for a given source, a comprehensive water balance should be conducted that accounts for natural
flow, existing water rights, and actual use or demand. Due to scope and resource limitations,
such a study was simply not possible. The work completed under the source options review,
however, includes a compilation of municipal water rights held by the Consortium members,
with comparisons being made to existing instream water rights with respect to diversion rate and
priority date. In all cases, there are various limitations with these findings that should be kept in
mind with the data review:

1. Non-members (of the Consortium) with more senior municipal water rights can affect the
availability of water for a particular source option. For the most part this limitation is minor
since all of the major water users in the region are part of the Consortium.

2. Water rights for other beneficial uses (e.g. irrigation) can impact the availability of water
depending on their priority date relative to the municipal use water rights. This limitation
concerns the fact that other beneficial uses may “cut-off” a municipal use water right under
low flow conditions if the non-municipal right has a more senior water right. This limitation
is potentially more of a concern for those sources where irrigation, agricultural, and industrial
uses are prominent. A review of overall water rights by use indicates that the Tualatin River
and Willamette River have significant non-municipal water rights that can impact municipal
use availability.

3. Actual present withdrawal or use rate was not determined as part of this task. This limitation,
actual water use, is related to determining the true availability of water beyond what is
documented on paper.

Notwithstanding, the results of this work indicate that there have not been major changes in the
water rights situation for the source options being evaluated as part of this update. No new
instream water rights have been adopted by OWRD since the 1996 RWSP. Moreover, some of
the issues faced by the source options under the 1996 RWSP still remain. Most notably, within
the past few years there has been increasing emphasis on protecting both flow and habitat for
fish. Any new or pending water rights applications will have to undergo greater scrutiny
regarding this issue. This not only affects surface water diversions, but also storage applications
such as those being proposed for the Trask/Tualatin system (Scoggins Reservoir raise), Bull Run
(Dam No. 3) and Clackamas River basin (Timothy Lake).
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Table 1-5 summarizes the available water in terms of water rights for each of the source options
evaluated in the 1996 RWSP and the current update. The available water rights include only
permitted or certificated rights. In addition, the available water rights that are senior or junior to
any instream water rights were not differentiated. The available water for some of the source
options is listed in terms of flow rate and/or volume depending on the type of source.

The major recurring water rights issues are discussed below and summarized for each source in
Table 1-6.

1. Limited new water rights available for use. Having existing water rights allows the
providers the flexibility of developing these sources when needed without having to go
through the often extended application review process and the uncertainty of whether the
application will be permitted. Each of the source options currently have varying quantities
of water rights that have yet to be put to beneficial use. In general each of the major source
options have significant quantities of water rights available for development. Local sources
are also generally limited in the available water rights for future development. The Bull
Run option essentially has, in practice, very broad rights to exclusive use of the Bull Run
and Little Sandy Rivers. This item is discussed further in the memo.

2. Significant permitted water rights yet to be perfected. Having existing water rights that
have not been utilized can pose potential problems as well. OWRD has claimed the ability
to cancel any unused portions of existing water rights. As water demands increase, there
will be increasing pressure for OWRD to seek options to reduce or cancel unused or
unperfected portions of existing water rights to meet these demands, as described in the
permit extensions discussion in Section 2.0. Most of the major water providers have some
plans to increase the capacity of their intakes or water treatment plants to maximize use of
their water rights. Although all of the source options have unused water rights, the
providers with water rights on the Willamette River have the most significant quantity of
unused water rights. The situation with the Bull Run supply is unique in that the entire
watershed is dedicated through Oregon statute as water supply for the City of Portland, and
therefore is less of an issue.

3. Significant quantity of water rights junior to existing instream rights. Based on the priority
dates, municipal water diversions can be “cut-oft” during low flow periods if the dates for
their water rights are junior to existing instream rights. The two source options with this
issue include the Clackamas River and Trask/Tualatin system. The Clackamas River
providers have yet to be cut-off, but the potential is there as demands increase. The
Trask/Tualatin system providers are regularly cut-off from diverting natural flows during
the summer and rely on storage rights. The other sources generally have adequate flows to
meet instream needs or do not have actual instream rights that may limit diversions.
However, all of the source options have the potential for being impacted by Section 4 rules
in place for steelhead and chinook which prohibit the take of these species (see issue No. 7
below).
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Table 1-5

Summary of Water Rights Availability

Regional Water Providers Consortium

Water Availability Water Availability
. 1996 RWSP Current Update
Source Option Flow Volume Flow Volume Comments
(mgd) (ac-ft) (mgd) (ac-ft)
Full flow of Bull Full flow of Bull Scope of this right has not been adjudicated
Bull Run Run and Little N/A Run and Little N/A Maintenance of stream flow may be required by
Sandy Sandy ESA
= Based on total water rights of 176 mgd
Clackamas River 105 N/A 100 N/A =  Change is a result of new installed capacity
=  Available Timothy Lake storage volume is 11,300
ac-ft based on PGE agreement
= Based on total water rights of 50 mgd
Columbia River None N/A 50 N/A =  Change is a result of Rockwood PUD water right
being permitted
. =  Estimated available storage volume at Scoggins
Trask/Tualatin N/A 14,000 N/A 35,600 Reservoir (total project 50,600 ac-ft)
. = Based on total water rights of 168 mgd
Willamette 168 N/A 153 N/A =  Change is a result of City of Wilsonville WTP
40 375 = No ASR projects were implemented in 1996
ASR . N/A : N/A =  Current value includes estimate of total flow from
(projected) (goal) . .
projects at pilot stage
= Based on total water rights of 333 mgd
CSSW 261 N/A 238 N/A =  Assumes CSSW expansion to 95 mgd long-term
capacity
= Values shown are current capacity (not water
rights)
Local Sources 39:3 N/A 47.2 N/A =  Some providers from 1996 are no longer members
and are not included in the current total

Note: The values shown (except for local sources) are the available water rights for expansion, i.e. not currently put to beneficial use, but which have
been permitted. The values shown for local source are the actual amount being utilized.
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Table 1-6

Summary of Water Rights Issues of Source Options
Regional Water Providers Consortium

Water Rights Issue Bull Run Clackamas Columbia Trask/ Willamette ASR CSSW Local
River River Tualatin River Sources
1. t{Jlmlted new water rights available °® Py °®
or use

2. Significant permitted water rights P P P P P

yet to be perfected
3. Significant water rights “junior” to

S ) [ o

existing instream rights
4. Significant quantity of P P

unadjudicated claims
5. Slgn}fil(:&mt quantity Of non- °® Py Py

municipal use water rights
6. Additional water rights contingent

on storage options
7. Potential ESA restrictions ] ] o ] o o o
8. Non-municipal water rights

potentially available for municipal o

use
9. Only limited license currently being Py

used’

' Agreement has been made between Clackamas River Water and PGE for use of late season storage in Timothy Lake for M&I use.
? Can be made more permanent as a water right
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4. Significant quantity of unadjudicated claims. Unadjudicated claims result in uncertainty in
the availability of existing water rights owned by water providers. If the pre-1909 claims
are granted, they will generally be senior to the existing water rights and could effectively
limit available water during low flow conditions. The most significant claims are related to
hydropower and other industrial uses on the Clackamas River and Willamette River.
However, the hydropower claims on the Clackamas are located upstream of most of the
municipal water diversions and will not likely be impacted by downstream diversions.

5. Significant quantity of non-municipal use water rights. Although not explicitly quantified in
this review, all of the source options have non-municipal uses that affect the availability of
water in cases where they are senior to the municipal use water rights. The only exception
to this is the Bull Run. This issue is most prominent in the Trask/Tualatin and Willamette
River systems where a large fraction of the total water rights is associated with irrigation or
agricultural use. The Columbia River, although having a large quantity of flow, has a large
fraction of rights associated with industrial use. In these cases, the availability of water is
only affected if the non-municipal water rights are senior.

6. Additional water rights contingent on access to storage options. Additional water is
potentially available to purveyors on the Clackamas River, Willamette River, and
Trask/Tualatin system pending the outcome of use of water from storage facilities. On the
Clackamas River, there is potential to use releases of water from hydroelectric storage at
Timothy Lake for municipal and industrial (M&I) use. There are also discussions and
studies taking place for developing additional storage in Timothy Lake for M&I use. On the
Trask/Tualatin system, additional storage is being studied for Scoggins Reservoir. There is
also a potential to purchase water rights at the Army Corps of Engineers reservoirs in the
Willamette River.

7. Potential ESA restrictions. This issue may have the most impact on the ultimate availability
of water from the source options. All of the surface water source options face the potential
of having restrictions placed on water rights from ESA enforcement requirements. The
potential for enforcement actions may be initiated by the federal government, as well as
ESA-related third-party lawsuits. Section 4 rules are now in place for steelhead and
chinook, and take prohibition is enforceable. However, enforcement can also come in the
form of conditions on an “incidental take permit” issued to individual providers or facilities.
Whether or not these rules would be applied “retroactively” to existing rights is also
uncertain. In addition, ESA could potentially affect water rights approvals for ASR
projects, since winter flows can be important to maintaining suitable habitat. It is apparent
that ESA will in some way affect existing rights. The uncertainty is in the magnitude of the
effect. The effects can be on pattern of use or actual quantities.

8. Non-municipal water rights potentially available for municipal use. There are non-
municipal rights that have not been put to beneficial use that may be available for municipal
use. This is the case in the Trask/Tualatin system where irrigation rights are not being used
and may be available for conversion to municipal use. A transfer application with OWRD is
necessary to convert any irrigation rights to municipal use.
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9. Only limited license currently being used. This issue specifically relates to the ASR option.
Those providers considering ASR have been issued limited licenses to conduct pilot studies
for ASR. A permanent license must still be obtained if the option is demonstrated to be
feasible.

It should be clarified that source options with more issues identified as shown in Table 1-2, does
not necessarily imply that it is less attractive as a source option for development. Table 1-2
summarizes the applicable issues, but does not attempt to rate the issues or rank the source
options with respect to the water rights issues. The following sections include a discussion of the
water rights issues for each source option in further detail.

1.5.3 Water Availability and Water Management

The regional demand for water continues to increase, not only with respect to consumptive
demand but also for expanded protection of the environment and instream needs. Preservation of
the resource must address a “balance” between the need for water and the amount actually
available. For surface waters, availability can be defined in turn by either “physical” or “legal”
quantities. In this case, physical quantities refer to the amount of flow naturally available in the
stream at any given time (absent withdrawals or diversions). By contrast, the term legal
availability refers to the accessibility of water under existing water law, as prescribed by various
permits, certificates, and transfers. Accessibility for the latter is established by "seniority" for a
given right based on the date of issuance (or so-called priority date). It is important to note that
there is no direct connection between physical and legal quantities other than there is a finite
amount of water that can be withdrawn from a stream at any given time.

The more interesting element lies in the administration of the rights and the complexity of
demand for both instream and out-of-stream uses. In order to determine the future availability of
water from a given source, a comprehensive review should be conducted that examines both the
physical and legal availability of water as they relate to need. In particular, the following
questions would be used to determine whether existing water rights for a given source option are
adequate:

What is the natural flow in the stream or source?

How much water has been appropriated for the stream or source?
How much of the water rights have been put to beneficial use?
What are the actual demands on the source (for all uses)?

el S

Ideally, the amount of water rights appropriated, amount of water put to beneficial use, and the
actual (or projected) demands for all uses can be compared against the hydrologically available
natural flow to determine whether the water source has any additional water available for future
appropriation. However, the ability to provide answers to these four questions requires
quantitative definition for each element. Providing answers to the first two questions is
relatively straightforward. The first question involves a review of available hydrologic record
for the stream or source (e.g. storage) to determine the expected yield. A statistical analysis
could also be conducted to determine monthly exceedance flows or annual probability of
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reservoir fill. The second question involves reviewing the existing water rights associated with
the given source, including determination of the points of diversion, rates, and priority dates for
all uses on the stream (or source). These numbers are generally readily available from the
Oregon Water Resource Department (OWRD). The third question is more complicated because
many water rights have not been certificated (or fully perfected) and the amount of water rights
actually put to beneficial use is generally unknown without conducting an intensive survey of all
water users. The fourth question is very difficult to answer because future conditions in most
cases must be considered in terms of projected demands and pending regulatory requirements,
some of which have yet to fully unveil themselves with regards to impact on demands such as
the federal Endangered Species Act and Clean Water Act. It is these unknown legal and political
requirements that lead to the uncertainty in determining the actual water availability for a given
source.

The implications are far reaching and certainly the demands for water will continue to grow,
especially with respect to instream needs. As an example, the integrity of unperfected water
rights (such as reserved waters for municipal use) is being questioned because of the potential
impacts of ESA and other instream requirements that may have to be met in the future. Under
current attitudes regarding management of water rights, water providers must be conscious of
challenges stemming from regulatory requirements associated with improving water quality and
protecting listed species. The result will be a much more critical review toward: (1) extension of
unutilized rights and (2) issuance of new water rights permits to correspond more closely with
demands demonstrated by the user.

In recognition of these and other facts, the Oregon Water Resources Department (OWRD)
recently adopted new rules concerning permit extensions and water management and
conservation planning for municipal quasi-municipal purveyors. The rules governing permit
extensions, as prescribed under Oregon Administrative Rule (OAR) 690-315, now calls for
applicants to submit documentation as to the actions taken since the last extension to develop the
right, an estimate of future demand projection showing need for the right, and a schedule for
construction completion and/or perfection of the right. Any request for an extension greater than
50 years must include documentation that the demand projection is consistent with the inventory
and type of lands and uses proposed to be served by that right. Moreover, the approval of such
applications is to be conditioned on the submittal of an approved water management and
conservation plan, as prescribed under OAR 690-086, with exceptions for permit holders serving
less than 1000 persons (or as required by OWRD) or for those permit holders that can reasonably
demonstrate construction and beneficial use (i.e. perfection) within a 5-year period. Although
the law for permit extensions under the new rules anticipates permit holders will make a single
extension request as part of a plan for certification, it does not preclude the permit holder from
making multiple applications for extension into the future.

In turn, the preparation and approval of a water management and conservation plan (WMCP)
essentially serves as a contract between the state and an individual water right holder for future
use of water under that permit. Once a voluntary action, the preparation of a WMCP has become
required in association with formal permit extensions. The process is such that at the time of the
permit extension the use of water under a permit subject to extension is frozen to an amount not
to exceed the maximum withdrawn (or pumped) during the prior permit period, until such time
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as an approved WMCP had been granted. In preparing the WMCP, the permit holder has the
responsibility of developing a plan which demonstrates the need for water under that permit in
excess of the maximum rate used during the prior permit period. The permit holder must take
into account all available sources of water in demonstrating the requested future need. Approval
of the WMCP provides authority to use the increased quantity of water, also known as “green
light” water, for a period of up to 20 years - at which time a new WMCP must be submitted to
request continued or additional withdrawals for the extended permit(s). The renewal process
includes periodic progress reporting every five years and a formal update of the WMCP after ten
years.

The contents of a WMCP include four major elements: a water supplier description, conservation
program, curtailment plan, and water supply plan. The key elements of the WMCP are those of
the conservation and water supply plans. Water conservation is now viewed as a critical supply
strategy in the State’s water supply inventory, including full metering of systems, annual water
auditing, rate structures based on quantities metered, meter testing and maintenance, and public
education. For utilities larger than 7,500 customers, additional measures of consideration
include leak detection and repair, retrofit and replacement of inefficient fixtures, reuse, recycling,
non-potable use opportunities, and other measures as deemed cost-effective. The WMCP also
requires the development of a long-range water supply plan. This plan focuses on the
preparation of a forecast that outlines a 10- and 20-year need for water, followed by an analysis
of available sources to meet that need. In addition, this plan requires the creation of a schedule
for perfecting (in part or full) any extended permits included as part of the water supply
framework. Under the new rules, preparation of WMCPs will require purveyors to more
carefully examine their operations with regards to water use efficiencies and identify potential
options for making effective use of available resources.

1.5.4 Climate Change

The final major issue that may affect source selection is that associated with climate change. In a
study commissioned by the City of Portland Water Bureau (PWB) and published in January
2002, researchers from the University of Washington developed a series of historical data and
models to predict future changes in regional meteorological patterns and behavior. In particular,
the study uses a series of linked models to predict future changes in the region’s climate and the
impacts those change on the hydrologic cycle and demand for water.

The study found average temperatures will increase 1.5 °C by year 2020 and 2 °C by year 2040.
Average monthly temperatures were predicted to be warmer every month, however July and
August showed the greatest increases in temperature. Similarly, precipitation was also predicted
to be affected, with increases in overall winter time precipitation and lower summer time rainfall.
And although wintertime precipitation is expected to increase, it will come in the form of less
snow and more rain.

The noted changes in climate described above were found to have significant impact on the
region’s hydrology. The higher temperatures in the winter months translated to less snow (i.e.
less snow pack) and more rain. Therefore, winter stream flows were predicted to increase
approximately 15% by year 2040. Similarly, over that same period, late spring flows—typical
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snow melt season—decreased by 30%. Furthermore, a temporal shift was predicted for
snowmelt to earlier in the spring due to increased temperatures, resulting in increased peak
flows, especially under conditions of increased warm rain on snow. The increased runoff might
also reduce recharge to upland aquifers, thereby reducing base flows to area streams during late
spring and summer.

