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SUMMARY
The Central Puget Sound area faces
The Central Puget Sound area faces
significant challenges in meeting the water
needs for people and fish habitat with significant challenges in meeting the
available resources. Although seemingly water needs for people and fish habitat
abundant to this area, water is a limited with available resources.
natural resource.
Demands on this
resource have been increasing and are likely to continue to do so in the future, although they
will increase more slowly due to conservation. The King, Pierce, and Snohomish County
area has experienced rapid growth over the past 10 years, and an additional 27 percent
increase in the area’s population is anticipated between 2000 and 2020. In the longer term, a
61 percent increase in population is expected between 2000 and 2050. At the same time, the
region is working to recover threatened species of fish by improving fish habitat. In some
cases, this may require making less water available for municipal purposes as more water is
left in rivers. There is also considerable uncertainty in the overall volume of water resources
available to meet the region’s needs. The Central Puget Sound Water Suppliers’ Forum
(Forum) is working with utilities and other stakeholders to address these issues.
At least 24 of the 158 largest utilities in the three-county region, including large regional
purveyors, anticipate that their demands will exceed the capacity of their existing water
supplies before 2020. That number of utilities will likely be higher because of factors such as
growth rates that exceed prior projections and reductions in currently available water supplies
in some areas. A combination of enhanced water conservation, alternative supplies such as
reuse, and new water supplies will be needed to address these near- and long-term shortfalls.
These predicted shortfalls, coupled with
variability in natural climatic conditions, Effective water resource decision
unanticipated growth, fish habitat making will require input and direction
concerns, uncertainty in available from a variety of stakeholders.
supplies, and policy constraints, illustrate
the challenges facing the Central Puget Sound region today. Clearly, water resource
decisions are, and will continue to become, more complex. Effective water resource decision
making will require input and direction from a variety of stakeholders who can collectively
address and overcome these challenges.
Individual utilities and wholesale purveyors make regular assessments of water supply and
demand at the local level. This assessment is only performed periodically by some at a
subregional level and has never been done at the three-county regional level. Implementing
solutions at a local level can solve some of the region’s water supply problems. In addition,
by working together utilities can identify and implement creative subregional or regional
options that can provide benefits to multiple utilities and possibly other stakeholders. Some
subregional and regional solutions also have the potential to improve fish habitat. However,
planning and implementation of regional supply options is more complex due to a variety of
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issues, including the varying values, priorities, and needs of the different stakeholders
involved, the legal issues and ramifications of a regional project, and the possible overarching
political issues that may accompany a project. Due to this complexity, many local,
subregional, and regional water supply options require long lead times to plan and implement.
To ensure that supplies are in place when and where they are needed, critical water resource
decisions need to be made soon.
The Central Puget Sound region does not
currently have a structure or process for In order to develop a sustainable water
making collective regional water resource resources program for the region, a
decisions that encompass this complex set collaborative water resource
of issues, interests, and participants. In
order to develop a sustainable water management decision-making process
resources program for the region, such a is needed now.
process is needed now. The Forum and
the region’s water utilities want to actively help develop and participate in this process.
The Forum formed to provide increased coordination in regional water supply planning. The
Forum is a voluntary public water utility organization comprised of representatives from
public water systems and local governments from King, Pierce, and Snohomish Counties. It
is not a new regional governing body for public water supply. The wide range of large and
small water suppliers represented by the Forum provide public water to most of the
population in the three-county area.
One of the Forum’s main goals is to work collaboratively with state agencies, tribes,
environmental organizations, businesses, and other interested stakeholders to develop a
sustainable water resource management program for the region over the next 10 years. As a
first step toward meeting that goal, the Forum has developed this Regional Water Supply
Outlook.

The Outlook – An Ongoing and Adaptive
Assessment
The Outlook is an ongoing and adaptive
planning tool which helps provide a
foundation for future regional water
resource planning and coordination in the
Central Puget Sound area (comprising
King, Pierce, and Snohomish Counties).

The Outlook is the Forum’s initial effort
in preparation for a collaborative water
resource management decision-making
process that has yet to be defined.

The 2001 Outlook report presents the
results of a two-year effort to assess the
state of municipal water supply in the three-county area. The Outlook presents information
on regional water supplies, regional water needs, and future supply options that water
suppliers, counties, and others can use in making decisions. This information is essential to
begin the development of a sustainable water resource management program to meet the
needs of people in the region while addressing fish habitat needs. This Outlook, although
commissioned by the Forum, was possible only through a collaborative effort that involved
most of the water suppliers in the region, the three county governments, the region’s
watershed planning groups, and a wide variety of other stakeholders.
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This document is intended to provide a foundation for future water resource planning, but is
not intended to be a decision-making document. Therefore, alternative water supply options
are presented, but not evaluated. Further analysis and evaluation would be required prior to
selection or implementation of any of the supply options presented in the Outlook.
This is the first time that water suppliers across the three counties have worked together to
jointly assess municipal water supplies and demands on a regional basis. Concurrent to the
Outlook planning process, the region’s watershed planning groups have begun to assemble
preliminary information that helps begin to identify where low instream flows may be an
impediment to the recovery of salmon and other fish species. Together, this information
provides the first step in a holistic assessment of the region’s water supply needs.
The Outlook also identifies institutional constraints and water resource management issues
that limit the ability of water suppliers to efficiently use existing supplies and implement
future supply options to meet the municipal water supply needs of the region.
The Outlook was developed based on information provided by the 158 largest utilities in the
three-county area, serving over 90 percent of the area’s population (see Figure S-1). These
utilities supplied information through extensive survey and verification efforts about their
past water use, existing supplies, forecast demands, and planned supply improvements.
Estimates were also prepared of the amount water used by smaller utilities and residences
served by private wells in the three-county area. Subregional and regional demand forecasts
were prepared as part of the Outlook based on individual utilities’ past water use information
and the Puget Sound Regional Council’s demographic forecast. This report focuses primarily
on the regional results and supply options.

Future Regional Water Supply Needs
At current levels of water use, additional
There are near- and long-term needs
municipal water supplies will be needed to
meet both near-term (through 2020) and for additional water supplies in the
long-term (through 2050 and beyond) region. Of the 158 largest utilities in
water demand in the region.
These the Central Puget Sound, at least 24
additional supplies may include enhanced
conservation, reclaimed water, conven- anticipate the need for additional
tional supplies, or other options.
In supply before 2020.
addition to the long-term supply needs, at
least 24 of the 158 largest utilities in the Central Puget Sound area, including large regional
purveyors, anticipate that their existing supply sources will be insufficient to meet near-term
demands. Existing and future conservation programs will likely defer, but not eliminate, the
need for additional municipal supplies. The available water resource must also provide for
other water needs such as water for fish and wildlife habitat, agriculture, and recreation.
Water suppliers and local governments must consider the long-term municipal water supply
requirements when planning new supplies in order to develop a sustainable water resources
program that ensures availability of water resources for future generations.
The Outlook includes a regional profile of current and future municipal water supply and
demand. Comparisons of supply and forecast demand indicate resource needs at the local,
subregional, and regional levels through 2020, and through 2050 for the three-county region.
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Existing Municipal Water Supplies
Though there is considerable variation between counties, much of the three-county area
population is served by a handful of major sources of supply. For the purposes of this report
a major supply is defined as one that provides at least 10 million gallons per day (mgd) of
supply. These sources, shown on Figure S-1, include the Seattle, Everett, and Tacoma
surface water sources that come from large rivers originating in the Cascades, and a few large
groundwater sources. These major supplies have capacities ranging from the defined
minimum of 10 mgd to 170 mgd, on an average annual basis. The Outlook includes
estimates of supply capacity, provided by each utility, from groundwater sources, surface
water sources, and wholesale purchases from other purveyors. However, many factors can
affect the actual amount of water available from these sources, either temporarily or
permanently.

Uncertainty in Municipal Water Supplies
Determining the actual water supply available to meet existing and forecast demands involves
considerable uncertainty. Factors that may affect the capacity of municipal water supplies
include:
n

Uncertainty of a utility’s ability to use existing water rights,

n

Uncertainty of a utility’s ability to obtain new water rights,

n

The uncertainty surrounding potential reductions in supplies that may arise from existing
systems that discontinue production of water. Reasons for discontinuation of production
includes, but may not be limited to, lack of operational viability or inability to comply
with new or existing water quality regulations,

n

Uncertainty in how much water is needed, and when, in rivers and streams for fish
habitat, and potential new regulations and/or requirements that may limit the supply
utilities currently assume is usable,

n

Tribal and other federal reserved rights which may withdraw a further share of water that
is currently considered by utilities to be available for future use, and

n

Uncertainty about the actual quantity of water available in any given year due to climatic
variations such as droughts or global warming.

These factors make it difficult to accurately predict how much water is available for
municipal supplies in the future. Where possible, quantification of or information about these
factors as they relate to particular supplies can provide guidance in water supply planning
efforts. As part of the Outlook, one of these factors was explored in detail: the information
currently available on water needs for fish habitat.

Uncertainty about Water Needs for Fish Habitat
The fact that, to a great degree, the water needed for fish habitat has not been quantified in all
areas, results in uncertainty associated with the availability of municipal water supply at local
and regional levels. While extensive research and instream flow studies conducted on the
mainstems of such rivers as the Green and Cedar have led to adopted instream flow regimes,
many of the creeks and rivers in the region have not been studied as thoroughly. Some of the
adopted instream flows may be based on old data, and should be updated with more recent
information. Consequently, the instream flows needed to support viable fish populations are
S-4
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not currently known for many of the region’s creeks and rivers. There are a number of
factors that influence streamflow levels, including weather patterns, the amount of
impervious surface, treated wastewater and stormwater used for aquifer recharge, and
diversions.
Some of the supply options being The water needs of fish have not been
considered in the Outlook require additional
water resources, while others (such as quantified. This results in uncertainty
increased conservation and reuse) do not. associated with availability of
Within the three-county region, there are municipal water supplies at both local
some areas where the current water resource
and regional levels.
may be sufficient to meet all future needs up
to 2050. In other areas, water resources are
already fully utilized and may be inadequate to provide for both sufficient fish habitat and
growing municipal needs.
As potential future municipal water supply options are identified, it is important to consider
how the potential municipal supply might impact current instream flow regimes and fish
species. Furthermore, this instream flow information is needed to craft future water supply
projects, evaluate the feasibility of future supply options, and evaluate the potential to help
offset flow problems that impact the fisheries resource. This dynamic emphasizes the need
for collaborative water resource management planning.
As a first step in acknowledging and understanding the water quantity requirements of fish,
the Forum convened a workgroup to collect the most current available information was from
Water Resource Inventory Area (WRIA) planning groups in the Pierce, King and Snohomish
County region. Rather than generating original information, the Outlook relies on WRIA
work products as the primary references to understand instream flow issues as they may
pertain to regional fisheries issues.
The intention of the Forum is to acknowledge instream flow requirements for fish. However,
it was soon found that very little specific flow information is currently available for most
areas within the three-county region.
Therefore, the Forum attempted to identify Additional work is required to develop a
areas where flow is reported to be better understanding of the relationship
potentially
problematic
based
on
information available from watershed between flows and fisheries life cycles
planning groups in the region. In all to allow a meaningful evaluation of
WRIAs, the reported flow information is future municipal supply options.
preliminary, not comprehensive, and is
subject to change. The lack of this information is an impediment to comprehensive water
resource planning. Additional work will be required to develop a better understanding of the
relationship between flows and fisheries life cycles. Eventually, this information will enable
municipal water supply decision making that accounts for the water quantity needs of fish.
The seven WRIAs in the three-county area are engaged in watershed evaluation and planning
under various authorities. Under laws enacted by the Legislature in 1998, watershed groups
may develop watershed plans or strategies either under House Bill 2514 (the Watershed
Management Act), House Bill 2496 (the Salmon Recovery Act), or both. The Watershed
Management Act envisions a locally developed water resources plan having one mandatory
element (water quantity) and three optional elements (instream flows, salmon habitat, and
water quality). Plans under this Act may be very detailed as to water quantities in the
watershed, but may be difficult to implement if they do not simultaneously address both fish
habitat and municipal needs. On the other hand, the Salmon Recovery Act envisions
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development of short-term and long-term salmon recovery plans, based upon a “critical
pathways” analysis that identifies “limiting factors” contributing to salmon decline, and an
“adaptive management strategy” that incorporates ongoing monitoring of results and new
information. Water quantity (including instream flows) may, or may not be prioritized as a
limiting factor in a watershed. These plans are not intended to address water issues that are
not fish-related (such as municipal water supplies).
Within the Central Puget Sound area, most watershed groups are functioning under the
Salmon Recovery Act, and not the Watershed Management Act. Table S-1 details the
authority under which each WRIA is operating.

Table S-1: Planning Processes by WRIA
House Bill 25141
(Watershed Management Act)

House Bill 2496
(Salmon Recovery Act)

No

Yes

Maybe

Yes

8 Cedar-Sammamish

No

Yes

9 Duwamish-Green

No

Yes

10 Puyallup-White

No

Yes

11 Nisqually

Yes

Yes

Yes – including habitat flow needs

Yes

WRIA
5 Stillaguamish
7 Snohomish

12 Chambers-Clover

Under HB 2514, WRIA groups are required to address water quality, but do not necessarily address instream flow, water
quality, or fish habitat issues.

1

The planning underway in the region under HB 2496 and the products generated could meet
some of the requirements under the Endangered Species Act (ESA) for salmon recovery
plans. However, because the plans developed under HB 2496 focus on salmon recovery—and
not on other potential uses of the water—they may not result in adequate water quantity data
with which decisions can be made for other water supply needs in the region. Such data will
therefore require time to develop, and will
require the investment of additional Plans developed under HB 2496 focus
resources, unless alternative approaches to
on salmon recovery and may not result
decision making are implemented.

in adequate water quantity data and

In preparing the Outlook, the Forum
worked with six of the seven WRIAs analysis to make decisions for other
listed in Table S-1, encompassing the water supply needs in the region.
majority of King, Pierce, and Snohomish
Counties, to solicit relevant information pertaining to streamflow issues in each basin.
Although a substantial portion of the Nisqually WRIA (WRIA 11) lies within Pierce County,
WRIA 11 was not included in the data collection effort. The Forum’s efforts have focused on
future growth in the region, and since growth is limited in this section of WRIA 11, the
Forum did not pursue data collection from the Nisqually Watershed Council.
This Outlook presents an overview of pertinent information by WRIA, as well as a summary
overview detailing the structure, processes, key players, and projects and a matrix of reported
flow issues. The flow matrix presents preliminary information on streams, rivers, or reaches
in which low flows have been identified as potentially problematic for salmon and other fish
populations. These matrices are not comprehensive, as most WRIAs have only begun to
S-8
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scientifically assess low-flow issues in their planning areas. The areas identified within the
matrices should not be considered the only or most critical problems in the basin—they are
merely the issues that have been identified at this time.

Municipal Water Supply Needs
Strong growth in the Central Puget Sound area’s population and corresponding municipal
water supply needs are forecast to continue in both the near- and long-term. Developing
strategies to best meet these needs, including new municipal water supply development,
requires a lengthy planning, permitting, and implementation process. It can take 20 years or
more from the time a conventional regional supply option is conceived before it is on-line and
delivering water. Therefore, it is important to look at both near-term and long-term regional
water needs in the current regional water resource planning efforts.

Forecast Population Growth
In the near term, from 2000 through 2020, the King, Pierce, and Snohomish County area
population is anticipated to increase by 27 percent (835,000 new people). The same area is
expected to see a 61 percent increase (1,889,000 new people) in the long term, from 2000
through 2050. Most of this growth will occur within urban growth areas, consistent with the
Growth Management Act. Figure S-2 illustrates the planned growth through 2020.1

Figure S-2: Projected Regional Population from 2000 to 2020 by Major Wholesale Service Areas
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1

These forecasts are based on demographic projections prepared by the Puget Sound Regional Council
(PSRC). PSRC develops detailed projections for the near term (through 2020) and less detailed
regional estimates through 2030. Beyond 2030, the Outlook forecasts are based on a statewide
forecast prepared by the U.S. Department of Commerce, Bureau of Economic Analysis.
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Demand Forecast without Existing and Future Conservation Programs – Baseline Forecast
One of the first steps in the Outlook was to prepare a “baseline” demand forecast using the
regional demographic projection and current water use. This baseline forecast includes
conservation achieved to date and anticipated reductions in water use levels due to continuing
effects of the 1993 plumbing code, but does not include future reductions in water use due to
existing or planned conservation programs, water reuse programs, or other technological
advances. Because continued savings from existing conservation programs are not included,
the baseline forecast most likely overestimates
Effects of conservation programs
future water demands. However, as there are
significant differences in the level of existing
implemented after 1998 are not
and planned conservation in the region, this
included in the Outlook’s baseline
baseline provides a consistent starting point
demand forecast.
across the region from which effects of future
reductions in demand due to factors such as
conservation can be measured.
The 1993 plumbing code requires efficient water-using fixtures for new construction and
remodeling, which results in less water being used for much of the new growth in the area.
This reduction in water use levels is called plumbing code savings. Most of the reductions in
water use due to plumbing code savings will be achieved by 2020.
Both the regionally consistent baseline demand forecast and forecasts provided by individual
utilities were used in the Outlook to compare forecast demands to existing supplies to identify
areas that will likely experience water supply shortfalls if solutions are not implemented.
Baseline average day and peak day municipal water demand forecasts are presented in Figure
S-3 and Table S-2. From 2000 through 2020, the regional average day demands are projected
to increase by about 14 percent. From 2000 through 2050, they are expected to increase by
about 39 percent. These increases are much less than the forecast population growth,
primarily due to reduction in water use resulting from the 1993 plumbing code.

Figure S-3: Three-County Baseline Regional Demand Forecast, 2000–2050
(does not include effects of conservation programs implemented after 2000)
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NOTE: The baseline demand forecast includes conservation levels achieved by 2000 and future savings due to
continued implementation of the 1993 plumbing code. This baseline forecast is considered conservative as it
does not include the impact of ongoing or new conservation programs.
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Table S-2: Regional Baseline Demand Forecast, 2000–2050
(does not include effects of conservation programs implemented after 1998)1
Average Day Demand
(mgd)
County/Utility
King County
Seattle
Seattle Wholesale Customers
Other Surveyed Utilities
Smaller Utilities and Private Wells
Pierce County
Tacoma
Tacoma Wholesale Customers
Other Surveyed Utilities
Smaller Utilities and Private Wells
Snohomish County
Everett
Everett Wholesale Customers
Other Surveyed Utilities
Smaller Utilities and Private Wells
Regional Total

Peak Day Demand
(mgd)

2000

2020

20502

2000

2020

20502

212
76
79
46
11
123
65
7
43
8
99
47
41
5
6
434

240
82
93
54
11
135
70
8
49
8
118
49
55
7
7
493

294

429
132
176
99
22
237
109
14
99
15
177
69
85
11
12
843

489
143
206
118
22
262
119
17
111
15
215
72
115
14
14
966

597

165

145

603

320

262

1,179

mgd = million gallons per day
1

2

The baseline demand forecast includes conservation levels achieved by 2000 and future savings due to continued implementation of
the 1993 plumbing code. This baseline forecast is considered conservative as it does not include the impact of ongoing or new
conservation programs.
2050 average day and peak day demands were developed for the three-county area as a whole, based on a long-term statewide
demographic forecast. No demographic breakdown was available by county. The 2020 demand within each county was scaled up to
2050 based on the overall 2050 total for illustration purposes. It is likely that more of the forecast increase in demand from 2020
through 2050 will occur in Pierce and Snohomish Counties and less will occur in King County.

The Outlook provides detailed demographic and municipal water demand forecasts by
subregion (county, major cities, and wholesale service areas) and for local utilities from 2000
to 2020. Demographic and demand forecasts were also prepared by urban growth area
(UGA) and WRIA from 2000 to 2020.

Demand Forecast with Existing Conservation Programs
Existing conservation programs in place today will continue to reduce water use levels. At a
regional level, the 2020 average day demands will be about 40 mgd less than the baseline
forecast in 2020 if existing programs
achieve the expected reductions in water Regional demands are anticipated to
use. Figure S-4 shows the anticipated increase less than population growth
reduction in demands from 2000 through
2020 due to existing conservation due to ongoing conservation efforts.
programs. Regional demands are anticipated to increase more slowly than
population due to ongoing conservation efforts. Table S-3 shows the forecast increase in
population, baseline demand, and forecast demand with existing conservation programs.
With these existing programs, the regional average day municipal demand is anticipated to
increase by only 4.4 percent from 2000 through 2020, compared with a 27 percent increase in
population over the same time frame. Furthermore, additional conservation efforts may be
implemented in that time frame.
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Figure S-4: Regional Average Day Demand with Existing Conservation Programs
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Table S-3: Regional Average Day Population and Demand Forecast
with Existing Conservation Programs
2000

2020

Percent Increase

Population Forecast

3,088,945

3,923,769

27.0%

Baseline Demand Forecast

434 mgd

493 mgd

13.6%

Demand Forecast with Existing
Conservation Programs

434 mgd

453 mgd

4.4%

The Outlook developed several additional conservation scenarios (with increasing levels of
conservation intensity) that would reduce future demands even further. These scenarios are
described later in this summary.

Comparing Supply and Demand at a Local Level
Although the Outlook focuses primarily on subregional and regional solutions, the next step
in compiling the Outlook was to identify local utility service areas where additional supplies
will be needed or demands reduced to meet forecast short-term water needs (between 2000
and 2020). This was accomplished by comparing the baseline demands with existing
supplies for each of the 158 largest utilities in the region, using both the regional Outlook
baseline demand forecasts and detailed demand forecasts provided by the utilities.
Of the 158 utilities surveyed, 24 anticipate needing additional municipal water supplies to
meet forecast 2020 average day and/or peak day demands, if the baseline demand occurs.
These utilities are shown on Figure S-5, which indicates the year these utilities’ demands are
forecast to exceed their existing supply capacities. The actual number of utilities needing
additional supplies before 2020 could be higher when considering other factors such as local
S-12
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growth in excess of Puget Sound Regional Council (PSRC) projections, potential reductions
in existing supplies, and increased water needs for fish habitat. Other utilities may not run
completely out of available supplies by 2020, but will need to begin planning during that time
for additional supplies that need to be in place shortly after 2020. At the same time, current
conservation programs of some of these utilities may reduce the actual future demands of
these utilities to a point where no shortfall will occur.
Most of the utilities whose demand is projected to exceed existing supply prior to 2020 have
developed plans involving local or regional supply options to meet their future demands. The
Outlook describes additional subregional or regional options that could not only meet the
needs of these individual utilities, but also provide benefits to other utilities in the area.
Several utilities in Figure S-5 have already reached their supply capacity. In some cases,
these utilities have exceeded their water rights and have applications for new water rights
pending. Others are purchasing water from adjacent utilities on an emergency basis.
Detailed information on these utilities’ planned supply options is presented in the Outlook.

Barriers to Meeting Municipal Water Needs
A common objective shared by utilities,
state government, and local governments is Institutional constraints inhibit the
to develop and implement a sustainable implementation of many municipal
water resource program. Achieving such a
supply options. These constraints
program requires that related water
resource management decisions can be need to be resolved before effective
made and implemented. As utilities plan solutions with regional benefits can be
and implement future supply options, planned and implemented
including water conservation and more
effective management of existing resources, each supply option must meet considerable
technical, financial, and environmental requirements before it can be developed. However, in
addition to these basic water resource management requirements and reviews, there are
institutional constraints and management issues that add difficulty to the review and approval
process. In some cases, these constraints rule out implementation of the most beneficial
supply options.
An institutional constraint is defined as a rule, regulation, policy, or lack thereof that results
in unnecessary cost, delay, or difficulty in implementing sound water resource management
strategies. Development of an implementable regional water strategy that addresses the needs
of both people and fish will require that policies, rules, and laws provide the tools to allow
water to be delivered where it is needed in a timely manner.
Table S-4 presents a summary of the most significant institutional constraints and
management issues faced by utilities, state government, and local governments in
implementing future municipal supply options and developing a sustainable water resource
program for the region.
Actions need to be taken to address and overcome these institutional constraints, and
potential solutions for each constraint are described in the Outlook. The Forum recognizes
the need for a collaborative water resource management process where issues such as these
policy constraints can be addressed and critical decisions made. In light of this need, the
Forum has developed a series of “Next Steps” to support continued regional planning efforts,
improve how water resource management decisions are made, and jointly implement future
supply options that best meet the needs of the region. These next steps are described at the
end of this summary.
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Figure S-5: Duration of Remaining Existing Supplies for Utilities Whose Demand is Forecast to Exceed
Existing Supplies by 2020
(Utilities listed from largest to smallest)
UTILITY

(2020 ADD)

Tacoma (89.6)
Kent (14.0)
Sammamish Plateau (8.6)
Covington (6.5)
Bonney Lake (5.6)
Spanaway (5.2)
Firgrove (4.0)
Issaquah (3.6)
King 111 (3.1)
Fruitland (3.0)
Sumner (2.6)
Summit (2.1)
Southwood (2.0)
SE Tacoma (2.0)
Black Diamond (1.6)
Eatonville (1.4)
Buckley (1.0)
North Bend (1.0)

OK

Reaching Capacity

Very Near/At Capacity

Pacific (0.9)
Sallal (0.9)
Peacock Hill (0.5)
Ames Lake (0.4)
Gold Bar (0.3)
Herron (0.1)

2000

2005

2010

2015

2020

NOTE: The information shown in this graph is based on 1998 data, verified in 2000. This information is based on customer
water use patterns in 1998, and does not include recent conservation efforts and arrangements for sharing with neighboring
utilities. Most of the utilities whose demand is projected to exceed existing supply prior to 2020 have developed plans
involving local or regional supply options to meet their future demands.
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Table S-4: Summary of Institutional Constraints
Institutional Constraint

Summary Description

Lack of clear guiding policy for
state water resource decision
making

Several laws, policies, court actions, and interpretations of existing laws have unclear
and/or conflicting objectives for water resource management. A policy is needed at
the state level for guiding how available water resources should be used to meet the
needs of people, fish, and the environment. Lack of such a policy has resulted in
critical water supply decisions being delayed indefinitely and/or decisions being made
that do not balance the habitat needs of fish and the water supply needs of people.

Lack of adopted and accepted
watershed plans/lack of
knowledge and documentation
of amount of water available

Two key factors in water resource decision making are quantifying the available water
and determining all of the needs for water resources in the region. Existing
information is insufficient to quantify these factors, and additional work must be done
to develop new information.

Uncertainty related to the
Endangered Species Act

Providing adequate fish habitat in response to ESA may result in less water resources
being available for future use by utilities that are currently planning on those
resources to meet their supply needs.

Balancing available
information and risk in water
resource decision making

Water resource management decisions need to be made – potentially before
adequate information can be available to make decisions with complete certainty
about potential effects.

Uncertainty of and
disincentives to sharing
supplies

Some utilities have an available supply capacity that could be used on a temporary
basis by other utilities until growth within the supplier’s own service area requires that
excess supply capacity. However, utilities may be reluctant to sell water on a
temporary basis to an adjacent purveyor if there is no guarantee in state law that
ensures the supplying utility can stop supplying the adjacent purveyor at an agreedupon point in time. This does not apply to long-term wholesale agreements that are
intended to continue in perpetuity.

Limitations on place of use

Some utilities that could otherwise share supplies through interties, which would defer
or reduce the need for new supplies, cannot do so because the place of use stated in
their water right is too limited. Although the place of use can be changed, other
additional conditions and process issues make the procedure difficult to use to solve
problems.

Intertie limitations

Some utilities that could otherwise share supplies through interties, which would defer
or reduce the need for new supplies, cannot do so because the current intertie statute
prohibits use of interties to meet growth-related demands in the receiving system.

Hydraulic continuity

Where senior water rights, including instream flow requirements have been
established for a stream, the Washington Department of Ecology (Ecology) has
denied water rights applications for new groundwater withdrawals from sources that
may be hydraulically connected to the stream if those withdrawals would impair senior
water rights. It is often difficult to prove or disprove hydraulic continuity, but Ecology
tends to err on the conservative side by denying applications where any impairment
may occur. There is currently a lack of defined program to implement effective
mitigation strategies.

Difficulty in making timely
decisions

The backlog of processing for new water rights or changes in existing rights at
Ecology has grown to over 7,000 pending applications statewide. Ecology has
minimal staff for processing changes and new water rights. This results in critical
water rights and municipal water supply decisions being delayed until long after they
are needed.

Uncertainty of existing water
rights

Many utilities are planning on using existing water rights to meet their supply needs.
However, Ecology has brought into question the validity of some portions of the
existing water rights.
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Potential Regional Solutions
Although most individual utilities with projected supply shortfalls have specific plans to meet
their needs at a local level, additional subregional and regional water supply options
(including conservation, conventional supply options, water reuse, and other options) should
be considered if they can be more cost-effective, benefit more people, and may help restore
fish populations by improving fish habitat. Regional solutions may also help address longerterm needs to provide adequate water supplies for future generations. An example of a
subregional solution that benefits multiple utilities and fish is the Tacoma Second Supply
Project, which will be developed through a partnership of Tacoma, Seattle, Kent, Covington
Water District, and Lakehaven Utility District. Environmental benefits of this project
include, but are not limited to, increased summer minimum flows in the Green River to
benefit Chinook and the potential for Green River water to offset diversions from the Cedar
or South Fork Tolt Rivers. The Second Supply Project also provides an upstream passage
facility at the diversion dam that will enable the movement of adult salmon into the upper
watershed, where they have not been since 1911.
As part of the Outlook effort, the Forum convened four workgroups to engage a variety of
stakeholders in a collaborative process to identify and describe the following types of future
regional supply options:
n

Options for Additional Conservation

n

Conventional Supply Options

n

Reuse Options

n

Stormwater Options

The information developed and/or reported by each workgroup is intended to inform water
suppliers, elected officials, and other stakeholders of the potential regional supply options
available in the three-county area. Many of these supply options cannot be implemented
without overcoming one or more of the institutional constraints or barriers described
previously.
It is unlikely that any one solution is sufficient to address all of the region’s needs.
Therefore, a combination of the above types of solutions will likely be required to develop a
sustainable water resource management program. Costs of the supply options identified vary
considerably, and some options may not be cost effective when compared to other options.