In addition, the reduction in summer time precipitation would tend to directly reduce local
stream flow during that same period. So, although the overall amount of precipitation is largely
unaffected, its change in timing would tend to increase wintertime flows and the potential for
flooding, while reducing summer time flows and the availability of water during the warmest
periods of the year.

The impact on demands, however, tend to be less sensitive to climate change than those on
hydrology. However, increases in precipitation during the winter and decreases in the summer,
coupled with higher overall temperatures, particularly in July and August, were found to impact
demand. Peak season demand was estimated to increase over the next 40 years by 8%, while
annual average demand was predicted to increase by 4%. This increase is largely due to the
warmer summers, lowering of late spring and summer flows and the lengthening of the annual
period of summer-like conditions.

The most noticeable impact is that related to potential increases in the need for raw water
storage, especially for those who now rely on such storage or have relatively junior water rights.
In particular, the anticipated period for “drawdown demand” is expected to increase by as much
as 60 days. This stems largely from an expected increase in the number of days without rain
during the summer months and reduced stream flows during that same period. Those reliant on
surface water storage should anticipate substantial increases in the required volumes of storage to
meet consumer demand. In general, municipal water resource planners in the region have
predominately planned storage volumes around a 120-day summer time period — typically
running from about mid-May to Mid-September. This is a period when many water suppliers,
especially those with junior rights, anticipate being shut off from stream flow and turn to rely on
surface water storage for their supplies. The impacts of climate change suggest that this period
may be extended by as much as 60-days — that translates to a 40-50% increase in raw water
storage needs. For many, this is a substantial impact to maintaining adequate future supplies.

The results of the PWB study may have several important implications on the future of the
region’s water supply. Most notably is the likelihood that summertime flows in the region will
be diminished. There will in general be less surface water available to users in the summertime
throughout the region. The University of Washington completed a similar climate change study
for the Hagg Lake/Barney Reservoir area showing that: (Hagg Lake, Barney Reservoir, Bull Run
Reservoir) may be affected by: (a) the change in seasonal precipitation and the timing of runoff
in winter and late spring with regards to the filling of the reservoir and (b) the possible need to
increase releases during the summer time to augment lowered stream flows. In particular, the
timing of runoff will affect the scheduling and potential for filling the reservoirs and operations
at the dams will have to be altered in order to maximum probability of fill while minimizing
flood risks. Additionally, the amount of water available for release to preserve instream
objectives may be insufficient as the period of lower flows during the summertime is extended.

ﬂrm Section 1 Background and Issues 1-27

Regional Water Providers Consortium - RWSP Source Options Update



With regards to demand, the region should potentially anticipate an increase in summertime
(peak) period use of about 8%. This is not to say that peak-day demand will increase by that
amount, but rather water needs over the summer season may grow by an amount equivalent to
that identified in the PWB study. The PWB study does not necessarily indicate that maximum
annual temperatures will increase by any amount (i.e. an increase in peak day demand), rather
that the conditions of summer-like weather will be extended over significant portions of the year
— resulting in higher demands over an extended summertime period.

In terms of implementation, the issues here elicit a need to incorporate these factors into the
long-range supply planning for the region. This supports the use of climate and hydrology years
from the past record that exhibit similar increased use and lower summer flows for modeling
purposes. Using these years allows accounting for reduced late spring and summertime flows in
local surface water streams and expansion of demand over an extended summertime period.
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Section 2

Water Supply Source Options

2.1 Source Option Issues Evaluation Summary

Section 2 includes a description of each of the eight source options reviewed, along with a
discussion of the new developments and changes that are specifically related to each source
option. A discussion of the water rights status and updated costs are also provided for each
source option. Appendix A includes the list of water rights associated with each source option,
and Appendix B includes a summary table of updated costs for each source option. Finally, a
qualitative evaluation of each source option is conducted against the source option issues listed
in Section 1.4.

Recall that some of the source options issues had numerical ratings developed for the source
options reviewed in the 1996 RWSP. As discussed in Section 1.4, ratings have been provided
for the same issues in this update using the same general basis as used in the 1996 RWSP. Table
2-1 summarizes those ratings. Further discussion is included for each source option in the
following subsections.

As alluded to in Section 1, several major changes have occurred that affect the source options
(e.g. ESA listing of species, new water quality regulations, etc.). As a preface to the following
discussions in the following subsections, the following list of the most significant issues and
developments that have occurred since the 1996 RWSP are listed below:

B Listing of several species under ESA for the Lower Columbia and Upper Willamette
Rivers.

| ESWTR and Phase 2 D/DBP Rule.

B Study on climate change impacts on surface water supplies (run of river and reservoirs) in
two parts of the region.

B Development of biological opinion for Columbia River by National Marine Fisheries
Service.

B Studies have been completed to raise Hagg Lake (Scoggins Reservoir) and use water from
Timothy Lake to meet M&I needs.

B A number of ASR pilot projects are in progress throughout the region sponsored by various
consortium purveyors. Implementation decisions and capacities will depend on site-
specific findings from pilot studies.

B Completion of the Wilsonville Water Treatment Plant and NCCWC slow sand filter plant.

These and other developments are discussed further for each source option in the following
subsections.
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Table 2-1

Ratings of Source Options (modified from 1996 RWSP)
Regional Water Providers Consortium

Source Option Environment Raw Water Quality Vulnerability to Ease of )
Natural Human Comparative  Watershed Aesthetics Cat}gl‘s,g:t[s)hlc Implementation |
Environment Environment Rating Protection

Bull Run Dam 3 4.9 3.6 1.2 1.0 1.0 3.5 NR

Bull Run Dam 1 and 2 Raise 4.5 3.5 1.2 1.0 1.0 3.5 NR

Bull Run Groundwater 1.5 2.0 2.8 NR 3.0 NR NR

Clackamas River WTPs 3.5 1.0 1.8 2.0 2.0 2.5 NR

Timothy Lake Dam Raise 4.5 3.5 1.8 2.5 NR 3.5 NR

Columbia 2.6 2.5 2.1 5.0 2.5 3.3 NR

Trask-Tualatin 4.5 3.2 2.0 2.5 2.0 3.5 NR

ASR 1.5 2.2 3.0 NR 3.0 NR NR

CSSW 1.5 2.0 2.8 NR 3.0 NR NR

Willamette 1.0 2.5 2.0 4.0 2.0 2.5 NR

Note:

Ratings range from 1 to 5; lower scores are preferred

NR: not rated

() Ease of implementation ratings have not been created for the RWSP update because actual ease of implementation will depend on individual circumstances at

the local level
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2.2 Bull Run Option

The 1996 RWSP focused its evaluation specifically on constructing a third reservoir in the Bull
Run Watershed. The project, known as Dam No. 3, was to be located just downstream of Log
Creek and about one-half mile downstream of the confluence of Blazed Alder Creek and the Bull
Run River. At that time the project was anticipated to provide an additional 67,250 acre-feet or
about 200 billion gallons of storage. This equated to an increase in average daily peak season
availability of 134.8 mgd and an increase in daily delivery capacity by 270 mgd. Under
preliminary review, the primary concerns with this option included potential impacts on
threatened and endangered species, wildlife habitat, and wetlands.

The 1996 RWSP concluded that the Bull Run source provides high raw water quality and degree
of source protection of any of the supply sources. However, significant costs and environmental
impacts made this option difficult to develop. In addition, the evaluation indicated that this
option was inflexible in that it was physically located further away from where supply shortfalls
would occur over the planning period, thus necessitating long transmission lines and added cost.
Finally, relying on expansion of the Bull Run for future water supply would increase the region’s
vulnerability to catastrophic events because of the greater dependence on a single source.

The Bull Run source option for this current update is modified to include construction of a third
reservoir (Dam No. 3) located between existing Reservoir No. 1 and Bull Run Lake. Besides
Dam No. 3, the Bull Run option includes raising Dams No. 1 and 2, as well as developing
groundwater and/or ASR within the basin. Construction of a water treatment plant which
increases the existing storage is considered a pending project as required by new drinking water
regulations.

2.2.1 New Issues and Developments

Other Bull Run Supply Alternatives. A study conducted by the Portland Water Bureau in year
2000 included the evaluation of several supply alternatives within the Bull Run option besides
Dam 3. Table 2-2 lists those alternatives, along with the additional storage/capacity and
estimated capital costs. Although not all of these options are included in the RWSP update, the
list does point to some flexibility within this option in terms of economic cost, environmental
impact, and ease of implementation. However, as noted in the 2000 study, none of the
alternatives provide significant additional amounts of new water with the exception of
construction of a third dam.
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Table 2-2
Summary of Bull Run Supply Alternatives Developed

by Portland Water Bureau
Regional Water Providers Consortium

Alternative Additional Storage/Capacity Capital Cost’
Bull Run Dam 2 Raise 2.2 BG /20 mgd $10M
Bull Run Dam 3 Full Raise 19 BG /172 mgd $185M
Bull Run WTP Storage Addition 2.7BG/24.5 mgd $125M
Additional Storage at Bull Run Lake 2.0BG/ 18 mgd $5M
Dam 1 Gate Replacement 0.2BG/ 1.8 mgd $1.5M
Off-site Storage at Lusted Hill 2.0BG/ 18 mgd $129 M - $152 M (with WTP)
Bull Run Dam 3 Low Dam 9.5 BG /86.4 mgd $120 M
Bull Run Groundwater' 1.2 BG/ 10 mgd $$5.8M
Bull Run ASR' unknown

Note I — for further discussion of Bull Run Groundwater and ASR , see below.

Note 2 — capital costs based on 1999 dollars, the costs listed in this table are indexed to 2003 dollars for
inclusion in the modeling effort as described in Section 2.4.

Information taken from “Supply, Transmission, and Storage Analysis” CH2MHill and MW (July 2000)

Note 3 - for the purposes of evaluating the source options under this regional plan, only construction of Dam
No. 3, Dam Nos. 1 and 2 raises, and the Bull Run ground water and ASR development are considered.

ESWTR and Phase 2 D/DBP Rule. The 1986 and 1996 amendments to the Safe Drinking
Water Act (SDWA) have influenced the operation of the Bull Run supply and will continue to do
so in the next decade. The U.S. EPA continues to enforce existing rules and create new rules
that will help utilities meet the requirements of the SDWA. As described in Section 1.5, the
latest rule(s) once adopted, that will have an impact on the Bull Run Supply is the Long Term 2
Enhanced Surface Water Treatment Rule/Stage 2 Disinfectants and Disinfection Byproducts
Rule, which establishes guidance for utilizing multiple barrier in the treatment of drinking water
to protect the finished water supplies from bacteria and viruses while minimizing the creation of
disinfection by-products.

These rules would have a significant impact on the treatment requirements for all surface water
sources, and will require the City of Portland to make substantial capital improvements to its
unfiltered system, with options ranging from Ultraviolet Disinfection to Membrane Filtration.
To help make the decision on which type of treatment to utilize the Portland Water Bureau
convened the Bull Run Treatment Citizen Panel in the summer of 2002. The City of Portland is
still evaluating their preferred treatment approach.

A potential benefit of selecting filtration as the treatment method is the secondary benefits of
allowing dam operation to access deeper layers of water currently too turbid to introduce into the
system during drawdown. This will substantially increase storage capacity and available water
in the summertime. In addition, the reliability would increase because the watershed would more
likely remain on-line during periods of high turbidity (i.e. when high stream flows are high and
bank wash occurs).
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Study on Climate Change Impacts on Portland’s Bull Run Supply. The PWB contracted with
the University of Washington to study the effects of climate change on Portland’s Bull Run
water supply. The focus of this work was to examine: (1) changes in water availability, (2)
changes in water demand created by climate change, and (3) changes in water demand created by
anticipated regional growth. Results of the study indicated that climate change would alter the
basic hydrology of the Bull Run River, ultimately leading to a decrease in the system's safe yield.
The associated modeling indicates that future (2040) average streamflows will increase in the
winter time by approximately 40 percent, while late spring and summer flows will decrease by
30 percent. This result is due to an increase in precipitation in the form of rain rather than snow
in the winter months causing a decrease in snowpack and a shift in the period of snowpack melt.
The result is less late spring and summer flows.

The study also considered developing additional groundwater supply along with expansions of
Dam 1 and Dam 2. The other alternative evaluated was building Dam 3. The results indicated
that both alternatives would meet the projected demands and the selection of either alternative
lies primarily on balancing the acceptability of increased reliance on groundwater versus the
impacts of construction of Dam 3. The study makes it clear that climate change should be a
consideration, not only for the Bull Run option, but other options as well, since precipitation and
natural flows in the other rivers may also be impacted.

During the process of the RWSP update a similar study was conducted for Washington County,
Clean Water Services in the Tualatin Basin.

Listed Species Under the Endangered Species Act. Since 1996, newly listed salmon and
steelhead species have been identified under the Endangered Species Act (ESA). Although the
1996 RWSP considered this issue under the environmental impacts criteria, several species were
only considered as candidates for listing at that time. Since then, the following species have
been listed for the Lower Columbia River (which includes the Bull Run watershed tributaries):
Chinook salmon, chum salmon, and steelhead. ESA Section 4 rules have been put in place,
which prohibit the take of steelhead trout and Chinook. However, project-specific requirements
are subject to site-specific analysis and negotiation, which may include the need for enhanced
streamflows. As such, this need may impact source availability as part of any future options for
regional water supply.

The U.S. Fish and Wildlife Service withdrew the proposed rule to list the southwestern
Washington/Columbia River Distinct Population Segment (DNS) of coastal cutthroat trout as a
threatened species as stated in the Federal Register, July 5, 2002. If the anadromous form is
listed only, then the requirements could be similar to those for steelhead trout. If resident trout
are also included, then habitat above the dams and reservoir operations could be significantly
affected.

In the Steelhead Supplement to the Oregon Plan, City of Portland made an interim commitment
to keep flows in the lower Bull Run River at 100 cfs prior to June 15 to benefit steelhead
spawning. In recent years, Portland has released experimental flows into the lower river during
the summer season (June-September). Since water temperature appears to be a more significant
limiting factor for the fish than is flow amount, the release amounts have been driven by
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temperature objectives. Flow amounts have varied from 10 cfs to 60 cfs. Further studies and
negotiation are currently ongoing to determine the flow levels that may be required for long-term
ESA and Clean Water Act compliance. For the purposes of the Portland Infrastructure Master
Plan an instream amount of 30 cfs was used during the summer drawdown period to model the
effect of instream releases. Further studies and negotiation are currently taking place to
determine the actual flow levels that may be required in the future.

Plan for Bull Run Water Supply Authority. The City of Portland proposed forming a combined
regional water authority to other regional cities and water providers to share resources in
managing and operating the major supply sources. After some discussion and debate among the
water providers and the public, the focus centered on having the water agency manage and
operate the Bull Run/CSSW supply only. Under “Phase 1” of the discussions, the participants
decided that the proposed water agency should focus on developing source options and providing
financial backing for the enhancement of the Bull Run supply. Proponents of the agency
envisioned a more unified group among participants and individual agencies taking “ownership”
of the main water supply as the central advantages. In “Phase 2” the group is working to define
how the proposed agency would operate, how costs would be allocated among the participants,
and how to deal with ownership issues. After “Phase 2” the proposal was changed by all of the
participants because mutually acceptable flows could not be defined for ownership of the system.

Bull Run Wells. This is a completely new source that was not considered in the 1996 plan.

Since 1998, PWB has drilled seven (7) exploratory wells in the Bull Run watershed near Dam 2,
including one full-size production well with a nominal capacity of 2 mgd. The project objective
is to develop 10 mgd of additional well supplies to enable PWB to provide up to 95 mgd long-
term backup well supply from the combined yield of the Columbia South Shore Wellfield
(CSSW) and Bull Run wells. A pilot well study was authorized in May 2002 and included
additional well drilling, testing, modeling and analysis of potential long-term yield. = The
groundwater development project is currently scheduled to be complete with wells operational
by 2007-2008. Water would be delivered via the Bull Run conduits. Water right for 10 mgd
initially, up to 20 mgd total has been applied for by the City of Portland.

CSSWF and Bull Run ASR. The aquifer system in Bull Run occurs within the basalt rocks that
have been developed elsewhere in Oregon for water supply and for ASR, for example Salem and
Beaverton. The groundwater system at the site of the Bull Run wells is highly pressurized and
these pressures make the feasibility of a gravity-fed ASR recharge system questionable. Since
long-term extraction of groundwater from basalt aquifers can result in significant groundwater
level decline, ASR may be a long-term option for PWB to consider with a Bull Run wellfield.
Costs and capacity at this time are unknown. ASR in the CSSWF is being piloted and this
project does have some promise, however, this project would not provide added quantities of
water beyond those already included for the ambient groundwater.

2.2.2 Existing Municipal Water Rights and Applications

The City of Portland has exclusive rights to the waters of the Bull Run watershed granted by
State law in 1909 (ORS 538.420). The scope of this right has not been adjudicated. However,
the City has generally taken broad interpretation of these rights to use the full flow of the Bull
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Run and Little Sandy Rivers for municipal purposes with a priority date of February 25, 1909.
The City also takes the position that no other person may after that date seek to appropriate any
water from the Bull Run for any purpose. In addition to this, the City of Portland filed a surface
water registration statement with the Oregon Water Resources Department (OWRD) on
December 31, 1992 which claims full flow of the Bull Run River or as much as is needed for the
future. The claim is based on prior appropriation and reserved municipal rights. The prior
appropriation claim is based on the initiation of the appropriation with a priority date of August
6, 1886. The reserved municipal right is based on the fact that the federal government reserved
the water of the Bull Run Watershed, then subsequently granted the use of that water to the City.
Also, the City of Portland has filed a surface water claim for the full flow of the Little Sandy
River with a priority date of 1892. The claims can be certificated if upheld in adjudication of the
Sandy River Basin, but there are no such plans to adjudicate in the foreseeable future.

There are no known competing non-federal claims for water on the Bull Run River. However,
Portland General Electric has filed a claim with a priority date of 1907 of up to 800 cfs for
hydroelectric purposes, which is anticipated to be converted into an instream flow once the PGE
power production facilities are abandoned on the Little Sandy. The 800 cfs right applies to a
complex of facilities that involve both Little Sandy and the mainstem Sandy River. The
allocation of flow rate amounts in the converted PGE right is still in negotiation, but the current
plan is to assign 200 cfs to the Little Sandy and 600 cfs to the mainstem Sandy. The Little Sandy
is a tributary of the Bull Run River, but flows into the Bull Run below the City of Portland’s
diversion. The City also owns a water right for the generation of hydroelectric power at Bull
Run Dams 1 and 2.

Water Rights Issues Affecting Source Option Development

There is no need to obtain new surface water rights for the Bull Run option since the City has
exclusive and prior rights to the waters of the Bull Run watershed. (Note: that the City of
Portland has applied for a separate ground water right for Bull Run wells) In addition, because
of this exclusive right, the City does not need separate storage and withdrawal rights from
constructed reservoirs. However, a water right would be needed if hydropower generation were
desired for the new reservoir.

Besides potential instream flow requirements resulting from listing of species under the
Endangered Species Act (ESA), other legal or regulatory limitations for developing the Bull Run
option include a special use permit, 404 permit, and Clean Water Act requirements.

The major issue affecting development of this option is the effect ESA will have on existing and
future water rights as a result of listing of species present in the Bull Run tributaries under ESA.
It is apparent that ESA will in some way affect existing rights. The uncertainty is in the
magnitude of the effect. The effects can be on pattern of use or actual quantities. The potential
for enforcement actions may be initiated by the federal government, as well as ESA-related
third-party lawsuits. Section 4 rules are now in place for steelhead and chinook, and the take
prohibition is enforceable; however, enforcement will can also come in the form of conditions on
an “incidental take permit” issued to individual providers or facilities. USFWS withdrew the
proposed rule to list the coastal cutthroat as a threatened species as stated in the Federal Register
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on July 5, 2002. However, Section 4 rules have been put in place for steelhead and chinook that
prohibit any take of these species. Project-specific requirements are subject to site-specific
analysis, and PWB is conducting a variety of studies in the Bull Run watershed to respond to
these ESA requirements. HCP is the desired mechanism to address ESA, but this set of
negotiations does not include Dam 3 at this time. The final negotiations will likely include other
activities to expand the Bull Run supply.

2.2.3 Capital and Operating Costs

Capital and operating costs for the Bull Run source options are based on information in the
“Supply, Transmission, and Storage Analysis” report (CH2MHill, 2002) and information
provided by Portland Water Bureau (Kessler, 2002). Table 2-2 lists the costs provided in the
“Supply, Transmission, and Storage Analysis” report. Cost estimates provided in Table 2-3 only
include those Bull Run source options to be used in the source scenario strategies described in
Section 3. Other Bull Run source options such as the Bull Run Water Treatment Plant and ASR
are considered as “base case” (i.e. pending projects) and are not included in this report.

2.2.4 Summary Evaluation of Source Option Issues

The major developments discussed above have the most significant effect on water availability,
environmental impacts, ease of implementation, treatment requirements, and capital and
operating costs. The PWB has developed several alternatives within the Bull Run Option
besides Dam 3, as noted in Table 2-2. Consideration of these alternatives provides flexibility in
evaluating each of the criteria mentioned. However, this does add complexity to the evaluation
process.

In particular, the ESWTR directly impacts the treatment requirements and hence costs for this
option and will significantly affect the use of the Bull Run option in any overall resource
strategy. Additionally, water availability should be reconsidered in light of the potential climate
change study, whereas final rules have not been established for the newly listed species under
ESA, so its final impact is yet unknown. A summary of other new issues and developments for
the Bull Run is listed in Table 2-4. Many of the issues noted have relatively minor effects on the
source option evaluation but are included for reference and completeness.

Table 2-5 includes a summary of the new issues and developments discussed above that affect
the evaluation of the source option issues. Recall from Section 1.4, that numerical ratings for
some of the source option issues have been developed. These ratings are based on the evaluation
from the 1996 RWSP in conjunction with the new issues and developments noted in Table 2-5.
Changes to the ratings are noted in the table where they have been made. In general, the ratings
remained the same or changed only by a fraction.
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Table 2-3

Cost Summary for Bull Run Options

Regional Water Providers Consortium

Headworks to Powell Butte

- Approximately 250 MGD capacity

Option Description Capital Cost Operation and Comments
Maintenance
Bull Run Dam No. | - 400 foot high dam with storage $200,000,000 $2,000,000 - Capital improvement costs and operations and
3 capacity of 22 BG, 19 BG of which is maintenance costs inflated from PWB’s 1999
usable Infrastructure Master Plan by 3% annually (from
- Construction in 2020 PWB)
Dam No. 2 Raise - Construction of a 16 foot-high $12,500,000 $55,000 - Capital improvement costs obtained from
labyrinth weir to raise reservoir level PWB’s 2002 to 2012 CIP
by 12 feet - Operations and maintenance costs inflated from
- Increases storage supply by 2.2 BG PWB’s 1999 Infrastructure Master Plan by 3%
- Construction in 2010 annually (from PWB)
Dam No. 1 Gate - Replace lift gates at Dam #1 with $1,600,000 $16,500 - Capital improvement costs and operations and
Raise higher gates to raise the maximum maintenance costs inflated from PWB’s 1999
normal pool elevation by a maximum Infrastructure Master Plan by 3% annually (per
of 4 feet PWB)
- Increases storage supply by 200 MG
- Construction in 2005
Bull Run - Well development with an estimated $11,600,000 $1,650,000 - CIP 2003-2013 cites $580,000 per MGD capital
Groundwater maximum supply of 20 MGD costs for aquifer development (from PWB)
10 MGD constructed in 2007; 10 - Operations and maintenance costs inflated from
MGD constructed in 2010 (per PWB) PWB’s 1999 Infrastructure Master Plan by 3%
annually (from PWB); IMP provided a range of
$1.2-$2.1M; used the average of the O&M costs
Conduit No. 5 84” to 96” conduit running from $181,000,000 $905,000 - Capital improvement costs inflated from PWB’s

1999 Infrastructure Master Plan by 3% annually
(from PWB)

- Operations and maintenance costs not available

from IMP; assumed to be 0.5% of capital costs

Note: Cost is in 2002 dollars

aA(ees
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Table 2-4

New Issues Affecting Bull Run Option
Regional Water Providers Consortium

Major Developments

= Other smaller scale supply options related to Bull Run reservoir expansion have been presented,
including alternatives for supply conduits and reservoirs, supply conduit (Conduit 5) as a replacement
for existing conduits, construction of three new 50 MG reservoirs, plus one 20 MG reservoir
ESWTR and Stage IT D/DBP rules requires additional microbial treatment for Bull Run water
Study completed on climate change effects on Bull Run supply and demand patterns of the service area
New species listed under Endangered Species Act and some candidates
PWB?’s intention of pursuing groundwater development within Bull Run

Other Supply Works Constructed or Committed

= 2 mgd production well completed

Other Related Studies

=  New modeling study evaluating yield

=  Development of reservoir operations model providing information about operation of third reservoir
= Study and design of under crossing of Sandy River for conduits

= STM model development and data sets available on demands, sources, hydrology, and transmission

Other Local/Regional Planning Efforts

* Formation of Water Treatment Advisory Panel on evaluating treatment options/locations and
Independent Review Panel on open reservoirs
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Table 2-5

Summary Evaluation of Source Option Issues - Bull Run
Regional Water Providers Consortium

Water Availability

Rating: N/A
(not quantified in 1996 RWSP)

To be quantified by Confluence
modeling

- Water rights are not a limitation since the City of Portland has

exclusive and prior rights to the waters of the Bull Run watershed, with
the exception of potential ESA requirements. PWB is conducting a
variety of studies in the Bull Run watershed to respond to these ESA
requirements (see environmental impacts)

- In the Steelhead Supplement to the Oregon Plan, City of Portland made

an interim commitment to keep flows in the lower Bull Run River at
100 cfs prior to June 15 to benefit steelhead spawning.

- Further studies and negotiation are currently taking place to determine

the actual flow levels that may be required in the future, but at this time
no new figure is proposed.

- Addition of filtration for the Bull Run source provides access to

additional storage volume and increased water availability

- Climate change study indicates that average streamflows will increase

in the winter time by approximately 40 percent, while late spring and
summer flows will decrease by 30 percent by 2040.

- No other significant changes to issues impacting the Bull Run options’

water availability.

Environmental Impacts

Natural Rating: 4.9 (4.9)
Human Rating: 3.6 (3.6)

- The following species have been listed for the Lower Columbia River

(which includes the Bull Run watershed tributaries): Chinook salmon,
chum salmon, and steelhead

- No other significant changes to issues impacting the Bull Run options’

environmental impacts.

Raw Water Quality

Rating: 1.2 (1.2)

- LT2ESWTR/Stage 2 D/DBP will have a significant impact on the

treatment requirements for all surface water sources, and will require
the City of Portland to make substantial capital improvements to its
unfiltered system, with options ranging from Ultraviolet Disinfection
to Membrane Filtration.

- Construction of Dam 1 and Dam 2 raises and developing the ground

water and ASR sources will have less impacts on water quality.

- No other significant changes to issues impacting the Bull Run options’

raw water quality.

Vulnerability to Catastrophic Events

Rating: 3.5 (3.5)

- Low probability for terrorist acts for the Bull Run source. The source

is isolated which limits ability to secure the source. However, its
relative remoteness also limits accessibility.

- No other significant changes to issues impacting the Bull Run options’

vulnerability to catastrophic events.
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Table 2-5

Summary Evaluation of Source Option Issues - Bull Run

Regional Water Providers Consortium

Ease of Implementation

Rating: N/A (4.5)

Ease of implementation will
depend on individual
circumstances at the local level

- ESA continues to be a limiting factor for constructing Dam 3 or the

dam raises

- Groundwater system at the site of the Bull Run wells is highly

pressurized and makes the feasibility of a gravity-fed ASR recharge
system questionable

- Groundwater development project is currently scheduled to be

complete with wells operational by 2006-2007 — less environmental
impact for this option

- No significant changes to issues impacting the Bull Run options’ ease

of implementation.

Treatment Requirements

Rating: N/A
(not quantified in 1996 RWSP)

- No other significant changes to issues impacting the Bull Run options’

treatment requirements.

Capital and Operating Costs

Rating: N/A

Refer to cost table for each
source option

- No other significant changes to issues impacting the Bull Run options’

capital and operating costs.

Note:

- Ratings range from 1 to 5 per 1996 RWSP, lower scores are preferred.
- Italicized ratings in parentheses are values from the 1996 RWSP.

- Ratings are for Bull Run Dam 3 and raises for Dams 1 and 2; ratings for Bull Run ground water and ASR
would be the same as those for the ASR option (section 2.6)
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2.3 Clackamas River Diversion Option

For the 1996 RWSP, it was assumed that no new intake or treatment facility locations would be
developed besides the four existing or planned sites for the Clackamas River option. At the time,
the existing facilities were operated by Clackamas River Water, South Fork Water Board, and
the City of Lake Oswego. The Oak Lodge Water District treatment plant was still in its planning
phase. The four source option alternatives considered in the 1996 RWSP included: (1) utilizing
current or planned configurations and capacities; (2) development of a consolidated intake and
treatment facility at CRW; (3) expanding all existing and planned facilities (providing a
consolidated facility if needed); and (4) expanding all existing facilities as then planned to meet
ultimate flows without constructing a consolidated facility. Although four alternatives were
considered, only Alternative 1 was evaluated in detail as a representative site with respect to cost
and environmental impacts. A total short-term capacity of 86.5 mgd was assumed in the analysis
based on a 22.5 mgd expansion of the existing and planned facilities. It was then assumed that
up to 50 mgd of additional development (after 2030) would be available on the Clackamas River
over the long-term.

The 1996 RWSP concluded that the Clackamas River had been a proven source with high raw
water quality and would continue to provide important source of water in the areas where
shortages were anticipated to occur within the region. However, that same anticipated growth
was also thought to pose potential detrimental impact to the watershed and water supply. In
addition, the source is limited by the available water rights and potentially by instream flow
requirements. Any additional junior water rights to the instream flow could be limited because
available flows are approaching the instream limits. In addition, the Clackamas River option
does not reduce the region’s vulnerability to catastrophic events since the supply is already being
utilized.

The Clackamas River source option for this current update is modified to include run-of-the-river
diversions from the Clackamas River utilizing expansions of existing intakes and treatment
facilities or new intake and treatment facilities. Additional withdrawals would be within the
maximum amount allowable under various existing water rights as well as new permits subject to
water availability. Points of diversions would generally be between river mile 8 and the mouth
of the river. Currently, Clackamas River Water (30 mgd), South Fork Water Board (20 mgd),
City of Lake Oswego (16 mgd), and North Clackamas County Water Commission (10mgd)
provide a total of 76 mgd through four separate intakes and treatment plants.

2.3.1 New Issues and Developments

Construction of NCCWC Slow Sand Filtration Plant. The most significant change since the
1996 RWSP has been the completion of the North Clackamas County Water Commission
(NCCWC) slow sand filtration plant. The NCCWC was formed from Mt. Scott Water District,
Damascus Water District, and Oak Lodge Water District in 1996 to fund and construct the 10
mgd new slow sand filtration plant on the Clackamas River (expandable to 20 mgd). The plant
became operational in the spring of 1999. Since its startup, the Mt. Scott and Damascus Water
Districts have combined forming the Sunrise Water Authority, which remains with the Oak
Lodge Water District comprising the NCCWC.
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Expansion of Other Clackamas River Facilities. Other existing intakes and treatment plants
also underwent modifications during this period. In particular, South Fork Water Board is
making modifications to its plant to potentially add 10 mgd capacity, although it is not currently
rated to provide as such. In addition, Lake Oswego has completed an upgrade to their intake
facility in 2002 to a capacity of 25 mgd. Clackamas River Water has conducted improvements
for the intake at their water treatment plant. Each of these plants can add 10 mgd additional
capacity through these modifications. The overall effect is that these expansions and
improvements provide additional infrastructure to ease further development of the Clackamas
River option. Future expansion is, however, limited by the available water rights for diverting
raw water to the plants. This issue will be discussed in detail in the technical memorandum
addressing water rights.

New Users of Clackamas River Supply. Since the 1996 RWSP, the City of Milwaukie has
become a new user of water from the Clackamas River Water WTP. Rockwood Water District
has also signed an intergovernmental agreement with Clackamas River Water for 1 mgd with
option to expand to 6 mgd by 2005.

Pending Water Rights Applications. Significant filings for additional water rights have been
submitted by Clackamas River Water (CRW) and Sunrise Water Authority. CRW has
applications totaling almost 149 cfs and Sunrise has an application for an additional 10 cfs.
Instream flow requirements may pose issues for permitting these junior water rights applications.
Although historically the Clackamas River has never been flow regulated because of instream
flow requirements, expanding pressure from increased withdrawals and the need for additional
flow to support fisheries habitat could force more periodic regulation of users.

Municipal Storage in Timothy Lake. Since the 1996 RWSP, discussions have taken place
between Portland General Electric and the various Clackamas River water purveyors to examine
potential opportunities to utilize hydroelectric storage as well as potential additional storage at
Timothy Lake for M&I use. CRW has an agreement with PGE for use of existing late season
storage in Timothy Lake for the benefit of municipal providers on the Clackamas. Any plans to
increase the storage at Timothy Lake are complicated by the upcoming FERC relicensing efforts
as well as necessary Federal use permits. If developed, this alternative would provide enhanced
flow augmentation for fish and temperature needs, especially during the late summer and early
fall which would enhance the ability to utilize municipal water rights on the lower Clackamas.

Construction of Highland Road Intertie. The Highland Road Intertie was completed in 2001
and provides for a 10 mgd connection between the South Fork Water Board plant and NCCWC's
slow sand filter plant. The intertie is designed to accommodate bi-directional flow and adds
significant ability to move water among providers in Clackamas County. During periods of high
turbidity, production at the NCCWC's plant can be limited and the pipeline can be used to serve
water from South Fork into the Oak Lodge Water District and Sunrise Water Authority. In the
summer time, water can be served from the NCCWC plant to South Fork in order to help meet
peak demands, including those in Clackamas River Water's south service area.
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Listed Species Under the Endangered Species Act. Since 1996, additional species of salmon
and steelhead have been listed under the Endangered Species Act. Although the original RWSP
considered this issue under the environmental impacts criteria, several species were only
considered as candidates for listing at that time. Since then, the following species have been
listed for the Lower Columbia River (which includes the Bull Run watershed tributaries):
Chinook salmon, chum salmon, and steelhead. USFWS withdrew the proposed rule to list the
coastal cutthroat trout as a threatened species as stated in the Federal Register, July 5, 2002.
Since the Clackamas River ultimately feeds into the Willamette River and then into Lower
Columbia River, the listing means steps will have to be taken in order to protect these species.
Stream flows and habitat along the Clackamas River will likely be considered as part of any final
recovery plan. As mentioned in the discussion for the Bull Run option, Section 4 rules are in
place for steelhead and Chinook and the take prohibition is enforceable, but project specific
requirements are subject to site-specific analysis and negotiation.