Options for Additional Conservation
The potential for additional conservation was evaluated using scenarios that consist of groups
of specific conservation measures. Table S-5 and Figure S-6 summarize the four
conservation scenarios developed by the stakeholder workgroup and their projected regional
water savings. Each scenario includes a group of conservation measures compiled from
approximately 70 individual measures for which water savings and costs were identified and
evaluated. These measures cover residential indoor and outdoor use, non-residential indoor
and outdoor use, and source/distribution efficiency improvements. The measures range from
those already being implemented by some utilities in the area, such as toilet and shower head
replacement programs, to measures not yet tried by area utilities, such as programs to install
point of use hot water heaters.
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Table S-5: Summary of Conservation Scenarios
Scenario
(Percent reduction
from 2020 projected
baseline demands)

Water Savings in 20201
(mgd)
Year-round

Summer Season

Peak Day2

1 (9% reduction)

40

59

59–73

2 (13% reduction)

68

92

92–123

3 (18% reduction)

93

124

124–166

4 (22% reduction)

111

149

149–201

NOTES: Reduction percentages represent reduction in projected 2020 summer season demand. Savings shown are in addition to the
substantial reductions in water consumption due to Plumbing Code Savings related to efficient plumbing fixtures and conservation achieved
prior to 2000. mgd = million gallons per day
1
2

Water savings slightly exceeds targeted reductions for each scenario (% reduction) due to the "bundling" of conservation measures used in
the analysis.
Expressed as a range, due to uncertainty in extrapolating summer season savings to peak day.

The planning level estimated costs for implementing these scenarios range from $2 million to
$69 million per year. This significant range of costs between scenarios illustrates the concept
of diminishing returns, i.e., as more conservation is achieved, the cost of additional
increments of conservation increases rapidly.

Figure S-6: Average Day Demands and Summer Season Demands for Three Counties under Four
Conservation Scenarios, with Outlook Baseline Demand for Comparison

800
Summer Season Demand

Demands (mgd)

600

Baseline (678 mgd)

588 mgd

Scen.1 (619 mgd)
Scen. 2 (586 mgd)
Scen. 3 (554 mgd)
Scen. 4 (529 mgd)

Average Day Demands

408

Baseline (468 mgd)
Scen. 1 (428 mgd)
Scen. 2 (400 mgd)
Scen. 3 (375 mgd)
Scen. 4 (357 mgd)

400

200

0
2000

2005

2010

2015

2020

2025

Year
NOTE: 2020 baseline demand and demand for each scenario include only the 158 surveyed utilities and are therefore less than
the total regional baseline demand forecast. Conservation savings for smaller utilities and private wells were not estimated.
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The scenarios presented below and the corresponding water savings assume the entire threecounty region would be participating in the efforts involved with each scenario.
n

Scenario 1 represents an estimate of conservation measures already planned for
implementation by utilities throughout the three-county region.

n

Scenario 2 represents the estimated conservation savings that would be needed to keep
summer season demand roughly constant from 2000 to 2020, despite projected
population growth of 27 percent in the area.

n

Scenario 3 is based on the objective of reducing total regional summer-season demand
by 5 percent below 2000 levels.

n

Scenario 4 is based on the objective of reducing total regional summer-season demand
by 10 percent below 2000 levels.

Scenario 1 would achieve a 9 percent reduction in summer season demand, compared with
the baseline demand projection. This scenario was developed to reflect estimated water
savings projected in existing conservation programs, such as those programs under way for
Seattle, Everett, Tacoma, and their wholesale customers, and conservation programs planned
by other utilities in the region. Scenarios 2 through 4 reflect additional conservation savings
over and above what is predicted to occur with current programs in place. Achieving the
conservation levels described above is highly dependent upon the rate of participation by
consumers implementing the conservation measures. Scenarios 2 and 3 would require that 66
percent of the three-county area population implement the conservation measures described
in those scenarios. Scenario 4 would require a 77 percent participation level. These
participation levels appear higher than those experienced in other regions, and will likely
require a significant commitment by local governments and a combination of incentives to
achieve.
Although the results of these scenarios indicate that the regional demand could be held
constant or be reduced over the next 20 years, there is considerable variation in the potential
for conservation for each individual utility. Even if they implement increased conservation
programs, some utilities will likely need to
explore and develop other supply options Past conservation programs and the
to meet their future needs.
1993 plumbing code have already
Conservation is a promising regional succeeded in helping to defer the need
supply option.
In the region, past for major new regional supplies.
conservation programs and the 1993
plumbing code have already succeeded in
helping to significantly defer the need for major new regional supplies. Regional demands
are anticipated to continue to increase at a substantially lower rate than population due to
future plumbing code savings and ongoing conservation efforts.

Conventional Supply Options
Conventional municipal water supply options were identified and described in the Outlook
that would increase the quantity of water available to meet the needs of the region through
one or more of the following:
n

Extraction of water from new ground or surface water sources,

n

Extraction of additional water from existing ground or surface water sources,

n

Storage of water (reservoirs, aquifer storage, and recovery, etc.) which makes more water
available when it is needed, or
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n

Connection of systems through interties and sharing or conjunctive use of supplies.

This information is intended to inform water utilities, elected officials, and other stakeholders
of the potential regional water supply options being considered by utilities in the three-county
area. Table S-6 and Figure S-7 present 17 specific, major regional municipal water supply
options that have been explored by Puget Sound water suppliers. These supply options are
considered the most significant and/or likely in the region. Information about each of these
supply options was provided by the lead utility or agency responsible for each project.
Several generic supply options (e.g., interties and sharing among utilities, desalination, and
storage impoundments) that could be implemented in the Puget Sound area, but are not
currently proposed by a utility, are also discussed. The Outlook presents these options in a
consistent format so that comparable information is presented for each option. It should be
noted that these potential supply options are in different stages of development. While some
are developed only in conceptual form, others have progressed to the design stage and are
planned for construction within the next few years. Again, it is important to note that many
of these supply options cannot be implemented without overcoming one or more of the
institutional constraints or barriers described previously.
A commonly implemented generic supply option is construction of interties between utilities
to allow existing water supplies to be fully utilized, where possible, before developing new
sources of supply. This option has the potential for solving many of the region’s near-term
water supply needs. However, effective sharing of water supplies between utilities through
interties is not simple. Doing so would require:
n
n
n
n
n
n

Infrastructure to move water where it is needed,
Treatment facilities, where needed to address water quality issues associated with mixing
of supplies,
A framework for water utility agreements for resource sharing,
Overcoming the specific institutional constraints that prevent efficient use of existing
supplies,
Ensuring availability of water and assuring new water rights or changes in water rights
can be obtained where needed and where the water is available, and
Understanding the habitat needs for fish.

For many areas needing additional supplies, there may be better options that are either more
cost effective, have the potential to improve fish habitat, or have other benefits, particularly
when considering the cost and environmental issues associated with construction of large
transmission pipelines. The potential for reducing or deferring the need for new supplies
through the use of interties is significant.
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Table S-6: Conventional Regional Supply Options

Supply Option

Planning &
Permitting
Status1

Lead Agency

Snohomish County
Weyerhaeuser Water Right

Snohomish River Regional Water Authority

III

French Creek Aquifer Storage and Recovery
Project

Northshore Utility District

III

Sultan Basin Expansion Project

Everett/Snohomish County PUD

IV

Everett/Seattle Public Utilities Intertie

Everett/Snohomish County PUD

IV

Green River Second Supply Project

Tacoma Public Utilities

I

Cedar Permanent Dead Storage

Seattle Public Utilities

III

Lake Youngs Drawdown

Seattle Public Utilities

III

King County

OASIS Aquifer Storage and Recovery Project Lakehaven Utility District

II

South Fork Tolt Additional Drawdown

Seattle Public Utilities

III

Snoqualmie Aquifer Project

East King County Regional Water
Association/Seattle Public Utilities

II

Auburn Subregional Groundwater Supply

Auburn

III

Lake Washington Withdrawal

Shoreline Water District

III

North Fork Tolt Diversion Project

Seattle Public Utilities

III

Chambers Creek Properties Project

Pierce County

II

Central Pierce County Source Development
and Intertie Program

Pierce County Cooperative

IV/II

Gig Harbor Peninsula Central Supply

Washington Water Service

III

Lake Tapps Project

Puget Sound Energy

III

Pierce County

Generic Options
Conjunctive Use

N/A

N/A

Storage (Impoundments, ASR)

N/A

N/A

Intertie-Temporary Loaning

N/A

N/A

Desalination

N/A

N/A

NOTES: Many of these supply options cannot be implemented without overcoming one or more of the institutional constraints.
1

Status Definitions:
I: Under design and proceeding toward construction, with all or most permitting complete.
II: Preliminary design completed and major permits applied for.
III: Some planning initiated and/or new technology option being pursued; proponent identified; some, but not all permits applied for.
IV: Conceptual—no planning initiated.
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Reuse Options
The Outlook describes the current status of reclaimed water use (reuse) efforts in Snohomish,
King, and Pierce Counties, documents issues associated with reuse, and presents an
assessment of the water reuse potential in the three-county area. The potential uses of
reclaimed water are still in their infancy in the region. However, the quantity of wastewater
in the region that can practically be put to non-potable use (to offset demands on potable
supplies) offers the potential to address a significant portion of the region’s future demand,
particularly for peak demand summer months when sources of potable supply may be
strained. For reclaimed water to be used on a large scale in the region, particularly for uses
that do not require potable water (e.g., landscape irrigation, industrial cooling), it must be
built into water supply planning; be available throughout the region at a price that appeals to
potential users; and overcome existing structural barriers to use, such as lack of a distribution
system. Although uses of reclaimed water in the region must now meet comprehensive state
standards as stringent as any in the country, future use will also require continued efforts to
address any public health or environmental issues associated with its use.
Several water reuse projects in the region are currently in various stages of implementation
(see Table S-7).

Table S-7: Status of Reuse Projects in Three-County Area

County

In Operation

In Design/
Construction

In Planning or
Development

Being
Evaluated for
Feasibility

3
0.26 mgd

1
8 mgd 1

1
1.5 mgd

3
Unknown

4
3.51 mgd

1
Pilot

2
3.7-5 mgd

1
4 mgd

1
1 mgd

0
None

5
>1.16 mgd

2
6.8–15.2 mgd

Snohomish
Number
Capacity
King
Number
Capacity
Pierce
Number
Capacity
mgd = million gallons per day
1

Replaces 4 mgd of potable supply.

In Snohomish County, the project showing most promise is the Kimberly-Clark Industrial
Cooling Water project, which will use approximately 8 mgd of reclaimed water from the City
of Everett’s Water Pollution Control Facility for cooling purposes. This will save an
estimated 4 mgd of potable water from the Lake Chaplain source. In addition, the planned
irrigation of a poplar tree plantation adjacent to the Water Pollution Control Facility may use
approximately 1.5 mgd of reclaimed water in the future.
In King County, the City of Snoqualmie currently operates a 1.5-mgd reclaimed water system
for the Snoqualmie Ridge Golf Course. In addition, King County reuses 2 mgd of treated
water at its West Point and South (Renton) wastewater treatment facilities for in-plant uses
and for a nearby park; a golf course and industrial facility will soon be served. The County is
also currently involved in the planning and design stage for a reclaimed water project in the
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Sammamish River Valley. The construction is expected to begin within one to two years.
The project could eventually reach 5 to 7 mgd serving non-potable users in the valley. In
general, King County is committed to expanded use of reclaimed water for both large and
small users, and is implementing a five-year strategy to do so. The preliminary planning and
design work for the proposed new third wastewater treatment plant will incorporate the
ability to produce reclaimed water for use in north King County and south Snohomish
County. However, reuse of that reclaimed water will require a delivery system that can
convey water from the point of treatment to the point of use.
In Pierce County, the Pierce County Wastewater Utility uses about 1 mgd of treated
wastewater for internal process uses such as screen washing at the treatment facility. In
addition, there are several ongoing studies evaluating landscape irrigation using reclaimed
water, and a study by the City of Tacoma that has identified the potential for 1.6 to 12 mgd of
reuse opportunities at the Simpson Tacoma Kraft Mill.

Stormwater Options
The Outlook presents a summary of potential future stormwater management options that
could be used to directly augment existing water supplies, to enhance instream flows, or to
provide a water source for groundwater recharge in the three-county area.
In order for stormwater to augment or supplement water supply, the management emphasis
must be focused on providing for more natural infiltration opportunities for stormwater,
rather than movement of runoff. Storage, both in impoundments and in aquifers, must
become a major component of stormwater management and be integrated into development
activities. Local governments may have no choice but to do this in order to meet
requirements under the Endangered Species Act to minimize habitat alterations that might
harm fish. This shift in management emphasis will require changes in development
regulations and design principles.
Table S-8 shows a summary of the stormwater management options presented in the Outlook.
It is typical for water utilities to explore multiple future stormwater management options with
the understanding that only a limited number would be developed for potential future
implementation. The options listed below were identified as the most significant and/or
likely to be implemented in the region.
Each stormwater management option is profiled in detail in the Outlook with general
technical information, water rights issues, benefits of the management option, potential
project constraints, and implementation issues. For stormwater to be used on a large scale in
the region, particularly for uses that do not require potable water (e.g., landscape irrigation,
industrial cooling), it must be built into water supply planning, and be available throughout
the region at a price that appeals to potential users. It will also require continued efforts to
address any water rights or environmental issues associated with its use.
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Table S-8: Stormwater Management Options
Management Option

Example

On-site storage for summertime irrigation and stream
augmentation

Golf course storage and irrigation

Pipe outfalls for direct injection to well fields or to storage
facilities

Lakehaven OASIS

Redesign of street rights-of-way

Sea-Street Project
Specific Highway projects

Use or keep stormwater generated on-site at the site.
Collection of roof runoff to flush toilets

King County’s Jackson Street Building
Cedar River Education Center

Collection of roof runoff for irrigation
Infiltration/dispersion Best Management Practices
(BMPs)

Cedar River Treatment Facility:
Design-Build-Operate (DBO)

Vegetated roofs
Soil amendments
Low Impact Development (LID)

City of Lacey LID Pilot Project
Soil amendments

Locating and using gravel pockets for percolation

City of Seattle is updating soils mapping

Retrofitting stormwater systems in highways and other
roadways

Next Steps for Implementing Regional Solutions
Critical water resource management decisions need to be made soon, so that needed supply
options can be planned and implemented in a timely manner. One of the Forum’s main goals
is to help meet the water resource needs of the growing Central Puget Sound area by working
with water suppliers, the state, tribes, and
interested stakeholders to develop and Critical water resource management
implement a sustainable and adaptive decisions need to be made soon.
water resource management program by
2010. To achieve that goal, the Forum has developed a series of “Next Steps” to support
continued regional planning efforts, improve how water resource management decisions are
made, and jointly implement future supply options that best meet the needs of the region.
These are the Forum’s near-term next steps, which are part of a continuously evolving
strategy:
1. Building on previous work (the Outlook), collaboratively build several alternative
regional concepts for addressing future water resources for fish and people in the
Central Puget Sound.
2. Work on the Governor’s Water Strategy (January 25, 2001) to solve issues the Forum
has identified in the Outlook.
n
Accept the charge to be a leader in developing a strategy for Central Puget Sound
in accordance with the Governor’s Water Strategy.
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Work to address specific institutional constraints identified in the Outlook as part
of the Governor’s Water Strategy process.
Continue a dialogue with other stakeholders to discuss key issues identified during
the Outlook process and work toward the resolution of issues of mutual interest.
Encourage water resource management decision making.
n
Identify issues that the Forum would/could address within their framework.
n
Prioritize issues.
n
Identify approaches to address these issues.
n
Assure follow-up.
Seek development of a process to better coordinate growth and availability of water
within the region.
Seek to coordinate water supply decision making by individual utilities with a
regional water resources planning process.
Continue dialogue with stakeholders that participated in the Conservation
Workgroup.
n
Participate in a grassroots effort to explore forming a new regional conservation
group.
n
Continue to explore ways to promote conservation concepts.
Address ways to remove impediments that prohibit the effective and efficient sharing
of existing water supplies between utilities.
Continue coordinating, through utility participation, with WRIA planning groups in
the three-county area as watershed plans are developed.
Develop a process for periodic Outlook updates.
Work with the Washington State Department of Health, utilities, counties, local
governments, and other stakeholders to coordinate more consistent demographic
projections, demand forecasts, water supply yield, and data reporting.
Coordinate future water shortage response.
Support further development of non-traditional sources of supply (e.g., reclaimed
water and stormwater).
Determine water use characteristics for the Central Puget Sound Region.
n

3.

4.
5.
6.

7.
8.
9.
10.

11.
12.
13.

Water suppliers are open to creative solutions to solving the region’s water supply issues, and
this Outlook identifies an array of municipal water supply options including conservation,
reuse, conventional options (both regional and local in nature), and the use of stormwater to
meet forecasted municipal needs and provide sufficient water for fish habitat. However,
institutional constraints in place at this time are preventing and/or delaying the ability of
water suppliers to fully use these supply options to provide municipal water in the most
efficient manner.
The Outlook’s regional assessment indicates that there is a long-term need for additional
water supplies in the region. Such supplies can come from conservation, reuse, conventional
supply options, and potentially stormwater. Critical water resource management decisions
need to be made soon, so the best supply options can be planned and implemented in a timely
manner.
The Forum is confident that the challenges faced by the Central Puget Sound, in meeting the
water needs for people and fish habitat can be overcome. The state, the Forum, and other
stakeholders must work cooperatively to overcome institutional constraints and pursue
alternative supply options in order to move forward in their efforts to provide the threecounty region with a long-term, sustainable supply of water to meet the needs of people and
fish.
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What’s in the 2001 Outlook Report?
Table S-9 shows a summary of the 2001 Outlook report contents. The full report is available
on the Internet at www.cityofseattle.net/forum

Table S-9: Summary of 2001 Outlook Report Contents
Section
No.

Title and Description

1

Introduction.

2

The Central Puget Sound Water Suppliers’ Forum. This section describes the Forum, its
membership, and its effort to create the Outlook.

3

The Region’s Water Supplies. This section describes existing sources of water supply for
municipal utilities in the Central Puget Sound region. These supplies are the primary sources
available to meet future demands for water.

4

The Region’s Municipal Water Needs. This section describes the anticipated demand for water by
municipal utilities in the Central Puget Sound region over the next 50 years.

5

Fish and Other Water Needs in the Region. Instream flow, the amount of water that must be left in
streams and rivers to provide sufficient fish habitat, is today the most closely watched non-municipal
water need. This section describes the current state of knowledge about instream flow needs in the
Central Puget Sound region’s largest watersheds, the assumption being that these amounts of water,
at an absolute minimum, must be left in the streams and are not available for municipal use.

6

Evaluation of Municipal Water Needs. This section compares municipal water supplies and
projected municipal demands to identify areas in the region that will likely need to increase their
supplies or reduce demands to meet their water needs between 2000 and 2020.

7

Potential Regional Solutions. While many utilities are already planning at a local level to meet
projected shortfalls in water supply, this section introduces options for regionwide activities
(described in sections 8 through 12) that could help reduce demands for water or increase water
supplies available to local utilities.

8

Options for Increased Conservation. This section discusses the potential of conservation
measures to reduce future water supply needs and to supplement conventional supplies. It also
describes regional conservation scenarios.

9

Conventional Supply Options. This section provides a comprehensive list of regional water supply
options being considered by utilities in the region. It also describes solutions planned by those local
utilities whose water demands are projected to exceed existing supplies before 2020.

10

Reuse Options. This section discusses the potential for wastewater reuse to act as a water supply
source, primarily by offsetting the demand for drinkable water, and identifies specific opportunities in
the region for wastewater reuse.

11

Stormwater Options. This section discusses the potential for using stormwater management
options to supplement water supply either directly or by offsetting the demand for drinkable water,
and identifies specific stormwater management opportunities across the region that provide water
supply benefits.

12

Barriers to Meeting Municipal Needs. This section identifies the institutional constraints and
management issues that limit development of a sustainable water resource management program in
the region.

13

Moving Forward. The Forum’s goal is to help meet the water resource needs of the Central Puget
Sound area by working with water suppliers, the state, tribes, and other interested stakeholders to
develop and implement a sustainable and adaptive water resource management program by 2010.
This section provides the Forum’s vision for meeting that goal.
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To get a copy of the Outlook contact:
The Central Puget Sound Water Suppliers Forum
c/o Tacoma Water
253 | 502.8188
For more information about the Forum and the Outlook,
visit our website at: www.cityofseattle.net/forum
In support of this regional effort, Seattle proudly hosts the
Forums website.
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Section 1
INTRODUCTION
This 2001 Central Puget Sound Water Supply Outlook (Outlook) presents the results of a
multi-year effort by the Central Puget Sound Water Suppliers’ Forum (Forum) to assess the
state of municipal water supply and preliminary aquatic habitat instream flow needs in the
three-county region of Pierce, Snohomish, and King Counties. This document provides
essential information to begin the development of a strategy that will provide a sustainable
supply of water to meet the needs of fish and people in the region. The Forum, a group of
water suppliers and counties that are working together in a collaborative fashion, has
produced this Outlook. Although commissioned by the Forum, the Outlook was possible
only through an effort that involved most of the water suppliers in the region, the three county
governments, the region’s watershed planning groups, and a wide variety of other
stakeholders.

Water Resource Challenges in the Region
The Central Puget Sound area faces significant challenges in meeting the water needs for
people and fish with available resources. Although seemingly abundant in this area, water is
a limited natural resource. Demands on this resource have been increasing and are likely to
continue to do so in the future, although they will increase more slowly due to increased
conservation efforts. The King, Pierce, and Snohomish County area has experienced rapid
growth over the past 10 years, and an additional 27 percent increase in the area’s population
is anticipated between 2000 and 2020. In the longer term, a 61 percent increase in population
is expected between 2000 and 2050. At the same time, the region is working to recover
threatened species of fish by improving fish habitat. In some cases, this may require making
less water available for municipal purposes as more water is left in the river. There is also
considerable uncertainty in the actual quantity of the resource available to meet the region’s
needs.
At least 24 of the 158 largest utilities in the three-county region, including large regional
purveyors, anticipate water supply shortfalls before 2020. A combination of enhanced water
conservation, alternative supplies such as reuse, and new water supplies will be needed to
address both near- and long-term shortfalls in the region. These predicted shortfalls, coupled
with variability in natural climatic conditions, unanticipated growth, fish habitat concerns,
and uncertainty in supply and policy constraints, illustrate the challenges facing the Central
Puget Sound region today. Clearly, water resource decisions are, and will continue to
become, more complex. Effective water resource decision making will require input and
direction from a variety of stakeholders who can collectively address and overcome these
challenges.
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One of the Forum’s main goals is to work collaboratively with state agencies, tribes,
environmental organizations, businesses, and other interested stakeholders to develop a
sustainable water resources management program for the region over the next 10 years. As a
first step toward meeting that goal, the Forum has accepted responsibility for developing this
Regional Water Supply Outlook.

The Outlook – An Ongoing and Adaptive
Assessment
The Outlook is an ongoing and adaptive planning tool, which helps provide a foundation for
future regional water resource planning and coordination in the Central Puget Sound area
(including King, Pierce, and Snohomish Counties).
This is the first time that water suppliers across the three counties have worked together to
jointly evaluate municipal water supplies and demands on a regional basis. Concurrent to the
Outlook planning process, the region’s watershed planning groups have begun to assemble
preliminary information that helps begin to identify where low instream flows may be an
impediment to the recovery of salmon and other fish species. Together, this information
provides the first step in an assessment of the region’s water supply needs.

What’s in the 2001 Outlook Report?
This 2001 Outlook report presents information on regional water supplies, regional water
needs, and future supply options that water suppliers, counties, and others can use in future
decision making. This information is essential to begin the development of a sustainable
water resources management program to meet the needs of people in the region while
providing for necessary fish habitat. This report also identifies institutional constraints and
water resource management issues that limit the ability of water suppliers to efficiently use
existing supplies and implement future supply options to meet the municipal water supply
needs of the region. Table 1-1 presents a summary of the 2001 Outlook report contents by
section.

Regional Nature of the Outlook
The Outlook was developed based on information provided by the 158 largest utilities in the
three-county area, serving approximately 91 percent of the area’s population. The retail
service area boundaries for the utilities included in the survey are shown in Figure 1-1. A list
of all utilities that were included in the survey effort, ranked by their retail demands, is
presented in Table 1-2. Through extensive survey and verification efforts, most of these
utilities supplied information about their past water use, existing supplies, forecast demands,
and planned supply improvements.
The remaining 9 percent of the regional population that was not included in the survey effort
is served by smaller utilities or private wells. Estimates of water use by these smaller utilities
and residences served by private wells in the three-county area were also included in the
overall regional forecast in the Outlook.
Subregional and regional demand forecasts were prepared as part of the Outlook based on
individual utilities’ past water use information and the Puget Sound Regional Council’s
1-2
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demographic forecast. This report focuses primarily on the regional results and future supply
options. Specific information regarding individual utility data can be found in stand-alone
technical memoranda that were generated throughout the Outlook process. A list of these
memoranda is provided in Appendix E.

Table 1-1: Summary of 2001 Outlook Report Contents
Section
No.

Title and Description

1

Introduction.

2

The Central Puget Sound Water Suppliers’ Forum. This section describes the Forum, its
membership, and its effort to create the Outlook.

3

The Region’s Water Supplies. This section describes existing sources of water supply for
municipal utilities in the Central Puget Sound region. These supplies are the primary sources
available to meet future demands for water.

4

The Region’s Municipal Water Needs. This section describes the anticipated demand for water by
municipal utilities in the Central Puget Sound region over the next 50 years.

5

Fish and Other Water Needs in the Region. Instream flow, the amount of water that must be left in
streams and rivers to provide sufficient fish habitat, is today the most closely watched non-municipal
water need. This section describes the current state of knowledge about instream flow needs in the
Central Puget Sound region’s largest watersheds, the assumption being that these amounts of water,
at an absolute minimum, must be left in the streams and are not available for municipal use.

6

Evaluation of Municipal Water Needs. This section compares municipal water supplies and
projected municipal demands to identify areas in the region that will likely need to increase their
supplies or reduce demands to meet their water needs between 2000 and 2020.

7

Potential Regional Solutions. While many utilities are already planning at a local level to meet
projected shortfalls in water supply, this section introduces options for regionwide activities
(described in sections 8 through 12) that could help reduce demands for water or increase water
supplies available to local utilities.

8

Options for Increased Conservation. This section discusses the potential of conservation
measures to reduce future water supply needs and to supplement conventional supplies. It also
describes regional conservation scenarios.

9

Conventional Supply Options. This section provides a comprehensive list of regional water supply
options being considered by utilities in the region. It also describes solutions planned by those local
utilities whose water demands are projected to exceed existing supplies before 2020.

10

Reuse Options. This section discusses the potential for wastewater reuse to act as a water supply
source, primarily by offsetting the demand for drinkable water, and identifies specific opportunities in
the region for wastewater reuse.

11

Stormwater Options. This section discusses the potential for using stormwater management
options to supplement water supply either directly or by offsetting the demand for drinkable water,
and identifies specific stormwater management opportunities across the region that provide water
supply benefits.

12

Barriers to Meeting Municipal Needs. This section identifies the institutional constraints and
management issues that limit development of a sustainable water resource management program in
the region.