2.3.2 Existing Municipal Water Rights and Applications

The purveyors holding municipal water use permits and/or certificates on the Clackamas River
include City of Lake Oswego, South Fork Water Board, Clackamas River Water, Oak Lodge
Water District, and the City of Gladstone. A summary of the existing municipal rights in the
Clackamas River is shown in Table 2-6. The total municipal rights associated with the
Clackamas River are approximately 272 cfs. An OWRD instream right with a priority date of
August 26, 1968 is located downstream of the points-of-diversions of the municipal rights. Of
the total municipal rights, 185 cfs is “senior” to the instream right, and “junior” municipal rights
total approximately 87 cfs. However, because three of the water rights owned by SFWB (City of
Oregon City) are located on the South Fork of the Clackamas River and Memaloose Creek, only
a portion of these 50 cfs are considered divertible at this time. There are some questions as to
whether water authorities can transfer undeveloped water user permits. Thus, the total useable
water rights for SFWB may be closer to 66 cfs rather than the 116 cfs on paper. Table 2-6
summarizes the water rights put to beneficial use by the existing water treatment plants on the
Clackamas River.

OWRD received several registration filings for pre-1909 water rights on the Clackamas River
system. The major filings are all for power generation purposes at PGEs Cazadero/Faraday
Project (2,370 cfs), River Mill Project (4,641 cfs), and the Oak Grove Project (602.5 cfs). All of
the municipal rights are downstream of these PGE claims except those of the SFWB located on
the South Fork of the Clackamas River and Memaloose Creek. If these rights were transferred
downstream to the SFWB intake, then they would not impact the PGE filings.

Water rights applications with significant rates were submitted by Clackamas River Water
(CRW) and Sunrise Water Authority. CRW had applications totaling almost 149 cfs and Sunrise
WA has an application for 10 cfs. Historically, the Clackamas River has never been flow
regulated because of instream flow requirements.  However, potential instream flow
requirements may pose issues for permitting these junior water rights applications. Issues
regarding instream rights and minimum flows are discussed further in the following subsection.
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There are approximately 39 cfs ( 25.5 mgd) of remaining water rights senior to instream rights
owned by the Clackamas River water providers. This total does not include other beneficial uses
that may be senior to the municipal rights, and possible instream requirements that may be
imposed by potential ESA rulings or the potentially transferable South Fork Water Board rights
further upstream in the system.

Water Rights Issues Affecting Source Option Development

There are five main water rights issues regarding the development of the Clackamas River: (1)
water rights not put to beneficial use, (2) a significant quantity of water rights are “junior” to
instream right, (3) a significant quantity of unadjudicated claims, (4) additional water rights are
potentially available from storage options, and (5) impacts of potential ESA rulings.

Water providers using the Clackamas River have several water rights that are not fully utilized.
Although unlikely, the unused or unperfected rights can potentially be cancelled by OWRD
based on Attorney General interpretation if needs are not demonstrated. As discussed
previously, claims from Portland General Electric for power generation will unlikely impact
municipal use on the Clackamas since the diversion points are all downstream of the claims.

The OWRD instream right (Cert. 59491) established near Three Lynx is located upstream of the
appropriated water rights holders, which would impact the Clackamas River purveyors. The
instream right requires a minimum river flow of 400 cfs in August and September and 640 cfs
for the remainder of the year. This right is to be maintained from the Three Lynx gage to the
river's confluence with the Willamette River under an August 26, 1968 priority date. In addition
to this instream right, the Clackamas River also has a scenic waterway flow of 890 cfs to be
maintained in August and September extending from river mile (RM) 29.3 to RM 8 (near
Carver). In terms of affecting the potential availability of water for various users on the river,
only the instream water right described above is enforceable with regards to its respective flow
requirement and priority date. The scenic waterway flow is not enforced against existing water
rights and has no “priority date.” However, OWRD must ensure that the commissioned scenic
flow is maintained within the reach when deciding on allowing new water rights.
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Table 2-6

Clackamas River Water Rights Put to Municipal Beneficial Use
Regional Water Providers Consortium

Purveyor Total Water Installed Remaining Remaining Rights
Rights (cfs) Treatment Rights Senior | Junior to Instream
Capacity (cfs) to Instream Rights (cfs)
Right (cfs)
CRW 46.5 46.4 cfs (30 mgd) 0 0.1
SFWB 66 30.9 cfs (20 mgd) 35.1 N/A
Lake Oswego 34 24.7 cfs (16 mgd) 0.3 9
NCCWC (OLWD) 62 15.5 cfs (10 mgd) N/A 46.5
Gladstone 13.73 N/A' 4 9.73
SFWRB (not useable)’ 50 N/A 50 N/A
Total 272.23 117.5 cfs (76 mgd) 39.4 (+ 50) 65.33

"N/A — Not applicable; Gladstone does not have a water treatment plant

2 SEWB — water rights points of diversion located on South Fork of Clackamas River and Memaloose Creek
upstream of existing diversion. It is uncertain how much of these water rights will be available for use at the
treatment plants on the Clackamas River.

Discussions are currently taking place between purveyors utilizing the Clackamas River and
Portland General Electric Co. regarding use of releases from hydroelectric storage at Timothy
Lake for municipal and industrial (M&I) use. There are also discussions and studies taking place
for developing additional storage in Timothy Lake for M&I use. Studies regarding the feasibility
of a dam raise indicate that a 15-feet raise is technically feasible, but a smaller raise is more
likely due to environmental issues and other constraints. It is not presently clear how these
negotiations will proceed.

The potential for enforcement actions may be initiated by the federal government, as well as
ESA-related third-party lawsuits.

It is apparent that ESA will in some way affect existing rights. The uncertainty is in the
magnitude of the effect, which can be on pattern of use or actual quantities. It is not presently
clear whether the rules will be applied retroactively to existing water rights. Since 1996,
additional species of salmon and steelhead have been listed under the ESA, which include the
following species for the Lower Columbia River (to which the Clackamas River as a tributary):
chinook salmon, chum salmon, and steelhead. The USFWS withdrew the proposed rule to list
the coastal cutthroat trout as a threatened species. Since the Clackamas River feeds ultimately
into the Lower Columbia, the listing means steps may have to be taken to protect these species
including possible restrictions on future withdrawals. Section 4 rules are now in place for
steelhead and Chinook, and take prohibition is enforceable; however, enforcement will likely
come in the form of conditions on an “incidental take permit” issued to individual providers or
facilities. Project-specific requirements are subject to site-specific analysis and negotiation.

Historically, OWRD has never had to suspend any individual water right holder from their
appropriated access to water for the purpose of preserving instream water rights. This is owed to
the fact that there has historically on average been sufficient river flow in excess of instream
rights. However, OWRD has noted that the authorized withdrawals exceed the instream water
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right at the 80™-percentile flow level for September. In addition, the authorized withdrawals
exceed the scenic waterway flow requirements for both August and September. However, this
has not been an issue since the points of diversion with the largest withdrawals are downstream
of the reach with designated scenic flow. In either case, as legal requirements grow to protect
fisheries and other instream demands, there will be an increased likelihood that various
authorized users of the river may be subject to temporary suspension of full access to water and
that issuance of new water rights will be limited because of both instream and scenic waterway
flow requirements.

2.3.3 Capital and Operating Costs

Capital and operating costs for the Clackamas River source options are based on information
provided during interview with the individual purveyors along the Clackamas River. Cost
estimates provided in Table 2-7 only include those Clackamas River source options to be used in
the source scenario strategies described in Section 3.

2.3.4 Summary Evaluation of Source Option Issues

The major developments discussed above have the most significant effects on water availability,
environmental impacts, and ease of implementation. These new developments essentially
improve the ease of implementation because there is now more existing infrastructure, new
pending water rights, and potential for additional water for managing low flow periods.
However, the permitting of water rights applications may be difficult because of potential
instream flow limitations on the Clackamas River. Climate change and ESA rules take
prohibitions can affect the availability of water from the Clackamas River. A summary of other
new issues and developments is listed in Table 2-8.

Table 2-9 includes a summary of the new issues and developments discussed above that affect
the evaluation of the source option issues. Recall from Section 1.4, that numerical ratings for
some of the source option issues have been developed. These ratings are based on the evaluation
from the 1996 RWSP in conjunction with the new issues and developments noted in Table 2-9.
Changes to the ratings are noted in the table where they have been made. In general, the ratings
have remained the same or decreased (improved) slightly because of the flexibility afforded by
having incremental capacity increases for individual water treatment plants rather than
construction of a new central facility.
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Table 2-7

Cost Summary for Clackamas River Options
Regional Water Providers Consortium

Option Description Capital Cost Operation and Comments
Maintenance
Clackamas River - Plant expands from 30 to 40 MGD (from $12,000,000 $1,201,000 - Capital improvement costs include $6 million
Water Treatment CRW) for upgrade and $6 million for expansion (from
Plant Expansion - Completion date as early as 2005 assuming CRW)
additional wholesale demand, otherwise project - Operations and maintenance costs: Chemicals
complete from 2015 to 2020 (from CRW) based on base case cost of $20.67/mg; power

based on base case cost of $26.22/mg; sludge
disposal. Note: equipment and supplies, labor,
and contingency are assumed to be the same as
Lake Oswego WTP costs unless other costs are
provided by CRW or costs from base case for
these items are available. Total O&M cost
estimate is equivalent to $0.33 per 1000 gallons

Lake Oswego - Expand Lake Oswego’s existing supply, $22,500,000 $1,343,000 - All costs obtained from City of Lake Oswego;
Water Treatment treatment and transmission system to develop O&M costs equivalent to $0.37 per 1000
Plant Expansion an additional 6-10 MGD of capacity for gallons

ultimate demands within the City’s USB and
including some level of development within the
Stafford area (per City of Lake Oswego)

- 0 Completion date in 2020 (per City of Lake

Oswego)
NCCWC Water - Plant expansion from 10 to 20 MGD (per $6,000,000 $904,500 - Capital costs estimated at $0.60/gallon (per
Treatment Plant NCCWCQ) NCCWCQ)
Expansion - 0 Operations and maintenance costs: Chemicals
based on base case cost of $15/mg (per Gary
Fiske), power based on base case cost of
$115/mg (per Gary Fiske), sludge disposal cost
assumed same as Lake Oswego, contingency
based on base case (per Gary Fiske); total
O&M cost estimate is equivalent to $0.25 per
1000 gallons.
Timothy Lake Dam |- Raise Timothy Lake 2 feet for an additional $4,650,000 $69,750 - Estimates based on $1,500 per acre foot for
Raise 3,100 a.f.10 MGD constructed in 2007; 10 3,100 acre feet; annual operation and
MGD constructed in 2010 (per PWB) maintenance assumed to be 1.5% of capital cost
Note: Cost is in 2002 dollars
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Table 2-8

New Issues Affecting Clackamas River Option
Regional Water Providers Consortium

Major Developments

= NCCWC (MSWD, DWD, OLWD) formed in 1996 to fund and construct the 10 mgd (expandable
to 20 mgd) slow sand filtration plant on Clackamas River operational in spring 1999

= Total of 149 cfs of water rights applications submitted by CRW and Sunrise WA

=  Agreement for potential use of water releases from Timothy Lake to meet M&I needs; also
considering additional storage in Timothy Lake

=  CRW agreement with PGE for use of late season storage in Timothy Lake

=  Construction of interties between Clackamas River suppliers (Lake Oswego-SFWB and SFWB-
NCCWC)

=  City of Milwaukie uses water from Clackamas River Water

= IGA between Rockwood and Clackamas River Water to purchase 6 mgd

Other Supply Works Constructed or Committed

= Expansion plans exist for NCCWC SSF (intake already designed)

=  SFWB plans to improve and expand WTP to 30 mgd by around year 2007 through incremental
upgrades

= CRW has conducted intake improvements on their water treatment plant; can add 10 mgd capacity

=  Lake Oswego plans to rebuild their intake facility in 2002 and transmission line under the
Willamette River to their treatment plant in West Linn; studies and design completed; can add 10
mgd capacity

=  Sunrise WA options for additional supply involve construction of transmission lines and/or interties
depending on the alternative selected. A new WTP may also be constructed on the Clackamas
River as an alternative to meet increased demands (April 1999)

= NCCWC utilizes the SSF as their primary source of water instead of CRW; water system plan
recommended installing an intertie with PWB as emergency source (May 2000)

Related Studies

= Additional data on flows and water quality developed by Metro for Clackamas River basin

Other Local/Regional Planning Efforts

= Agreements to build interconnections between Clackamas systems

=  Significant filings for additional water rights on Clackamas River by CRW and a smaller amount
by Sunrise WA not acted upon by OWRD at this time

=  Entities are attempting to improve the ability to transfer water in the region; projects are on-going

=  Studies being conducted on effects of releases from Timothy Lake

ﬂrm Section 2 Water Supply Source Options
Regional Water Providers Consortium - RWSP Source Options Update

2-20



Table 2-9

Summary Evaluation of Source Option Issues - Clackamas River

Regional Water Providers Consortium

Water Availability

Rating: N/A
(not quantified in 1996 RWSP)

To be quantified by Confluence
modeling

- Significant filings for additional water rights have been submitted by

Clackamas River Water (CRW) and Sunrise Water Authority.

- Stream flows and habitat along the Clackamas River will likely be

considered as part of any final recovery plan.

- Although historically the Clackamas River has never been flow

regulated because of instream flow requirements, expanding pressure
from increased withdrawals and the need for additional flow to support
fisheries habitat could force more periodic regulation of users.

- Portland General Electric and the various Clackamas River water

purveyors have examined potential opportunities to utilize hydroelectric
storage as well as potential additional storage at Timothy Lake for M&I
use.

- Climate change study indicates that average streamflows will increase

in the winter time, while late spring and summer flows will decrease.

- No other significant changes to issues impacting the Clackamas River

options’ water availability.

Environmental Impacts

Natural Rating: 3.5 (2.4)
Human Rating: 1.0 (1.0)

- The following species have been listed for the Lower Columbia River

(which includes the Bull Run watershed tributaries): Chinook salmon,
chum salmon, and steelhead

- No other significant changes to issues impacting the Clackamas River

options’ environmental impacts.

Raw Water Quality

Rating: 1.8 (1.8)

- No significant changes to issues impacting the Clackamas River
options’ raw water quality.

Vulnerability to Catastrophic Events

Rating: 2.5 (2.5)

- Low probability for terrorist acts for the Clackamas River source.
- No other significant changes to issues impacting the Clackamas River
options’ vulnerability to catastrophic events.

Ease of Implementation

Rating: N/A (2.0)

Ease of implementation will
depend on individual
circumstances at the local level

- ESA continues to be a limiting factor for treatment plant expansion
- No significant changes to issues impacting the Clackamas River
options’ ease of implementation.

Treatment Requirements

Rating: N/A
(not quantified in 1996 RWSP)

- No other significant changes to issues impacting the Clackamas River
options’ treatment requirements.

Capital and Operating Costs

Rating: N/A
Refer to cost table for each
source option

- No other significant changes to issues impacting the Clackamas River
options’ capital and operating costs.

Note:

- Ratings range from 1 to 5 per 1996 RWSP; lower scores are preferred.
- Italicized ratings in parentheses are values from the 1996 RWSP.
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2.4 Columbia River Diversion Option

The Columbia River is not currently used as a drinking water source in the Portland metropolitan
area. However, other cities upstream and downstream of the area do utilize the river for
municipal supply. At the time of the 1996 RWSP, the proposed additional supply from this
option was evaluated at 105 mgd with the intake located along the river’s south shore between
the mouth of the Sandy River and the Portland Airport.

The evaluation in the 1996 RWSP concluded that although Columbia River raw water quality
was good, it was not as good as the Bull Run or Clackamas River. Although water availability
was not identified as an issue as far as hydrology, issues regarding protection of the watershed
and addressing protection of fish were considered moderate to significant. In addition, the
Columbia River source was considered relatively distant from the location of the anticipated
future needs.

The Columbia River source option for this current update remains as a potential run-of-the-river
diversion from the Columbia River. An intake would be located near the confluence of the
Sandy River. A water use permit would be required to develop this source option. None of the
Consortium members currently hold water rights to divert water from the Columbia River, with
the exception of a recent water right granted to Rockwood PUD for 77 cfs. During the update
process the Columbia was not modeled due to resource constraints, however, it is a potential
option for development.

2.4.1 New Issues and Developments

Listed Species Under the Endangered Species Act. Since 1996, additional species of salmon
and steelhead have been listed under the Endangered Species Act. The 1996 RWSP considered
this issue under the environmental impacts criteria, but at that time several species were only
candidates for listing. Since the then, the following species have been listed for the Lower
Columbia River: Chinook salmon, chum salmon, and steelhead. The listing means steps will
have to be taken to protect these species. As mentioned in the discussion for the Bull Run
option, Section 4 rules are in place for steelhead and chinook and the take prohibition is
enforceable, but project specific requirements are subject to site-specific analysis and
negotiation. USFWS withdrew the proposed rule to list the coastal cutthroat trout as a threatened
species as stated in the Federal Register, July 5, 2002.