13

Moving Forward. The Forum’s goal is to help meet the water resource needs of the Central Puget
Sound area by working with water suppliers, the state, tribes, and other interested stakeholders to
develop and implement a sustainable and adaptive water resources management program by 2010.
This section provides the Forum’s vision for meeting that goal.
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Section 1
Participation of Stakeholder Workgroups in the Outlook Process
As part of the Outlook effort, the Forum convened four workgroups to engage a variety of
stakeholders in a collaborative process to identify and describe the following types of future
regional supply options and to identify related fish and Endangered Species Act (ESA) issues:
n

Options for Increased Conservation

n

Conventional Supply Options

n

Reuse Options

n

Stormwater Options

n

Fish and ESA Issues

The information developed and/or reported by each workgroup is intended to inform water
suppliers, elected officials, and other stakeholders of the potential regional supply options
available in the three-county area and their feasibility for addressing regional needs. The
Conventional Supply Options workgroup also addressed specific institutional constraints and
water resource management issues that limit the ability of water suppliers to efficiently use
existing supplies and implement future supply options to meet the needs of the region.
It is unlikely that any one solution identified by the stakeholder workgroups is sufficient to
address all of the region’s needs. Therefore, a combination of the above supply options will
likely be required to develop a sustainable water resources management program for the
region.
As potential future municipal water supply options are identified, it is important to consider
how the supply might impact current instream flow regimes and fish species. As a first step
in acknowledging and understanding the water quantity requirements of fish, a fifth
workgroup was convened to address fish and ESA Issues. This workgroup attempted to
identify areas where flow is reported to be potentially problematic for fish, based on
information available from watershed planning groups in the region.
The products from each of these workgroups are presented as individual sections in this
Outlook Report (see Table 1-1).
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Surveyed Retail Utility Service Areas for
King, Pierce, and Snohomish Counties
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Table 1-2: Utilities Surveyed through the Outlook Process
(Listed by size)
King County

Pierce County

Seattle Public Utilities
City of Bellevue
Lakehaven Utility District
Northshore Utility District
Kent Water Department
Soos Creek Water & Sewer District
City of Renton
City of Auburn
City of Redmond
Highline Water District
Woodinville Water District
Covington Water District
City of Kirkland
Sammamish Plateau Water & Sewer District
Shoreline Water District
King County Water District No. 20
Coal Creek Utility District
City of Mercer Island
Cedar River Water & Sewer District
King County Water District No. 90
King County Water District No. 111
King County Water District No. 125
King County Water District No. 49
City of Bothell
City of Enumclaw
City of Issaquah
NE Sammamish Sewer & Water District
Union Hill Water Association Inc.
City of Pacific
City of Tukwila
Bryn Mawr/Skyway Water & Sewer
City of Duvall
King County Water District No. 45
City of North Bend
Snoqualmie Water
Sallal Water Association Inc.
Fall City Utility District No. 127
King County Water District No. 119
King County Water District No. 19
King County Water District No. 83
Ames Lake Water Association Inc.
Cherokee Bay Community Club Inc.
City of Black Diamond
Mirrormont Services
King County Water District No. 54
City of Algona
City of Carnation
Wilderness Rim Association
River Bend Homeowners Association
Heights Water
King County Water District No. 85
Burton Water Company Inc.
Dockton Water Association
Westside Water Association
King County Water District No. 1-Yarrow Bay
Snoqualmie Pass Utility District
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City of Tacoma Water Division
Lakewood Water District
City of Puyallup
City of Bonney Lake
Fort Lewis Water-Cantonment
Parkland Light & Water Company
Spanaway Water Company
Firgrove Mutual Inc
Summit Water & Supply Co.
Southeast Tacoma Mutual Water Co.
Southwood Water System
Mountain View-Edgewood Water Co.
City of Milton
City of Sumner
Fruitland Mutual Water Company
Town of Steilacoom
Town of Fircrest
City of Fife
Gig Harbor Water Department
Buckley Water
City of Orting
Artondale Water System
McChord Air Force Base
Peacock Hill
Minterbrook
Point Evans
Fox Island Mutual Water Association
Eatonville Water Department
Alderton-McMillin
Stroh's Water Company Inc
Sea Cliff Estates
City of DuPont
Tapps Island Water System
Curran Road Mutual Water Association
Western State Hospital
Canterwood Water System
Palmer Lake
Cedar Crest
View Royal Water Company
Hyada Mutual Service Company
Graham Hill Mutual Water Co. Inc.
Lake of the Woods Community Assn.
H2O Water
Olympic Mall Water System
Lake Holiday Association
Alderwood Estates
Lake Minterwood
Carbonado Water Department
McKenna Water District
Rosedale East
Bethel Green Acres
Raft Island Water Company
Shore Acres Water Company
Marion Water Co. Inc.
Herron Maintenance Water System
City of Roy
Wilkeson Water Department
Town of South Prairie
Chinook Estates
Eldorado Estates
Ashford Water District
Webstone Water District

Snohomish County
City of Everett Public Works
Alderwood Water District
Marysville Utilities
City of Lynnwood
City of Edmonds
Silver Lake Water District
Snohomish County PUD
City of Mountlake Terrace
Mukilteo Water District
Olympic View Water District
Cross Valley Water District
City of Monroe
City of Snohomish
Arlington Water Department
Seven Lakes Water Association
City of Stanwood Water Dept.
Tulalip Water System
Roosevelt Water Association
Highland Water District
Sultan Water Department
Granite Falls Water Dept.
City of Gold Bar
Three Lakes Water Association Inc.
Darrington Water System
Warm Beach Water Association
Sky Meadow Water Assn
Kayak Point Water Co. Inc.
Wilderness Ridge Community Club
Warm Beach Conference Grounds
Wandering Creek Homeowners
Association
Wilkshire Lane Water District Inc
Index Water Dept.
Startup Water District
Big Bend Landowners Association
Sultan Estates Water System
Tatoosh Water Company
Indian Ridge Water Association
Meadow Ridge
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Section 2
THE CENTRAL PUGET SOUND WATER
SUPPLIERS’ FORUM
The Central Puget Sound Regional Water Suppliers’ Forum (Forum) is a voluntary
organization comprised of representatives from public water systems and local governments
from King, Pierce, and Snohomish counties. The Forum was created in July 1998. The wide
range of publicly and privately owned, large and small water utilities represented by the
Forum provide public water to most of the three-county area population. Members of the
Forum, and the public water supply utilities they represent, jointly recognize the need for
collaborative efforts to address the region’s water needs for both the growing population and
aquatic habitat. Within the Forum’s membership is the recognition that there are a variety of
water utilities in the region: cities, special purpose districts, water associations, private
utilities, etc. These types of utilities are diverse in nature and they differ in specific interests
and levels of autonomy.
Members of the Forum initially began meeting to improve communications, develop a
consistent methodology for individual utility planning efforts, and where possible, to
coordinate their individual planning efforts. These early objectives evolved to include efforts
to address current and future regional public water needs and the water quantity needs of fish
as they relate to public water supply. However, the Forum is not a new regional governing
body for public water supply. Rather, the membership believes that a voluntary collaborative
effort will result in the most viable solutions to the region’s water needs.

Who Participates in the Forum?
Table 2-1 provides a list of participating Forum members.
The Forum’s members represent a very diverse group of public water utilities ranging from
large publicly owned systems, including Seattle, Tacoma, and Everett, to Water and Sewer
Districts and Regional Water Associations with their large and small, publicly and privately
owned members, and counties. Each of these entities has its own reasons for participating in
the Forum, but all share the common goal of increasing communication and coordination for
water supply planning in the three-county area.
Because of this diversity it is essential to recognize the variation in responsibilities of Forum
members. Although utilities are responsible for planning water supplies to meet the needs of
forecast growth, some utilities (such as water districts) are removed from final land-use
planning and regulatory decision-making processes.
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The Forum also has, and continues to seek, the active involvement of the area tribes, state
agencies, conservation and environmental organizations, and other interested stakeholders.

Table 2-1: Members of The Central Puget Sound Water Suppliers’ Forum
n

City of Tacoma
Ken Merry, Forum Chair and Superintendent of
Tacoma Water
Alternate: John Kirner, Deputy Superintendent,
Tacoma Water

n

City of Everett
Clair Olivers, Everett Public Works Director
Alternate: Jim Miller, Engineering
Superintendent, Everett Public Works

n

City of Seattle
Diana Gale, Managing Director, Seattle Public
Utilities
Alternate: Guillemette Regan, Regional Water
Policy Manager, Seattle Public Utilities

n

n

King County
Rick Kirkby, Regional Water Resources
Manager, Dept. of Natural Resources
Alternate: Dave Monthie, Regional Water Policy
Analyst, Dept. of Natural Resources
Pierce County
Tim Ramsaur, Water Programs Manager,
Public Works Dept.
Alternate: Susan Clark, Associate Planner,
Public Works Dept.

n

Snohomish County
Peter Hahn, Public Works Director
Alternate: Tom Dickson, Council Administrator

n

Cascade Water Alliance
Mike Gagliardo, Executive Director
Alternates: Lloyd Warren, Director, Bellevue
Utilities Dept., Gwenn Maxfield, Woodinville
Water District Commissioner

n

Pierce County Regional Water Association
Jeff Johnson, Manager, Spanaway Water

n

North Snohomish County Water Utility
Coordinating Committee
Currently vacant

n

Everett Water Utility Committee
Arden Blackledge, Alderwood Water District

n

East King County Regional Water
Association
Bob Pancoast, Executive Director

n

South King County Regional Water
Association
Don Wright, Administrator

n

Snohomish River Regional Water Authority
Ken Goodwin, Woodinville Water District
Commissioner

n

Water Suppliers Association
Ron Ricker, Commissioner, Shoreline Water
District

What is the Purpose of the Forum?
The Forum’s purpose is to address the region’s water supply issues and problems, facilitate
the resolution of these regional issues, and coordinate communication and information on
these issues in King, Pierce, and Snohomish Counties. The Forum’s long-term goal is to help
meet the water resource needs of the growing Central Puget Sound area: taking us from the
challenges and conflicts we face today in water resources management and working
collaboratively with state agencies, tribes, environmental organizations, businesses, and other
interested stakeholders to develop a sustainable water resources management program for the
region over the next 10 years. As a first step toward meeting that goal, the Forum has
accepted responsibility for developing this Regional Water Supply Outlook.
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The Central Puget Sound Water Suppliers’ Forum

Key objectives of the Forum include:
n

To coordinate public water supply planning among water supply agencies;

n

To identify municipal water supply needs defined by locally- and state-mandated
Comprehensive Land Use Plans consistent with the Growth Management Act;

n

To use water efficiently and seek new and better ways to conserve water;

n

To work collaboratively with local, state, and tribal governments and other stakeholders
to ensure that water-based recovery portions of Endangered Species Act responses can
be met in a timely and efficient manner.

n

To actively support a healthy fisheries program to be identified collaboratively by state,
tribal, and local governments as well as other groups;

n

To aggressively pursue environmental and other public benefits when developing public
water supplies;

n

To actively pursue opportunities to implement these objectives on a regional basis; and

n

To communicate with all groups that have an interest in water supply issues (including a
quarterly newsletter, Water Link)

Why Did the Forum Prepare the Outlook?
Prior to the Outlook, assessments of municipal water supply and demand had been performed
by local utilities and wholesale purveyors, but never at a three-county regional level. The
region is now at a point where most utilities are working with neighboring utilities to develop
coordinated water supply solutions, rather than implement solutions on an individual utility
basis. The Forum recognized the need for increased coordination in public water supply
planning, and accepted the responsibility for developing the Outlook, which presents
information on regional public water supplies, regional municipal water needs, preliminary
potential streamflow issues, and future supply options for the entire three-county area that
water suppliers and others can use in future decision making. The Outlook was developed
with participation from non-utility stakeholders to ensure regional water resource planning
can better integrate the water resource needs of both fish and people.

Will this Effort Continue?
With the completion of the Outlook, the Forum has prepared the first regional assessment of
existing and forecasted municipal water demands, identified new supply opportunities, and
described some potential instream flow issues, as reported by watershed planning groups, that
may affect existing and future municipal supply options. This information begins to provide
direction and a foundation for future water resource decision making.
Planning for the future is not a static, one-time activity, and the Forum intends to periodically
update the Outlook with information from utilities, planning agencies and other stakeholders.
A key piece of information that will help ensure the accuracy of population and demand
forecasts is the 2000 census results, which will be incorporated into future Outlook updates.

X011078_3127
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The Outlook process is adaptive and will continue. Section 13 discusses future Outlookrelated work.
In addition to preparing the Outlook, the Forum will continue to assist water suppliers, local
governments, and others in developing and implementing a sustainable water resource
management program that embraces the objectives of the Growth Management Act and
instream resource and habitat management initiatives within the Central Puget Sound region.

What is the Relationship of the Forum to the
Tri-County ESA and Watershed Planning Groups?
Several related regional planning activities are occurring concurrently with the Forum’s work
in the public water supply arena. Two significant and related efforts are:
n

Preparation of a coordinated plan for Puget Sound salmon recovery, being developed by
the Tri-County ESA Executive Committee in their response effort.

n

Preparation of watershed plans for each Water Resource Inventory Area (WRIA), or
watershed, across the state, including seven WRIAs in King, Pierce, and Snohomish
Counties.

Many of the organizations that are represented on the Forum are also represented in the TriCounty ESA and the watershed planning efforts. Forum members are communicating with
both of these groups to ensure that the Forum's work complements and does not duplicate
other regional efforts. As part of the data gathering effort for the Outlook, the Forum has
begun building relationships with watershed planning groups who provided the information
included in Section 5 of this report. In addition, the Forum's newsletter, Water Link, is sent to
the Tri-County ESA Executive Committee members and many of the individuals involved in
watershed planning in the Central Puget Sound area. The Forum also created an ESA Liaison
Committee, in part to facilitate communications between the Forum and the Tri-County ESA
group. The Forum’s ongoing coordination with ESA and watershed planning efforts will
support the objectives identified above, and provides the first step in a holistic assessment of
the region’s water supply needs.
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Section 3
THE REGION’S WATER SUPPLIES
The primary source of the region’s water supply is the many rivers and creeks that drain the
Cascade Mountain Range and flow through King, Pierce, and Snohomish Counties. These
surface waters carry runoff from precipitation, including delayed runoff captured in the
annual snow pack. The other source of water supply in the region is groundwater.
Groundwater supplies are primarily stored in unconsolidated sand and gravel aquifers derived
from glacial deposits. In effect, these aquifers serve as an enormous “reservoir” for the
region, by storing water that can be tapped for year-round use. Water users that rely on
groundwater rather than surface water include many self-supplied commercial and industrial
facilities, private households served by wells, and most of the small- to medium-sized water
utilities that have independent supplies.
Approximately 63 percent of the three-county population utilized surface water as their
primary drinking water source in 1995, and 37 percent utilized groundwater. However, the
use of surface water versus groundwater varies significantly by county. Table 3-1 indicates
the percent of groundwater and surface water used for municipal water supply in King,
Pierce, and Snohomish Counties.

Table 3-1: Public Water Supply in the Central Puget Sound Area
by Source of Supply
% Groundwater
Production

% Surface Water
Production

1,506,760

29%

71%

Pierce

580,550

66%

34%

Snohomish

429,650

16%

84%

2,516,960

37%

63%

County
King

Totals

1995 Total
Population Served

SOURCE: 1995 USGS Data: http://wa.water.usgs.gov?wuse/main.cnty.95.text

Available surface water resources vary significantly over the course of the year. Flows in
some rivers in the area are managed through the use of impoundments (dams), which are used
to store winter snowmelt runoff. This stored water helps prevent winter flooding and
provides municipal and non-municipal water supplies, hydropower, and water for fish habitat
during the dry season (late summer and early fall). Natural streamflow in unmanaged river
systems varies significantly over the year. The lowest flows typically occur during the late
summer and early fall; and much higher flows occur during the late fall and winter months
7/19/01
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and during spring snowmelt. Figure 3-1 presents a hydrograph from the unmanaged North
Fork of the Stillaguamish River. This figure illustrates the variability in flow over the course
of a year.

Figure 3-1: North Fork Stillaguamish River near Arlington, WA
Long-Term Mean Monthly Flows Based on 1928-1999 Daily Average Data

Long-Term Mean Monthly Flow (cfs)
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This section includes a detailed discussion of the municipal water supplies in the region, and
briefly addresses non-municipal water supplies. This information is used in later sections of
this report to identify when and where additional supplies will likely be needed in the region.

Municipal Water Supplies
One of the first steps in developing the Outlook was to prepare an inventory of municipal
supplies using information provided by individual utilities.1 The resulting inventory showed
that although there is considerable variation between counties, much of the three-county
population is served by a handful of major sources of supply, shown in Figure 3-2. For the
purposes of this report, a major supply is defined as one that provides at least 10 mgd of
supply. These major sources include the Seattle, Everett, and Tacoma surface water sources
that come from large rivers and reservoirs in the Cascades, and a few large groundwater
sources.
1

Information about individual utilities’ current water use was requested in a survey sent to the 158
largest utilities in the three-county area. (A complete list of these utilities is provided in Table 1-2 and
their service area boundaries are shown in Figure 4-1.) The surveyed utilities serve approximately
91 percent of the overall three-county population.
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Figure 3-2
Large Regional Water Supply Sources in King,
Pierce, and Snohomish Counties
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The Region’s Water Supplies
The major supplies shown in Figure 3-2 have capacities ranging from 10 mgd to 170 mgd on
an average annual basis. There is, however, some uncertainty in the capacity of each supply,
and the amount of water actually available can vary considerably from year to year. It is very
important to note that the amount of water referred to in this report as “available capacity” or
“available supply” is based upon a “typical” climate year; the interpretation by local utilities
as to the quantity of water that they have available; and the current regulatory environment.
Different interpretations of water rights and/or additional requirements by the Endangered
Species Act, for example, may have significant impacts upon the actual amount of water
available.
Following is a summary of each of the major regional sources of supply shown in Figure 3-2,
an inventory of surface water and groundwater supplies in the three-county area, and a
discussion of how these sources were characterized and quantified for this report.

Large Sources of Supply in the Region
Table 3-2 shows key information reported by utilities for each of the large regional sources of
supply in the three-county area (those with annual supply capacities greater than 10 mgd).
The table shows the maximum instantaneous and annual withdrawal rates for each large
source of supply as determined by water rights. Note that annual water rights are usually
expressed in units of acre-feet per year, but have been converted here into millions of gallons
per day to aid in comparing them with demand projections.
A utility’s water rights are often not fully utilized because of other factors such as instream
flow requirements or sustainability issues. The last column in the table provides an estimate
of how much supply is actually available from a source based on these factors (on an average
annual basis). It should also be noted that the average annual supply available is not additive
within or across the three-county area due to limitations and constraints on these supplies.
Examples of these limitations and constraints include seasonal availability, place of use, and
point of withdrawal.
The largest water purveyors in the region, Seattle, Tacoma, and Everett, each have large
supply sources and transmission facilities. These purveyors, in turn, supply water via their
transmission facilities to many of the utilities in the three-county area. Brief descriptions of
these three sources, including detailed information regarding water rights and estimates of the
amount of supply available from the sources, are provided below.

Sultan River Basin (Everett)
Everett has a single surface water source, Spada Reservoir, which is an impoundment on the
Sultan River. Everett’s average annual water right on the Sultan River is 129 mgd (148 mgd
possibly, if storage rights are included), and the City’s total maximum instantaneous water
right is 246 mgd. Of the total maximum instantaneous water right, 45 mgd is currently used
for non-potable uses by one customer, the Kimberly-Clark paper mill. Everett jointly owns
and operates the water supply and storage facilities at Spada Reservoir with the Snohomish
County Public Utility District. The use of water in excess of 225 mgd must have the
concurrence of the Public Utility District.

X011078_3127
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Table 3-2: Large Sources of Municipal, Potable Supply in King, Pierce, and Snohomish Counties
(annual supply capacity > 10 mgd)
Water Rights

Source

Type

Maximum
Instantaneous
Flow
(Qi) (mgd)

Average
Annual
Withdrawal
(mgd)

Average Annual
Supply
Available1
(mgd)

Surface Water

246

1292

1292,3

493

4514

1715

Snohomish County
Everett – Sultan River Basin

King County
Seattle
South Fork Tolt
Cedar River
Highline Wells

Surface Water
Surface Water
Groundwater

Renton Wells

Groundwater

32.8

13.2

13.2

Kent Wells & Springs

Groundwater

40.3

25.9

25.96

Auburn Wells & Springs

Groundwater

27.0

20.8

18.3

Lakehaven Wells

Groundwater

42.8

18.0

10.1

Tacoma
Green River
South Tacoma Wells
University Place Wells
Other Wells
Total

Surface Water
Groundwater
Groundwater
Groundwater

138.8
78.1
11.3
17.7
247

111.4
27.1
4.8
2.7
146

73.7
27.1
4.8
2.7
108.7

Lakewood

Groundwater

50.8

17.8

17.8

Fort Lewis

Groundwater

27.8

N/A

13.9

Puyallup

Groundwater

14.4

11.2

10.2

Pierce County

1

2
3
4
5
6

Estimate of how much supply is actually available from a source based on limiting factors such as instream flow requirements or
sustainability issues. Note, the average annual supply available is not additive within or across the three-county area due to limitations
and constraints on these supplies.
May be as high as 148 mgd if storage water rights are included.
Will depend on future yield analysis.
As part of the Cedar River Habitat Conservation Plan, Seattle has agreed to reserve 100 mgd of its water rights claim on the Cedar River,
on an average annual basis, to instream flows.
Firm yield available at 98% reliability.
Kent’s peak supply capacity during summer months is limited to 17 mgd because of resource availability; however, more capacity is
available during the rest of the year, and on an average annual basis the supply capacity is 25.9 mgd.

South Fork Tolt, Cedar River, and Highline Wells (Seattle)
Seattle has two surface water sources and a small groundwater source: the Cedar River
system, the South Fork Tolt Reservoir, and the Highline Well Field. Deliveries from each
supply source vary from year to year depending on the hydrologic conditions affecting each
supply source. On average, the Cedar River system provides 70 percent of Seattle’s total
supply, the South Fork Tolt system delivers 29 percent, and the Highline Well Field (used
primarily during peak summer water use periods) delivers 1 percent. The total annual water
3-6
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The Region’s Water Supplies
right/claim for the Seattle system (including all three supplies) is 451 mgd, and the
instantaneous water right is 493 mgd. Use of the South Fork Tolt is limited by instream flow
requirements established by the 1988 Tolt Settlement Agreement.
Operation of the Cedar is governed by the provisions of the Cedar River Habitat
Conservation Plan (HCP) adopted in 2000, including the Instream Flow Agreement. As part
of the HCP, Seattle is dedicated to keeping water diversions from the Cedar River for the next
5 to 10 years, except under emergency or very unusual situations, in the same range that
water diversions have been for the last five years (98 to 105 mgd on an annual average basis).
Also, Seattle intends to develop and implement a legal mechanism, such as a trust or other
arrangement, by which it can reserve 100 mgd of its annual water right claim for the benefit
of fish; this would reduce the annual water right/claim figure cited above. There are no
constraints on the full use of the Highline Well Field water right.
Sustainable use of Seattle’s water rights is constrained by the firm yield of the system.
Calculation of the firm yield is based on the pattern of seasonal demand and the assumption
that instream flow requirements are met. Because of the tremendous variability in stream
flows (and thus water availability) from year to year, firm yield is determined using a
98 percent reliability standard. Under this definition, the firm yield is the amount of water
that could be delivered in 98 years out of 100, on average, while maintaining minimum
instream flows and without lowering reservoirs below minimum levels. Using this method,
the annual firm yield for Seattle is estimated to be 171 mgd.2

Green River and Tacoma Wells (Tacoma)
Tacoma has two main sources of supply, the Green River (surface water) and the South
Tacoma wells (groundwater), which are augmented by many smaller groundwater sources.
Tacoma’s total annual water right for these sources is 146 mgd, and the total maximum
instantaneous water right is 247 mgd.
Tacoma’s peak supply is currently limited by the capacity of the transmission system.
Tacoma is currently developing a Second Supply Pipeline that will increase peak supply
capacity and enable developing a second diversion of the Green River.

Existing Supplies Inventory
The inventory of supplies shown in Table 3-3 was developed on the basis of the information
provided by individual utilities through surveys.
This inventory includes utilities that have water rights or supply capacities larger than 1 mgd.
The supplies for utilities that did not participate in the Outlook by providing survey
information are not shown. However, it should be noted that there are many smaller sources
of supply that contribute to the overall supplies in the region. This inventory includes only
those utilities with originating surface and groundwater supplies and does not include utilities
that rely solely on wholesale sources of supply. Some utilities with their own sources also
purchase water and this is indicated in the table. However, the amount of water that can be
purchased is not included in the data on water rights and supply capacities.

2

In most years, actual yield is more than this.

X011078_3127

7/19/01

Water Supply Outlook

3-7

The Region’s Water Supplies

Table 3-3: Utilities with Reported Supplies or Water Rights Greater than 1 mgd
Type(s) of Supply1
Utility Name

Groundwater

Surface
Water

Purchased
Water

Annual
Water
Right (Qa)2
(mgd)

Instantaneous
Water
Right (Qi)2
(mgd)

Infrastructure
Capacity3
(mgd)

0.5

5.2

NA

Possible instream flow
constraints

Reported Supply
Limitations4

King County

ü

Black Diamond Water Department
City of Auburn Water Division

ü

20.8

27.0

NA

18.3 mgd (by agreement
with Muckleshoot Tribe)

City of North Bend

0.3

3.2

NA

None reported

2.4

2.4

NA

Infrastructure

4.7

5.3

NA

None reported

13.2

32.8

27.1

Instream flows

5.4

7.9

NA

None reported

0.8

1.5

NA

None reported

17.9

23.5

NA

None reported

2.5

5.6

NA

None reported

Kent Water Department

ü
ü
ü
ü
ü
ü
ü
ü
ü

25.9

40.3

NA

17.0 mgd summer reliable
supply

King County Water District 111

ü

2.0

2.8

5.3

3.1 mgd peak day
(includes purchased water)

King County Water District 19

1.3

1.3

1.3

Lakehaven Utility District

ü
ü

18.0

42.8

41.0

10.1 mgd, aquifer
sustainability, purchase
agreements

NE Sammamish Sewer & Water District

ü

2.1

3.2

3.0

Pumping capacity

City of Pacific
City of Redmond Water System
City of Renton
Covington Water District
Fall City Water District No. 127
Highline Water District
Issaquah Water System
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Table 3-3: Utilities with Reported Supplies or Water Rights Greater than 1 mgd
Type(s) of Supply1
Utility Name
Sallal Water Association Inc.
Sammamish Plateau Water & Sewer
Seattle Public Utilities
Snoqualmie Water
Union Hill Water Association Inc.
Westside Water Association

Annual
Water
Right (Qa)2
(mgd)

Instantaneous
Water
Right (Qi)2
(mgd)

Infrastructure
Capacity3
(mgd)

0.7

2.4

NA

None reported

6.2

14.2

NA

Peak day

450.5

493.0

NA

171 mgd, instream flows

4.5

5.9

NA

None reported

1.9

1.9

NA

None reported

1.0

1.4

None reported

ü
ü

0.6

2.6

None reported

5.9

8.4

8.4

5.8 mgd (4,050 gpm)
spring yield

ü
ü
ü
ü

1.5

NA

2.5

None reported

11.2

14.4

14.2

12.0 mgd peak month

2.2

5.8

146.5

245.9

2.9

6.4

NA

27.8

0.5

1.7

2.1

5.6

Groundwater

ü
ü
ü
ü
ü
ü

Surface
Water

Purchased
Water

ü
ü
ü

Reported Supply
Limitations4

Pierce County
Buckley Water
City of Bonney Lake Water Department
City of Milton
City of Puyallup
City of Sumner
City of Tacoma Water Division

Firgrove Mutual Inc.
Fort Lewis Water-Cantonment
Fox Island Mutual Water Association
Fruitland Mutual Water Company
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ü
ü
ü

ü
ü
ü

Instream flows,
agreements, supplemental
water rights
None reported
13.9

13.9 mgd/18 hour
None reported

5.4

None reported
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Table 3-3: Utilities with Reported Supplies or Water Rights Greater than 1 mgd
Type(s) of Supply1
Utility Name
H2O Water
Lakewood Water District
Mountain View-Edgewood Water Company
Parkland Light & Water Company

Southeast Tacoma Mutual Water Company
Spanaway Water Company
Summit Water & Supply Company
View Royal Water Company - 343
Western State Hospital

Groundwater

Surface
Water

Annual
Water
Right (Qa)2
(mgd)

Instantaneous
Water
Right (Qi)2
(mgd)

0.3

1.9

None reported

17.8

50.8

58.4 mgd (40,530 gpm),
water rights

0

0

5.2

24.5

9.7 mgd (6,745 gpm) for 2
wks, then 8.0 mgd (5,545
gpm); aquifer yield

1.7

9.6

None reported

3.6

14.4

9.3

None reported

1.9

5.5

4.5

None reported

0.5

1.1

None reported

1.3

NA

None reported

1.8

3.3

None reported

128.5

246.0

0.3

1.1

ü

4.1

6.9

2.4 mgd (12-hour pumping
cycle)

ü
ü

21.9

NA

None reported

1.1

1.4

None reported

Purchased
Water

ü
ü
ü
ü
ü
ü
ü
ü
ü

Infrastructure
Capacity3
(mgd)

3.2

Reported Supply
Limitations4

2.5 mgd peak day

Snohomish County
Arlington Water Department
City of Everett Public Works Department

City of Gold Bar
Cross Valley Water District

ü
ü

ü
ü

ü
ü

ü

Marysville Utilities
Olympic View Water District
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Instream flows, place of
use, point of withdrawal,
Q = 246 mgd
0.2

None reported
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Table 3-3: Utilities with Reported Supplies or Water Rights Greater than 1 mgd
Type(s) of Supply1
Utility Name
Snohomish County PUD – Lake Stevens

Groundwater

ü
ü

Sultan Water Department
Tatoosh Water Company

Surface
Water

ü

Purchased
Water

Annual
Water
Right (Qa)2
(mgd)

Instantaneous
Water
Right (Qi)2
(mgd)

ü

1.3

3.5

None reported

1.4

NA

None reported

0.9

2.2

Infrastructure
Capacity3
(mgd)

2.7

Reported Supply
Limitations4

None reported

mgd = million gallons per day
1
2
3
4

Describes the type of supply source(s) for each utility, including groundwater, surface water, or purchased water.
These are the permitted annual and maximum instantaneous withdrawal rates reported by the utility.
This is the existing supply capacity reported by the utility.
This column shows any constraints reported by the utility. A utility’s actual supply capacity may be less than the withdrawal rate permitted by water right due to factors such as instream flow requirements, aquifer yield limitations,
storage limitations, or infrastructure limitations. These factors may limit supply over a particular time period (e.g., peak day, peak week, peak month, or peak season). There may be constraints not reported by the utility, or that
may be added in the future due to ESA requirements.
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Quantifying a Municipal Source of Supply
The amount of water available from a source of supply is most often quantified by water
rights or by firm or sustainable yield during a given period. Both of those concepts are
described below.

Water Rights
Water suppliers in the Central Puget Sound region have three basic types of water rights: (1)
a claimed right, (2) a permitted right, or (3) a certificated right.
A claimed water right is a right for which a claim has been filed with the Washington State
Department of Ecology (Ecology) pursuant to RCW 90.14. If such a right is for surface
water, the right to withdraw or divert must have been established prior to 1917, when the
Washington surface water code was created. For groundwater, the right to withdraw must
have been established prior to 1945, when the state groundwater code was created. An
example of a claimed surface water right is Seattle’s Cedar River water right.
A permitted water right is granted through a water right application process. After a water
right application is made, Ecology must investigate to determine if it meets the “four-part
test”:
1. Water is available,
2. It will be beneficially used,
3. It will not impair existing rights, and
4. It will not be detrimental to public welfare.
If such a determination is made, the department issues a permit. At this point, the applicant
may proceed with the development of the waterworks associated with diversion or
withdrawal of the permitted water quantity. An example of a permitted water right is
Seattle’s Tolt River water right.
A certificated water right is issued by Ecology upon determination by Ecology or its
predecessors that an appropriation has been “perfected” in accordance with RCW 90.03 for
surface water or RCW 90.44 for groundwater. This is commonly referred to as the “Pumps
and Pipes” principle. Subsequently, Ecology has required that all of the water right quantities
be put to beneficial use prior to issuance of a certificate. Everett’s Sultan River water rights
are examples of certificated water rights.
As a subcategory of the above rights, there is an inchoate right that refers to that portion of a
water right that has not yet been put to beneficial use (cf. RCW 90.03.460).
Water rights allow utilities to withdraw water at an annual average rate and peak
instantaneous rate from a source or combination of sources. In some cases, however, less
water is available from a source than is permitted by a water right. This is typically due to
one or more factors, including the following:
n

Instream flow requirements

n

Aquifer yield limitations

n

Storage limitations
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These factors may affect the average annual withdrawal rate, the peak withdrawal rate, or the
maximum withdrawal rate over an intermediate time frame, e.g., a peak week, peak month, or
peak season.

Firm or Sustainable Yield
The amount of water available from large surface water sources such as the Green, Cedar,
Tolt, and Sultan Rivers varies seasonally and from year to year, depending on conditions such
as rainfall, snowpack, snowmelt, and runoff. Utilities that rely on these sources have
estimated the firm (or sustainable) yield, based on past stream flow information, which is the
amount of water that can be supplied from these sources on an average annual basis at a given
level of reliability. Reliability is determined by each utility, and is typically expressed as a
percentage. As an example, the 98-percent-reliable firm yield from a source would be the
average annual amount of water that could have been withdrawn, statistically, 98 out of the
past 100 years without experiencing a supply shortfall. In many cases, the firm or sustainable
yield from a source is theoretical and cannot currently be realized because of physical
constraints (such as treatment plant or transmission pipeline capacity) and water right
limitations.

Uncertainty in Municipal Water Supplies
Determining the actual water supply available to meet existing and forecast demands involves
considerable uncertainty. Factors that may affect the capacity of municipal water supplies
include:
n

Uncertainty of a utility’s ability to use existing water rights,

n

Uncertainty of a utility’s ability to obtain new water rights,

n

The uncertainty surrounding additional, yet unaccounted for, demand that may arise from
existing systems that discontinue production of water. Reasons for discontinuation of
productions include, but are not be limited to, lack of operational viability or inability to
comply with new or existing water quality regulations,

n

Uncertainty in how much water is needed, and when, in rivers and streams for fish
habitat, and potential new regulations and/or requirements for improving fish habitat that
may limit the supply utilities currently assume is useable,

n

Tribal and other federal reserved rights which may withdraw a further share of water that
is currently considered by utilities to be available for future use, and

n

Uncertainty about the actual quantity of water available in any given year due to climatic
variations such as drought or global warming.

These factors make it difficult to accurately predict how much water is available for
municipal supplies in the future. Where possible, quantification of or information about these
factors as they relate to particular supplies can provide guidance in water supply planning
efforts. Section 5 explores one of these factors in detail: the information currently available
on water needs for fish habitat.
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Water Transmission Facilities
The local and regional supply information presented above is used in the Outlook to identify
areas where demands are expected to exceed the available supply capacity by 2020.
Infrastructure is a critical part of identifying shortfalls. In some cases, the ability to convey
water between utilities is all that is necessary to meet a utility’s future supply needs. Included
below is a brief summary of existing regional transmission systems and major transmission
facilities planned for construction in the near future.
Figure 3-2 shows transmission facilities in the three-county area. The major transmission
facilities are pipelines larger than 24 inches in diameter. Figure 3-2 also shows selected
minor transmission facilities to illustrate the approximate extent of the interconnected piping
network in the region. In addition to the transmission facilities shown, many utilities have
interties with adjacent purveyors.
Several regional transmission projects are either planned for or are under construction within
the three-county area that will significantly increase the supply available to many utilities. In
Pierce County, construction has begun on the Second Supply Pipeline, which will provide
additional transmission capacity from the Green River to Tacoma. Several utilities in Pierce
and King Counties plan to use the additional supply provided by this new transmission line.
In Snohomish County, the planned Clearview pipeline will convey water from Everett’s
transmission system to utilities in south Snohomish County. In King County, the proposed
Seattle–Tacoma Intertie pipeline will convey water from Tacoma’s Second Supply Pipeline
to the Seattle system, and a new supply pipeline from Bellevue to Issaquah is also being
planned.

Non-Municipal Water Supplies
In addition to the municipal supplies discussed previously, the region’s surface and
groundwater resources are also used for a variety of non-municipal out-of-stream purposes.
These include commercial and industrial facilities with independent supplies; individual
households that have wells supplying domestic needs; agricultural operations using water for
irrigation and livestock watering; and fish hatcheries, among other uses. These nonmunicipal supplies are not analyzed in this report.
On a statewide basis, the largest category of water supply (excluding hydropower) is that
used for agricultural irrigation. Based on 1995 data, irrigated agriculture accounts for
approximately 74 percent of surface and groundwater withdrawals in the state.
Approximately 15 percent of water used in the state is for municipal purposes, and 11 percent
for industrial purposes. However, water usage in Eastern and Western Washington differs
greatly. Where irrigated agriculture comprises 91 percent of Eastern Washington’s total
water use, it comprises only 11 percent of Western Washington’s usage. Table 3-4 indicates
the relative water uses for both Eastern and Western Washington.3

Table 3-4: Water Usage in Eastern and Western Washington
Type of Use
Irrigated Agriculture
Municipal Purposes
Industrial Purposes

Western Washington

Eastern Washington

11%
37%
52%

91%
5%
4%

SOURCE: Personal Communication, Washington State Dept. of Ecology, April 2001
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Statistics on water diversions and withdrawals for non-municipal uses are not readily
available for the Central Puget Sound region. While the Department of Ecology maintains a
database of water rights, quantitative information is lacking for all but permitted water rights.
Water claims make up the bulk of water rights in the Central Puget Sound region, but
maximum flows associated with water claims are not contained in the database. It is
therefore not possible to provide even a rough estimate of the total amount of water that has
been allocated through water rights.
Individual domestic wells represent an additional increment of water supply in the region, not
represented by water rights above. This is because individual household wells are generally
exempt from the requirement to obtain a water-rights permit from Ecology. As an indicator
of the magnitude of water supply for individual household wells, SPU has estimated that in
King County, approximately 23,000 households may be served by individual wells, out of a
total of 463,000 single-family households. This represents approximately 5 percent of the
single-family households, with the remaining 95 percent being served by public water
systems.
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Section 4
THE REGION’S MUNICIPAL WATER NEEDS
Growth in the Central Puget Sound area’s population and corresponding municipal water supply
needs is forecast to continue in both the near and long term. Developing strategies to best meet these
needs, including new municipal water supply development, requires a lengthy planning, permitting,
and implementation process. It can take 20 years or more from the time a conventional regional
supply option is conceived before it is on-line and delivering water. Therefore, it is important to
look at both near-term and long-term regional water needs in current regional water resource
planning efforts. This section presents an estimate of future municipal water needs in the Central
Puget Sound region, which is used in Section 6 to help identify potential supply shortfalls in the area,
and in Section 8 as the basis for developing a range of potential conservation scenarios.
Municipal water needs include water supplied by utilities and used by homes and businesses for
activities such as food preparation, laundry, bathing, and gardening, and by industries that rely on
water for a wide range of manufacturing and industrial processes. Non-municipal water needs,
including water needs for fish habitat, are discussed in Section 5.
This section includes:
n

An overview of the demographic and demand forecasts,

n

Forecast growth in population, households, and employment from 2000 through 2050,

n

The baseline demand forecast (without existing conservation programs),

n

The demand forecast with existing conservation programs,

n

The baseline demand forecast by urban growth area (UGA), and

n

The baseline demand forecast by Water Resource Inventory Area (WRIA).

A brief summary of the demand forecasting methodology is also presented at the end of this section,
and a detailed description of that methodology is included as Appendix A.

Overview of Demographic and Demand Forecasts
Forecasts of water demand were provided by many of the utilities that responded to the Outlook
survey. While these forecasts are useful in understanding the particular situations of individual
utilities, they were developed using a wide variety of methodologies and assumptions. When
summed up, the total of all individual utility forecasts often results in an overestimate of future
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regional needs.1 For this reason, a regional forecast model was created for the Outlook using a
consistent approach to projecting water demand across all utilities. Both the regional forecast and
individual utilities’ forecasts were used in Section 6 to identify utilities that may need additional
supply capacity to meet forecast demands between 2000 and 2020.
The Outlook demand forecasts are based on regional economic and demographic projections
prepared by the Puget Sound Regional Council (PSRC) through 2020, a PSRC aggregate regional
forecast to 2030, and the U.S. Department of Commerce forecasts to 2045. These forecasts were
combined with individual utilities’ current water use and anticipated reductions in per-household and
per-employee water use through 2020. Current water use reflects reductions achieved from 1990
through 1998. These reductions are due to various influences including past conservation, rates,
utility-sponsored programs, improved system efficiencies, and use of higher efficiency water fixtures
required by the plumbing code. The forecast includes, in detail, the 158 largest utilities in King,
Pierce, and Snohomish Counties. Smaller utilities and private wells (including all unsurveyed
utilities) in the three-county area are included as a group in the demand forecast to form a complete
regional picture. The forecast does not include withdrawals from streams and lakes used for
irrigation purposes only, as they are not part of municipal water supplies in the region.
The Outlook demand forecast is intended to be accurate on a regional basis, but may not capture
details about near-term development in specific local areas. For example, an individual utility may
know that based on a new sewer extension in a specific area, 500 new homes will be built over the
next two years—this level of detail may not be accounted for in the Outlook. This kind of detail,
though, is often included in individual utilities’ own forecasts, so individual utilities’ forecasts
should be used for local project planning purposes requiring a higher level of detail.
The demand forecasts for individual utilities developed as part of the Outlook process in order to
generate regional and subregional forecasts are discussed in this section. These detailed forecasts
were presented in technical memoranda used to develop the Outlook (see Appendix E), but are not
included in this report.
Information about individual utilities’ current water use was provided by the utilities through an
extensive survey and verification effort, involving the 158 largest utilities in the three-county area.
A complete list of these utilities is provided in Table 1-2 and their service area boundaries are shown
in Figure 4-1. These surveyed utilities serve approximately 91 percent of the overall three-county
population. A handful of those utilities did not respond during survey and verification efforts. For
the utilities that did not return surveys, past water use characteristics from a similar nearby utility
were used as estimates for those non-responding utilities in the demand forecast.
Table 4-1 shows the estimated population served by the surveyed utilities within each county. This
table also shows the estimated population served by unsurveyed utilities and private wells, which
includes residents inside utility service areas that are served by private wells.

1

There are several reasons that totaling individual utility forecasts overestimates future regional demands. One is that a
primary function of individual utility forecasts is distribution system planning. Since the costs of oversizing distribution
mains, pump stations, etc., are minuscule compared to the costs of undersizing them, it is not unreasonable for utilities to
intentionally forecast on the high side in order to avoid the possibility of undersizing these types of facilities. Because
of this, it is not uncommon for utility forecasts to make no allowances for anticipated reductions in per capita
consumption due to the effects of conservation, new state plumbing codes, and higher water prices. Occasionally,
population growth associated with a particular development is included in the forecasts of more than one utility because
it has not yet been determined which utility will serve that development. While this may be prudent for the individual
utility, it leads to double counting when their forecasts are aggregated.
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Table 4-1: 1998 Breakdown of Population Served by Surveyed Utilities,
Unsurveyed Utilities, and Private Wells
Population Served by
Surveyed Utilities2

Population Served by
Unsurveyed Utilities and
Private Wells

County
Population1

Population

% of Total

1,705,802

1,593,992

93%

111,810

7%

Pierce

699,929

614,016

88%

85,913

12%

Snohomish

577,259

512,336

89%

64,923

11%

2,982,990

2,720,344

91%

262,646

9%

County
King

Regional Total
1
2

Population

% of Total

Total county population based on Puget Sound Regional Council population estimates.
Population served by surveyed utilities does not include population served by private wells inside utilities' service areas.

Forecast Growth
In the near term, from 2000 through 2020, the King, Pierce, and Snohomish County area population
is anticipated to increase by 27 percent (835,000 new people). The same area is expected to see a 61
percent increase (1,889,000 new people) in the long term, from 2000 through 2050. Most of this
growth will occur within urban growth areas, consistent with the Growth Management Act.
Detailed demographic projections were available for the three-county area from 2000 through 2020.
Beyond 2020, however, the only demographic projections available were a single overall population
estimate for the three-county area through 2030 and a single statewide population estimate through
2045. Because the level of detail was vastly different for these planning periods, different
methodologies were developed for generating near-term and long-term regional population and
demand forecasts. These methodologies are summarized at the end of this section and presented in
detail in Appendix A.

Near-Term Population, Household, and Employment Forecast (2000–2020)
The demographic and economic projections used to develop the near-term (2000–2020) demand
forecast were prepared by the PSRC and published in June 1999. For planning purposes, PSRC
divides the three-county area into forecasting areas, called Traffic Analysis Zones (TAZs). In order
to estimate the current and future population, households, and employment in each utility’s service
area, the PSRC’s demographic forecasts by TAZ were apportioned to utility service areas using a
geographic information system (GIS) model. This apportionment was refined with survey data from
individual utilities to take into account households within utilities’ service areas but not served by
them. Figures 4-2 and 4-3 show the projected regional population through 2020, and Table 4-2
shows projected population, households, and employment through 2020.
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Figure 4-2: Projected Regional Population from 2000 to 2020 (by Retail Service Areas)
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Figure 4-3: Projected Regional Population from 2000 to 2020 (by Major Wholesale Service Areas)
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Long-Term Population, Household, and Employment Forecast (2020–2050)
Demographic forecasts on a regional basis were extended to 2050 using the June 1999 PSRC
aggregate regional forecast to 2030 (a single population number for the three-county area) and the
U.S. Department of Commerce, Bureau of Economic Analysis (BEA) forecast to 2045 for the State
of Washington as a whole (a single growth rate for the entire state). Because these demographic
projections were available only for the three-county and statewide levels, analysis of long-term
demographics and demands was done only for the entire three-county region.
Figure 4-3 and Table 4-2 show the projected regional population through 2020 and 2050,
respectively. The regional population is projected to grow from 3.1 million in 2000 to almost 5.0
million by 2050. This represents a 1 percent average annual growth rate.

Demand Forecast without Existing Conservation
Programs (Baseline Forecast)
The near-term and long-term demographic projections were combined with individual utilities’
current water use factors (average water use per household or employee) to develop a regional
“baseline” demand forecast. This baseline forecast includes conservation achieved to date and
anticipated reductions in water use levels due to continued effects of the 1993 state plumbing code
(plumbing code savings), but does not include future reductions in water use due to existing or
planned conservation programs, water reuse programs, or other technological advances. Because
continued savings from existing conservation programs are not included, the baseline forecast most
likely overestimates future water demands. However, as there are significant differences in the level
of existing and planned conservation in the region, this baseline provides a consistent starting point
across the region from which effects of future reductions in demand due to factors such as
conservation can be measured.
The 1993 plumbing code requires efficient water-using fixtures for new construction and
remodeling, which results in less water being used for much of the new growth in the area. This
reduction in water use levels is called plumbing code savings. Most of the reductions in water use
due to plumbing code savings will be achieved by 2020.
The near- and long-term demand forecasting methodologies, including development of current water
use factors and estimates of plumbing code savings, are summarized at the end of this section and
described in more detail in Appendix A.

Near-Term Baseline Forecast (2000–2020)
Near-term baseline average day and peak day municipal water demand forecasts are presented in
Figure 4-4 and Table 4-3, which includes a breakdown by county, major city, wholesale service area,
and smaller utilities and private wells. From 2000 through 2020, the baseline regional average day
demands are projected to increase by about 14 percent. Continued implementation of the 1993
plumbing code is anticipated to reduce today’s water use levels considerably, resulting in a savings
of about 63 mgd in 2020 average day demands compared to what those demands would be with
current water use levels.
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Table 4-2: Projected Population, Households, and Employment by Region and Subregion, 2000–20501,2,3
Population
County/Utility
King County
Seattle
Seattle Wholesale Customers
Subtotal
Other Surveyed Utilities5
Smaller Utilities and Private Wells
Pierce County
Tacoma
Tacoma Wholesale Customers
Subtotal
Other Surveyed Utilities5
Smaller Utilities and Private Wells
Snohomish County
Everett
Everett Wholesale Customers
Subtotal
Other Surveyed Utilities5
Smaller Utilities and Private Wells
Regional Total

2000

Single-Family Households

2010

2020

2000

1,932,060
659,616
772,788
1,432,404
393,538
106,118
839,165
319,358
45,884
365,242
359,108
114,815
743,562
105,068
503,488
608,556
62,870
72,136
3,514,787

2,132,731
715,007
862,657
1,577,664
445,950
109,117
935,289
356,476
56,661
413,137
402,125
120,027
855,749
118,695
583,649
702,344
71,372
82,033
3,923,769

462,567
151,920
179,704
331,624
89,990
40,953
198,880
74,715
9,548
84,263
92,816
21,801
164,635
18,027
109,393
127,420
15,500
21,715
826,082

506,712
157,789
200,842
358,631
104,325
43,756
229,128
86,564
10,800
97,364
107,695
24,069
201,781
20,619
137,295
157,914
20,135
23,732
937,620

559,370
169,280
225,013
394,293
119,687
45,390
254,435
95,919
12,897
108,816
120,809
24,810
231,727
23,023
158,929
181,952
23,085
26,690
1,045,532

2050 Regional Total

4,978,275

2050 Regional Total

1,105,774

1,755,422
607,871
697,012
1,304,883
346,621
103,918
728,360
267,504
37,682
305,186
312,984
110,190
605,163
91,242
397,934
489,176
48,885
67,102
3,088,945

2010

2020

Multifamily Households4
2000

2010

2020

353,840
170,744
126,997
297,741
54,367
1,732
98,061
44,862
8,336
53,198
37,562
7,301
88,773
24,892
60,448
85,340
5,360
(1,927)6
540,675

401,470
192,520
145,611
338,131
61,502
1,837
106,753
48,932
10,452
59,384
39,721
7,648
100,281
28,042
68,501
96,543
5,473
(1,735)6
608,504

2050 Regional Total

818,267

278,564
134,314
100,064
234,378
42,985
1,201
73,956
31,022
5,698
36,720
30,307
6,929
62,885
19,763
41,487
61,250
3,989
(2,354)6
415,405

Employment
2000
1,239,858
586,382
488,625
1,075,007
163,792
1,059
306,069
140,745
28,444
169,189
127,391
9,489
240,663
89,259
126,281
215,540
17,706
7,417
1,786,590

2010
1,413,967
668,914
558,565
1,227,479
184,585
1,903
353,061
161,971
33,952
195,923
146,843
10,295
279,747
104,036
148,759
252,795
19,190
7,762
2,046,775

2020
1,522,052
709,126
612,825
1,321,951
197,637
2,464
387,957
178,512
35,793
214,305
161,755
11,897
311,023
111,410
170,440
281,850
21,192
7,981
2,221,032
2,647,072

Based on apportioned Puget Sound Regional Council demographic forecasts and calculated percentage of population served.
The number of households within surveyed utility service areas that are currently served by private wells was held constant through 2020.
3 Projected population, households and employment shown are for retail service areas of the utilities.
4 PSRC counts duplexes and units in mobile home parks as multifamily households.
5 Edmonds and Olympic View are included in Snohomish County's Other Surveyed Utilities, but they do receive a portion of their supply from the City of Seattle.
Similarly, Enumclaw and Lakehaven of King County receive a small percentage of their supply from Tacoma, but are included in King County's Other Surveyed Utilities
rather than Tacoma Wholesale Customers.
6 Multifamily households for Snohomish County Smaller Utilities and Private Wells is shown as a negative number - this represents an adjustment to match the overall
projected number of multifamily households in Snohomish County (Everett has more multifamily units than estimated by the PSRC).
1
2
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Figure 4-4: Baseline Average Day Demand Forecast for King, Pierce, and
Snohomish Counties, 2000–2020
(does not include effects of conservation programs implemented after 2000)
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Table 4-3: Baseline Demand Forecast by Region and Subregion, 2000–2020
(does not include effects of conservation programs implemented after 2000)
Average Day Demand (mgd)
2000 2010

2020

2020
Reduction 1

King County
Seattle
Seattle Wholesale
Customers
Subtotal
Other Surveyed Utilities
Smaller Utilities and
Private Wells

212
76
79

226
79
86

240
82
93

155
46
11

165
50
11

Pierce County
Tacoma
Tacoma Wholesale
Customers
Subtotal
Other Surveyed Utilities
Smaller Utilities and
Private Wells

123
65
7

Snohomish County
Everett
Everett Wholesale
Customers
Subtotal
Other Surveyed Utilities
Smaller Utilities and
Private Wells
Regional Total

County/Utility

Maximum Day Demand (mgd)
2000 2010

2020

2020
Reduction 1

35
12
14

429
132
176

460
138
191

489
143
206

72
22
30

175
54
11

26
8
1

308
99
22

329
109
22

349
118
22

52
17
3

132
69
8

135
70
8

17
7
1

237
109
14

256
117
16

262
119
17

36
12
2

72
43
8

77
47
8

78
49
8

8
8
1

123
99
15

133
108
15

136
111
15

14
19
3

99
47
41

110
48
50

118
49
55

11
2
8

177
69
85

199
70
103

215
72
115

21
3
15

88
5
6

98
6
6

104
7
7

10
1
-

154
11
12

173
13
13

187
14
14

18
2
1

434

468

493

63

843

915

966

129

mgd = million gallons per day
1

Reduction due to plumbing code savings from what 2020 demands would have been using 1996-1998 average water use factors.

Long-Term Baseline Forecast (2020–2050)
Regional water supply projects are generally developed to meet long-term needs. Therefore,
a long-term baseline demand forecast was also prepared for 2020 through 2050. Although
the long-term forecast is less detailed, it is still informative in terms of the expected
magnitude of growth in regional water demands after 2020. Most of the reductions in water
use due to savings based on the current plumbing code will be achieved by 2020. Therefore,
the baseline demand forecast from 2020 through 2050 does not include any additional
plumbing code savings beyond 2020.
The long-term baseline average day and peak day municipal water demand forecasts are
presented in Figure 4-5 and Table 4-4. From 2000 through 2050, the baseline regional
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average day demands are expected to increase by about 39 percent. As with the demographic
forecasts, the growth rates are applicable for regional planning purposes, but may not be
applicable to individual water service areas. Demand in individual service areas may grow
faster, slower, or not at all from 2020 through 2050.

Table 4-4: Regional Baseline Demand Forecast, 2000–2050
(does not include effects of conservation programs implemented after 1998)1
Average Day Demand (mgd)
2000
2020
20502

County/Utility
King County
Seattle
Seattle Wholesale Customers
Subtotal
Other Surveyed Utilities
Smaller Utilities and Private Wells

212
76
79
155
46
11

240
82
93
175
54
11

294

Pierce County
Tacoma
Tacoma Wholesale Customers
Subtotal
Other Surveyed Utilities
Smaller Utilities and Private Wells

123

135

165

65
7
72
43
8

70
8
78
49
8

Snohomish County
Everett
Everett Wholesale Customers
Subtotal
Other Surveyed Utilities
Smaller Utilities and Private Wells
Regional Total

99
47
41
88
5
6
434

118
49
5
104
7
7
493

145

603

Peak Day Demand (mgd)
2000
2020
20502
429
132
176
308
99
22

489
143
206
349
118
22

597

320

237

262

109
14
123
99
15

119
17
136
111
15

177
69
85
154
11
12
843

215
72
115
187
14
14
966

262

1,179

mgd = million gallons per day
1

The baseline demand forecast includes conservation levels achieved by 2000 and future savings due to continued implementation of the
1993 plumbing code. This baseline forecast is considered conservative as it does not include the impact of ongoing or new conservation
programs.

2 2050 average day and peak day demands were developed for the three-county area as a whole, based on a long-term statewide
demographic forecast. No demographic breakdown was available by county. The 2020 demand within each county was scaled up to 2050
based on the overall 2050 total for illustration purposes. It is likely that more of the forecast increase in demand from 2020 through 2050
will occur in Pierce and Snohomish Counties and less will occur in King County.
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Figure 4-5: Three-County Baseline Regional Demand Forecast, 2000–2050
(does not include effects of conservation programs implemented after 2000)
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NOTE: The baseline demand forecast includes conservation levels achieved by 2000 and future savings due to continued
implementation of the 1993 plumbing code. This baseline forecast is considered conservative, as it does not include the
impact of ongoing or new conservation programs.

Demand Forecast with Existing Conservation
Programs
Existing conservation programs in place today will continue to reduce water use levels. At a
regional level, the 2020 average day demands will be about 40 mgd less than the baseline
forecast in 2020 if existing programs achieve the expected reductions in water use. Section 8
describes how this estimate of existing conservation program effects was developed. Figure
4-6 shows the anticipated reduction in demands from 2000 through 2020 due to existing
conservation programs. Regional demands are anticipated to increase more slowly than
population due to ongoing conservation efforts. Table 4-5 shows the forecast increase in
population, baseline demand, and forecast demand with existing conservation programs.
With these existing programs, the regional average day municipal demand is anticipated to
increase by 4.4 percent from 2000 through 2020, compared with a 27 percent increase in
population over the same time frame. Furthermore, additional conservation efforts may be
implemented in that time frame.
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Figure 4-6: Regional Average Day Demand with Existing Conservation Programs
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Table 4-5: Regional Population and Average Day Demand Forecast
with Existing Conservation Programs
2000

2020

Percent Increase

Population Forecast

3,088,945

3,923,769

27.0%

Baseline Demand Forecast
(without Existing Conservation
Programs)

434 mgd

493 mgd

13.6%

Demand Forecast with Existing
Conservation Programs

434 mgd

453 mgd

4.4%

Several additional conservation scenarios (with increasing levels of conservation intensity)
were developed that would reduce future demands even further. These scenarios are
described in Section 8.
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Baseline Demand Forecast by Urban Growth Area
Baseline water demand forecasts have also been grouped by urban growth area (UGA). The
State’s Growth Management Act (RCW 36.70A) requires that county and city governments
define UGAs to focus growth in developed areas and to reduce urban sprawl. It is useful to
examine demand from this perspective because growth projections within UGAs have not to
date taken into account the availability of water resources. This forecast by UGA provides
information that can be used for future growth management planning efforts.
The same methodology used to generate the 2000 through 2020 regional forecast was also
used for the water demand forecast by UGA, and is presented in Appendix A. The forecast
includes municipal and industrial uses, and domestic uses by individual household wells. It
does not include non-municipal irrigation, hydropower, and other uses of water.
As with previously reported demand forecasts, the baseline demand forecast includes
conservation due to plumbing code savings anticipated through 2020, and does not include
other potential reductions in water use factors (average water use per household or
employee). Therefore, it is a conservative forecast. Future reductions in demand from this
baseline forecast are likely, due to factors such as additional conservation, potential future
changes to the plumbing code, and technological advances.

Urban Growth Areas Located within the Planning Area
There are 30 UGAs within King, Pierce, and Snohomish Counties. Each county has a major
metropolitan UGA, as well as multiple smaller UGAs associated with outlying communities.
Figure 4-7 shows the location of the UGAs in comparison to utilities’ service areas in the
three-county area.

UGA Demographics
Table 4-6 shows a summary of the demographic apportionment by UGA, and includes 30
urban growth areas. Planning staff in King, Pierce, and Snohomish Counties were contacted
to confirm the demographic apportionments. While the counties do not have complete sets of
demographic numbers for comparison, each county confirmed that in general, the
apportionments produced by this analysis are consistent with the projected growth patterns
for the three-county planning area.