NOAA Fisheries Biological Opinion. Since the 1996 RWSP, the emphasis on protecting
threatened and endangered species has increased. NOAA Fisheries published their biological
opinion on the operation of the Federal Columbia River Power System (FCRPS) in year 2000.
In that report, NOAA Fisheries presented proposed actions that recommended target flows from
220,000 to 260,000 cfs as measured at McNary Dam during spring (April 20 to June 20) and
200,000 cfs during summer (July 1 to August 1). The flow objectives in any given year would
be determined using a sliding scale based on forecasted runoff. For Fall Chinook and chum
salmon spawning below Bonneville Dam, FCRPS would be operated to use storage to augment
natural flows in an attempt to provide a flow level of 125,000 cfs during early November to
April.
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Any suggested municipal demand from this source would be seemingly insignificant compared
to the available water under these target flows. However, these target flows are in turn set higher
than the historic observed averages during these same times. Hence, the notion of available
water may be misleading if any one of the target flows became enforceable. Moreover, all the
tributaries feeding the Columbia River may be affected as well.

2.4.2 Existing Municipal Water Rights and Applications

None of the Consortium members currently hold water rights to divert water from the Columbia
River, with the exception of a recent water right granted to Rockwood PUD for 77 cfs, which has
a priority date of April 27, 1992. The Port of Portland has water rights of 51.6 cfs with a priority
date of November 18, 1992 lower down towards the mouth of the Willamette.

Water Rights Issues Affecting Source Option Development

There are two main water rights issues regarding the development of the Columbia River: (1)
there are a significant number of other non-municipal water rights on the Columbia River, and
(2) potential impacts of ESA rulings and perceived water quality issues that may effect public
acceptance of this source.

No additional water rights applications are being accepted by OWRD above Bonneville Dam.
However, below Bonneville Dam water use permits can be applied for on the Columbia River
subject to availability of water as determined by OWRD. Since the minimum discharge from
Bonneville Dam are 70,000 cfs or greater, applications for water rights to develop the Columbia
River source option would be a small percentage of the minimum discharge from the dam.
However, there are a significant number of other non-municipal water rights for the Columbia
River related to industrial use which can impact any new water rights issued if ESA rulings
places limits on use as discussed further below.

Recall, additional species of salmon and steelhead have been listed under the ESA, which
include the following species for the Lower Columbia: chinook salmon, chum salmon, and
steelhead. The USFWS withdrew the proposed rule to list the coastal cutthroat trout as a
threatened species. As with the other river sources discussed previously, ESA will likely impact
water rights. The uncertainty is in the magnitude of the effect, which can be on pattern of use or
actual quantities. The potential for enforcement actions may be initiated by the federal
government, as well as ESA-related third-party lawsuits. It is not presently clear whether
enforcement will be applied retroactively to existing water rights. Section 4 rules are now in
place for steelhead and chinook, and take prohibition is enforceable. However, enforcement will
likely come in the form of conditions on an “incidental take permit” issued to individual
providers or facilities. Project-specific requirements are subject to site-specific analysis and
negotiation.

NOAA Fisheries has published their biological opinion on the operation of the Federal Columbia
River Power System (FCRPS) in year 2000. In that report, NMFS presented proposed actions
that recommended flow. The flow objectives in any given year would be determined using a
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sliding scale based on forecasted runoff. For fall chinook and chum salmon spawning below
Bonneville Dam, FCRPS would be operated to use storage to augment natural flows in an
attempt to provide a flow level of 125,000 cfs during early November to April. These flows are
significant, but the diversions needed are on the order of hundreds of cubic feet per second. On
simply a flow quantity basis, this would have insignificant affect on developing the Columbia
River source option. However, there are historical flows that are below the minimum target flow
set by the report. During these times diversions would be affected. Despite the significant flows
released from Bonneville Dam, it is not clear whether final rules will limit the diversion rates or
the type of mitigative steps that will be required of the water rights applicants before a permit is
issued.

2.4.3 Capital and Operating Costs

Capital and operating costs for the Columbia River source option is based on information from
the 1996 RWSP. Cost estimates provided in Table 2-10 assumes a water treatment plant
capacity of 50 mgd based on the capacity to be used in the source scenario strategies described in
Section 3.

2.4.4 Summary Evaluation of Source Option Issues

The major developments discussed above have the most significant effect on environmental
impacts, availability, and ease of implementation. The 1996 RWSP recognized the issues posed
by anadromous fisheries in developing the Columbia River option. Moreover, regardless of the
argument made with regards to flow impact, the more important issue for any new withdrawal
may be that in obtaining permits for construction of intakes and the potential for 'take' as defined
under the 4(d) rule of the ESA. Because of the uncertainty surrounding the ESA and the future
of NMFS target flows, use of the Columbia River as a major source of municipal supply also
involves some uncertainty. A summary of other new issues and developments is listed in Table
2-11.

Table 2-12 includes a summary of the new issues and developments discussed above that affect
the evaluation of the source option issues. Recall from Section 1.4, that numerical ratings for
some of the source option issues have been developed. These ratings are based on the evaluation
from the 1996 RWSP in conjunction with the new issues and developments noted in Table 2-12.
Changes to the ratings are noted in the table where they have been made. In general, the ratings
remained the same due to the limited changes in conditions.
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Table 2-10

Cost Summary for Columbia River Option
Regional Water Providers Consortium

Option Description Capital Cost Operation and Comments
Maintenance

Columbia River - Assume a plant capacity of 50 $123,000,000 $6,069,000 - Capital costs based on 1996
Water Treatment million gallons per day RWSP data and indexed to 2002
Plant Construction - Raw Water PS = $4.18M - Labor = $0.633M dollars using Construction and

- Raw Water Pipe = $1.04M - Chemicals = $0.380M Engineering Index.

- WTP = §68.42M - Equipment = $0.90M

- Finish PS = $11.15M - Power = $1.9M

- Eng./Adm. = $16.98M - Disposal = $0.101M

- Contingencies = $21.16M - Contingencies = $2.15M

Note: Cost is in 2002 dollars
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Table 2-11

New Issues Affecting Columbia River Option
Regional Water Providers Consortium

Major Developments

NOAA Fisheries 2000 Biological Opinion on Operation of Federal Columbia River Power System
Supply Works Constructed or Committed

= None

Related Studies

= Pilot Treatment Study completed for Rockwood PUD

Other Local/Regional Planning Efforts

= Rockwood Water People’s Utility District Water Master Plan recommended continued use of Bull
Run supply; also investigate use of groundwater as back-up; recommends against pursuing
Columbia River unless part of regional effort (December 1998)

There are currently no plans by Clark County or City of Vancouver to develop Columbia River
supply.
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Table 2-12

Summary Evaluation of Source Option Issues - Columbia River
Regional Water Providers Consortium

Water Availability

Rating: N/A
(not quantified in 1996 RWSP)

To be quantified by Confluence
modeling

- Water rights currently only available to Rockwood PUD for 77 cfs.
- NOAA Fisheries published their biological opinion on the operation of

the Federal Columbia River Power System (FCRPS) in year 2000.
FCRPS would be operated to use storage to augment natural flows in an
attempt to provide a flow level of 125,000 cfs during early November
to April. Available water may be affected if any one of the target flows
became enforceable

- Climate change study indicates that average streamflows will increase

in the winter time, while late spring and summer flows will decrease.

- No other significant changes to issues impacting the Columbia River

option’s water availability.

Environmental Impacts

Natural Rating: 2.6 (2.6)
Human Rating: 2.5 (2.5)

- The following species have been listed for the Lower Columbia River

(which includes the Bull Run watershed tributaries): Chinook salmon,
chum salmon, and steelhead

- No other significant changes to issues impacting the Columbia River

option’s environmental impacts.

Raw Water Quality

Rating: 2.1 (2.1)

- LT2ESWTR/Stage 2 D/DBP will have a significant impact on the
treatment requirements for all surface water sources.

- No other significant changes to issues impacting the Columbia River
option’s raw water quality.

Vulnerability to Catastrophic Events

Rating: 3.3 (3.3)

- Low probability for terrorist acts for the Columbia River source.
- No other significant changes to issues impacting the Columbia River
option’s vulnerability to catastrophic events.

Ease of Implementation

Rating: N/A (3.5)

Ease of implementation will
depend on individual
circumstances at the local level

- ESA continues to be a limiting factor for constructing a Columbia
River intake and water treatment plant.

- No significant changes to issues impacting the Columbia River
option’s ease of implementation.

Treatment Requirements

Rating: N/A
(not quantified in 1996 RWSP)

- No other significant changes to issues impacting the Columbia River
option’s treatment requirements.

Capital and Operating Costs

Rating: N/A

Refer to cost table for each
source option

- No other significant changes to issues impacting the Columbia River
option’s capital and operating costs.

Note:

- Ratings range from 1 to 5 per 1996 RWSP, lower scores are preferred.
- Italicized ratings in parentheses are values from the 1996 RWSP.
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2.5 Trask/Tualatin River: Scoggins Reservoir Option

The Trask/Tualatin River system was included in the base case in the 1996 RWSP, but was not
included as one of the potential source options for further expansion and evaluation. The update
to the RWSP will include the Trask/Tualatin River system as a new source option, highlighting
the potential expansion of Scoggins Reservoir and the completion of the Barney Reservoir
Expansion. Waters stored in the Barney and Scoggins Reservoirs are diverted into the Joint
Water Commission's (JWC's) treatment plant via the Springhill Pump Station. Currently, water
from this source is used to serve customers in the Cities of Hillsboro, Forest Grove, Beaverton,
and Cornelius, as well as the Tualatin Valley Water District. Water from this source is also
served into the town of Gaston, the LA Water Cooperative and unincorporated portions of
western Washington County as part of Hillsboro's service territory. Limitations on the current
system center on available summer time raw water and a firm capacity of the treatment plant of
60 mgd. Under future capital improvements plans, the peak day capacity of the system may be
as large as 160-180 mgd, depending on a proposed raising of the dam at Scoggins Reservoir.
Without the dam raise, the ultimate capacity of the system may be as large as 120 mgd.

2.5.1 New Issues and Developments

Study to Raise Hagg Lake (Scoggins Reservoir). Clean Water Services and the U.S. Bureau of
Reclamation are leading a study to assess the feasibility of raising the dam at Scoggins
Reservoir. These agencies are joined by a number of supporting partners including those of the
Cities of Hillsboro, Beaverton, Forest Grove, Tigard, Tualatin, Cornelius, North Plains, and
Banks, as well as the Tualatin Valley Water District. Currently, studies are being conducted into
the potential expansion of Scoggins reservoir to add as much as 50,600 ac-ft, of which 18,600
ac-ft would become available to JWC partners, as well as an additional 17,000 ac-ft to the Cities
of Tigard, Tualatin, Sherwood, North Plains, Cornelius, and Banks.

In a parallel effort, the group is examining the future potential for construction of a raw water
pipeline from Scoggins to the Joint Water Commission's treatment plant and points farther to the
east in order to address raw water conveyance restrictions caused by the natural limitations of the
Tualatin River channel. This would add significant source to the west side purveyors. The
results of the various studies are critical for any further consideration with regards to the future
expansion potential for this source. Construction of the Sain Creek tunnel will also improve the

Facilities Expansions. At the time the 1996 RWSP was published, the design phase of the
Barney Reservoir expansion was being completed. In addition, the JWC was completing
improvements to its intake and treatment plant. Both of those projects have been completed,
leaving that source with a present finished water delivery capacity of 60 mgd. Barney Reservoir
expansion was completed in 1996 and now provides 18,000 ac-ft of gross storage for M&I use.
Furthermore, the JWC treatment plant was expanded to a peak day capacity of 70 mgd in 1998.
The affect of this development has been to expand the availability of treated water to water
purveyors in the western portion of the region. Future expansion of those facilities is dictated by
the potential expansion of raw water storage in Scoggins Reservoir. If the Scoggins dam is
raised, the JWC could produce as much a 160-180 mgd during peak times. On the other hand,
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without Scoggins, the JWC has identified an ultimate 2040 peak day capacity of 120 mgd at the
water treatment plant.

Integrated Water Resources Management Group. The IWRM Group was formed in 1999 as a
framework in which the water resources stakeholders in the Tualatin River Basin could consider
their needs in a watershed wide perspective. The 1999 report prepared by the group outlined
their primary source options to include expanding imports from the City of Portland,
development of the Willamette River, and expansion of Scoggins Reservoir. As a follow-on, the
group is developing a Tualatin Basin water supply study. Of these options, only that of imports
from the City of Portland and expansion of Scoggins Reservoir now serve as potential options.
The Willamette River is being considered to supply agricultural uses and transferring agricultural
use in Scoggins Reservoir to M&lI use.

Listed Species Under the Endangered Species Act. Since 1996, Chinook salmon and steelhead
have been listed for the Upper Willamette system under the Endangered Species Act. This
listing also affects the Trask/Tualatin River source option. In February 1999, NMFS proposed
critical habitat for the recovery of steelhead trout. The proposed critical habitat included
tributaries to the Willamette. As mentioned in the discussion for the Bull Run option, Section 4
rules are in place for steelhead and Chinook and the take prohibition is enforceable, but project
specific requirements are subject to site-specific analysis and negotiation.

2.5.2 Existing Water Rights and Applications

Purveyors holding water use permits in the Trask/Tualatin River system include cities of Forest
Grove, Hillsboro, Beaverton, and Lake Oswego. These water rights allow for access to both
natural flow (i.e. instream) and stored waters. A summary of the existing municipal and instream
rights in the Trask/Tualatin River system is shown in Table 2-13.

On paper, natural flow water rights total approximately 165 cfs that allow for diversion at the
Springhill Pump Station. However, the actual total is 115 cfs because JWC has agreed to give up
50 cfs from permit S-46423 to develop the 75 cfs under permit S-50879. Access to this water,
however, is governed by priority date and many such rights held are junior to the instream flow
requirements set by OWRD for the Tualatin River. As such, access during low flow periods (i.e.
summer time) is limited. The total rights available for withdrawal at the Springhill diversion
during the summer time is typically restricted during a substantial portion of period extending
from about mid-May 15 to mid-September.

The most senior instream right has a priority date of May 25, 1966 on the Tualatin River and
Sain Creek. Table 2-16 summarizes the available water rights relative to this instream right and
the current capacity of the JWC water treatment plant. Water rights associated with the Forest
Grove and Cherry Grove treatment plant are discussed in the section including local sources.

Permits for Barney and Scoggins reservoirs allows water to be released at a total rate of 226.7 cfs
as shown in Table 2-16. There are some issues that need to be resolved with these rates however.
A determination has to be made whether the rate of 38.7 cfs from Permit S-32139 can be
withdrawn from Barney reservoir since the Middle Fork of the North Fork of the Trask River
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feeds into Barney reservoir. In addition, the 75 cfs from permit S-50879 is planned for use with
a pipeline that is yet to be constructed. Thus, excluding these two water rights there is currently
113 cfs available for municipal use from storage rights.

Barney Reservoir is permitted to store a total of 20,000 acre-feet, of which 2,000 acre-feet is
designated for pollution abatement and flow augmentation in the Tualatin River. There is also a
mandatory loss factor applied for evaporation, fish flow, and dead pool loss that reduces the
gross storage by about 21%. Table 2-14 summarizes the storage ownership for Barney
Reservoir. Scoggins Reservoir is designed to store a total of 67,900 ac-ft with a loss factor of
three percent (3%) applied for evaporation losses. Table 2-15 summarizes the storage ownership
for Scoggins Reservoir. Note that the water rights owned by the Bureau of Reclamation shown
in Table 2-13 is shared among the members of the JWC, Tualatin Valley Irrigation District,
Clean Water Services, and the Lake Oswego Corporation via BOR contract.

Water Rights Issues Affecting Source Option Development

There are six main water rights issues regarding the development of the Trask/Tualatin: (1) the
quantity of water rights not put to beneficial use, (2) quantity of water rights junior to instream
rights, (3) quantity of non-municipal use water rights, (4) water rights contingent on storage
option, (5) impacts of potential ESA rulings, and (6) quantity of water rights available from
unutilized irrigation rights. The primary water rights issue with development of the
Trask/Tualatin River system is resolving the future use of irrigation rights and the limitations
posed by instream rights.

Water providers using the Trask/Tualatin system have several water rights that are not fully
utilized. Although unlikely, the unused or unperfected rights can potentially be cancelled by
OWRD if needs are not demonstrated. As discussed above, the Trask/Tualatin system is often
controlled during the low flow period by instream rights. This along with other senior non-
municipal rights places limits on the reliability of the supply in terms of water rights.

There are also a significant quantity of non-municipal use water rights associated with irrigation
and agricultural use that can compete with municipal uses in those cases where the municipal
water rights are junior.

To date however, the rate of withdrawal for irrigation demands is typically a lot less than its
permitted maximum. Thus, there is potential for utilizing the unused irrigation rights for
municipal uses. The control of these releases remains in the hands of the outside entities — for
the Barney Reservoir it’s the State’s Watermaster and for Scoggins Reservoir it’s the Bureau of
Reclamation.

In addition, there is the potential for future discharges to the Tualatin River to be further limited
in order to improve water quality and protect endangered species. Since 1996, Chinook salmon
and steelhead have been listed for the Upper Willamette system under the ESA. This listing also
affects the Trask/Tualatin River source option. Section 4 rules are now in place for steelhead
and chinook, and take prohibition is enforceable; however, enforcement will likely come in the
form of conditions on an “incidental take permit” issued to individual providers or facilities.
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Project-specific requirements are subject to site-specific analysis and negotiation. This would
require a greater balance between flow augmentation and protection against habitat degradation
and necessarily affect any new and potentially existing water rights.