Results of UGA Baseline Demand Forecast
Table 4-7 summarizes the baseline demand forecast by UGA within King, Pierce, and
Snohomish Counties. Average day and maximum day demands are grouped by UGA and are
shown for 2000, 2010, and 2020. These results show that the demand within urban growth
areas is approximately 92 percent of total demand in King County, 87 percent in Pierce
County, and 89 percent in Snohomish County.
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Table 4-6: Demographics Grouped by UGA, 2000–2020
2000
POP1

UGA

SFHH2

2020

MFHH3

EMP4

POP1

SFHH2

MFHH3

EMP4

King County
King County
Metropolitan UGA5
Carnation UGA

1,567,659

400,651

270,173

1,192,536

1,895,362

477,028

389,901

1,462,989

1,817

642

45

295

2,097

785

57

358

4,206

1,392

67

468

7,121

2,476

148

637

Enumclaw UGA

11,656

3,054

1,202

3,771

13,249

3,731

1,318

4,150

North Bend-Snoqualmie
UGA
Redmond Ridge Fully
Contained Community6
Total Inside All UGAs
Outside All UGAs
Total For King County
% Inside All UGAs

10,307

2,736

938

2,876

14,248

3,970

1,421

4,052

852

268

13

1,000

1,234

423

20

1,306

1,596,496
158,926
1,755,422
91%

408,744
53,823
462,567
88%

272,439
6,125
278,564
98%

1,200,945
38,913
1,239,858
97%

1,933,312
199,419
2,132,731
91%

488,414
70,956
559,370
87%

392,866
8,604
401,470
98%

1,473,492
48,560
1,522,052
97%

530,468

141,635

64,613

230,886

692,514

181,589

94,404

296,943

11,284

3,215

369

1,492

16,499

4,795

584

2,155

4,408

1,261

192

1,820

5,330

1,585

207

2,218

780

388

0

31

929

471

0

40

Dupont UGA

1,972

423

339

3,090

4,419

826

924

6,618

Eatonville UGA

2,129

698

51

458

2,211

740

55

460

Gig Harbor UGA

9,526

2,370

1,291

2,723

13,436

3,592

1,685

3,321

Orting UGA

2,839

1,332

177

732

4,836

2,257

339

1,499

402

211

4

28

454

237

7

28

S Prairie UGA

63

38

1

2

108

68

1

6

Wilkeson UGA

353

154

10

151

416

188

11

175

564,223
164,137
728,360
77%

151,726
47,154
198,880
76%

67,048
6,908
73,956
91%

241,415
64,654
306,069
79%

741,153
194,136
935,289
79%

196,349
58,086
254,435
77%

98,217
8,536
106,753
92%

313,464
74,493
387,957
81%

Duvall UGA

Pierce County
Pierce County
Comprehensive UGA7
Bonney Lake UGA
Buckley UGA
Carbonado UGA

Roy UGA

Total Inside All UGAs
Outside All UGAs
Total For Pierce County
% Inside All UGAs
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Table 4-6: Demographics Grouped by UGA, 2000–2020
2000
UGA

POP1

SFHH2

2020

MFHH3

EMP4

POP1

SFHH2

MFHH3

EMP4

Snohomish
County
SW Snohomish County
UGA8
Arlington UGA

369,063

92,378

51,063

186,368

520,910

128,029

80,852

243,881

10,567

2,860

1,020

7,314

14,268

3,810

1,604

8,772

---

---

---

---

---

---

---

---

Gold Bar UGA

1,375

357

47

173

2,188

578

94

220

Granite Falls UGA

1,535

882

49

177

2,169

1,264

89

143

---

---

---

---

---

---

---

---

42,493

12,123

1,813

5,058

57,290

16,561

2,841

6,878

---

---

---

---

---

---

---

---

Marysville UGA

40,782

11,935

3,099

11,899

56,124

15,680

5,863

14,418

Monroe UGA

10,462

3,058

1,083

4,052

13,980

4,235

1,516

5,344

Snohomish UGA

9,899

2,592

1,186

3,991

11,595

2,997

1,529

4,564

Stanwood UGA

3,480

1,073

213

1,241

5,139

1,646

321

1,535

Sultan UGA

3,250

925

85

408

5,174

1,497

170

521

492,907
112,256
605,163

128,183
36,452
164,635

59,660
3,225
62,885

220,681
19,982
240,663

688,837
166,912
855,749

176,296
55,431
231,727

94,879
5,402
100,281

286,276
24,747
311,023

81%

78%

95%

92%

80%

76%

95%

92%

2,653,626
435,319
3,088,945
86%

688,653
137,429
826,082
83%

399,146
16,259
415,405
96%

1,663,041
123,549
1,786,590
93%

3,363,302
560,467
3,923,769
86%

861,060
184,472
1,045,532
82%

585,962
22,542
608,504
96%

2,073,232
147,800
2,221,032
93%

Darrington UGA9

Index UGA9
Lake Stevens UGA
Maltby UGA9

Total Inside All UGAs
Outside All UGAs
Total For Snohomish
County
% Inside All UGAs

Three-County
Region
Within UGAs
Outside UGAs
Total For Region
% of Total Within UGAs

Source: Source of demographic data is Puget Sound Regional Council projections for 2000 and 2020.
1
2
3
4
5
6

7
8
9

POP = Population
SFHH = Single-Family Households
MFHH = Multifamily Households includes duplex units, apartment units, and condominiums
EMP = Employment
Includes the City of Seattle.
Under the provisions of RCW 36.70A, Redmond Ridge is considered a Fully Contained Community, not an Urban Growth Area.
However, the area is included in this analysis as it is similar to an UGA in that an urban level of service is expected to be provided
within the area’s boundaries.
Includes the City of Tacoma.
Includes the City of Everett.
The Index, Darrington, and Maltby UGAs have not been included in detailed analysis throughout the Outlook process; therefore, no
specific analysis is performed upon them here.
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Table 4-7: Baseline Demands Grouped by UGA, 2000–2020
(does not include effects of conservation programs implemented after 2000)
UGA
King County
King County Metropolitan UGA1
Carnation UGA
Duvall UGA
Enumclaw UGA
North Bend-Snoqualmie UGA
Redmond Ridge Fully Contained Community 2
Total Inside All UGAs
Outside All UGAs
Total For King County
% Inside All UGAs
Pierce County
Pierce County Comprehensive UGA3
Bonney Lake UGA
Buckley UGA
Carbonado UGA
Dupont UGA
Eatonville UGA
Gig Harbor UGA
Orting UGA
Roy UGA
South Prairie UGA
Wilkeson UGA
Total Inside All UGAs
Outside All UGAs
Total For Pierce County
% Inside All UGAs
Snohomish County
SW Snohomish County UGA4
Darrington UGA5
Arlington UGA
Gold Bar UGA
Granite Falls UGA
Index5
Lake Stevens UGA
Maltby5
Marysville UGA
Monroe UGA
Snohomish UGA
Stanwood UGA
Sultan UGA
Total Inside All UGAs
Outside All UGAs
Total For Snohomish County
% Inside All UGAs
Three-County Region
Within UGAs
Outside UGAs
Total For Region
% of Total Within UGAs

Average Day Demand (mgd)
Maximum Day Demand(mgd)
2000
2010
2020
2000
2010
2020
191.66
0.13
0.32
2.09
1.07
0.06
195.34
16.66
212
92%

203.85
0.16
0.46
2.20
1.28
0.07
208.01
17.99
226
92%

216.60
0.16
0.53
2.22
1.41
0.09
221.01
19.99
241
92%

383.32
0.33
0.64
5.23
2.52
0.15
392.18
36.82
429
91%

408.63
0.39
0.93
5.50
3.01
0.17
418.63
41.37
460
91%

435.19
0.40
1.07
5.54
3.31
0.22
445.73
44.27
490
91%

100.87
1.22
0.86
0.07
0.48
0.28
1.38
0.44
0.06
0.03
0.06
105.74
16.26
122
87%

109.06
1.45
0.90
0.08
0.67
0.27
1.56
0.57
0.07
0.04
0.06
114.73
17.27
132
87%

111.74
1.57
0.90
0.07
0.85
0.25
1.67
0.69
0.06
0.04
0.06
117.92
17.08
135
87%

191.55
2.65
1.71
0.13
0.95
0.64
2.98
0.87
0.17
0.07
0.12
201.83
36.17
238
85%

207.66
3.16
1.80
0.15
1.35
0.62
3.37
1.14
0.18
0.07
0.13
219.63
37.37
257
85%

213.05
3.42
1.79
0.15
1.71
0.59
3.62
1.37
0.17
0.07
0.12
226.06
36.94
263
86%

75.91

82.49

87.25

128.93

142.55

152.22

1.17
0.10
0.22

1.33
0.14
0.29

1.37
0.15
0.29

2.31
0.30
0.52

2.62
0.40
0.68

2.71
0.44
0.68

2.44

3.01

3.33

4.58

5.63

6.24

5.00
1.32
0.93
0.28
0.33
87.72
11.28
99
89%

5.79
1.54
0.96
0.34
0.43
96.31
13.69
110
88%

5.87
1.65
0.99
0.40
0.47
101.77
15.23
117
87%

9.35
4.00
1.75
0.53
0.75
153.02
22.98
176
87%

10.82
4.68
1.81
0.63
0.97
170.80
27.20
198
86%

10.98
4.96
1.87
0.75
1.05
181.89
32.11
214
85%

389
44
433
90%

419
49
468
90%

441
52
493
89%

747
96
843
89%

809
106
915
88%

854
113
967
88%

Includes the City of Seattle.
Under the provisions of RCW 36.70A, Redmond Ridge is considered a Fully Contained Community, not an Urban Growth Area. However,
the area is included in this analysis as it is similar to an UGA in that an urban level of service is expected to be provided within the area’s
boundaries.
3 Includes the City of Tacoma.
4 Includes the City of Everett.
5 The Index, Darrington, and Maltby UGAs have not been included in detailed analysis throughout the Outlook process; therefore, no
specific analysis is performed upon them here.
1
2

X011078_3127

7/19/01

Water Supply Outlook

4-19

Section 4

Baseline Demand Forecast by Water Resource
Inventory Area (WRIA)
A baseline water demand forecast was also prepared to show the demographics and demands
in each Water Resource Inventory Area. WRIAs are geographical areas (basins) defined by
the Washington State Department of Ecology for purposes of water resource management.
Watershed planning groups have been convened in all WRIAs in the region to address either
comprehensive water resource issues under the Watershed Planning Act or to focus on
salmon recovery under the Salmon Recovery Act. More detail on these planning efforts is
described in Section 5.
The same methodology used to generate the 2000 through 2020 regional forecast was also
used for the water demand forecast by WRIA, and is presented in Appendix A. The forecast
addresses municipal and industrial uses, and domestic uses by individual household wells. It
does not address irrigation, hydropower, or other uses of water.
As is the case with all of the demand forecasts presented in the Outlook, the baseline demand
forecast only includes conservation due to plumbing code savings anticipated through 2020,
and does not include other potential reductions in water use factors (average water use per
household or employee). It is therefore a conservative forecast. Future reductions in demand
from this baseline forecast are likely, due to factors such as additional conservation, potential
future changes to the plumbing code, and technological advances.

WRIAs Located within the Planning Area
There are nine WRIAs that are within or overlap King, Pierce, and Snohomish Counties. The
WRIA names and numbers are listed in Table 4-8, and Figure 4-8 shows the location of the
WRIAs and utilities located within the planning area. Five of the WRIAs are located entirely
within the three-county planning area, while only portions of the other four WRIAs overlap
the planning area. The area percentage of each WRIA that is located within the three-county
planning area is also presented in Table 4-8.

Table 4-8: WRIAs Located in King, Pierce, and Snohomish Counties
WRIA Number

4-20

WRIA Name

Percentage of WRIA
within Planning Area

3

Lower Skagit-Samish

5

Stillaguamish

7

Snohomish

100%

8

Cedar-Sammamish

100%

9

Duwamish-Green

100%

10

Puyallup-White

100%

11

Nisqually

12

Chambers-Clover

15

Kitsap
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WRIA Demographics
Demographics for each of the water resource inventory areas are shown in Table 4-9.

Table 4-9: Demographic Apportionment by WRIA for Three-County Planning Area,
2000 and 2020
2000
POP1

WRIA

SFHH2

2020

MFHH3

EMP4

POP1

SFHH2

MFHH3

EMP4

35

1,370

1,619

287

1,558

2,032

2,482

433

1,922

55

36,230

11,585

254

18,384

52,772

17,663

658

20,173

7

348,040

92,544

19,803

83,566

480,008

131,820

33,074

105,515

8

1,364,522

366,797

224,954

991,444

1,701,005

447,313

328,974

1,232,553

9

560,778

149,689

81,490

380,209

683,883

181,118

118,828

462,697

10

352,706

111,548

56,098

171,221

465,542

145,779

79,704

216,671

115

11,336

3,770

498

2,548

14,717

4,410

1,112

4,420

12

389,675

78,580

30,178

132,818

491,797

101,862

43,360

171,322

155

24,287

9,950

1,843

4,842

32,014

13,085

2,361

5,761

Total

3,088,945

826,082

415,405

1,786,590

3,923,769

1,045,532

608,504

2,221,032

SOURCE: Source of demographic data is Puget Sound Regional Council projections for 2000 and 2020.
POP = Population
SFHH = Single-Family Households
3 MFHH = Multifamily Households
4 EMP = Employment
5 Numbers are only for portion of WRIA that lies within the three-county area.
1
2

Results of WRIA Baseline Demand Forecast
Table 4-10 shows a summary of the baseline demand forecast by WRIA within King, Pierce,
and Snohomish Counties. Average day and maximum day demands are grouped by WRIA
and are shown for 2000, 2010, and 2020.

Table 4-10: Baseline Demand Forecast Grouped by WRIA
(does not include effects of conservation programs implemented after 2000)
WRIA
3 Lower Skagit-Samish
5 Stillaguamish
7 Snohomish
8 Cedar-Sammamish
9 Duwamish-Green
10 Puyallup-White
11 Nisqually
12 Chambers-Clover
15 Kitsap
Total

Average Day Demand (mgd)
2000
2010
2020
0.17
0.20
0.23
1.93
2.25
2.49
71.83
77.59
81.17
162.77
176.25
188.08
66.44
69.20
74.28
44.75
51.44
55.03
4.85
4.99
4.81
78.27
82.28
83.52
4.16
4.52
4.62
433
468
494

Maximum Day Demand (mgd)
2000
2010
2020
0.32
0.38
0.43
3.75
4.37
4.84
120.96
132.87
151.10
323.23
351.36
373.20
134.17
144.20
156.80
92.60
106.40
113.29
11.99
12.26
11.74
146.74
154.39
156.43
8.97
10.38
10.51
843
915
967

mgd = million gallons per day
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Section 4

Comparing the Baseline Demand Forecast to
Individual Utilities’ Demand Forecasts
As part of the verification of the 2000–2020 regional forecasts, the forecast demands were
compared with the forecasts prepared by the individual utilities. In some cases, the individual
utilities’ projections were completed several years prior to the Outlook and have not been
updated to reflect current levels of development. When summed up, the total of all individual
utility forecasts can result in an overestimate of future regional needs.2 This is why a regional
methodology was used in the Outlook to achieve a consistent approach to projecting water
demand across all utilities. Overall, the Outlook’s 2020 baseline demand forecast varies from
those projected by individual utilities as follows:
n

King County: Outlook forecast is 20 percent lower than the sum of utilities’ reported
projections.

n

Pierce County: Outlook forecast is 15 percent lower than the sum of utilities’ reported
projections.

n

Snohomish County: Outlook forecast is 17 percent lower than the sum of utilities’
reported projections.

For all three counties, the Outlook demand forecast is lower than the sum of the individual
utilities’ forecasts. Potential reasons for this difference include:
n

Some utilities may have assumed more growth than is predicted by the PSRC, and

n

Conservation measures in individual utilities’ forecasts may differ from those used in
preparing the Outlook.

Summary of Regional Demand Forecasting
Methodology (2000–2050)
At the beginning of the Outlook process, a methodology was developed to forecast demands
by individual utilities that could be aggregated on a regional basis. This methodology is
based on utilities’ current water use patterns, regional (PSRC) demographic projections, and
estimates of future conservation. Generally, the following steps were used to develop the
demand forecast:
1. Calculate individual utilities’ current water use factors (water use factors are the amount
of water used by a single-family or multifamily household per day, or by an employee per
day). Current water use factors include reductions achieved to date from various
conservation efforts.
2. Estimate the future reduction in water use factors based on plumbing code requirements
(plumbing code savings).
3. Forecast population, single-family and multifamily households, and employment through
2020 within each utility’s retail service area using PSRC data.
4. Forecast baseline demands, based on demographics and water use factors for singlefamily and multifamily households and employees that account for anticipated plumbing
code savings.
2

See footnote 1 on page 4-2.
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These steps are briefly summarized below. A detailed description of the demand forecasting
methodology for 2000–2020 projections, 2020–2050 projections, for WRIAs, and for UGAs
is included in Appendix A.

Calculating Current Water Use Factors
Current water use factors (calculated for each utility) are the average amount of water used by
a single-family or multifamily household or employee per day during the period from 1996–
1998. Table 4-11 shows the average current water use factors in each county. When reading
Table 4-11, it should be noted that:
n

The water use factors shown in Table 4-11 are averages of individual utility water use
factors. Water use factors vary from utility to utility. It is the individual utility water use
factors that are used in conjunction with PSRC projections to develop the overall demand
forecast.

n

The “non-residential water use factors” column does not include some large industrial
water use.

Table 4-11: Current Water Use Factors (Average 1996–1998)
Average Day Demand
Single-Family
(gal/hh/day)

Multifamily
(gal/hh/day)

Non-Residential1
(gal/emp/day)

King County2
Seattle
Seattle Wholesale Customers
Other Surveyed Utilities3
Smaller Utilities and Private Wells

218
187
222
251
241

132
100
146
199
175

46
43
43
69
57

Pierce County2
Tacoma (Inside City Limits)4
Tacoma (Outside City Limits) 4
Tacoma Wholesale Customers
Other Surveyed Utilities3
Smaller Utilities and Private Wells

255
226
283
236
265
241

195
173
278
228
195
175

65
60
60
72
63
60

Snohomish County2
Everett
Everett Wholesale Customers
Other Surveyed Utilities3
Smaller Utilities and Private Wells

234
214
235
235
241

152
151
148
113
175

51
38
60
50
60

County/Utility

1
2
3

4

Non-residential water use factors do not include large industrial water use (large industrial use includes industrial customers that have
an annual use greater than 100,000 gallons per day).
Water use factors for the counties are shown as an average of those utilities that provided sufficient data to calculate factors.
The county average includes the three largest utilities in each of those counties.
Edmonds and Olympic View receive some of their supply from the City of Seattle. However, because that is only a portion of their
total supply they are included in Snohomish County's Other Surveyed Utilities, rather than Seattle Wholesale Customers. Similarly,
Enumclaw and Lakehaven of King County receive a small percentage of their supply from Tacoma, but are included in King County's
Other Surveyed Utilities rather than Tacoma Wholesale Customers.
Tacoma's water use factors include all customers in the retail service area, which includes a large area outside the city limits.
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Section 4
Current water use factors were calculated for each individual utility based on the average of
1996–1998 average day demand data reported in the surveys. Some of the utilities surveyed
either did not return surveys or did not have sufficient data from which to calculate water use
factors or maximum day peaking factors. For these utilities, water use and peaking factors
were assumed to be the same as nearby, similar utilities for which data was available.
Current water use factors for smaller utilities and private wells were assumed to be the
average of water use factors for all utilities in the three-county area, excluding Seattle,
Tacoma, and Everett. The maximum day peaking factor for smaller utilities and private wells
was assumed to be 2.0, based on Washington State Department of Health planning
guidelines.
For the baseline demand forecast, the estimated future reduction in water use factors includes
only plumbing code savings. Potential effects of other factors (such as utility-sponsored
conservation efforts and rate structures) on demand are estimated separately, as they require
additional actions on the part of individual utilities to implement, whereas plumbing code
savings are independent of utility actions.

Plumbing Code Savings
The baseline demand forecast includes an estimate of the reduction in water use factors that
would be anticipated if, through 2020, utilities implemented no additional conservation
measures beyond what they have already done as of 1998. The reduction in water use factors
is due to plumbing code requirements for the installation of water-efficient fixtures in new
and remodeled construction (plumbing code savings).
Workgroups made up of Water Supply Planning Committee members were formed for each
county to develop an estimate of plumbing code savings. These workgroups reviewed
available information on potential future plumbing code savings and developed the estimates
shown in Table 4-12. These estimates are the percent reduction from the 1996–1998 average
water use factors to 2020 water use factors. These estimates of plumbing code savings result
in a significant reduction to forecasted demands. Note that plumbing code savings were then
held constant for regional forecasts generated from 2020 to 2050.

Table 4-12: Estimated Plumbing Code Savings from 1997 to 2020
(reduction in water use factors due to 1993 plumbing code)
County
King County
Pierce County
Snohomish County

Single-Family
10.3%
10.3%
10.3%

Multifamily
12.3%
11.9%
12.3%

Non-Residential
14.0%
10.5%
14.0%

Forecasting Population, Households, and Employment
The demographic and economic projections used to develop the Outlook 2000–2020 demand
forecasts were prepared by the PSRC and published in June 1999. These projections are
consistent with the Washington State Office of Financial Management’s (OFM’s) statewide
population and employment forecast by county. The PSRC refines OFM’s forecast with
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information on recent development and local conditions for King, Pierce, and Snohomish
Counties. For planning purposes, the three-county area is divided into forecasting areas,
called Transportation Analysis Zones (TAZs). The PSRC forecasts population, single-family
and multifamily households, and numbers of employees within each TAZ for 2000, 2010, and
2020.
In order to estimate the current and future population, households, and employment in each
utility’s service area, it was necessary to apportion the PSRC’s TAZ forecasts to utility
service areas. This was done with the use of a GIS analysis, then refined with survey data
reported by the individual utilities.

Sources of Population Growth Rates Beyond 2020
The PSRC forecasts of population, employment, and households by TAZ used for the 2000–
2020 projects are only available through 2020. At this time, PSRC has not extended these
detailed forecasts to later years. Therefore, two alternative sources of demographic
projections were used in developing the regional 2050 demand forecast. These sources are:
n

PSRC’s June 1999 aggregate regional forecast to 2030. This forecast covers the entire
four-county PSRC area (King, Kitsap, Pierce, and Snohomish Counties). The forecast is
not broken down into smaller geographic areas such as counties or TAZs. The aggregate
forecast includes demographic categories such as population, single-family households,
multifamily households, and employment.

n

The U.S. Department of Commerce, Bureau of Economic Analysis (BEA) forecast to
2045 for the State of Washington as a whole. This forecast covers the entire state as one
unit, and is not broken down into smaller geographic areas. It includes categories such as
population and employment, but not households.

Preparing the Baseline Demand Forecast
The baseline demand forecast was prepared by first applying the estimated future reduction in
water use factors to the current utility water use factors. Current water use factors include
reductions achieved to date from various sources of conservation (conservation programs,
higher water rates, state plumbing code, etc.). Then, the reduced water use factors were
multiplied by projections of single-family and multifamily households and employment to
develop residential and non-residential demand projections for each utility. The 1996–1998
average large industrial water use was then added to those projections. Non-revenue water
use was calculated as a percentage of the above combined demands to develop a total future
demand projection for each utility. The individual utilities’ demand forecasts were then
summed on a subregional and regional basis.
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Section 5
FISH AND OTHER WATER NEEDS IN THE
REGION
The previous section focused in detail on the municipal water needs in the region. This
section addresses non-municipal water needs with an emphasis on fish and environmental
needs as reported by watershed planning groups conducting watershed or salmon recovery
planning in the Central Puget Sound region. Governments at all levels—federal, state, tribal,
and local—are investing considerable resources into planning efforts that are evaluating fish
habitat needs within watersheds, with the objective of developing short- and long-term
approaches for addressing them. The Forum’s support of collaborative planning efforts to
address environmental concerns regarding water use is reflected in its key objectives listed in
Section 2.
There are many other (non-municipal) water needs in the region that must be met with the
limited water resources available. These other water needs are important to water suppliers
because water resources in the region are limited, and future water resource management
decisions must take into account all types of water needs. Significant other water needs in the
region include:
n

Providing adequate water for fish habitat,

n

Providing adequate water for wildlife habitat and natural vegetation,

n

Consumptive human uses such as agriculture (both for farming and livestock), exempt
wells, and industries that have their own supplies, and

n

Non-consumptive human uses such as boating, fishing, and other recreational activities.

Little information is available to quantify these non-municipal water needs. However, as part
of the Outlook, one of these water needs was focused upon in detail: the water needed for fish
habitat. The remainder of this section focuses on the information that is currently available
on water needs for fish habitat. The other water needs listed above (e.g., agriculture,
recreation, self-supplied industrial, etc.) are not specifically addressed in this Outlook report,
nor does this report address the central role that water and fish play in tribal cultures in our
region.
Within the last few years, the federal Endangered Species Act (ESA) listing of Puget Sound
chinook salmon and bull trout has focused attention on the condition of the region’s lakes,
rivers, and streams. While this section focuses on streamflow, many other factors, such as
water quality, the streambed’s substrate and slope, aquatic plant and invertebrate populations,
the shade provided by riparian plants growing along streambanks, and interconnections with
groundwater, combine to form the complex ecosystems that support our region’s fish
populations.
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New scientific approaches that consider broad aspects of aquatic ecosystems, rather than
those strictly related to streamflow, are beginning to emerge. While none of these new
approaches have yet to be developed into broadly accepted techniques to guide streamflow
management, many agencies and utilities responsible for streamflow management are now
taking an adaptive approach that calls for flexibility, continued study, and a commitment to
apply the results to future streamflow management practices.
Understanding the current condition of rivers and streams is an important first step in
improving habitat conditions and fish populations. The following discussions and tables
summarize preliminary information from the Water Resource Inventory Area (WRIA)
planning groups that are identifying and evaluating factors contributing to the decline of
fisheries and their watersheds, and developing short-term and long-term recovery plans that
may include the need for additional flows in the streams. The information presented by
WRIA at the end of this section is preliminary. Depending on the specific circumstances of
each WRIA, the WRIA planning groups may be evaluating the streamflows as a limiting
factor for fish for several years. Additionally, the planning units may be identifying areas
where restoration of flows is a priority for fish recovery.

How are Instream Flows, Fish, and Water Supplies
Related?
Some of the supply options being considered in the Outlook would require development of
additional water resources, while others (such as increased conservation and reuse) do not.
Within the three-county region, there are some areas where the current water resource may be
sufficient to meet future needs through 2020, and in some cases through 2050. In other areas,
water resources are already fully utilized and it is unlikely that there is adequate water in
streams both to provide sufficient fish habitat and to meet additional municipal supply needs.
Part of the uncertainty associated with the availability of municipal water supply at local and
regional levels stems from the fact that, to a great degree, the water needed for fish habitat
has not been quantified in all areas. While extensive research and instream flow studies
conducted on the mainstems of such rivers as the Green and Cedar have led to adoption of
instream flow regimes, many of the creeks and rivers in the region have not been studied as
thoroughly. Consequently, the instream flows needed to support viable fish populations are
not currently known for many of the region’s creeks and rivers.
As potential future municipal water supply options are identified, consideration must be given
to how existing and proposed flow regimes may impact aquatic habitat and fish species.
Instream flow information may also be used to craft future water supply projects as well as to
evaluate the feasibility of future supply options and the potential of such projects to offset
flow problems that impact fisheries. This water resource management dynamic emphasizes
the need for collaborative planning for our region’s water resources.
As a first step in acknowledging and understanding water quantity requirements for fish
habitat, the Forum collected information from WRIA planning groups in the Pierce, King,
and Snohomish Counties region. The WRIA planning groups have been working for nearly
two years, and the Forum relied on draft WRIA work products for information on flow issues
as they may affect the regional fisheries resource.
Causes of low flow conditions can range from natural climatic and geological factors to
increases in impervious surfaces associated with urbanization. This section of the Outlook
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Fish and Other Water Needs in the Region
does not attempt to identify the specific cause of the reported low flows or to determine
whether low flows are truly problematic to fish in a certain situation. The information herein
only identifies areas where low flows have been preliminarily reported as an issue.
Flow information reported in this section is not complete, and is simply a compilation of the
available existing data on streamflows that the WRIA planning groups have put together for
their individual watershed assessments. To varying degrees, the WRIA planning groups are
obtaining additional data, or identifying additional data needs relative to streamflows and
other factors, in order to more thoroughly evaluate the health of the watersheds and identify a
prioritized set of steps that will contribute to fishery recovery. Additional work will be
required to develop a better understanding of the relationship between flows and fish lifecycles to allow a meaningful evaluation of municipal water supply options in the future.
Eventually, this information will enable decision making regarding municipal water supply
that accounts for the water habitat needs of fish.

Current Status of Planning and Information
Available by WRIA
The Forum solicited information from six WRIA planning groups, encompassing the majority
of King, Pierce, and Snohomish Counties, to solicit relevant information pertaining to
streamflow issues in each basin. The WRIAs included in this information gathering effort are
the:
n

Stillaguamish (WRIA 5)

n

Snohomish (WRIA 7)

n

Cedar-Sammamish (WRIA 8)

n

Duwamish-Green (WRIA 9)

n

Puyallup-White (WRIA 10)

n

Chambers-Clover (WRIA 12)

Although a substantial portion of the Nisqually WRIA (WRIA 11) lies within Pierce County,
WRIA 11 was not included in the data collection effort. The Forum efforts have focused on
future growth in the region. As growth is limited in this section of WRIA 11, the Forum did
not pursue data collection from the Nisqually Watershed Council.
The information presented in this Section was provided by six WRIA planning groups in the
three-county region. For each WRIA, a summary overview of activities and structure is
presented along with a matrix on instream flow, where available. The flow matrix presents
preliminary information on streams, rivers, or reaches where low flows have been identified
as potentially problematic for salmon and other fish populations. These matrices are not
comprehensive, as the WRIA planning groups have only begun to scientifically assess lowflow issues in their planning areas, and therefore the relative importance of flows relative to
other factors generally has not been established. The areas identified within the matrices
should not be considered the only or the most critical problems in the basin—they are merely
the issues that have been identified at this time.
Given the preliminary nature of the flow information presented in the WRIA flow matrices,
and that the majority of the WRIA planning groups in the region have found water quantity
information is one of their largest data gaps, additional scientific study is required before any
X011078_3127
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list of flow issues can be considered comprehensive within a basin. Thus, specific reaches of
streams or rivers should not be considered more problematic than others because they have
been identified in the interim table. For some WRIAs, low flow is not considered a top
priority factor of decline for fish, and current knowledge regarding flow issues is limited.
Therefore, the information reported is labeled “Interim Information,” with the intention that
the summary information will be revised as the WRIAs move forward with their assessments.
Underlying sources or scientific studies from which conclusions have been drawn have not
been investigated.
Also provided below is an overview of WRIA planning in the three-county region and
background information pertaining to instream flow requirements and general causes of low
flow.

WRIA Information Sources
The Forum would like to work cooperatively with other parties in the region, including tribes,
environmental organizations, WRIA teams, and the state, to discuss regional water supply
issues and make water resource decisions so that they can craft water supply projects to meet
the overall needs of the region. To do this, the Forum is making efforts to understand the
instream flow issues facing the region’s watersheds. The information presented in the
individual WRIA flow matrices presented below is taken from the most current WRIA
Limiting Factors Analyses or technical assessments where available, or from discussions with
technical staff from the WRIA. These documents report the current state of knowledge for
each WRIA based on available data and reflect the current opinion of WRIA groups
researching these issues. Underlying sources or scientific studies from which conclusions
have been drawn have not been investigated.

WRIA Planning Processes
This section describes the WRIA planning processes, which are typically fisheries-related
planning efforts, that are underway in the Puget Sound region. The WRIA planning efforts
could provide information for decisions regarding future sources of water supply since they
are considering or may consider the adequacy of instream flows to support salmon, among
other issues related to salmon recovery.

Water Resource Inventory Areas (WRIAs)
Under the Water Resources Act of 1971, the Washington State Department of Ecology
(Ecology) divided the state into 62 Water Resource Inventory Areas, or WRIAs. The WRIAs
were established based on hydrologic and geographical boundaries and serve as the
geographic scope for watershed planning and for water management issues. In the Central
Puget Sound, there are seven WRIAs, as shown in Figure 5-1.

Planning Frameworks
Two statutory frameworks, the Watershed Management Act (House Bill 2514) and the
Salmon Recovery Act (House Bill 2496), are currently being utilized to varying degrees by
local watershed groups to generate information on the relationship between the hydrologic
conditions of a WRIA and the life cycle needs of fish.
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Fish and Other Water Needs in the Region
House Bill 2514
The 1998 Legislature passed House Bill 2514 (the Watershed Management Act) to provide a
framework for collaboratively solving water-related issues. Along with the associated grants
program, it is designed to allow local citizens and local governments to join together with
tribes and state agencies to develop watershed management plans for entire watersheds. This
framework is based on Water Resource Inventory Areas, or watersheds. Locally established
“planning units” must assess water quantity (i.e., each WRIA’s water supply and use) and
develop a watershed plan for satisfying water supply needs. Local planning units may also
develop plans to address the closely related issues of improving water quality, protecting and
enhancing fish and wildlife habitat, and, in collaboration with Ecology, setting instream
flows. The planning process must be completed within four years, adopted by local
governments, and implemented by state agencies. If the planning unit does not agree on
instream flows, the Department of Ecology may set them independently by rule.
The Watershed Management Act is relatively non-prescriptive in terms of both procedural
and substantive requirements. Within broad constraints, local governments and tribes that
proceed with watershed planning have considerable flexibility to determine the planning
process, focus on areas or elements of particular importance to local citizens, assess water
resources and needs, and recommend management. The law requires the participation of
certain entities (e.g., county government, largest city, largest utility) in order for a planning
process to be initiated; tribal governments may participate, but planning may proceed without
them (EES 1999).
The Legislature has authorized $9 million in funding to support planning conducted under the
Watershed Management Act. In its 2001 session, the Legislature authorized (in ESHB 1832)
additional funding to planning units for instream flow, water quality, and water storage
evaluation, and authorized Ecology to do instream flow assessments if not done by the
planning units.
House Bill 2496
The 1998 Salmon Recovery Act (House Bill 2496) authorizes WRIA-specific committees to
conduct watershed-based analyses focused on salmon recovery by creating salmon “Habitat
Restoration Project Lists.” The committee is responsible for compiling the list, establishing
priorities for individual projects, defining the sequence for project implementation, and
identifying funding sources. The recommendations of the committees serve as suggestions
and are not mandatory (EES 1999).
The Salmon Recovery Act identifies a “Critical Pathways Methodology” to be used in
developing a habitat project list and work schedule. The methodology is defined as “a project
scheduling and management process for examining interaction between habitat projects and
salmonid species, prioritizing habitat projects, and assuring positive benefits from habitat
projects” (EES 1999). As opposed to the Watershed Planning Act, the Salmon Recovery Act
has no time limit for completion, and does not require approval of a plan or adoption of
regulations by local or state agencies. The local process may include multiple governments
and parties—including tribal governments—and is supported by administrative grants to lead
entities and funding to the Washington Department of Fish and Wildlife and the Conservation
Commission for technical assessments.
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Planning Currently Underway
The seven WRIAs in the three-county area are engaged in watershed planning under various
authorities. As described above, watershed groups may develop watershed plans either under
House Bill 2514 (the Watershed Management Act), House Bill 2496 (the Salmon Recovery
Act), or both. The Watershed Management Act envisions a locally developed water
resources plan having one mandatory element (water quantity) and three optional elements
(instream flows, salmon habitat, and water quality). Plans under this Act may be very
detailed as to water quantities in the watershed, but may be difficult to implement if they do
not simultaneously address fish and habitat needs. On the other hand, the Salmon Recovery
Act envisions development of short-term and long-term salmon recovery plans, based upon
an analysis of “limiting factors” contributing to salmon decline. Water quantity (including
instream flows) may or may not be prioritized as a limiting factor in a watershed. These
plans are not intended to address water issues that are not fish-related (such as municipal
water supplies).
Within the Central Puget Sound area, most watershed groups are planning under the Salmon
Recovery Act, and not the Watershed Management Act. This is due in part to the reluctance
of tribal governments to participate in planning under HB 2514 because it is viewed as
contravening the government-to-government relationship between tribes and state
government that the state has agreed to in the past. Table 5-1 details the authority under
which each WRIA is planning.
The planning underway in the region under HB 2496 does have tribal participation and the
products could meet some of the requirements under the ESA for salmon recovery plans.
However, because the plans developed under HB 2496 focus on salmon recovery—and not
on other potential uses of the water—they may not result in adequate water quantity data with
which decisions can be made for other water supply needs in the region. Such data will
require time to develop, and will require the investment of additional resources, unless
alternative approaches to decision making are implemented.

Table 5-1: Planning Processes by WRIA
House Bill 25141
(Watershed Management Act)

House Bill 2496
(Salmon Recovery Act)

No

Yes

Maybe

Yes

8 Cedar-Sammamish

No

Yes

9 Duwamish-Green

No

Yes

10 Puyallup-White

No

Yes

11 Nisqually

Yes

Yes

Yes – including habitat flow needs

Yes

WRIA
5 Stillaguamish
7 Snohomish

12 Chambers-Clover
1
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Instream Flows and Their Regulation
Natural streamflow conditions within western Washington watersheds reflect regional climate
patterns characterized by dry summers and mild, wet winters with most precipitation
occurring between October and April. Because this precipitation falls as snow at higher
elevations, some streams experience their highest peak flows in winter at times when rain
falls on the snowpack. However, the highest sustained flows typically occur in the spring as
the snowpack melts. Flows are at their lowest in the late summer/early fall. Much
streamflow in this period is fed by groundwater (Rushton 2000).
Human activities have modified this natural pattern to varying degrees throughout the region.
On some rivers, dams and reservoirs store portions of the winter and spring runoff for water
supply and/or flood control, and release it during the late summer and early fall. Housing,
commercial, and industrial development have replaced natural vegetation with impervious
surface, thereby increasing peak runoff and reducing potential recharge of groundwater
systems through infiltration. It is difficult to identify the specific causes of altered flows.
Natural climatic factors, urbanization, and withdrawals all affect the quantity of water and
rate of flow in a channel at any given time (Rushton 2000).
The effects of streamflows on fish and the effects of human activity on streamflows have
been recognized within Washington state law since the 1960s when the Minimum Flows and
Levels Act of 1967 established a process for the Department of Ecology to protect instream
flows through the adoption of rules. (Prior to that time, water rights were conditioned by
instream flow requirements on a case-by-case basis or, often, not at all.) Subsequently, the
Water Resources Act of 1971 expressed a new state policy that “base flows” should be
preserved except where there are “overriding considerations of the public interest” (Rushton
2000).
Instream flows, usually minimum flows by season, established by rule under the authority of
these statutes, are considered water rights and are assigned the priority date of the time of rule
adoption. Water right applications submitted thereafter may be conditioned on streamflows
meeting or exceeding these instream flow requirements. There may be times when natural
flows would not meet these minimums. Ecology has also asserted the authority to deny or
impose conditions on new water right permits to protect base flows even where no minimum
flow rule has been promulgated. Instream flow requirements can also be conditions of
Federal Energy Regulatory Commission (FERC) hydropower licenses, or as enforceable
commitments in Habitat Conservation Plans developed and approved by federal agencies
under the federal Endangered Species Act. These federal processes have resulted in flow
regimes to which the Cities of Everett, Seattle, and Tacoma have committed with regard to
flows on the mainstem Sultan, Tolt, Cedar, and Green Rivers.
From 1967 until 1986, Ecology established instream flows in 17 of the state’s 62 WRIAs,
including WRIAs 7 (Snohomish), 8 (Cedar-Sammamish), 9 (Duwamish-Green), and 11
(Nisqually), through its Instream Resources Protection Program. However, instream flows
were not necessarily established on every stream or even every major tributary within a
specific WRIA. Flows were typically established based on technical studies focused on fish
needs, such as Instream Flow Incremental Methodology (IFIM) studies, followed by policylevel negotiations, and then formal rulemaking. In some cases, rules adopting instream flows
also closed basins to further water appropriations. This occurred in the Chambers-Clover
basin, when Chambers, Clover, and Sequalitchew Creeks and their tributaries were closed to
further surface water appropriations in 1980 under WAC 173-512 (Rushton 2000).
Since 1986, however, increasing controversy over instream flow levels has prevented the
adoption of new instream flow rules. A mediated dispute resolution process to address
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instream flows and water allocation issues was proposed in the 1991 Chelan Agreement
(RCW Title 90) and two pilot areas, Methow and Dungeness-Quilcene. Policy and
methodological recommendations of the Water Resources Group, established under the
Chelan Agreement, have not been implemented however since the proposed process never
received legislative support or funding for implementation beyond the selected pilot projects.
Nonetheless, some of the principles outlined in the Chelan Agreement are reflected in the
recent (1998) state Watershed Planning Act (HB 2514), which, among other things, provides
for local watershed-based planning groups to recommend instream flows to Ecology for
rulemaking (Rushton 2000).

Individual WRIA Overviews and Data
It was the intention of the Forum to report identified instream flow requirements for fish in
this Outlook. However, to a great degree, specific flow information is not currently available.
Instead, the Forum is attempting to identify areas where flow has been preliminarily
identified to be potentially problematic. This section provides the results of the first step in
collecting relevant flow information. The following preliminary information regarding low
flow conditions was gathered by the Forum from six of the WRIA planning groups in the
three-county region.
Included for each WRIA is an overview of the status of planning within the WRIA and a
matrix of reported flow issues.
Overviews are different for each WRIA, but generally include: planning framework, status in
terms of identifying low flow issues, data gaps, current and funded projects, and immediate
next steps. The flow matrix for each WRIA identifies reaches of rivers, streams or creeks
where low flow issues have been preliminarily identified. The information presented in the
flow matrices is taken primarily from the most current WRIA Technical Assessments or
Limiting Factors Analyses where available. These documents report the current state of
knowledge for each WRIA.
Initial requests by the Forum to the WRIA groups for information has occurred before many
WRIA groups had performed or completed detailed studies of habitat issues. As such, the
flow matrices have been labeled “Interim Information” and should not be considered
comprehensive. The areas identified within the matrices should not be considered the only,
or most critical, problems in the basin—they are merely the issues that have been identified at
this time by WRIA groups and have not been prioritized relative to other habitat factors.
The quality, quantity, and type of information gathered from the WRIA groups varies greatly
across the different WRIAs due to difference in structure, history, and current status of the
WRIA organizations, as well as the differing urban environments within each WRIA.
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Stillaguamish (WRIA 5)
Encompassing just over 680 square miles, WRIA 5 (Stillaguamish) is located in the largely
rural area of northwest Snohomish and southwest Skagit Counties. Major tributaries to the
Stillaguamish include the North Fork Stillaguamish, South Fork Stillaguamish, and Pilchuck
Creek. U.S. Environmental Protection Agency (EPA) classifies over 75 percent of riparian
area within this WRIA as forested and less than 20 percent as urban or agricultural.
Arlington, the largest city within this WRIA, had a population of about 4,000 in 1990. The
Stillaguamish and its tributaries serve as the water supply for Arlington and for a number of
small community water systems. The state has not enacted instream flows for WRIA 5,
which supports chinook, coho, pink, and chum salmon.

Overview of WRIA 5 Activities
Summary
A Limiting Factors Analysis (LFA) has been completed for the Stillaguamish River
watershed that identifies hydrology (the delivery and routing of water) as a primary limiting
factor for salmon in the watershed (Washington Conservation Commission, August 1999).
The limiting factors report identifies streams and tributaries that experience low flows. In
addition, an ecosystem diagnosis and treatment (EDT) workshop was held in spring of 2000.
As part of the state EDT program, work is being done on 42 Stillaguamish River reaches to
establish habitat restoration priorities. Low flows are one of a number of limiting factors
identified in the Stillaguamish WRIA.
Background
Salmon recovery planning efforts in the Stillaguamish River watershed have evolved out of
the 1990 Watershed Action Plan, which focused on water quality, and House Bill 2496. The
Watershed Action Plan was adopted in 1990 and led to the formation of the Stillaguamish
Implementation Review Committee (SIRC). The Tulalip Tribes, Stillaguamish Tribe, and
Snohomish County Surface Water Management co-chair this effort.
Under HB 2496, the Stillaguamish Technical Advisory Group was created, which is led by
the Stillaguamish Tribe and Snohomish County Surface Water Management, with
participation from other agencies. The responsibilities of this group include or have included:
n

Prioritizing the Limiting Factors Analysis;

n

Development of the Chinook Recovery Technical Report, which could serve as the basis
for a chinook recovery plan; and

n

Project prioritization for submittal under HB 2496.

Scope of Activities
n

Conduct assessments

n

Identify and prioritize salmon recovery projects and prioritize limiting factors

n

Gather technical information

n

Develop a chinook recovery plan

n

Assessment approach
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n

Reach Assessments conducted by Restoration Subcommittee of SIRC

n

Limiting Factors Analysis

n

Ecosystem Diagnostic Treatment (EDT)

The SIRC used the Instream Flow Incremental Methodology (IFIM) study conducted by the
United States Geological Survey (USGS) in 1987 to compile reach assessment tables for
specific reaches in 1997. These tables summarize the habitat limiting factors by stream
location and were incorporated into the Conservation Commission’s Limiting Factors
Analysis (LFA). The reach assessment tables indicate that some stream or tributaries
experience low flows, but the LFA does not indicate that low flows are a leading overall
limiting factor. Side channel habitat, riparian degradation, loss of woody debris, and
sedimentation are considered to be more major significant limiting factors.

WRIA 5 Reported Flow Information Matrix
Table 5-2 presents the flow information matrix for the Stillaguamish Watershed. Primary
sources of information include the Conservation Commission’s Limiting Factors Analysis
(August 1999) and the Reach Assessment tables prepared by members of the SIRC and its
Restoration Subcommittee (unpublished).
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Table 5-2: Stillaguamish (WRIA 5) Reported Flow Information (Page 1 of 4)
River/Creek

Reach

Stillaguamish

Critical Time of
Year1
Not Identified

Chinook, coho, chum, pink,
steelhead and bull trout
(populations at the creek/reach
level are not identified)

Issue2

Information Source

Mitigation to Date

Not Identified

99a

Unknown

The City of Arlington sewage treatment outfall discharges to the river creating
potential bacterial problems during low flows and large floods.

95e

Arlington plans to upgrade their treatment plant

Depressed chinook populations are harmed by many factors including low
flows that inhibit adult migration and holding and high flows that wash out
juveniles. Also high water temperatures resulting from low flows and riparian
clearing.

79a, 93b, 95e, 95f

Unknown

Stillaguamish

5.0001 (RM 17.7)

Upper South Fork
Stillaguamish System

5.0001A (RM 34.6)

No Name Pnd

5.0001A (RM 34.6)

Summer

Very small tributary has low flows in summer

95a

Unknown

Old Stillaguamish

5.0005 (RM 1.1)

Not Identified

The City of Stanwood discharges into the old channel, creating potential
bacterial problems during low flows and large floods.

95e

Unknown

Middle North Fork
Stillaguamish

5.0135 (RM 17.6 –
26.2)

Not Identified

Key chinook spawning area between Whitman Bridge and French Creek.
Pools are now reforming, but tend to be hydraulically dredged out in winter
high flows and fill in with fines during low flows.

95e, 95g

Unknown

South Douglas

5.0009 (RM 2.2-3.8)

Summer

Reach has potentially good spawning and rearing habitat; however, high
sedimentation and low flows may limit summer rearing habitat. Culvert at RM
2.2 is at least partial fish blockage.

78a, 87a, 95a, 95d

Unknown

Jorgenson Slough/Church

5.0018

99a, 88a, 95e

Unknown

Upper Church Creek (East
Fork)

5.0018 (RM 4.2-8.0)

During Summer
base flows

Low flows are probably the most important limiting factor for salmon
production. In the upper reaches of Church Creek, residential wells may be
reducing groundwater that provides in-stream summer base flows. Low flows
are probably the most important limiting factor for salmon production.

95e

Unknown

Church Creek

5.0018 (RM 2.0)

During Summer
base flows

The Tulalip Tribes found Church Creek to be as low as 1.4 cfs near Hwy 532
in the late 80s and early 90s. Low flows are probably the most important
limiting factor for salmon production.

95e

Unknown

Freedom Creek

5.0021

Not Identified

Not Identified

99a

Unknown

Freedom Creek

5.0021 (RM 1.8-3.0)

During Summer
base flows

Low flows are probably the most important limiting factor for salmon
production. There are two withdrawals on the west fork above 300th St. NW
that reduce summer low flows.

95e

Unknown
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Not Identified

Fish Species

Cutthroat, coho, chum,
Not identified in LFR. In other references, very low coho smolt/adult ratio and
steelhead. Best cutthroat stream stable smolt production suggest that coho production in this system is limited
in the Stillaguamish system.
by freshwater rearing habitat and low flows.
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Table 5-2: Stillaguamish (WRIA 5) Reported Flow Information (Page 2 of 4)
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Mitigation to Date

Jackson Creek

5.0027

Not Identified

Not Identified

99a

Jackson Creek

5.0027 (RM 0.2-0.5)

Summer base
flows

Low flows

87a, 95a

Tributary 30

5.0030

Not Identified

Not Identified

99a

Unknown

Unnamed

5.0031

Not Identified

Not Identified

99a

Unknown

Unnamed

5.0031 (RM 0.2-0.5)

Summer

Goes dry at RM 0.69, temperature problems, habitat is generally poor

87a, 95a

Unknown

Portage Creek

5.0036

Not Identified

Not Identified

99a

Unknown

Pilchuck Creek

5.0062

Not Identified

Not Identified

99a

Unknown

Pilchuck Creek

5.0062

Summer

Low flows due to wetland loss, road cuts, water withdrawals, and other factors
can hinder fish passage and contribute to high summer water temperatures.
Low flows are assumed to be a limiting factor for salmon production in
Pilchuck Creek.

95e

Unknown

Unnamed

5.0078

Not Identified

Not Identified

99a

Unknown

March Creek

5.0122 (RM 0 – 1.6)

Summer

A ditched wall-base channel flows through agricultural land. “Probably has low 75a, 95a
flows and warm temperatures in the summer.” If there is adequate connection
to the river, this channel could provide off-channel winter habitat for coho and
steelhead.

Unknown

Armstrong Creek

5.0126

Not Identified

Not Identified

99a

Unknown

Harvey Creek

5.0131

Not Identified

Not Identified

99a

Unknown

North Fork Stillaguamish
System

5.0135

Not Identified

Low flows are significant problems in Squire, Ashton, Furland and Little French 95b, 95c, 95e, 95g
Creeks as well as the mainstem North Fork Stillaguamish. The lack of pools is
also a serious limiting factor (especially for chinook, steelhead and coho).
Pools are not reforming: they tend to be hydraulically dredged (and the redds
are scoured) in winter high flows when the channel is unstable, but fill in with
fines during low flows.

Middle North Fork
Stillaguamish

5.0135

Not Identified

North Fork has widened in the Hazel area due to logging-related sediment
input. The change in the geomorphology has perched many tributary outlets
above the river so that streamflow becomes subsurface or streams are
inaccessible at low flows.

95c, 95g

Unknown

N. Fork Stillaguamish

5.0135

Not Identified

Not Identified

99a

Unknown
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Table 5-2: Stillaguamish (WRIA 5) Reported Flow Information (Page 3 of 4)
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Mitigation to Date

Unnamed

5.0150

Not Identified

Not Identified

99a

Unknown

Unnamed

5.0151

Not Identified

Not Identified

99a

Unknown

Unnamed

5.0152

Not Identified

Not Identified

99a

Unknown

Unnamed

5.0172

Not Identified

Not Identified

99a

Unknown

Unnamed

5.0213

Not Identified

Not Identified

99a

Unknown

Placid Creek

5.0251

Not Identified

Not Identified

99a

Unknown

Moose Creek

5.0257

Not Identified

Not Identified

99a

Unknown

Moose Creek System

5.0257

Early Summer

Unnamed

5.0258

Squire Creek System

95e, 95h
Typical of many streams that flow through porous soils in the North Fork
floodplain, this stream goes dry in early summer, as was observed in July
1995. The streams also experience chronic low flows that reduce the value for
coho rearing.

Unknown

Not Identified

Not Identified

99a

Unknown

5.0260

Summer base
flows

A productive system. Although it often carries more water than the North Fork
in summer, Squire Creek and its tributaries can also suffer from low flows.

95a, 95c, 95e, 95h

Unknown

Furland Creek

5.0261

Not Identified

Not Identified

99a

Unknown

Ashton Creek

5.0262

Not Identified

Not Identified

99a

Unknown

Ashton Creek

5.0262

Summer

Ashton Creek experiences chronic low flows and is sometimes dry in summer.

78a, 95a, 95e

Unknown

Snow Gulch Creek

5.0263

Not Identified

Not Identified

99a

Unknown

Unnamed

5.0334

Not Identified

Moderate gradient channel up to RM 0.3 may suffer from low flows. Very
limited fisheries resource.

79a, 93b, 95e, 95f

Unknown

Canyon

5.0359

August and
September

A 1980 USFS study of Canyon Creek lists low flow in August and September
as very limiting. Tributary temperatures are often high and N. Fork Canyon
Creek temperatures are elevated.

80a, 95e

Unknown

Meadow Creek

5.0367 (RM 2.2-3.6)

Not Identified

Low quality habitat and low flows. Much of the subbasin has been logged.

80a

Unknown

Unnamed

5.0367 (RM 0.0-1.6)

Not Identified

Steep gradients and low flows contribute to low quality habitat. An impassable 80a
cascade at mouth blocks fish access.

Unknown

Chum, coho, pinks and trout

Table 5-2: Stillaguamish (WRIA 5) Reported Flow Information (Page 4 of 4)
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NOTES:
1
2

The "critical" low flow period usually occurs in the late summer (August and September). However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements. Hence, it is possible that there could
be different detrimental “low flows”, depending upon river channel and fish life history in a particular water body.
Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions and natural causes. Often the case is a combination. The Forum is focusing on identification & mitigation of the effects of human impacts.

GENERAL NOTE: The Forum is attempting to report the greatest concerns for low flows in the basin. WRIA Technical Committee members have found water quantity information to be one of their largest data gaps. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above. However, additional
scientific study is required before they can consider the list comprehensive or prioritize flow problems in this system.
STILLAGUAMISH NOTE: Reported flow information for the Stillaguamish WRIA is taken from a compilation of Reach Assessment Tables developed by individuals, agencies, and organizations that participated as members of the SIRC, the Restoration Subcommittee, and the Priorities Subcommittee.
SOURCES:
75a
78a
79a
80a
87a
93b
95a
95b
95c
95d
95e
95f
95g
95h
99a

Williams, R.W., R.M. Laramie and J.J. Ames, 1975. “A Catalog of Washington Streams and Salmon Utilization, Vol. 1: Puget Sound Region.” Washington Department of Fisheries, Olympia, Washington.
Hendricks, D. 1977-78. Unpublished field notes. Washington Department of Fish and Wildlife, Mt. Vernon, Washington.
United States Forest Service. 1979. “Record of Decision: South Fork Stillaguamish River Fisheries Biological Unit Management Plan (B.U.M.P).” Mt. Baker – Snoqualmie National Forest, Monte Cristo Ranger District.
United States Forest Service. 1980. 1980 USFS study of Canyon Creek
Snohomish County. 1987. “Water Resources Inventory of Snohomish County, Map Folio and Unpublished Data Base.” Department of Community Development, Everett, Washington.
Washington Department of Fisheries and the Western Washington Tribes. 1993. “1992 Washington State Salmon and Steelhead Stock Inventory (SASSI).” Washington Department of Fish and Wildlife, Olympia, WA.
1991 color aerial photos at 1:24,000, and 1991 black and white aerial photographs at 1 in. equal 400 ft.
Benda, L. 1995. Personal communications with T. Dalton of Snohomish County Surface Water Management, Fall 1995.
Pess, G. 1995. Personal communications with T. Dalton of Snohomish County Surface Water Management Division staff.
Snohomish County. 1995. Site visits during 1995 by Tim Dalton and other Snohomish County Surface Water Management Division staff.
Snohomish County. 1995. Summaries of the 1995 meetings and written comments of the Stillaguamish Implementation Committee (SIRC) restoration subcommittee. Snohomish County Surface Water Management, Everett, Washington.
United States Forest Service. 1995. “South Fork Upper Stillaguamish Watershed Analysis.” Mt. Baker – Snoqualmie National Forest, Darrington Ranger District.
Unpublished Draft Hazel Watershed Analysis. 1995. Module F: Fish Habitat and Module E: Channel Assessment.
Washington Department of Fish and Wildlife. 1940-1995. Salmon spawning ground survey data. Olympia, WA.
Washington Conservation Commission. August 1999. “Habitat Limiting Factors: Water Resource Inventory Area 5, Stillaguamish Watershed.”
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Snohomish (WRIA 7)
With a drainage area of nearly 1,800 square miles, WRIA 7 covers a range of rural, suburban,
and highly urbanized areas and extends from the Cascade Crest to Puget Sound. The
Snoqualmie and Skykomish Rivers are the major surface water resources in this watershed,
and they converge to form the Snohomish River about 20 miles upstream of Puget Sound.
The Pilchuck River flows into the Snohomish downstream of this convergence. Major
tributaries to the Skykomish include the North and South Forks of the Skykomish River, the
Wallace River and the Sultan River. Major tributaries to the Snoqualmie River include the
North, Middle, and South Forks of the Snoqualmie River, the Tolt River, and the Raging
River. Snoqualmie Falls forms a significant natural barrier to anadromous fish passage into
the upper Snoqualmie basin.
Everett, with a 2000 population of about 91,000, is the largest city within WRIA 7. Other
cities and towns include Snohomish, Monroe, Sultan, Goldbar, Duvall, Carnation, Fall City,
Snoqualmie, and North Bend. U.S. EPA classifies over 75 percent of the riparian area within
WRIA 7 as forested, and less than 20 percent as urban or agricultural. However, much of the
riparian habitat in WRIA 7 has been adversely impacted by flood control, road building, land
development, agriculture, forest practices, and municipal water supply.
Surface water diversions from WRIA 7 for municipal use are primarily for the City of Everett
and the City of Seattle, which operate water supply reservoirs on the Sultan and South Fork
Tolt Rivers, respectively. Instream flow requirements were enacted by the state in 1979 for
10 control points on the Snohomish, Skykomish, Snoqualmie, Sultan, and Pilchuck Rivers.
Additional instream flow requirements are in place as a condition to the Federal Energy
Regulating Commission (FERC) Hydropower Licenses on the South Fork Tolt River and the
Sultan River. WRIA 7 supports wild runs of coho, chinook, pink, chum, and steelhead (King
County 1995a, Ecology 1995a).

Overview of WRIA 7 Activities
Summary
The Snohomish Basin Salmon Recovery Forum is preparing salmon recovery project lists
under the Salmon Recovery Act (HB 2496) and developing a comprehensive watershed plan
for salmon habitat conservation in the Snohomish River basin. This group serves as the
convening body for stakeholder participation.
The Snohomish Basin Salmonid Recovery Technical Committee is co-chaired by individuals
from Snohomish County Surface Water Management and King County. The Technical
Committee includes representatives from King and Snohomish Counties, the Tulalip Tribes,
City of Everett, City of Seattle, Ecology, Washington Department of Fish and Wildlife
(WDFW), United States Forest Service (USFS), U.S. EPA, National Marine Fisheries Service
(NMFS), Washington Trout, Stilly-Snohomish Fisheries Enhancement Task Force, and other
conservation groups. There are also subcommittees to the Technical Committee that focus on
habitat and research.
A Synthesis Committee (based on the earlier Snohomish Basin Workgroup) is responsible for
reviewing recommendations of the Technical Committee and for considering the nonbiological ramifications of recommendations to be submitted to the Snohomish Basin Salmon
Recovery Forum. Membership is open, and active participation comes from Snohomish and
King Counties, Cities of Everett and Seattle, Tulalip Tribes, Puget Sound Water Quality
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Action Team, and Ecology. The Synthesis Committee meets jointly with representatives of
the Technical Committee in a coordination group.
Background on Assessment Processes
Ecology conducted a watershed characterization of land use, fish use and a variety of other
factors and issued a report on their characterization (Ecology 1995a). The report identified
subbasins that have flows that are or may in the future be significantly different than
historical flows, but does not address the impacts of these flows on fish. This analysis was
driven by predictions of historical and future use based on land use patterns.
The Snohomish Basin Workgroup hired a consultant (Pentec Environmental) to prepare a
more detailed hydrology-based watershed assessment. Their report, “The Snohomish River
Basin Conditions and Issues Report,” has been completed and released (Pentec 1998).
The WRIA Technical Committee has developed the “Initial Snohomish River Basin Chinook
Salmon Conservation/Recovery Technical Workplan.” The document identified 34 habitat
problem statements, with instream flows ranked tenth in importance. The Technical
Committee identified the top nine problem statements as the most important and used them as
their basis for its chinook salmon recovery recommendations. Thus, low flows are not
discussed as a high priority problem for chinook basin-wide; however, there may be some
localized reaches where it may be a problem.
The Technical Committee went into more geographic detail in the “Snohomish River Basin
Chinook Salmon Habitat Evaluation Matrix” (SBSRTC 2000). The matrix is an analysis of
habitat conditions using the same geographic scale of subbasins used in Ecology’s watershed
characterization. For each of the 62 subbasins, the Technical Committee evaluated seven
major habitat conditions, including base flows and peak flows. Subbasins were classified as
“properly functioning,” “at risk,” or “not properly functioning” for each of these conditions.
Those subbasins that were classified as not properly functioning (based on percent
impervious surface area) are listed in Table 5-3. It should be noted that the data used to
determine total percent impervious area may be replaced in the near term, by results of a
current model used by Snohomish County staff. The new model yields lower percent total
impervious area values for these subbasins. Several subbasins in the flow matrix would
likely “improve” as a result of the updated model predictions.
Evaluation of HB 2514 as a watershed planning approach for the Snohomish Basin
Ecology has provided an organizing grant, with the Tulalip Tribes and the City of Everett as
co-leads, to evaluate whether or not the HB 2514 framework for watershed planning would
be feasible in the Snohomish River watershed.
Scope of Activities
n

Identify salmon recovery projects

n

Develop a salmonid recovery plan that will recover salmon to healthy and harvestable
levels

Mechanism for Identifying Water Quantity Needs for Fish
To date, except for analyses in the Tolt and Sultan basins, there has not been a detailed
analysis performed on the water needs for fish in the Snohomish River watershed.
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Assessment Approach
n

Department of Ecology characterization

n

A hydrology-based watershed assessment

n

A salmonid-based technical workplan

n

A chinook salmon habitat evaluation matrix

WRIA 7 Reported Flow Information Matrix
Table 5-3 presents the flow information matrix for the Snohomish Watershed. The primary
source of information used to compile the matrix is the “Snohomish River Basin Chinook
Salmon Habitat Evaluation Matrix” (SBSRTC 2000) reporting the unpublished work of
Purser.
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Table 5-3: Snohomish (WRIA 7) Reported Flow Information (Page 1 of 2)
River/Creek
Pilchuck River - Middle

Reach
At RM 23

Bodell Creek

Critical Time of
Year1

Fish Species

Issue2

Information Source

Summer

Condition is “At Risk.” Withdrawals by City of Snohomish can take 10 to 20%
of the summer low flow.