Table 2-13

Summary of Water Rights with Diversion at Springhill Pump Station
Regional Water Providers Consortium

Purveyor Total Water Installed Treatment Remaining Remaining
Rights (cfs) Capacity at Rights Senior  Rights Junior
JWC-WTP (cfs) to Instream to Instream
Rights (cfs) Rights (cfs)
Springhill Diversion
Beaverton 25 19.8 cfs (12.8 mgd) N/A 5.2
Forest Grove 33 5.3 cfs (3.4 mgd) N/A 27.7
Hillsboro 57 41.8 cfs (27 mgd) 0 15.2
Tualatin (TVWD) 0 26.0 cfs (16.8 mgd) -25.8
Total 165 92.8 cfs (60 mgd) 0 22.3
Notes:
The total 92.8 cfs capacity is apportioned to JWC members based on their ownership share in the
JWC WTP.

The instream right referenced is the most senior instream rights in the Trask/Tualatin system
(priority date of May 25, 1966)

Hillsboro relinquished a total of 50 cfs of their junior rights in trade of additional future rights at
Scoggins reservoir.

Table 2-14

Summary of Storage Holdings in Barney Reservoir
Regional Water Providers Consortium

Storage Allocation
Entity Gross Storage (ac-ft) Net Storage' (ac-ft)

Hillsboro 6,200 4,870
Forest Grove 500 393
Beaverton 4,300 3,378
TVWD 7,000 5,498
CWS 2,000 1,571

Totals 20,000 15,710

T loss factor applied for evaporation, fish flow, and dead pool loss that reduces the gross storage by about 21%
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Table 2-15

Summary of Storage Holdings in Scoggins Reservoir
Regional Water Providers Consortium

Storage Allocation
Entity Gross Storage (ac-ft) Net Storage1 (ac-ft)

JWC Members

Hillsboro 5,000 4,850

Beaverton 4,000 3,880

Forest Grove 4,500 4,365

TVWD 0 0
CWS 16,900 16,393
TVID 37,000 35,890
Lake Oswego Corp. 500 485

Totals 67,900 65,863

! Loss factor of two percent (3%) applied for evaporation losses.

2.5.3 Capital and Operating Costs

Capital and operating costs for the Trask-Tualatin River source options are based on information
provided during interview with the Joint Water Commission. Cost estimates provided in Table
2-16 only include those Trask-Tualatin River source options determined to be the preferred
option by JWC members at the time of the RWSP update modeling in May 2004.

2.5.4 Summary Evaluation of Source Option Issues

This source option was not evaluated in the 1996 RWSP. However, because the source option is
related to reservoir expansion, the most critical criteria will be related to environmental impacts
and ease of implementation regarding permitting issues. The IWRM Group is likely to
emphasize Scoggins Reservoir as the primary source for additional supply. Moreover, as with
the other source options, the outcomes of the climate change study prepared for the Bull Run
supply would also likely apply to the Trask/Tualatin system, leading to reduced yields of the
surface water system in the summer time period and potentially extended periods of time
requiring service from raw water storage. A summary of other new issues and developments is
listed in Table 2-17 below. Many of the issues noted have relatively minor effects on the source
option evaluation but are included for reference and completeness.

Table 2-18 includes a summary of the issues and developments discussed above that affect the
evaluation of the source option issues. Recall from Section 1.4, that numerical ratings for some
of the source option issues have been developed. Ratings are developed for these same source
options issues for the Trask/Tualatin source. These ratings are based on comparison of the
ratings from the 1996 RWSP for the other sources in conjunction with the issues and
developments noted in Table 2-18.
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Table 2-16

Cost Summary for Trask-Tualatin River Options

Option

Regional Water Providers Consortium

Description

Capital Cost

Operation and
Maintenance

Comments

Scoggins Dam
Raise and Sain
Creek Tunnel

- Project includes Scoggins dam raise of 40 feet

(“40 Year Capital Improvement Plan”)

- Also included is the project to construct a

tunnel and transmission line from Tualatin
River to Sain Creek.

$150,000,000
($106M is M&I
Share)

$1,500,000

- Capital costs per Hillsboro estimates (Joe

Thompson, 2003); note that Scoggins Dam and
Tunnel is estimated at $150M, but $106M is the
M&I share of the project.

- Annual Dam and Tunnel operations and

maintenance calculated by assuming 1% of
capital costs.

Water Treatment
Plant Upgrade

- WTP expansion of 40 MGD (to total 150

MGD).

$60,000,000

$5,110,000

- Annual WTP operations and maintenance

calculated by assuming a $0.35 per 1000
gallons.

Note: Cost is in 2002 dollars
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Table 2-17

New Issues Affecting Trask/Tualatin River Option
Regional Water Providers Consortium

Major Developments

= Study to raise Hagg Lake (Scoggins Dam) being completed through Clean Water Services and
BOR

= Barney Reservoir project has been completed and is on-line

= Integrated Water Resources Management (IWRM) Water Supply Feasibility Study examines water
supply alternatives to increase supply within the Tualatin Basin, including Hagg Lake expansion
(May 2001 agreement)

Supply Works Constructed or Committed

= JWC plans to construct a new 20 MG finished water reservoir at Fern Hill

=  JWC will complete construction of its North Transmission Line Phase II by end of 2003. Pipeline
will increase transmission capacity to over 140 mgd. Raw water pipeline committed and in base
case.

Related Studies

= Hillsboro, TVWD, Forest Grove, and Tigard have all recently completed updated master plans. In
addition, the JWC has also prepared a coordinated draft 40-year capital improvement plan.

= JWC members are looking toward an aggressive plan to expand infrastructure and supply capacity.
Ultimate capacity will depend on feasibility of Scoggins expansion. JWC plans to expand existing
treatment plant to between 120 to 180 mgd, depending on Scoggins expansion

Other Local/Regional Planning Efforts
=  The City of Tigard has joined the JWC as a new member.
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Table 2-18

Summary Evaluation of Source Option Issues - Trask/Tualatin River

Regional Water Providers Consortium

Water Availability

Rating: N/A

Modeled by CWS in Phase Il
Tualatin Basin Feasibility
Report.

- Trask/Tualatin system is often controlled during the low flow period by

instream rights. This along with other senior non-municipal rights places
limits on the reliability of the supply in terms of water rights.

- Potential for utilizing the unused irrigation rights for municipal uses
- Facilities expansions (Barney Reservoir and JWC plan expansion) has

expanded the availability of treated water to water purveyors in the
western portion of the region. Future expansion of those facilities is
dictated by the potential expansion of raw water storage in Scoggins
Reservoir.

- Climate change study indicates that average streamflows will increase in

the winter, while late spring and summer flows will decrease.

- Modeling done by TBFS shows that expanded reservoir would fill 80% of

the time in all years.

Environmental Impacts

Natural Rating: 4.5
Human Rating: 3.2

- Since 1996, Chinook salmon and steelhead have been listed for the Upper

Willamette system under the Endangered Species Act

- Scoggins Dam raise would affect riparian wetlands adjacent to Hagg Lake
- Scoggins Dam raise could also affect terrestrial wildlife and their habitat

as well as recreational issues.

Raw Water Quality

Rating: 2.0

- LT2ESWTR/Stage 2 D/DBP will have a significant impact on the

treatment requirements for all surface water sources

- There is the potential for future discharges to the Tualatin River to be

further limited in order to improve water quality and protect endangered
species

Vulnerability to Catastrophic Events

Rating: 3.5

- Low probability for terrorist acts for Trask/Tualatin source. The source is

isolated which limits ability to secure the source. However, its relative
remoteness also limits accessibility.

- Trask-Tualatin has some vulnerability to upstream spills.
- Low to moderate potential for fires and susceptibility to increased

sediment and nutrient loads.

Ease of Implementation

Rating: N/A

Ease of implementation will
depend on individual
circumstances at the local level

- ESA is a limiting factor for constructing the Scoggins Dam Raise as well

as other associated projects such as the Sain Creek Tunnel and water
treatment plant expansion

- Community impacts and public acceptance can be an issue

Treatment Requirements

Rating: N/A
(not quantified)

- Existing water treatment plants are effective in properly treating the

source water.

- No significant changes to issues impacting the Trask/Tualatin option’s

treatment requirements.

Capital and Operating Costs

Rating: N/A

Refer to cost table for each
source option

- No other significant changes to issues impacting the Trask/Tualatin

option’s capital and operating costs.
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2.6 Aquifer Storage and Recovery Option

In 1996, no ASR projects were being undertaken in the Portland regional area. Some planning
had been initiated by the Cities of Beaverton, Tigard, Tualatin Valley Water District (TVWD),
and Mt. Scott Water District. Conceptually, ASR was being considered as a means to assist in
meeting peak season demand, provide emergency backup system benefits, and improve water
quality by lowering temperatures in the distribution system during the summer. The two
“regionally significant” sites evaluated in the RWSP were to be located in the Powell Valley
areas southeast of Gresham and the Cooper-Bull Mountain area southwest of the City of
Beaverton. The option was projected to supply an additional 40 mgd seasonal yield (20 mgd at
each site). Smaller ASR sites in other locations were not considered.

The 1996 RWSP rated the raw water quality for ASR as significantly below that of the other
supply options. However, water quality for this option is highly dependent on the actual site
conditions for a given AR project. The 1996 RWSP concluded that the major advantages of
ASR are its low cost and ability to augment summer supplies utilizing winter flows. Although
limited site-specific information was available at the time, general knowledge indicated that
advantages included relatively minor environmental impacts, good water quality, and possible
locations near areas where anticipated needs would occur.

This source option consists of injecting treated water into suitable aquifers for underground
storage. The water would be injected through wells during low water system demand periods
and then recovered from the aquifer through the wells to meet peak summer period demands.
Several ASR studies and pilot projects are now underway or have been completed. The ASR
source option for this current update is modified to include sites investigated recently
investigated by the City of Tigard, Tualatin, Sherwood, TVWD, Beaverton, Portland, Sunrise
Water Authority, and Clackamas River Water.

2.6.1 New Issues and Developments

ASR Studies and On-going Pilot Projects. Several ASR studies and pilot projects are now
underway or have been completed. Sites investigated include those by the City of Tigard,
Tualatin, Sherwood, TVWD, Beaverton, Portland, Sunrise Water Authority, and Clackamas
River Water. (See Table 2-19)

The City of Beaverton has completed initial pilot testing and is now in the process of testing a
full-scale pilot project with a 5 mgd capacity. The City of Tigard has also completed initial
screening of sites and is in the process of preliminary pilot testing with the intent of ultimately
developing a 6 mgd facility. Similarly, Clackamas River Water has just begun pilot testing and
contemplates a future 5 to 6 mgd facility. TVWD also recently began pilot testing on an existing
well but reportedly found the well site to be unsuitable for ASR; however, the test indicated a
storage capacity of 11 MG at the site. The Cities of Tualatin and Sherwood and the Sunrise
Water Authority are all in the initial stages of site development and screening.
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Table 2-19

Summary of On-going or Planned ASR Projects
Regional Water Providers Consortium

ASR Site Feasibility Study Number of Pilot storage and  Future potential storage
completed (Y/N)/ ASR Wells as  recovery capacity and recovery capacity
date of 2004 (goal)
Tigard Yes /2001 2 250 MG /2.5 mgd 500 MG / 6 mgd
Tualatin Yes /2002 1 1 mgd TBD
Sherwood Yes/2001 0 TBD TBD
TVWD Yes /1997 1 TBD TBD
Portland Yes / 2000 4 1000 MG/ 12 med 2000 MG /> 20 med
(TBD)
Beaverton Yes /1997 3 500 MG / 4 mgd 500 MG/5.5 mgd (5 wells)
Sunrise Yes /1998 0 TBD TBD
Clackamas Yes /2000 1 100 MG/ 1 mgd 5-6 mgd

The City of Portland began ASR pilot testing at CSSW in May 2002. The Bureau of Water
Works holds an ASR Limited License issued by Oregon Water Resources Department that
became effective September 2001 and is good through September 2006, and allows testing in
two aquifers in the Columbia South Shore Wellfield (CSSW). The license allows testing of up to
seven wells in two aquifers. Table 2-20 summarizes the ASR plans for the City of Portland.
Total potential storage volume of a full-scale permanent system will be determined following
pilot testing.

Table 2-20

Columbia South Shore Wellfield ASR Summary
Regional Water Providers Consortium

Total Total Potential Storage Number of Pilot Pilot test
Potential ASR Volume (Estimated) Test Wells schedule
Aquifer wells (MG)
Sand and Gravel 12to 14 4,000 to 5,000 4-5 2002-2005
Aquifer (SGA)
Troutdale Sandstone 5to7 800 to 1,200 2 2004-2006
Aquifer (TSA)

The various regional ASR projects are for the most part in relatively early pilot phases, so it will
be some time before the regional ASR potential capacity and effectiveness are known. If all the
regional ASR pilot projects become permanent, it is possible that regional ASR recovery storage
volume and recovery capacity will exceed 4 billion gallons and 40 mgd, respectively. However,
the decisions to implement these projects may not be made at the same time, so the development
of ASR is likely to occur incrementally over the next five to ten years. Recent (1997 OAR 690-
350) regulations are in place to guide the process of pilot testing ASR and also for expanding
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ASR pilot systems into a permanent operation. As with other types of water infrastructure, land
use compatibility can be an issue, for example when it is necessary to place ASR facilities such
as wells or pipelines outside the urban growth boundary. New regulations regarding ASR have
been developed since the 1996 RWSP. In particular, development of ASR infrastructure in rural
areas may encounter issues with recent legislation. Due to issues associated with providing
infrastructure developments that take place on Exclusive Farm Use (EFU) zoned lands the
legislature enacted ORS 215.213(1)(d) and 215.283(1)(d), which requires that a special
alternatives analysis be done of facilities that pass through or are located on EFU zoned lands.
Cost alone cannot be the reason why facilities may be located on EFU lands. The likelihood of
being able to develop large ASR facilities as selected by the RWSP has been determined to be
less than ASR developed in smaller amounts throughout the region.

2.6.2 Existing Water Rights and Applications

Limited licenses were approved by OWRD to conduct ASR pilot testing at sites operated by City
of Tigard, Tualatin, Sherwood, Beaverton, Sunrise Water Authority, and Clackamas River
Water, TVWD, and the City of Portland. No permanent ASR permits have been issued by
OWRD to regional providers.

Issues Affecting Source Option Development

Issues discussed for each of the other source option apply to the ASR option where water rights
to winter flows need to be obtained. Other issues specific to ASR include:

B A limited license to store and use water injected into an aquifer for aquifer storage and
recovery purposes must be obtained from OWRD.

B After completion of a test program under the limited license, the applicant may apply for a
permanent ASR permit. Where existing water rights for the injection source water have
been issued, OWRD is required to conduct a public review process for the ASR permit.

B DEQ requires that the receiving aquifer not be degraded. Accordingly, annual reporting
and monitoring may be required.

ESA could potentially affect water rights approvals for ASR projects. Even though most critical
flows for fish are in the summer months, winter season flows can be important to maintaining
suitable habitat (e.g. flushing sediment) and could conceivably be regulated under ESA
authorities. Given the relative abundance of winter flows, pattern of use might be a more
important factor than total quantity diverted.

2.6.3 Capital and Operating Costs

Capital and operating costs for the Aquifer Storage and Recovery source options are based on
general assumptions for constructing and operating ASR systems. Cost estimates provided in
Table 2-21 only include those ASR source options to be used in the source scenario strategies
described in Section 3. Other ASR systems are considered as “base case” (i.e. pending projects)
and are not included in this report.
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2.6.4 Summary Evaluation of Source Option Issues

The results of the studies and pilot projects have the most significant effect on water availability
and ease of implementation. Further pilot testing results are needed to verify the potential
storage volumes, recovered water quality, and recovery capacity provided by this alternative.
Such results should become available during the next five years as the existing projects progress
through several years of pilot testing and subsequent refinements. A summary of other new
issues and developments is listed in Table 2-22.

Table 2-23 includes a summary of the new issues and developments discussed above that affect
the evaluation of the source option issues. Recall from Section 1.4, that numerical ratings for
some of the source option issues have been developed. These ratings are based on the evaluation
from the 1996 RWSP in conjunction with the new issues and developments noted in Table 2-23.
Changes to the ratings are noted in the table where they have been made. In general, the ratings
remained the same or changed only by a fraction, although the ASR projects are smaller in scale
than the projects defined in the 1996 RWSP.
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Table 2-21

Cost Summary for Aquifer Storage and Recovery Options

Regional Water Providers Consortium

Option Description Capital Cost Operation and Comments
Maintenance

Clackamas River - Develop 2 million gallon per day (MGD) at $2,000,000 $54,300 - Capital costs derived by assuming $1 per

Water ASR existing well (per CRW) gallon; 1% of capital costs contingency added
for O&M in addition to power costs

- Power demand costs were estimated for all

ASR and ground water projects based on the
following assumptions: lift at 300 feet, 70%
efficiency, $0.07/kW, pumps operating 50% of
the time

Sherwood ASR - Develop 3 MGD facility $3,000,000 $81,300 - Same assumptions

Tualatin ASR - Develop 5 MGD facility $5,000,000 $135,900 - Same assumptions

Note: Cost is in 2002 dollars
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Table 2-22

New Issues Affecting Regional Aquifer Storage and Recovery Option
Regional Water Providers Consortium

Major Developments

= Individual purveyors are pursuing ASR more on a local / sub regional scale as opposed to the two 20
mgd regional east and west side options considered in the 1996 plan. Future availability of the local
ASR for peak season will influence how the major regional sources are managed during peak season.