Pentec, 1999

Summer

Surface Water Closure on 9/6/51 3

WDOE IRPP - WRIA 7

Not Properly Functioning (NPF), estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Skykomish - Lower
Mainstem

Entire Subbasin

Not Identified

Woods Creek - Lower

Entire Subbasin

Not Identified

May Creek

Entire Subbasin

Not Identified

Chinook

Surface Water Closure on 10/13/53 3

WDOE IRPP- WRIA 7 -

Ames Creek

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Coal Creek - Lower

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Coal Creek - Upper

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Harris Creek

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface.4 Also surface water
closure on 1/20/44 3

Purser et al., 2000 in SBSRTC, 20005
WDOE IRPP - WRIA 7

Surface Water Closure per WDOE

Griffen Creek

Entire Subbasin

Not Identified

Surface water closure on 9/22/53 3

WDOE IRPP - WRIA 7

Surface Water Closure per WDOE

Patterson Creek

Entire Subbasin

Not Identified

Surface water closure on 2/19/52 3

WDOE IRPP - WRIA 7

Surface Water Closure per WDOE

Raging River

Entire Subbasin

Not Identified

Surface water closure on 9/20/51 3

Snoqualmie River - Lower
South Fork

Entire Subbasin

Not Identified

Chinook (below falls)

NPF, estimated based on % of impervious
Potentially problematic in tributaries. Due to water rights and diversions (e.g.,
Riley Slough and Foye Creek)

Purser et al., 2000 in SBSRTC, 2000

Snoqualmie River - Mouth

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Snoqualmie River - MidMainstem

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Snoqualmie River - Upper
Mainstem

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Cathcart Creek

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5
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Mitigation to Date

Surface Water Closure per WDOE

WDOE IRPP - WRIA 7
surface.4

Instream flow augmentation from Sultan
River (Jackson Project storage and instream
flow schedules).

Surface Water Closure per WDOE
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Table 5-3: Snohomish (WRIA 7) Reported Flow Information (Page 2 of 2)
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Dubuque Creek

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Everett Drainages

Entire Subbasin

Not Identified

Coho, chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Fobes Hill

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

French Creek

Entire Subbasin

Not Identified

Chinook, coho

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Lake Stevens

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Little Pilchuck Creek

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4 Also surface water closure Purser et al., 2000 in SBSRTC, 2000 5
on 5/6/52

Marshland

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Pilchuck Creek - Lower

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Snohomish River - Estuary

Entire Subbasin

Not Identified

Chinook

NPF, estimated based on % of impervious surface4

Purser et al., 2000 in SBSRTC, 2000 5

Quilceda Creek

Entire Subbasin

Not Identified

Surface water closure on 6/10/46 3

WDOE IRPP - WRIA 7

Sunnyside

Entire Subbasin

Not Identified

NPF, estimated based on % of impervious surface4

WCC, 1998

Chinook

Mitigation to Date

Surface Water Closure per WDOE

Surface Water Closure per WDOE

NOTES:
1 The “critical” low flow period usually occurs in the late summer (August and September). However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements. Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
2 Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions, and natural causes. Often the case is a combination. The Forum is focusing on identification & mitigation of the effects of human impacts.
3 NPF = Not Properly Functioning habitat condition for base flow, implying a low flow condition. (SBSRTC, 2000: based on % impervious surface area). NPF listings are based on unpublished data found in Purser, et al. (2000) indicating the subbasins had 13% to 57% total impervious area. The new model being performed by Snohomish County staff yields lower %
total impervious area values for these subbasins, ranging from 6% to 53.5%. Several subbasins in this table would likely “improve” as a result of this new information. At this time, the information is only available to County staff, but plans are to release it to Technical Committees in the Snohomish, Stillaguamish, and Cedar-Sammamish WRIAs in the near future
(Purser and Simmonds (unpublished)).
4 Order DE 79-8, WAC 173-507-040, filed 9/6/79 WA. Dept of Ecology, having determined there are no waters available for further appropriation through the establishment of rights to use water consumptively, closes these streams to further consumptive appropriation. The closures confirm surface water source limitations previously established administratively under
chapter 90.03 RCW and RCW 75.20.050.
5 Scientific studies needed to verify source.
GENERAL NOTE: The Forum is attempting to report the greatest concerns for low flows in the basin. WRIA Technical Committee members have found water quantity information to be one of their largest data gaps. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above. However, additional
scientific study is required before they can consider the list comprehensive or prioritize flow problems in this system.
SOURCES:
Pentec Environmental, Inc. 1999. “Snohomish River Basin Conditions and Issues Report,” prepared for the Snohomish River Basin Work Group. (pp. 7-43).
SBSRTC (Snohomish Basin Salmonid Recovery Technical Committee). 2000. “Snohomish River Basin Chinook Salmon Habitat Evaluation Matrix.” Includes data from Purser et al., 2000.
WCC (Woodward-Clyde Consultants). 1998. “Draft Sunnyside Stormwater Infrastructure Plan – Existing Conditions and Preliminary Problems Report.”
WDOE (Washington Department of Ecology). June 9, 1988. “Chapter 173-507 WAC, Instream Resources Protection Program, Snohomish River Basin, Water Resource Inventory Area (WRIA) 7.”
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Cedar-Sammamish (WRIA 8)
Located almost entirely within King County, the Cedar-Sammamish watershed (WRIA 8)
covers nearly 700 square miles and spans the largest urbanized area within the State of
Washington. Major cities include portions of Seattle (population 540,000 in 1998) as well as
Bellevue, Kirkland, Redmond, Woodinville, Bothell, Sammamish, Issaquah, and Renton.
The WRIA 8 watershed includes all surface waters that drain to Lake Washington and then
through Lake Union, Salmon Bay, and Hiram Chittendon locks to Puget Sound.
Entering Lake Washington at Renton, the Cedar River originates at the Cascade crest. The
Cedar River has been developed for municipal water supply by the City of Seattle with a
storage reservoir at Chester Morse Lake/Masonry Pool and a diversion headworks at
Landsburg. The Cedar River’s major tributaries above Landsburg include the Rex River,
Taylor Creek, and Rock Creek. Flood control levees have channelized much of the lower
Cedar River. Although the Cedar River system contributes nearly 50 percent of the inflow to
Lake Washington, it originally flowed to the Black River and then to the Duwamish-Green
and Puget Sound. Instream Resources Protection Program (IRPP) instream flows have been
enacted at Renton. As part of its Cedar Habitat Conservation Plan (HCP), the City of Seattle
has entered into instream flow agreements that guarantee certain minimum flows will be
provided on the Cedar as measured at Landsburg.
Entering Lake Washington near Bothell, the Sammamish system includes Lake Sammamish
and the Sammamish River, which connects the two lakes. Major tributaries to Lake
Sammamish include Issaquah, Tibbetts, and Laughing Jacobs Creeks; major tributaries to the
Sammamish River include Big Bear, Bear, North, and Swamp Creeks. In addition to the
Cedar and Sammamish systems, a number of smaller streams drain directly into Lake
Washington.
The Cedar-Lake Washington system supports runs of chinook, coho, sockeye, and steelhead.
Chester Morse Lake supports a population of bull trout (Ecology 1995b, Ecology 1999,
Seattle 1999, Seattle 2000).

Overview of WRIA 8 Activities
The Cedar-Sammamish WRIA is planning under HB 2496. Representation on the WRIA
Steering Committee includes jurisdictions, governmental agencies, environmentalists, and
business interests. Although the Muckleshoot Tribe has been invited, they have not
participated on the Steering Committee.
The two other primary committees of the planning effort are the Staff Committee and the
Technical Committee.
Scope of Activities
In the Cedar-Lake Washington basin, the WRIA planning process involves two basic
products—a watershed assessment and a Salmon Conservation Plan—each of which is being
phased into and has a near-term and long-term component as follows:
n

Watershed Assessment – Reconnaissance Phase. This phase will result in a
Reconnaissance Assessment Report that, based on existing information on salmon and
salmon habitat conditions, identifies factors of decline in subareas and the level of
certainty associated with each factor of decline. The Reconnaissance Assessment Report
is currently being finalized and will form the basis for the Near-Term Action Agenda
phase of the WRIA 8 Salmon Conservation Plan.
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n

Watershed Assessment – Strategic Assessment Phase. This phase will involve original
research and collection and analysis of data to fill important information gaps identified
in the reconnaissance phase. This phase will result in a report to the WRIA 8 Steering
Committee in about June 2003 and will form the basis for the Long-Range Salmon
Conservation Plan for WRIA 8.

n

WRIA 8 Salmon Conservation Plan – Initial Action Agenda (Phase 1). Based on the
reconnaissance phase watershed assessment, the action agenda will recommend early and
interim action projects, policies, and programs, focusing on actions that are likely to
remain high priorities as the overall WRIA 8 salmon conservation plan is developed. As
part of its initial efforts, WRIA 8 has recommended and ranked eight projects and
requested $1.6 million from the Salmon Recovery Funding (SRF) Board for
implementation. The SRF Board has approved five projects with funding of just over $1
million. Other projects are likely to added to the list as the Initial Action Agenda is
finalized.

n

WRIA 8 Comprehensive Salmon Conservation Plan (Phase 2). This habitat-based
plan is the ultimate product of the WRIA planning process and will build on the two
phases of the watershed assessment and Initial Action Agenda. The WRIA 8 Steering
Committee has set June 2005 as the target date for obtaining approval for the Plan by the
National Marine Fisheries Service and U.S. Fish and Wildlife Service.

Assessment Approach
The WRIA Steering Committee expects to use a number of approaches to assess salmonrelated watershed conditions. Initial reconnaissance work to identify potential limiting
factors was based on the outcome of a series of technical workshops and a review of existing
data on salmonid distribution. Subsequently, additional workshops will be held to prioritize
where additional data collection and analysis is needed (research agenda and strategic
assessment work program).
Mechanism for Identifying Where Water Quantity Is a Potential Factor of Decline for Fish
WRIA 8 is establishing the following mechanisms for identifying where streamflows are a
potential factor of decline for fish:
n

Initial Assessment of Factors of Decline. As part of the Reconnaissance Assessment
Report potential factors of decline, which can include streamflows, will be identified.
The certainty ascribed to each potential factor (known, probable, and possible) will also
be identified.

n

Strategic Assessment and Salmon Conservation Plan. These efforts will prioritize
factors of decline, including streamflows, and long-term actions to address them and
conserve salmon.

WRIA 8 Reported Flow Information Matrix
The Flow Information Matrix for WRIA 8 (see table 5-4) is intentionally left blank. Data will
be formally available after release of the Draft Reconnaissance Assessment of Habitat
Factors.
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Table 5-4: Cedar-Sammamish (WRIA 8) Reported Flow Information
(This information was not available at the time this document was printed. The WRIA 8 Technical Subcommittee will make more comprehensive data available in the near future.)
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Mitigation to Date

(The WRIA 8 Technical Committee is in the process of developing a DRAFT Reconnaissance Assessment of the Habitat Factors that contribute to the Decline of Salmonids in the Lake Washington Watershed. The purpose of this report is to
summarize existing information on salmonid populations and distribution and the conditions of salmonid habitat in the watershed. The report will identify habitat factors of decline, including surface flows, by subarea in the WRIA 8 watershed. It will
also identify gaps in current data and technical understanding and recommend general strategies for addressing the habitat factors of decline.)

NOTES:
1
2

The “critical” low flow period usually occurs in the late summer (August and September). However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements. Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions, and natural causes. Often the case is a combination. The Forum is focusing on identification & mitigation of the effects of human impacts.
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Duwamish-Green (WRIA 9)
Encompassing nearly 500 square miles, the Duwamish-Green watershed (WRIA 9) is located
within King and Pierce counties. Major tributaries to the Duwamish-Green include the Black
River and Neuwakum, Soos, Covington, Jenkins, and Mill Creeks.
Cities and towns within WRIA 9 include Tukwila, Kent, Auburn and Enumclaw as well as
portions of the City of Seattle along the Duwamish waterway. WRIA 9 also includes much
of the rapidly growing area of southwest King County. U.S. EPA classifies about 20 to 50
percent of the riparian habitat in the Duwamish-Green system as forested and about 20 to 50
percent as urban/agricultural. However, much of the riparian habitat in the lower Green
River has been channelized for flood control, and much of the riparian corridor along the
Duwamish waterway is now heavily industrialized. Howard Hanson Dam and Reservoir,
located in the upper Green River basin, are operated by the U.S. Army Corps of Engineers for
flood control and low flow augmentation. The City of Tacoma has a water supply diversion
farther downstream near Palmer.
The Duwamish-Green system supports runs of chinook, coho, chum, pink, and steelhead.
Minimum instream flows have been enacted by the state for the Green River at control points
at Palmer and Auburn. These minimums condition Tacoma’s second diversion water right on
the Green River. Through an agreement with the Muckleshoot Indian Tribe and its proposed
Green River Habitat Conservation Plan, the City of Tacoma also guarantees minimum flows
at Auburn as a condition of developing its second water right. Once the second diversion
right is developed, these guarantees must be met even if Tacoma has to curtail diversions
under its first water right or supplement flows from storage. (Revisions to the operations of
Howard Hanson Dam will also allow for its operation to encompass municipal water supply.)
Tacoma’s agreement with the Muckleshoot Tribe also establishes additional instream flow
requirements at Auburn and Palmer that are higher than state minimums during certain times
of year (Ecology 1995c, Tacoma 1995, Tacoma 1999, USDI et al. 2000, U.S. EPA 2000).

Overview of WRIA 9 Activities
Summary
A Limiting Factors and Reconnaissance Assessment Report was completed for WRIA 9 in
December 2000 (Kerwin and Nelson 2000). This report was a joint effort between the
Washington State Conservation Commission and the WRIA 9 planning effort. It includes a
description of limiting factors and fish distribution in the WRIA (including tributaries and the
nearshore) based on known existing information. The document also includes key findings
and a description of data gaps for factors of decline, as well as a strategy and initial
recommendations for the Duwamish-Green Watershed. A report on the nearshore, including
an existing conditions report and initial recommendations, is expected to be complete by
March 2001. Next steps in the planning process include developing and implementing a
strategic assessment and near-term action agenda.
Background
The Duwamish-Green watershed is planning under HB 2496 framework. There was an
attempt to form a HB 2514 process but this was abandoned due to concerns with the role of
tribes under that statute. Policy direction and oversight for WRIA 9 is provided by the
Steering Committee.
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Beginning in 2001 the WRIA 9 planning effort is staffed regionally through an interlocal
agreement.
Through this agreement four-and-one-half staff positions are funded
interjurisdictionally to provide support to the planning effort. The work program and budget
are approved by the WRIA 9 Oversight Group, made up of city representatives in the WRIA
9 geographic area. While they have participated in technical efforts in the past, currently the
Muckleshoot Tribe has declined to participate in the WRIA 9 planning effort.
Scope of Activities
n

Develop and implement a Near-Term Action Agenda in 2001

n

Develop and implement a Strategic Assessment by 2003

n

Write a multi-salmonid species recovery plan for the Duwamish-Green River by 2005

n

Identify and implement projects for salmon recovery

Project Identification
In 1997, the WRIA 9 jurisdictions joined together with the U.S. Army Corps of Engineers
(Corps) to do a General Investigation Ecosystem Restoration Study (ERS) in the watershed.
The study identified more than 70 fish and wildlife restoration projects. About 50 of these
projects have now gone through the feasibility analysis. In addition, a few of the restoration
projects were rerouted through the Corps 1125 process and have been completed or are
currently underway. The Environmental Impact Statement for the ERS was completed in
2000.
The Corps, King County, local cities, state and federal fish and wildlife agencies,
congressional representatives, and others worked very hard to get $115 million authorized in
the Water Resources Development Act of 2000. Of this amount, 65 percent would be
ultimately be federally funded, and 35 percent would be funded from a number of local
sponsors. The planning, engineering, and design process will take place this year and
construction is to begin next year. Construction is planned for each of the next 10 years.
Assessment Approach
Short-term: As mentioned earlier, WRIA 9 has just completed a Limiting Factors and
Reconnaissance Assessment Report which lays the groundwork for future assessment work.
A nearshore report is scheduled to be published in March 2001.
Long-term: Over the next 6 months WRIA 9 will be developing a work program for a
strategic assessment effort. This effort will identify and implement high priority research
efforts in the WRIA based on key findings and data gaps identified in the Limiting Factors
and Reconnaissance Assessment Report. Results of the strategic assessment are expected to
be compiled in a report in 2003.
Mechanism for Identifying Water Quantity Needs for Fish
The WRIA 9 Limiting Factors and Reconnaissance Assessment Report identified some
concerns as well as data gaps regarding current withdrawals and flow manipulations in the
Green River mainstem. Habitat problems related to these activities that have been identified
include: low summer flows, increased gravel scour, and spring migration delays. Additional
research in this area may be part of the WRIA 9 Strategic Assessment.
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Fish and Other Water Needs in the Region
WRIA 9 Reported Flow Information Matrix
Table 5-5 presents the flow information matrix for the Duwamish-Green watershed. The
primary source of flow information is the “Habitat Limiting Factors and Reconnaissance
Assessment Report (Kerwin and Nelson 2000). This information has been supplemented
with Ecology’s instream flow incremental methodology (IFIM) analysis (Ecology 1989) and
the Draft Environmental Impact Statement for Howard Hanson Dam (Corps 1995).
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Table 5-5: Duwamish-Green (WRIA 9) Reported Flow Information (Page 1 of 2)
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Newaukum Creek

RM 3-9 (Enumclaw
Plateau Reach)

Aug, Sept.

Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

This reach has the most significant source of spawning gravel in the middle
reach of the mainstem Green River since Howard Hanson Dam (HHD) was
built.
"Significant numbers" of spawning chinook .
Average 7-day low flows decreased between 1953 and 1992.
Low flows are an issue during chinook migration3

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000) (Includes
reference to Muckleshoot Indian Tribe Low Flow Trend
Analysis for Newaukum Creek)

Soos Creek

?

Aug, Sept

Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

Low flows reduce ability of chinook to reach Soos Creek Hatchery (specific
locations not identified)3
Declining trend in average 7-day low flow between1967 and 1995
Summer low flows limit available rearing production

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000)

Preliminary modeling studies suggest use of groundwater produces impacts
on surface water

USGS Preliminary Modeling, 1989 reported in WRIA 9
Draft Reconnaissance/Limiting Factors Report (Kerwin
and Nelson, December 2000)

Storage of water in spring reduces flows for juvenile salmon to migrate to the
Sound

1995 DEIS for Howard Hanson Dam (Corps, 1995)

Concerns that North Fork Green River wellfield may be limiting flows –
recommended for further study

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000) Chapter 5,
Hydrology

7-day low flow declines at Palmer and Auburn.
Low flow augmentation already occurs as release of water by HHD

WRIA 9 Draft Reconnaissance/Limiting Factors Report
(Kerwin and Nelson, December 2000)

Summer flows are often below state-established minimum instream flow
standards established for Palmer and Auburn gages4

WDOE 1988 IRPP (cites varying state standards by
type of diverter) and 1989 Ecology IFIM Tech. Bulletin
(WDOE, 1989) (recommends different flows for peak
habitat by species)

Upper Green-Mainstem (RM
93 - 64.5)

Spring

North Fork Green

Aug, Sept.

Middle Green - Mainstem
(RM 64.5-32)

Aug, Sept
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Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

Mitigation to Date

Potential for enhanced or adjusted
augmentation exists under Tacoma Water's
HCP commitments to ensure flow does not
drop below 225 cfs at the Auburn gage.

Potential for enhanced or adjusted
augmentation exists under Tacoma Water's
HCP commitments to ensure flow does not
drop below 225 cfs at the Auburn gage.

Water Supply Outlook

Table 5-5: Duwamish-Green (WRIA 9) Reported Flow Information (Page 2 of 2)
River/Creek
Lower Green - Mainstem
(RM 32-11)

Reach

Critical Time of
Year1
Aug, Sept

Fish Species

Issue2

Chinook, sockeye, coho, chum,
winter steelhead, coastal
cutthroat

Tacoma withdrawals and urbanization affect flows; a protection program is in
place and a flow regime has been established
Summer flows are often below state-established minimum instream flow
standards established for Palmer and Auburn gages4

Information Source

Mitigation to Date
Potential for enhanced or adjusted
augmentation exists under Tacoma Water's
HCP commitments

WDOE 1988 IRPP and 1989 Ecology IFIM Tech.
Bulletin (WDOE, 1989)

Low flow augmentation already occurs as release of water by HHD
NOTES:
1
2
3
4

The “critical” low flow period usually occurs in the late summer (August and September). However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements. Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions, and natural causes. Often the case is a combination. The Forum is focusing on identification & mitigation of the effects of human impacts.
Affects of urbanization, groundwater withdrawals, and weather can and have reduced summer low flows, which may delay upstream chinook migration in Newaukum and Soos Creeks (Kerwin and Nelson, 2000).
Palmer gage regulates diversions upstream of the Palmer gage (located at RM 60.4), and Auburn gage regulates diversions between the Auburn and Palmer gages (between RM 60.4 and 32).

GENERAL NOTE: The Forum is attempting to report the greatest concerns for low flows in the basin. WRIA 9 Technical Committee members have found water quantity information to be one of their largest data gaps. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above. However, the technical
committee requires additional scientific study before they can consider this list of low flow issues to be comprehensive and can subsequently prioritize flow problems in this system.
SOURCES:
Kerwin, John and Tom S. Nelson. December 2000. “Habitat Limiting Factors and Reconnaissance Assessment Report: Duwamish-Green and Central Puget Sound Watersheds, Water Resource Inventory Area 9 and Vashon Island.” King County Department of Natural Resources and Washington Conservation Commission. Seattle, Washington
U.S. Army Corps of Engineers. December 1995. Howard Hanson Dam DEIS for Operations & Maintenance. Seattle, Washington.
WDOE (Washington Department of Ecology). June 9, 1988 “Instream Resource Protection Program (IRPP), Duwamish-Green River Basin, WRIA 9” Chapter 173-509 WAC (cites varying state standards by type of diverter)
WDOE (Washington Department of Ecology). July 1989. Green River Fish Habitat Analysis Using the Instream Flow Incremental Methodology, Wa. Dept of Ecology IFIM Technical Bulletin 89-35 (recommends different flows for peak habitat by species)

X011078_3127

7/19/01

Water Supply Outlook

Fish and Other Water Needs in the Region

Puyallup-White (WRIA 10)
Located primarily in Pierce County, the WRIA 10 watershed covers nearly 1,000 square
miles and originates on the slopes of Mount Rainier. The White River converges with the
Puyallup River near Puyallup. Major tributaries of the White River include the Greenwater
River, Clearwater River and Canyon Creek. In addition to the White River, major tributaries
to the Puyallup include the Carbon River and Mowich River. Two independent basins—
Hylebos and Wapato Creeks—drain directly to Commencement Bay.
Cities and towns within WRIA 10 include Tacoma (Commencement Bay), Puyallup, Orting,
Buckley, Enumclaw, Federal Way, Bonney Lake, South Prairie, Wilkeson, Milton,
Edgewood, Fife, Carbonado, Pacific, Sumner and parts of Auburn. Most of the eastern half
of the WRIA is forested; the lower watershed is a mix of agricultural, residential, urban, and
industrial areas. Gravel dredging and other flood control practices have also altered the lower
watershed. The lowest reaches of the Puyallup are heavily industrialized. Although surface
water sources within this WRIA are used for water supply, no major water supply storage has
been developed. However, the U.S. Army Corps of Engineers operates Mud Mountain Dam
on the White River for flood control and low flow augmentation. Instream flow requirements
have been enacted for WRIA 10, which supports runs of chinook, coho, pink, and chum
salmon (Ecology 1995d).

Overview of WRIA 10 Activities
Summary
The Puyallup-White watershed (WRIA 10) is currently planning under House Bill 2496.
Pierce County is the lead entity administering the process in the Puyallup River Watershed.
In this watershed, the Puyallup River Watershed Council (PRWC) provides the foundation
for citizens and stakeholders interested in promoting and implementing programs that restore,
maintain, and enhance the watershed in order to protect its environmental, economic, and
cultural health. The Fish and Wildlife subcommittee of the PRWC provides scientific input
on issues of interest to the council, including the ranking of projects proposed for funding
under the Salmon Recovery Funding Board. Including the late 2000 grant funding cycle, 16
projects with a total project cost of over $5 million have been funded in WRIA 10 through
this process.
Pierce County is the lead entity administering the process in the Puyallup River Watershed.
The Fish and Wildlife subcommittee and the PRWC serve as the Technical Advisory Group
and Citizens’ Committee respectively. The Council has developed a WRIA 10 “Strategy for
Habitat Protection and Rehabilitation.” Based on recommendations in the Limiting Factors
Analysis (Washington Conservation Commission, August 1999), the strategy emphasizes the
protection of good stream habitats that remain, and restoration of floodplain and estuarine
habitats on the mainstem rivers.

WRIA 10 Reported Flow Information Matrix
As part of the HB 2496 process, a Limiting Factors Analysis (LFA) was prepared for the
Puyallup-White Watershed (Washington Conservation Commission 1999). The information
on low flow issues presented in Table 5-6 has been extracted primarily from the LFA with
follow-up communications with members of the Fish and Wildlife subcommittee.
Preliminary results of a fish habitat modeling effort (Ecosystem Diagnosis and Treatment
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[EDT]) process underway in the WRIA (Mobrand Biometrics 2001) have also been used to
supplement the matrix.
Long-term flow information is available for the mainstem rivers from USGS gaging stations.
The hydroelectric facility bypass reaches on the Puyallup and White River mainstems have
reduced flows because of the hydroelectric diversions. Minimum flows in the bypass reaches
have been increased in recent years by agreements between the tribes and Puget Sound
Energy.
On the lower Puyallup River, at Puyallup, the 7-day low-flow has decreased steadily for at
least the past 20 years. This does not appear to be related to reduced precipitation and has
occurred despite an Ecology action to close the river to further surface water appropriations
in 1980 (WAC 173-510).
There is little substantive information on low flows in the tributary streams that might impact
fisheries habitat and even less on comparative historical low flows.
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Table 5-6: Puyallup-White (WRIA 10) Reported Flow Information (Page 1 of 2)
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Swan Creek - 10.0023

All

Summer/Fall

Coho, chum

See Note 3

WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer,2001)

Squally Creek - 10.0024

All

Summer/Fall

Coho, chum

See Note 3

WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

Canyon Creek - 10.0026

All

Summer/Fall

Coho, chum

See Note 3

WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

Diru Creek - 10.0029

All

Summer/Fall

Coho, chum

See Note 3

WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

Fennel Creek - 10.0406

All

Summer/Fall

Coho, chum, chinook, steelhead,
pink

Jovita Creek - 10.0033

All

Summer/Fall

Coho, chum

See Note 3

WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer 2001)

Boise Creek - 10.0057

All

Summer/Fall

Coho, chum, chinook, steelhead

See Note 3

WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer, 2001)

Bowman Creek - 10.0042

All

Summer/Fall

Creek is a regulated release from Lake Tapps, managed by PSE.

WRIA 10 LFA (Washington Conservation Commission,
1999)

White River bypass reach
White River - 10.0031

RM 0 - 29.6

Wapato Creek - 10.0017

All

WRIA 10 LFA (Washington Conservation Commission,
1999) and personal communications, Don Nauer,
WDFW (Nauer 2001)

All

All

See Note 4

WRIA 10 LFA (Washington Conservation Commission,
1999)

All

All

WAC instream flow requirements are frequently not met - 303(d) listed

WRIA 10 LFA (Washington Conservation Commission,
1999)

303(d) listed for flow, critical problem in this creek

South Prairie Creek 10.0429 RM 0 to 15.7

Summer/Fall

All, esp. coho

See Note 5

WRIA 10 LFA (Washington Conservation Commission,
1999)

Puyallup River - 10.0021

Fall

All

WAC instream flows are not met avg. of 35 days/yr

WRIA 10 LFA (Washington Conservation Commission,
1999)
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Table 5-6: Puyallup-White (WRIA 10) Reported Flow Information (Page 2 of 2)
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Puyallup River - 10.0021

Electron Bypass

All

Chinook, coho, and steelhead,
bull trout

See Note 6

WRIA 10 LFA (Washington Conservation Commission,
1999)

Hylebos Creek

All

Summer/Fall

Chum, coho

See Note 3

WRIA 10 LFA (Washington Conservation Commission,
1999)

Mitigation to Date

NOTES:
The “critical” low flow period usually occurs in the late summer (August and September). However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements. Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions and natural causes. Often the case is a combination. The Forum is focusing on identification and mitigation of the effects of human impacts.
3 Each of these streams probably had low summer/fall flows historically. While there is not supportive data, watershed development and groundwater withdrawals may have further reduced flows. Riparian function is also impaired in these streams; large wood has been removed from the stream, removal of trees from the riparian corridor has prevented recruitment of
large wood to the channel, and channelization or ditching have further simplified in-stream habitat. Most significant is the reduced frequency of pools. Low flows would compound the effects of a simplified channel morphology. Increased flow without improving channel characteristics may have little benefit.
4 A minimum flow of 130 cfs is maintained in the bypass reach by agreement between the Muckleshoot Tribe and Puget Sound Energy. Negotiations to re-license the facility by the Federal Energy Regulatory Committee (FERC) are underway. Under the new license, NMFS, USFWS, and WDFW have requested that low flows be required to be approximately 2-3 times
greater.
5 The City of Buckley withdraws 2.0 cfs for municipal water supply. This has the potential to reduce available rearing habitat and may cause upstream and downstream migration delays.
6 Streamflow in the Puyallup River is reduced by diversion to the Electron hydroelectric facility at RM 41.8 since it was constructed in 1904. Prior to agreement with the Puyallup Tribe in 1997, the river was substantially dewatered between RM 41.8 and the return flow at RM 31.8. The agreement now in place calls for minimum flows of 60 or 80 cfs depending on the
season.
1
2

GENERAL NOTE: The Forum is attempting to report the greatest concerns for low flows in the basin. Water quantity information is one of the largest data gaps in the assessment of WRIA habitat. When identifying other limiting habitat factors, some related flow problems were also identified, as presented above. However, additional scientific study is required before this
list of flow issues can be considered comprehensive and be prioritized within the basin.
SOURCES:
Nauer, Don. 2001. Personal communications.
Washington Conservation Commission. August 1999. “Habitat Limiting Factors (LFA): Water Resource Inventory Area 10, Puyallup-White Watershed.” Olympia, Washington.