Supply Works Constructed or Committed

= City of Beaverton now in the process of full-scale pilot testing for a 5-6 mgd facility.

= Tigard initial feasibility study in June 2001 and is now in the process of initial pilot testing. Plans are
to construct a 5-6 mgd facility.

= CRW and TVWD are also conducting pilot testing. Favorable results have been gathered by CRW
that would warrant further development, while TVWD found its retrofitted older well was not at a
good location for large volume storage.

=  City of Portland conducted a pilot test in the CSSWF in 2002 and 2003 subsequent years. The pilot-
scale facility construction is complete.

Related Studies

=  Tualatin, Sherwood, and Sunrise have also initiated preliminary site investigations. Tualatin
completed a feasibility study in 2002 and is drilled an exploratory test/pilot well in 2002.

=  Powell Valley area studies have not been initiated

Other Local/Regional Planning Efforts

= NA
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Table 2-23

Summary Evaluation of Source Option Issues - ASR Options
Regional Water Providers Consortium

Water Availability

Rating: N/A
(not quantified in 1996 RWSP)

- Water rights are not a limitation since most entities have access to

already permitted water rights in the winter in excess of hat needed to
meet actual winter demand. The City of Portland has exclusive and
prior rights to the waters of the Bull Run watershed, with the exception
of potential ESA requirements. PWB is conducting a variety of studies
in the Bull Run watershed to respond to these ESA requirements (see
environmental impacts).

- OWRD has defined Groundwater limited areas that may impact the

areas where ASR can be developed.

- No other significant changes to issues impacting the ASR options’

water availability.

Environmental Impacts

Natural Rating: 4.9 (4.9)
Human Rating: 3.6 (3.6)

- The following species have been listed for the Lower Columbia River

(which includes the Bull Run watershed tributaries): Chinook salmon,
chum salmon, and steelhead.

- Smaller ASR projects are likely to have less environmental impacts

- OWRD has defined Groundwater limited areas that may impact the
areas where ASR can be developed.

- No other significant changes to issues impacting the ASR options’

environmental impacts.

Raw Water Quality

Rating: 1.2 (1.2)

- No other significant changes to issues impacting the ASR options’ raw
water quality.

Vulnerability to Catastrophic Events

Rating: 3.5 (3.5)

- Concern for terrorist acts is a low for the ASR source.
- No other significant changes to issues impacting the ASR options’
vulnerability to catastrophic events.

Ease of Implementation

Rating: N/A (4.5)

Ease of implementation will
depend on individual
circumstances at the local level

- Infrastructure developments that take place on Exclusive Farm Use
(EFU) zoned lands the legislature enacted ORS 215.213 (1)(d) and
215.283 (1) (d), which requires that a special alternatives analysis be
done of facilities that pass through or are located on EFU zoned lands.

- Groundwater system at the site of the Bull Run wells is highly
pressurized and makes the feasibility of a gravity-fed ASR recharge
system questionable.

- Groundwater development project is currently scheduled to be
complete with wells operational by 2006-2007.

- Smaller projects are easier to implement.

Treatment Requirements

Rating: N/A
(not quantified in 1996 RWSP)

- No other significant changes to issues impacting the ASR options’
treatment requirements.

Capital and Operating Costs

Rating: N/A

Refer to cost table for each
source option

- No other significant changes to issues impacting the ASR options’
capital and operating costs.

aA(ees
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2.7 Columbia South Shore Wellfield Option

This source was not evaluated as an additional expansion option in the 1996 RWSP. It
was accounted for in the base case of existing supplies. In this update, the CSSW will be
considered a summer-time augmentation source and emergency backup. The CSSW is
located near the Columbia River between the Portland Airport and Blue Lake Park.
When the wellfield was constructed, 22 wells were installed totaling about 90 mgd in
capacity. However, due to contamination problems discovered in 1986, the useable
delivery capacity was assumed to be approximately 35 mgd in the 1996 RWSP
discussion and projected to 72 mgd based on expected remediation to occur within 10
years. At that time, CSSW had been used five times since its construction to augment
summer water supply from the Bull Run watershed reservoirs.

2.7.1 New Issues and Developments

Status of CSSW. In recent years, PWB began to periodically augment summer supply
(up to 25%) with CSSW water, and may possibly use the CSSW facility to store Bull Run
water (see ASR discussion under Section 2.6). The wells have been used to augment
summer supplies in 1996, 2000, 2001, 2003 and again in 2004.

PWB improvements in recent years are addressing the overall reliable capacity and water
quality of the well system, primarily by developing new (deep) wells and retiring older
(shallow) wells with water quality problems. The plan involves minimizing reliance on
vulnerable shallow aquifers and developing new wells in deeper, well-protected aquifers
that are also considered suitable for ASR. The objective is to develop reliable long-term
capacity of 95 mgd for up to 120 days using well supplies from CSSW and possibly, Bull
Run.

Since 1996, three new CSSW wells have been drilled and a project is underway to
connect two existing wells to the groundwater system (Wells 28 and 34). Table 2-24
summarizes the groundwater development projects at CSSW. As Table 2-24 indicates,
these projects add a peak yield of about 21 mgd to the CSSW for relatively short-term
emergency operation of up to 30 days. The increase in long-term yield is estimated to be
on the order of 15 mgd.

Two Parkrose wells were connected to the CSSW system in the summer of 1999 and will
be used until a replacement SGA well is drilled at the same location to retire these 40
year-old shallow wells. The current short-term capacity (30 days) is at least 90 mgd and
current long-term capacity is 70 to 75 mgd.

Since 1996, one well (32, CRSA, ~4.5 mgd) has been removed from service joining well
17 (Blue Lake Aquifer) in this category of wells drilled, constructed and operated and
then retired due to significantly elevated concentrations of either iron or manganese, or
both.
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Remediation efforts overseen by Oregon DEQ have enabled the Bureau to have
unrestricted access to its wells, though contamination risk decisions are incorporated into
yearly summer pumping plans.

Table 2-24

Groundwater Development at Columbia South Shore Wellfield
Regional Water Providers Consortium

Wells & Aquifer Dates Drilled Yield (Gpm) Yield (Mgd) Remarks
35: 3000 43 Currently available
35, 36,37 (SGA) 2000-2001 36: 3000 43 for supply
37:3600 52
28 (TSA) and 34 1985 28: 2000 2.9 Scheduled for
(SGA) (site improvements completion fiscal
and pipelines in 34: 3000 4.3 2002-2003, possibly
design) 2003-2004

CSSW Expansion Alternatives. Given PWB’s objective of establishing a reliable long-
term groundwater yield of 95 mgd, additional groundwater supply is needed to take the
current reliable capacity from 85 to 95 mgd. The current approach is to pursue a new
source to meet this objective (Bull Run wells). Should the Bull Run pilot well study
determine that a minimum 10 mgd in reliable yield is possible in the near term, then 10
mgd of additional CSSW well development would be necessary. The alternative to Bull
Run wells is the development of new supplies in the western part of the CSSW on
property owned by the Port of Portland. Here, PWB has potential easement rights for up
to five wells and approximately 15 mgd from two aquifers. This west well field
development can be considered should Bull Run groundwater not be developed or if a
future expansion in groundwater from CSSW is pursued. It should be noted that
additional expansion beyond the west well field is also feasible in terms of water
availability and water rights, for example the development of a collector well system in
the Blue Lake Aquifer. The expansion alternatives are summarized in Table 2-25.
Expansion beyond ~100 mgd in the CSSW would require expansion of the existing
groundwater pump station, or a change in the groundwater conveyance system, for
example, connection of the well system to a local distribution main.
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Table 2-25

Summary of CSSW Alternatives
Regional Water Providers Consortium

Alternative Capacity Capital Cost
West well field 5 wells 15 mgd' $6M
Blue Lake Collector Well System 30 mgd” $18M
NOTE:
1 — Not planned unless Bull Run wells are not developed or reliable capacity > 95 mgd overall is
needed.

2 — Future expansion option, or a possible option in place of either Bull Run wells and west well field
(capacity and cost figures from 1999 study would need review).

2.7.2 Existing Water Rights and Applications

All of the water rights associated with the CSSW are owned by the City of Portland. Five
groundwater permits dictate the terms of groundwater appropriation in the CSSW and
none have been certificated. The permits total 338.6 mgd.

Water Rights Issues Affecting Source Option Development

The City of Portland intends to maintain the CSSW as a backup water supply source with
plans to increase the firm production capacity to approximately 100 mgd or annual
average of system demands. Based on a desire to achieve annual average capacity,
options are being considered to increase wellfield production by 20 to 30 mgd. Options
include increasing well capacity of existing wells, constructing new wells, and
developing ASR in the CSSW. Although existing permitted water rights are sufficient to
meet the future anticipated demand, the requirement to submit municipal permit
extensions could be an issue. Portland submitted their extension in July 2004.

2.7.3 Capital and Operating Costs

Capital and operating costs for the Columbia South Shore Wellfield is shown in Table 2-
25 based on information from PWB. The CSSW is considered a base case option, and
some additional groundwater capacity was included for both the CSSWF and the Bull
Run groundwater in the confluence modeling.

2.7.4 Summary Evaluation of Source Option Issues

This source option was not evaluated in the 1996 RWSP, and although the CSSW is
included as a source option, PWB does not intend to use it as a primary source, but to
maintain it as an emergency supply and as a peak season supply so long as the region
must depend on it. The most significant evaluation criteria for this alternative include
water availability, raw water quality, treatment requirements, and ease of implementation
in terms of feasibility. The noticeable difference in aesthetic water quality relative to Bull
Run water is also a concern for some customers, for example wafer manufacturers are
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very sensitive to changes in silica content even though neither of Portland’s sources are
high in silica. A summary of other new issues and developments is listed in Table 2-26.
No summary evaluation table is provided for the CSSW source options since it is an
existing facility and will be considered a base case source used to meet emergency and
peak summer demands.

Table 2-26

New Issues Affecting Columbia South Shore Wellfield Option
Regional Water Providers Consortium

Major Developments

= Current approach is to maintain the CSSW for summertime use when it is needed. ASR may
integrate into the peak season strategy over the long-term.

= PWB plan is to maintain reliable capacity of wells 90 to 100 mgd for emergency backup. Future
expansion beyond 90 to 100 mgd is possible.

Supply Works Constructed or Committed

=  Five wells and 20 mgd: Three new wells have been installed in the CSSW by the City of Portland
and two others previously drilled will be brought on line by late 2003. Parkrose wells will be
retired and replaced by a new SGA well.

Related Studies

=  Modeling study of groundwater development and yield and feasibility of ASR

=  Bull Run wells — a pilot well project is underway with the objective to develop 10 mgd of well
supply near Bull Run headworks (see Section 3.0)

Other Local/Regional Planning Efforts

= Use of the well field is accepted and receives scrutiny; overall the region has historically been
more comfortable relying on surface water supplies as the primary sources.

= Wellhead protection plan has been updated to include areas outside City of Portland (eg. Gresham
and Fairview)

2.8 Willamette River Diversion Option

In 1996, the Willamette River was not being used as a municipal water source for the
Portland metropolitan region. Flows in the Willamette River continue to be controlled by
13 upstream reservoir projects operated by the U.S. Army Corps of Engineers. The
reservoirs were constructed primarily for flood control, while storage releases from these
reservoirs provided more than half the flows from August to October. In addition, the
Bureau of Reclamation holds water rights to divert the total usable storage of 1.6 billion
ac-ft for irrigation; however, only a very small percentage of this amount had actually
been contracted for irrigation use. Hence, at the time of the 1996 RWSP, the State of
Oregon and other stakeholders initiated a study to reauthorize how the stored water
should be allocated and how the reservoirs should be operated in the future. At that time,
substantial quantities of water had been identified for possible M&I use. It was
anticipated that the Willamette River option could provide as much as 154 mgd of
additional supply using permits held by regional providers, and potentially more if
additional applications were pursued.

The evaluation in the 1996 RWSP concluded that although Willamette River raw water
quality was good, it was not as good as the Bull Run or Clackamas River. In addition,
protection of the watershed would be difficult because of the size of the basin along with
the high number of potential contamination sources. Beyond these issues, significant
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instream water rights and flow targets had also been established for the Willamette River
that may limit future access. While the Willamette River option, as it was assessed in the
1996 RWSP, was relatively expensive in terms of meeting regional needs, recent
experience shows it may be among the less costly options to address specific local needs.
Benefits of the Willamette option include providing a new source that would reduce the
vulnerability of the region to catastrophic events, as well as having less transmission
costs.

For the purposes of forecasting future allocation of regional water supply the RWSP
update identifies the Willamette River as the City of Wilsonville’s primary source, with
local wells as Wilsonville’s secondary source. While the Willamette is available to meet
the needs of other jurisdictions as well, the RWSP update assumes demand outside of
Wilsonville will be met from sources other than the Willamette River. The RWSP update
acknowledges that individual jurisdictions retain the ability to meet supplement local
water supply with water from the Willamette if they choose to do so in accordance with
local decision-making processes.

2.8.1 New Issues and Developments

Wilsonville Water Treatment Plant. At the time the 1996 RWSP was written, the City of
Wilsonville faced an imminent need for additional supply. After years of studies and
extensive public involvement, Wilsonville selected the Willamette River over the other
supply options. TVWD shares ownership of the plant (including much of the land,
excess capacity of the yard piping and finished water pipeline) and 5 mgd of the water
treatment plant capacity. The Wilsonville Water Treatment Plant was completed April
29, 2002 and has a current capacity of 15 mgd (with an intake capacity of 70 to 120
mgd). The City of Wilsonville Water Master Plan calls for future expansion whose
timeframe is dependent on demand changes over the next five or more years.

Position of Water Purveyors on Use of Willamette River for Municipal Use. Water
purveyors acknowledge the requirement in several jurisdictions to conduct a vote of the
public before making a decision to tap the Willamette for use as a municipal water
supply. Some cities (e.g. Tualatin, Tigard, and Sherwood) have stated that they maintain
the individual right for such a public vote on whether to use the Willamette River as a
source of municipal supply because this source could avoid large transmission costs of
obtaining water from another more distant source. TVWD has also not taken a final
position on use of the Willamette River, but has enacted an ordinance to say that a vote
would be held before TVWD would use the Willamette River as a water source. Until
such votes are taken, the forecasts regarding water allocation in the RWSP update assume
these jurisdictions will continue to obtain their water from sources other than the
Willamette. In the meantime, Wilsonville will continue the ongoing monitoring program
documenting raw water quality at the intake to the Willamette water treatment plant.
Recent (2003/2004) studies conducted by TVWD on raw and treated water or well as
sediments around the intake indicate that the quality of the Willamette is very high.

ﬂrm Section 2 Water Supply Source Options 2-47
Regional Water Providers Consortium - RWSP Source Options Update



Listed Species Under the Endangered Species Act. Since 1996, Chinook salmon and
steelhead have been listed for the Upper Willamette system under the Endangered
Species Act. This listing directly impacts this source option. In February 1999, NMFS
proposed critical habitat for the recovery of steelhead trout. The proposed critical habitat
included the Willamette and its tributaries. As mentioned in the discussion for the Bull
Run option, Section 4 rules are in place for steelhead and Chinook and the take
prohibition is enforceable, but project specific requirements are subject to site-specific
analysis and negotiation. For the Willamette Water Treatment Plant, the City of
Wilsonville together with TVWD applied for and received NMFS approval for, and has
constructed an intake structure with a capacity of 70 to 120 mgd.

2.8.2 Existing Water Rights and Applications

Purveyors holding water use permits for the Willamette River include City of
Wilsonville, Tualatin Valley Water District, City of Lake Oswego, and Port of Portland.
The total municipal rights associated with the Willamette River totals approximately 260
cfs. At present, only the City of Wilsonville’s WTP is utilizing 10 mgd (15.5 cfs) of their
30 cfs municipal water right. Wilsonville utilized a portion of its water rights to the
Willamette for the WTP and was granted an extension by OWRD for the remainder of its
unused municipal water rights. A total of 473.8 cfs of municipal water rights applications
for Willamette River water is pending. The largest application is by Tualatin Valley
Water District with a 387 cfs application. In addition, the City of Portland has filed a
surface water claim for 28 cfs of Willamette River water with a priority date of 1883.

The OWRD’s Willamette Basin Program has established instream flow requirements.
The relevant requirements are those downstream of the existing intake site at Wilsonville.
The minimum natural flow required at Wilsonville is 1,500 cfs year round with a priority
date of June 22, 1964. The minimum flow from storage releases at this point is up to
4,700 cfs. The minimum natural flows at Oregon City to the mouth have the same flow
requirements (1,500 cfs natural flow and 4,700 cfs storage release flow) with a priority
date of June 22, 1971. These instream flow requirements, which would be senior to the
existing municipal rights, have not actually been permitted as instream rights, however.
It is not known whether the minimum flow levels will remain the same when they are
converted to water rights status.

Water Rights Issues Affecting Source Option Development

There are five main water rights issues regarding the development of the Willamette
River: (1) extensions needed for water rights not yet put to beneficial use, (2)
adjudication of claims, (3) quantity of non-municipal use water rights, (4) potential to
purchase storage in Corps of Engineers reservoirs, and (5) impacts of potential ESA
rulings.

Water providers along the Willamette River have several water rights that are not being
utilized. Although unlikely, the unused or unperfected rights can potentially be cancelled
by OWRD if needs are not demonstrated. There is also a significant quantity of non-
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municipal use water rights associated with irrigation and industrial use that can compete
with municipal uses in those cases where the municipal water rights are junior.

As discussed in the 1994 water rights review memo, several major pre-1909 filings were
made jointly and severally by industrial users, particularly for hydropower at Oregon
City, resulting in total claims exceeding the total flow of the Willamette River during
significant portions of the year. Any permitting of additional water rights application on
the Willamette River requires a potentially complex review by OWRD and the public.
To date, the claims have not been adjudicated, and it seems unlikely that the process will
be resolved in the near future. In any case, the claims by PGE and others at Willamette
Falls create uncertainty as to whether they will be enforced against junior upstream users,
since this is a non-consumptive use that predates the development of storage on the
Willamette.

The Corps of Engineers operate several reservoir projects on the Willamette River for
irrigation and flood control. An application to convert irrigation storage for municipal
use can be submitted by the Corps of Engineers. The stored water can then be
appropriated under individual applications of municipal users. However, the OWRD
review process can be complex and there is uncertainty in completing this process, as
well. Furthermore, as discussed in the 1994 water rights review, OWRD is considering
modification of its regulation of released uncontracted stored water. It is currently
managed as natural flow. The proposed changes would allow OWRD to protect the
uncontracted releases to support instream uses. This could pose issues in utilizing storage
releases to satisfy existing rights.

Since 1996 additional species of salmon and steelhead have been listed under the
Endangered Species Act. The following species have been listed for the Upper
Willamette River: chinook salmon and steelhead. In February 1999, NMFS proposed
critical habitat for the recovery of steelhead trout, which included the Willamette River
and tributaries to the Willamette. Section 4 rules are now in place for steelhead and
chinook that prohibit the take of these species. However, enforcement will likely come in
the form of conditions on an “incidental take permit” issued to individual providers or
facilities.  Project-specific requirements are subject to site-specific analysis and
negotiation.

2.8.3 Capital and Operating Costs

Capital and operating costs for the Willamette River are not included in this report
because it is not part of the source options being evaluated in the source option strategies
described in Section 3.

2.8.4 Summary Evaluation of Source Option Issues

For purposes of forecasting future allocation of regional water supply, the RWSP update
identifies the Willamette River as Wilsonville’s primary source, with local wells as
Wilsonville’s secondary source. While the Willamette is available to meet the needs of
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other jurisdictions as well, the RWSP update assumes demand outside of Wilsonville will
be met from sources other than the Willamette. The RWSP update acknowledges that
individual jurisdictions retain the ability to meet/offset/supplement local water supply
with water from the Willamette if they choose to do so in accordance with local decision-
making processes. In this event, regional and sub-regional forecasts would be adjusted
accordingly to account for such a shift in water allocation. A summary of other new
issues and developments is listed in Table 2-27.

Table 2-28 includes a summary of the new issues and developments discussed above that
affect the evaluation of the source option issues. Recall from Section 1.4, that numerical
ratings for some of the source option issues have been developed. These ratings are
based on the evaluation from the 1996 RWSP in conjunction with the new issues and
developments noted in Table 2-28. Changes to the ratings are noted in the table where
they have been made. In general, the ratings remained the same or changed only by a
fraction.

Table 2-27

New Issues Affecting Willamette River Option
Regional Water Providers Consortium

Major Developments

= Available to meet/offset/supplement local water supply if desired by individual jurisdictions.
=  Construction of 15 mgd treatment plant by City of Wilsonville and TVWD (intake capacity of 70-120

mgd)
Supply Works Constructed or Committed
= N/A

Related Studies

= Tualatin Basin study is considering the Willamette River as a source of agricultural water to transfer
agricultural use water rights in Scoggins reservoir to M&I use

=  Non-potable delivery is being examined for commercial/industrial use in Tualatin/Sherwood area

=  Studies done by City of Wilsonville and other entities (Sherwood, Tualatin, Tigard, TVWD, Canby,
CRW) on potential use of Willamette River for supply purposes including treatment locations and
costs.

=  TVWD has completed water quality studies in 2003/2004 of raw and treated water and sediments
around the intake.

= OSU completed a 2-year study of fish deformities in the Newburg pool indicating that parasites are
responsible for the observed deformities and do not pose significant threat to human health.

=  TVWD conducted a study in 2004 to cost out the building of a large pipeline from Wilsonville water
treatment plant to the TVWD service area.

=  Continued monitoring of sediments, “raw water,” and finished water at Wilsonville’s water treatment
plant. These analyses were conducted by contract laboratories and by faculty at Oregon State
University.

Other Local/Regional Planning Efforts

= Formation of Willamette Water Supply Agency to share water rights and facilitate development of the
Willamette River

= Local vote conducted on the use of the Willamette River by Wilsonville. Local votes required by
Sherwood, Tigard, Tualatin, and TVWD prior to their use of the Willamette.

=  Development of GIS and other data sources as a part of the Willamette Livability Forum and
Willamette Restoration Initiative, including information about potential demands on this source basin
wide

=  USCOE study on USCOE projects on the Willamette River including a Stella model; potentially deals
with ESA issues and reauthorization of projects for use other than agricultural; has not been active in
recent years
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Table 2-27

New Issues Affecting Willamette River Option

Regional Water Providers Consortium
=  USCOE operates 12 dams and impoundment projects on Willamette River, and reallocation of stored
water is being considered by USCOE

Table 2-28

Summary Evaluation of Source Option Issues - Willamette River
Regional Water Providers Consortium

Water Availability

Rating: N/A - Substantial quantities of water have been identified for possible M&I use in
(not quantified in the 1996 RWSP. It was anticipated that the Willamette River option could
1996 RWSP) provide as much as 154 mgd of additional supply using permits held by

regional providers

- Significant instream water rights and flow targets had also been established for
the Willamette River that may limit future access

- Climate change study indicates that average streamflows will increase in the
winter time, while late spring and summer flows will decrease.

- No other significant changes to issues impacting the Willamette River option’s
water availability.

Environmental Impacts

Natural Rating: 1.0 - Chinook salmon and steelhead have been listed for the Upper Willamette

(1.0) system under the Endangered Species Act.

Human Rating: 2.5 - No other significant changes to issues impacting the Willamette River option’s
2.5 environmental impacts.

Raw Water Quality

Rating: 2.0 (2.2) - LT2ESWTR/Stage 2 D/DBP will have a significant impact on the treatment

requirements for all surface water sources.

- Recent studies (TVWD and OSU) and experience at Wilsonville water
treatment plant indicate that raw water quality is high.

Vulnerability to Catastrophic Events

Rating: 2.5 (2.5) - Low probability for terrorist acts for the Willamette River source.

- No other significant changes to issues impacting the Willamette River
option’s vulnerability to catastrophic events.

Ease of Implementation

Rating: N/A (2.5) - ESA may be a limiting factor if expansion beyond 120 mgd is pursued.

- Additional monitoring information and present use of Willamette source
likely improves ease of implementation for the future.

- Wilsonville Water Treatment Plant was completed April 29, 2002 and has a
current capacity of 15 mgd (with an intake capacity of 70 to 120 mgd)

- Some cities (e.g. Tualatin, Tigard, and Sherwood) have stated that they

Ease of maintain the individual right for such a public vote on whether to use the

implementation will Willamette River as a source of municipal supply

depend on individual | . Tywo recent studies of water quality and fish deformities may improve the

circumstances at the implementation of reusing this source.

local level - Extensive database regarding water quality and treatment plant performance.

Treatment Requirements

Rating: N/A - No other significant changes to issues impacting the Willamette River

(not quantified in option’s treatment requirements.

1996 RWSP)
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Table 2-28

Summary Evaluation of Source Option Issues - Willamette River
Regional Water Providers Consortium
Capital and Operating Costs

Rating: N/A - No other significant changes to issues impacting the Willamette River
option’s capital and operating costs.

Updated costs not - TVWD study of a pipeline completed in 2004 set preliminary costs at $160

calculated for million.

Willamette for this
update since it is not
included as one of
the source options
strategies

Note:

- Ratings range from 1 to 5 per 1996 RWSP; lower scores are preferred.

- Italicized ratings in parentheses are values from the 1996 RWSP.

2.9 Local Sources

The 1996 RWSP source options evaluation focused on those sources that could provide a
substantial amount of new supply of water. For this reason, smaller local sources were
not evaluated. The evaluation of the local sources in the update to the RWSP is intended
to account for the overall utilization of local sources and the potential expansion of these
sources. The review is intended to determine whether any significant changes in demand
from the regional sources could result from either developing new local sources or losing
access to existing ones. Several water purveyors currently rely primarily on groundwater
as their source of supply or for emergency backup or to meet peaking needs.

Table 2-30 lists the local sources included in the 1996 plan and their inclusion status for
this update. Only members of the Regional Water Providers Consortium will be included
in the review of available local sources for this update. The capacity of local sources
accounted for in the 1996 RWSP totaled approximately 59.3 mgd. The capacity of local
sources based on the current update is 47.2 mgd.

There are a number of smaller local sources utilized by water providers in the region
including both groundwater and surface water sources. These local sources are being
included in the update to the RWSP to account for the local supplies that serve local
projected demands. This includes some additional news updates that have been brought
on line or are committed as part of the base case for modeling purposes. In some
instances, the local sources are used by purveyors for emergency supply only, especially
those purveyors utilizing one or more of the major water sources in the region. The local
sources will be part of each source strategy developed (refer to Section 3).

2.9.1 New Issues and Developments

New interties and wells are being planned by several purveyors. However, some new
wells developed will be limited by the “groundwater limited areas™ established by
OWRD. These limited areas have been defined in the northern Willamette Valley
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including Sandy-Boring, Damascus, Sherwood, and Dammasch-Wilsonville. OWRD has
also designated Cooper-Bull Mountain as a Critical Groundwater Area. As a result,
water purveyors will likely utilize interties to existing transmission lines connected to the
primary regional sources. ASR is also being considered more as a local source. A
summary of new issues and developments is listed in Table 2-29.

Table 2-29

Inclusion Status of Local Sources from 1996 RWSP
Regional Water Providers Consortium

Provider Source Type Status for Update

Multnomah County

Fairview GW Included *

Interlachen GW Not Included

Powell Valley GW Included

Troutdale ** GW Not included

Wood Village ** GW Not included

Portland (non-potable) GW Not included
Washington County

Beaverton GW/ASR Included

Forest Grove SW Included

North Plains ** GW Not Included

Sherwood GW/ASR Included

Tigard GW/ASR Included

TVWD GW/ASR Not Included

Cornelius/Gaston/Hillsboro SW Not included
Clackamas County

Canby ** SW, GW Not included

Boring *** GW Included

Sunrise GW Included

(Damascus/Mt. Scott)

Lake Oswego GW Not Included

Milwaukie GW Included

River Grove ** GW Not Included

Wilsonville GW Not Included

Skylands/G. Morie ** GW Not Included

Estacada ** SW Not Included

Notes:

SW — Surface water source

GW — Ground water source

N/A — not included as a local source in 1996 RWSP

*- Not a consortium member after July 1, 2004

** _ Not consortium member

*** _ Joined consortium in 2002/2003
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Table 2-30

New Issues Affecting Other Local Sources
Regional Water Providers Consortium

Major Developments

= Cooper-Bull Mountain groundwater area has been designated as a Critical Groundwater Area by
OWRD meaning current groundwater pumpage exceeds natural replenishment

=  OWRD established 11 “groundwater limited areas” in the northern Willamette Valley including
Sandy-Boring, Damascus, Sherwood, and Dammasch-Wilsonville. Boring joined the consortium
in 2003 and they have groundwater wells.

Supply Works Constructed or Committed

=  Fairview, one of the wells is offline due to water quality concerns, requires installation of new
wells to meet demand projections or purchase wholesale water; 3 mgd well drilled and tested May
2002

=  Rockwood has drilled a new well in 2003.

=  City of Milwaukie increased water purchase from CRW

Related Studies

=  Sandy planning for future Salmon River WTP with 4.0 mgd capacity; also considering Bull Run
supply

=  West Slope Water District water system plan recommends installation of intertie with Washington
County Supply Line (PWB)

=  Powell Valley Road Water District completed additional well station at Vivian property well site
to be operational in year 2001. These wells will be taken into the Portland Water Bureau Service
area in 2005.

Other Local/Regional Planning Efforts

=  OWRD pressuring communities utilizing groundwater to reduce consumption in groundwater
limited or critical groundwater areas

2.9.2 Existing Water Rights and Applications

Water rights for the local sources of the Consortium members were divided into surface
water and groundwater rights. The total permitted or certificated use rate for surface
water rights is 46 cfs (29.8 mgd) and the total for groundwater is approximately 157 cfs
(101.3 mgd). The water rights used to obtain this total are listed in Appendix A. Table
2-31 summarizes the actual use rate based on conversations with staff from the purveyors
and review of available planning documents. Approximately 42.6 mgd is currently being
utilized as local source of supply.

Water Rights Issues Affecting Local Source Option Development

New wells developed in some areas will be limited by the “groundwater limited areas”
established by OWRD in the northern Willamette Valley including Sandy-Boring,
Damascus, Sherwood, and Dammasch-Wilsonville. Thus, new ground water rights may
be more difficult to obtain in these areas. Any new “local” surface water rights issued
will likely be to meet only local demands and would not be considered significant for the
region.
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Table 2-31

Comparison of Water Rights to Capacity for Local Sources
Regional Water Providers Consortium

Provider 1996 Capacity Current Water Rights Current Capacity
(mgd) (mgd) (mgd)

Multnomah County
Fairview 2.7 (GW) 4.1 (GW) 3.7
Powell Valley 1.8 (GW) 9.2 (GW) 8
Total 4.5 13.3 11.7
Washington County
Beaverton N/A 1.9 (GW) 1.9
Forest Grove 1.3 (SW) 8.2 (SW) 2.0
Sherwood 2.8 (GW) 4.1 (GW) 1.9
Tigard 1.1 (GW) 2.3 (GW) 1.4
Total 5.2 16.5 9.1
Clackamas County
Sandy 2.5 (SW) 19.5 (SW) 2.6
Boring 1.0 (GW) 4.2 (GW) 2.9
Sunrise (Damascus/Mt. Scott) 3.3 (GW) 4.8 (GW) 4.0
Milwaukie 6.7 (GW) 7.3 (GW) 6.1
Rockwood N/A 41.0 (GW) * In development
Total 13.5 76.8 15.6
Grand Total 23.2 106.6 36.4
Notes:

Only current members of the Consortium are included in this list of providers
SW — Surface water source

GW — Ground water source

N/A — Not listed in 1996 RWSP

2.9.3 Capital and Operating Costs

Although the local sources are included in the source option scenarios developed in
Section 3, capital and operating costs for the local sources are not included in this report.
It was decided to conduct a relative cost comparison among the major new sources in the
scenarios, wherein the local sources are included in each of the scenarios.

2.9.4 Summary Evaluation of Source Option Issues

No summary evaluation table is provided for the local ground water source options since
it will be considered a common source used to meet local demands in the development of
the source option strategies.

2.10 Non-Potable Sources

The 1996 RWSP contains a strategy that recommends a period of five years from the
endorsement of the Plan for exploration of non-potable water use to meet appropriate
municipal needs. After exploration and study it was anticipated that the Plan would
include any viable non-potable sources and thereby reduce demands on potable systems.
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Many municipal water demand forecasts potentially include uses that could be met
through untreated water systems, this includes such things as landscape watering,
industrial uses, and energy production, and heating and cooling systems.

Non-potable uses already occur throughout the metropolitan region, and since the
adoption of the RWSP, few new uses have occurred, including the Portland Parks
Bureau’s use of wells to water larger parks close to the Willamette River. The Port of
Portland had worked with the Portland Water Bureau to study the development of a non-
potable water system for the Rivergate and Airport area. The Port obtained water rights
from the Willamette and Columbia River for development of a non-potable water
system(s). Clean Water Services in Washington County has also explored additional
development of non-potable water from their water treatment facilities; however, they
have determined at this time that the highest use of their treated wastewater is for
instream flows in the Tualatin River. The City of Portland has also explored the potential
use of treated wastewater from the their Columbia Blvd. Treatment plant, however, other
than for wetland purposes the level of treatment and costs have not made this option
viable at this time. The Sunrise Water Authority has considered that a portion of the new
demand that will occur in the Damascus/Boring area added to the UGB in 2002 will be
met by innovative new potable sources such as groundwater or wastewater reuse,
however, a specific plan was not available for this update.

Non-potable source development exploration remains an option within the metropolitan
area to reduce demands on potable systems; however, not enough exploration has been
done at this time to identify any particular source. All sources within the RWSP would
be potentially available to meet municipal needs so long as the basic water rights were
compatible and the costs installing needed infrastructure were feasible. Many non-
potable projects are cost effective if the source of supply is close to the area of demand,
this is why groundwater is often utilized, or sport fields and parks close to wastewater
facilities are feasible. The cost to transmit untreated water long distance through
pipelines may not be feasible if the cost of the product is the same or greater than potable
water which may be already be available to the areas of demand.
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