X011078_3127

7/19/01

Water Supply Outlook

Fish and Other Water Needs in the Region

Chambers-Clover (WRIA 12)
Covering about 140 square miles, WRIA 12 is located entirely within Pierce County. Major
streams include Chambers and Clover Creeks as well as an extensive system of lakes and
wetlands. Major tributaries to Chambers Creek include Flett and Leach Creeks, in addition to
Clover Creek.
The watershed is primarily urbanized with a mix of residential, urban, and light industrial
uses. Cities within this watershed include portions of Tacoma as well as Lakewood,
University Place, Fircrest, Steilacoom, and DuPont. Rapid urbanization has affected
streamflow patterns, and this watershed exhibits strong interconnections between ground and
surface water, and the entire watershed encompasses an area designated as a sole-source
aquifer by U.S. EPA. In 1980, the basin was closed to further surface water appropriations
by the state of Washington. Coho and chum salmon utilize drainages within WRIA 12
(Ecology 1995e), as do chinook (Washington Dept. of Fisheries and Western Washington
Tribes, 1992).

Overview of WRIA 12 Activities
Summary
The Chambers-Clover watershed is planning under HB 2514 through the Chambers-Clover
Management Plan Project. The lead entity is the Tacoma-Pierce County Health Department
and there is a Memorandum of Understanding between the Puyallup Tribe, Pierce County,
City of Tacoma, and the Lakewood Water District.
The Chambers-Clover watershed is now also planning under HB 2496. The lead entity for
this planning process is Pierce County.
The Chambers-Clover Management Plan Project (HB 2514) has identified low flow issues as
a concern to be addressed through the Technical Assessment which is currently being
initiated in the watershed. The technical assessment will be based upon existing information
and will address water quantity (usage, rights, streamflows), habitat (flow fluctuations,
critical areas of low flow, known locations where stranding may occur and where side
channel habitat may be affected by low flows), and water quality elements.
Current habitat restoration projects within WRIA 12 include dam removal on Flett Creek and
the construction of a fish ladder at the Zarelli site on Clover Creek.
Background
The Puyallup-White Watershed Council (WRIA 10) and their Fish and Wildlife
subcommittee provide the citizens’ committee process for Salmon Recovery Funding Board
project proposals for the HB 2496 process in WRIA 12. The Fish and Wildlife subcommittee
will provide technical input on habitat issues for the Chambers-Clover Project.
The Project consists of three phases. Phase I included the formation of the planning unit and
development of the scope for the technical assessment. The second phase is the technical
assessment of the basin and the third phase is the development of the management plan.
Under Phase I of the project, The Planning Unit was formed, consisting of 27 members
representing a wide range of water interest groups in WRIA 12. Stakeholder groups include
Pierce County, City of Tacoma, Lakewood Water District, Puyallup Tribe, League of Women
Voters, Well Drillers Association, Tacoma Audubon Society, Clover Creek Council, Citizens
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for a Healthy Bay, Tahoma Land Conservancy, Chamber of Commerce, Drainage District,
Boeing, Board of Realtors, Lake Steilacoom Improvement Club, and Regional Water
Association (RWA) representatives.
Under Phase I/II, the Planning Unit defined the goals and objectives for the technical
assessment. A Technical Committee has been formed to work with the Planning Unit to
develop and oversee the technical assessment. This Technical Committee includes
representatives from Pierce County, Puyallup Tribe, City of Tacoma, Lakewood Water
District, Lake Steilacoom Improvement Club, RWA, and Ecology.
Scope of Assessment Activities
n

Assess physical conditions and water quantity including ground and surface water and
their interconnection

n

Review of ground and surface water quality

n

Review of fish habitat conditions and compile information on limiting factors

n

Analysis of the relationship between baseline flows and current water appropriations

n

Projection of future water demand

n

Gap analysis

n

Development of a water budget

n

Guidance for the formation and adoption of a watershed plan to protect and maximize
water resources

WRIA 12 Reported Flow Information Matrix
Information for the attached WRIA 12 flow matrix (Table 5-7) was obtained by
communications with members of the Fish and Wildlife subcommittee of the Puyallup-White
Watershed (WRIA 10) Council, and from preliminary results of a fish habitat modeling effort
(Ecosystem Diagnosis and Treatment [EDT]) process underway in both WRIAs 10 and 12
(Mobrand Biometrics 2001).
There is little substantive information on areas within WRIA 12 where low flows might
impact fisheries habitat and even less on comparative historical low flows. Low flows,
intermittent flow, and dry streambeds are observed in many major streams during the dry
season, typically late in the fall into early winter, when rains return.
Large areas of the watershed exhibit a highly permeable surficial geology that may have
resulted in low or intermittent flows during dry seasons even prior to development. While
there is no supportive data, watershed development and groundwater withdrawals may have
further impacted flows. Riparian function is also impaired in these streams; large wood has
been removed from the stream and removal of trees from the riparian corridor has prevented
recruitment of large wood to the channel. It is very likely that the frequency of deep pools is
greatly reduced from the historical condition. Channelization, ditching, and relocation of the
channel have further simplified instream habitat, and may also disturb the streambed and
expose more permeable substrates. The simplified channel would compound low flow
impacts. With this in mind, simply increasing flow without improving channel characteristics
may have minimal benefit to fish.
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Table 5-7: Chambers-Clover (WRIA 12) Reported Flow Information
River/Creek

Reach

Critical Time of
Year1

Fish Species

Issue2

Information Source

Chambers Creek

All

Fall,
Early Winter

Chinook, coho, chum

See Note 3.

Preliminary EDT results4 (Mobrand Biometrics, 2001)

Clover Creek

All

Fall,
Early Winter

Coho, cutthroat,

See Note 3.

Preliminary EDT results4 (Mobrand Biometrics, 2001)

Leach Creek

All

Fall,
Early Winter

Chinook, coho, chum

See Note 3.

Preliminary EDT results4 (Mobrand Biometrics, 2001)

Flett Creek

All

Fall,
Early Winter

Chinook, coho, chum

See Note 3.

Preliminary EDT results4 (Mobrand Biometrics, 2001)

Clover Creek
North Fork

All

Fall,
Early Winter

Coho, cutthroat,

See Note 3.

Preliminary EDT results4 (Mobrand Biometrics, 2001)

Mitigation to Date

NOTES:
The “critical” low flow period usually occurs in the late summer (August and September). However, different periods in salmonids' life histories in fresh water may require varying instream flow requirements. Hence, it is possible that there could be different detrimental “low flows,” depending upon river channel and fish life history in a particular water body.
Low instream flows can occur due to urbanization, groundwater withdrawals, surface water diversions and natural causes. Often the cause is a combination. The Forum is focusing on identification and mitigation of the effects of human impacts.
3 Each of these streams flows through areas of highly permeable surficial geology that may have resulted in low or intermittent flows during dry seasons even prior to development. While there is no supportive data, watershed development and groundwater withdrawals may have further reduced flows. Riparian function is also impaired in these streams; large wood has
been removed from the stream and removal of trees from the riparian corridor has prevented recruitment of large wood to the channel. Channelization, ditching, and relocation of the channel may have further simplified instream habitat. Most significant is the reduced frequency of pools. Low flows would compound the effects of the simplified channel morphology.
With these impacts in mind, simply increasing flow without improving channel characteristics may have little benefit.
4 EDT Ecosystem Diagnosis and Treatment is a scientific (as opposed to statistical) model that analyzes the performance characteristics of salmon populations as a function of the quality, quantity, and connectivity of their habitat. Model inputs consist of habitat rating and life history pathways; the output is abundance, productivity, life history, diversity, and distribution of
fish populations.
1
2

GENERAL NOTE: The Forum is attempting to report the greatest concerns for low flows in the basin. Water quantity information is one of the largest data gaps in the assessment of WRIA habitat. When identifying other limiting habitat factors, the technical committee identified some flow-related problems, as presented above. However, additional scientific study is
required before this list of flow issues can be considered comprehensive and be prioritized.
SOURCE: Mobrand Biometrics. 2001. “Watershed Assessments for the Development of Salmonid Conservation and Recovery Plans within Pierce County.” Prepared for Pierce County. Mobrand Biometrics, Inc.: Vashon, Washington.
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Fish-Friendly Efforts of Water Suppliers
Many water suppliers throughout the three-county area have made or are scheduled to make
significant investments to contribute to salmon recovery in the region. Many of these
investments are in the headwaters of major river systems, where hydroelectric and water
supply facilities coexist with salmon habitat. The following are three examples of projects
that will improve conditions for salmon as well as provide drinking water or hydroelectric
power for people.

Snohomish PUD Jackson Project
In one of the early attempts to make hydroelectric projects “fish-friendly,” Snohomish
County Public Utility District (PUD), in constructing the 112 megawatt Henry M. Jackson
Project, adapted the project design, construction, and operating plan to minimize impacts on
the Sultan River’s aquatic resources. The Jackson Project, co-licensed with the City of
Everett, is the source of over three fourths of Snohomish County’s municipal water supply.
Construction of the project was completed in 1984. The final operating plan was developed
with the collaborative assistance of federal and state resource agencies and the Tulalip Tribes.
The plan was approved in 1996 by the Federal Energy Regulatory Commission. The project
was constructed with a multi-level intake tower allowing withdrawal of reservoir water to
match historic seasonal water temperature in the lower river. The dam, located 11 miles
upstream of the powerhouse, is above areas of gravel recruitment for fish spawning areas in
the lower river. Instream-flow requirements were set to reduce operational impacts and
protect fish habitat. Several operational constraints were developed to assure that power
operations would not be detrimental to fish.
From September 15 to October 15, during peak chinook salmon spawning season, the PUD
adjusts power generation to allow a flow rate of no more than 400 cubic feet per second in the
Sultan River below the powerhouse. By limiting the water level in the river during this time
of year most of the adult chinook salmon spawn in the lower elevations of the river. This
operational practice ensures that the redds will have sufficient water, if the utility power
operation lowers instream flows before the fry emerge after the first of the year.
The PUD staff and the Washington Department of Fish and Wildlife conducted fish studies
on the Sultan River prior to project construction. Post-project fish spawning data suggest
increased returns of chinook salmon, while for pink salmon the returns are significantly
greater.

Tacoma’s Habitat Conservation Plan
Tacoma Water has developed a Habitat Conservation Plan (HCP) for Green River Water
Supply Operations and Watershed Protection that will significantly benefit the environment,
including enhancing fish populations. The HCP is currently under review by the National
Marine Fisheries Service and U.S. Fish and Wildlife Service. Tacoma is awaiting issuance of
an Incidental Take Permit. Key components of the HCP include:
n

Upstream passage around Tacoma Water’s water diversion dam and the U.S. Army Corps
of Engineers’ Howard Hanson Dam,

X011078_3127

7/19/01

Water Supply Outlook

5-51

Section 5
n

Downstream fish passage through the Howard Hanson Dam and past Tacoma Water’s
water diversion,

n

Reintroducing large woody debris downstream of Tacoma Water’s diversion,

n

Reintroducing spawning gravel below Howard Hanson Dam,

n

Restoring fish habitat both above Howard Hanson Dam and below Tacoma Water’s
diversion,

n

Wildlife habitat conservation measures on Tacoma Water’s land in the upper watershed,
and

n

Higher minimum instream flows than required by state regulations, storage of water for
fisheries-related releases, and increased regulation of Tacoma Water’s diversion for
fisheries protection.

The elements contained within the Tacoma Water HCP are the product of more than two
decades of intense discussion with federal, state and local resource agencies, as well as a
decade of discussions with the Muckleshoot Indian Tribe. Diligent water resource planning
and numerous fisheries and habitat studies in the Green River basin were conducted with the
intent of designing a municipal water supply project that addresses important natural resource
needs as well as the water supply needs of a growing population.

Seattle Public Utilities Habitat Conservation Plan
The Cedar River Habitat Conservation Plan (HCP) is a comprehensive plan for the Cedar
River Watershed that will protect and restore the natural area for the next 50 years and
beyond. The HCP incorporates more than 10 years of scientific research and monitoring, and
commits more the $90 million to improve conditions for fish and wildlife. The plan will
substantially contribute to ensuring that our region has an ample supply of high-quality
drinking water well into the 21st century.
Seattle’s Cedar River HCP was developed in collaboration with state and federal agencies,
with input on important parts of the plan from tribal biologists and leading regional scientists.
The HCP is based on the best available scientific information and over 10 years of
collaborative research. There was also an extensive public participation process that began in
1994 and involved more than 100 presentations, workshops, field trips, and meetings;
engaging the public and scientists in development, review, and revisions to the HCP. During
the implementation phase, stakeholders, scientists, and the Muckleshoot Indian Tribe will
continue to be involved in an advisory capacity by way of participation on oversight
committees.
As part of the HCP, the City of Seattle has made a 50-year commitment to a wide variety of
programs providing significant benefits to fish and wildlife found throughout the entire Cedar
River System. These commitments are in three primary areas: forests, fish, and flows. All
the features of the HCP are too numerous to list here, so only a few will be mentioned.
Seattle has committed to eliminating timber harvest for commercial purposes, thereby
creating a watershed ecological reserve, and committed a total of $26.8 million for a
comprehensive program to restore fish and wildlife habitats in the watershed. With respect to
fish, Seattle has committed to provide a total of $38.2 million specifically to protect and
restore habitats and populations of anadromous fish currently blocked from entry into the
municipal watershed by the Landsburg Diversion Dam. In addition the City will construct
fish ladders, protective screens on the water intake, and other improvements for the safe
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passage of chinook, coho, steelhead, and other native fish species over the Landsburg
Diversion Dam, providing access to some of the most protected "refuge" habitat in the region.
Finally, Seattle has committed to guaranteed river flows in the Cedar River that include
binding minimum (base) and supplemental flows to provide better habitat conditions than
current, non-binding minimum flows, and has made other flow-related commitments, such as
limiting rates of downramping and significant financial commitments, to improve conditions
for fish.
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Section 6
EVALUATION OF MUNICIPAL WATER NEEDS
AND EXISTING SUPPLIES
This section presents a comparison of municipal water supply and forecasted municipal
demands for local utilities and for each county. This method of comparing municipal supply
and demand is intended to identify areas within the region that will likely need to increase
their available supplies (through development of new sources or changes in use of existing
sources) and/or reduce projected demands to meet forecast water needs between 2000 and
2020. The comparison of existing supply and projected demand is applied at two different
scales:
n

Local Utility (each utility’s service area considered independently), and

n

Subregional (by county).

For counties, this comparison was performed using the inventory of utilities’ reported
existing water supplies that was described in Section 3, and the regional forecast of
population and “baseline” municipal water demands through 2020 presented in Section 4.
For individual utilities, this comparison used more detailed (but less regionally accurate)
demand forecasts provided by individual utilities. As described in Section 4, the reason for
using a regional methodology for larger subregional areas is that the total of individual utility
forecasts is overly conservative when summed up across several utilities. This is due to
variations in planning methodologies and conservative assumptions appropriately used by
utilities in their individual demand forecasts.
A description of the methodology used in the comparisons is presented at the end of this
section.

Local Utility Supply and Demand Comparison
A comparison of supply and demand was performed for each of the 158 individual utilities
that were surveyed in the Outlook. In these comparisons, demand forecasts provided by each
individual utility were used if a forecast was provided in response to the Outlook survey.
Where no demand forecast provided by a utility, the regional forecasting methodology
described in Section 4 was used to develop a forecast.
The results of the individual utility supply and demand comparisons are summarized in Table
6-1. Of the 158 utilities surveyed, 24 anticipate needing additional municipal water supplies
to meet forecast 2020 average day and/or peak day demands. These utilities are shown on
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Figure 6-1 and on Figure 6-2, which indicates the year these utilities’ demands are forecast to
exceed their existing supply capacities. The actual number of utilities needing additional
supplies before 2020 could be higher when considering other factors such as local growth in
excess of Puget Sound Regional Council (PSRC) projections, potential reductions in existing
supplies, and increased water needs for fish habitat. Other utilities may not run completely
out of available supplies by 2020, but will need to begin planning during that time for
additional supplies that need to be in place shortly after 2020. At the same time, current
conservation programs of some of these utilities may reduce the actual future demands of
these utilities to a point where no shortfall will occur.
Several utilities shown in Figure 6-2 have already reached their supply capacity. In some
cases, these utilities have exceeded their water rights and have applications for new water
rights pending. Others are purchasing water from adjacent utilities on an emergency basis.
Most of the utilities whose demand is projected to exceed existing supply prior to 2020 have
developed plans involving local or regional supply options to meet their future demands.
These planned options are described at the end of Section 9 and in Appendix C. Sections 7
through 11 present additional subregional or regional options, including increased
conservation reuse, that could not only meet the needs of these individual utilities, but also
provide benefits to other utilities in the area.
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Table 6-1: Summary of Supply/Demand Comparison for Individual Utilities
(values in mgd)
Average Day Conditions

Utility

2000
Supply
Constraint

2020
Demand
(ADD)1

Type of
Constraint 2

Peak Day Conditions
Year
ADD
2020
Exceeds
Demand
2000
Supply 3 (PDD) 1

2000
Supply
Constraint

Type of
Constraint2

Year
PDD
Exceeds
2000
Supply3

King County
King County Utilities Supplied Solely by Seattle Regional System
Bellevue
Bothell
Coal Creek
Duvall
King 119
King 125
King 20
King 45
King 49
King 83 (Lk. For.
Park)
King 85
King 90
Kirkland
Mercer Island
Northshore
Seattle
Shoreline
Skyway
Soos Creek
Tukwila
Woodinville

21.90
1.71
3.12
0.60
0.33
2.28
3.58
0.19
1.74
0.25

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

49.82
3.32
7.80
1.21
0.75
5.60
8.95
0.47
4.26
0.56

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

0.16
1.42
4.14
3.61
7.34

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

0.32
3.11
7.63
9.06
14.69

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

2.26
0.37
6.47
4.30
5.79

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

(4)

(4)

(4)

(4)

4.91
0.64
14.43
8.39
17.21

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

King County Utilities Supplied by Seattle Regional System AND Local Sources
Bryn-Mawr
Cedar River
Highline
Redmond
Union Hill

0.43
3.60
7.94
8.81
1.02

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

0.61
8.10
19.84
21.14
2.54

N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)
N/A (Contract) (5)

King County Utilities Supplied by Tacoma Regional System AND Local Sources
Lakehaven

13.83

Enumclaw

5.05

15.40

Resource Constraints &
Purchase Limits
Contract

29.60

34.00

6.30

Resource Constraints &
Purchase Limits
Contract

King County Utilities Supplied Solely by Local Sources
Algona
Ames Lake
Auburn
Black Diamond
Carnation

0.41
0.40
(4)

0.33
(4)

0.49

Covington

6.54

6.92

Fall City
Issaquah
Kent

0.40
3.57
14.06

0.81
2.50
17.00

0.03

0.32
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1.01
0.65

2013

(4)

1.63
0.28

King 1

Water Rights

Water Rights
2007
None
identified
Water Rights & Purchase
Limits
Water Rights
Contract
2003
Resource
Constraint
Infrastructure

(4)

0.49
(4)

Water Rights

2007

(4)

4.07
0.70

5.24

Water Rights
None identified

13.30

9.42

0.81
3.94
24.89

1.49
5.59
17.00

0.07

0.32

Water Rights &
Purchase Limits
Water Rights
Contract
Resource
Constraint
Infrastructure
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2002
2003
2000
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Table 6-1: Summary of Supply/Demand Comparison for Individual Utilities
(values in mgd)
Average Day Conditions

Utility
King 111

2020
Demand
(ADD)1

2000
Supply
Constraint

Type of
Constraint 2

3.09

4.47

King 54
Mirrormont
NE Sammamish
North Bend
Pacific
Renton(6)
River Bend
Sallal
Sammamish
Plateau
Plateau Zone
Cascade Zone
Snoqualmie

0.36
0.23
1.01
0.99
0.91
10.93
0.23
0.90

1.49
0.54
2.06
0.30
2.41
13.22
0.50
0.71

8.34
0.30
0.66

6.15
0.41
0.72

Wilderness Rim

0.17

Peak Day Conditions
Year
ADD
2020
Exceeds
Demand
2000
Supply 3 (PDD) 1

Water Rights & Purchase
Limits
Water Rights
Water Rights
Water Rights
Water Rights
by 2000
Water Rights
Water Rights
Water Rights
Water Rights
2008
Water Rights

2007

Resource
Constraint

2000
Supply
Constraint

Type of
Constraint2
Capacity
Water Rights &
Purchase Limits
Water Rights
Water Rights
Water Rights
Water Rights
Water Rights
Well Capacity
Water Rights
Water Rights

Year
PDD
Exceeds
2000
Supply3

6.60

5.27

0.70
0.49
2.52
2.30
3.27
20.98
0.46
1.55

2.52
0.93
2.98
3.23
2.45
27.07

22.01
0.90
1.58

14.18
0.72
2.60

Water Rights
Water Rights
Infrastructure
Capacity

2002
2008

132

Water Rights
Well Capacity

2013

2.44

2012

by 2000

0.38

Pierce County
Pierce County Utilities Supplied Solely by Tacoma Regional System
Curran Rd
Fife
Tacoma

0.18
1.83
89.55

N/A (Contract)
N/A (Contract)
108

0.40
4.77
143.28

Water Rights

N/A (Contract)
N/A (Contract)

Pierce County Utilities Supplied by Tacoma Regional System AND Local Sources
Puyallup

5.47

Contract

10.51

Contract

Pierce County Utilities Supplied Solely by Local Sources
Alderwood
Estates
Artondale

0.11

0.17

Water Rights

0.22

0.58

Water Rights

0.47

1.07

Water Rights

0.94

1.18

Ashford
Bethel Green

0.04
0.05

0.35
0.10

Water Rights
Water Rights

0.08
0.12

0.58
0.19

Bonney Lake

5.60

5.90

Water Rights

12.90

8.35

Buckley
Canterwood
Carbonado
Cedar Crest
Chinook
Dupont
Eatonville
Eldorado
Fircrest
Firgrove
Fort Lewis

1.04
0.20
0.08
0.12
0.04
0.86
1.35
0.05
0.98
4.00
5.00

0.63
0.46

Water Rights
Water Rights

1.29
1.20

0.17
0.30
2.31
0.47
0.47

Water Rights
Water Rights
Water Rights
Water Rights
Water Rights

2.05

Water Rights

by 2000

3.18
0.39
0.15
0.25
0.08
1.72
3.30
0.09
1.66
10.00
13.00

Infrastructure
Capacity
Water Rights
Infrastructure
Capacity
Water Rights &
Infrastructure
Capacity
Water Rights
Water Rights

1.30
0.48
3.15
1.49
0.97
5.57
6.44
13.90

Fox Island
Fruitland

0.37
3.04

0.50
2.09

Water Rights
Water Rights

2007

1.05
6.86

1.75
5.39
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by 2000

2010

Water Rights
Water Rights
Water Rights
Water Rights
Water Rights
Water Rights
Water Rights
Infrastructure
Capacity
Water Rights
Infrastructure
Capacity
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2006
by 2000

2011
2002

2011
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Table 6-1: Summary of Supply/Demand Comparison for Individual Utilities
(values in mgd)
Average Day Conditions

2000
Supply
Constraint

Peak Day Conditions

Type of
Constraint 2

Year
ADD
2020
Exceeds
Demand
2000
Supply 3 (PDD) 1

2000
Supply
Constraint

Utility

2020
Demand
(ADD)1

Gig Harbor
Graham Hill

1.18
0.06

2.21
0.15

Water Rights
Water Rights

2.65
0.15

4.44
0.36

H2O Water
Herron
Hyada
Lake Holiday
Lake Minterwood
Lake of the
Woods
Lakewood

0.09
0.12
0.11
0.09
0.07
0.09

0.30
0.16

Water Rights
Water Rights

1.87
0.32

0.16

Water Rights

0.18
0.33
0.18
0.18
0.15
0.19

12.70

12.70

Water Rights

Type of
Constraint2

Water Rights

0.33

Water Rights

26.60

36.60

0.17
2.45

0.86
7.50

Infrastructure
Capacity
Water Rights
Infrastructure
Capacity
Water Rights
Infrastructure
Capacity
Water Rights
Water Rights

0.09
1.02

McKenna
Milton

0.08
1.12

0.15
1.50

Water Rights
Water Rights

0.15
2.23

0.37
2.48

Minterbrook
Mountain View
Olympic Mall
Orting

0.29
1.16
0.13
0.79

0.54
1.59

Water Rights
Water Rights

1.32
3.53

1.56

Water Rights

0.58
2.78
0.26
1.58

Palmer Lake
Parkland

0.13
3.66

0.27
5.21

Water Rights
Water Rights

0.26
8.43

1.01
15.50

Peacock Hill
Point Evans
Raft Island
Rosedale
Roy
S Prairie
SE Tacoma

0.46
0.36
0.05
0.07
0.10
0.06
1.99

0.44
0.69
0.09

Water Rights
Water Rights
Water Rights

2.02
2.20
0.36

0.26
0.22
1.70

Water Rights
Water Rights
Water Rights

2002

0.92
0.73
0.10
0.13
0.20
0.19
4.21

Sea Cliff
Shore Acres
Southwood

0.20
0.16
2.04

0.37

Water Rights

1.81

Water Rights

2007

0.40
0.31
4.09

6.50

Spanaway

5.23

3.63

Water Rights

2007

11.22

9.28

Steilacoom
Stroh's
Summit

0.83
0.36
2.10

0.58
1.90

Water Rights
Water Rights

2013

2.03
0.71
5.23

Sumner
Tapps
Valley
View Royal
Webstone
Western
Wilkeson

2.55
0.28
0.45
0.14
0.13
0.08
0.07

2.19

Water Rights

2004

0.60
0.54

Water Rights
Water Rights

1.30
0.20

Water Rights
Water Rights

X011078_3172

2016

N/A (Contract)

7/19/01

Water Rights
Water Rights & Infrastructure
Capacity
Water Rights
Water Rights
by 2000

0.53

Marion
McChord

6.77
0.61
0.89
0.31
0.31
0.15
0.14

1.69

0.43
0.65
7.03
1.31

Year
PDD
Exceeds
2000
Supply3

Infrastructure
Capacity
Water Rights
Infrastructure
Capacity
Water Rights
Water Rights
Water Rights
Water Rights
Water Rights
Infrastructure
Capacity
Water Rights
Infrastructure
Capacity
Infrastructure
Capacity

2013

N/A (Contract)
2.09
4.50
5.77
3.09
1.44
1.08

Water Rights
Infrastructure
Capacity
Water Rights
Water Rights
Water Rights
Water Rights

0.36

Water Rights
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2013
2004
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Table 6-1: Summary of Supply/Demand Comparison for Individual Utilities
(values in mgd)
Average Day Conditions

Utility

2020
Demand
(ADD)1

2000
Supply
Constraint

Type of
Constraint 2

Peak Day Conditions
Year
ADD
2020
Exceeds
Demand
2000
Supply 3 (PDD) 1

2000
Supply
Constraint

Type of
Constraint2

Year
PDD
Exceeds
2000
Supply3

Snohomish County
Snohomish County Utilities Supplied Solely by Everett Regional System
Alderwood
Edmonds
Everett
Everett
KC
Untreated
Granite Falls
Highland
Lynnwood
Monroe
Mountlake
Mukilteo
Roosevelt
Silver Lake
Sky Meadow
Sno
PUD
Dubuque
Sno PUD Lake
Roesiger
Three Lakes

18.31
3.62
(4)

N/A (Contract)
N/A (Contract)

39.92
7.23

(4)

N/A (Contract)
N/A (Contract)

(4)

(4)

34.80

N/A (Contract)

47.33

N/A (Contract)

0.29
0.39
4.40
2.05
2.22
2.73
0.53
5.23
0.17
0.48

N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)

0.68
0.66
7.50
6.40
4.45
6.01
0.91
11.51
0.33
1.13

N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)

0.05

N/A (Contract)

0.11

N/A (Contract)

0.36

N/A (Contract)

0.85

N/A (Contract)

Snohomish County Utilities Supplied by Everett Regional Source AND Local Source
Arlington

1.38

Infrastructure Capacity and
Contract

2.76

3.79

Infrastructure Capacity and
Contract

Cross Valley
Marysville
Snohomish
Sno PUD Lake
Stevens
Tulalip

5.82
6.57
0.98
4.05

N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)

11.64
12.29
1.84
7.59

N/A (Contract)
N/A (Contract)
N/A (Contract)
N/A (Contract)

0.74

N/A (Contract)

1.38

N/A (Contract)

4.57

N/A (Contract)

1.02

0.24

Infrastructure
Capacity

0.20
0.07
1.29

1.37

Infrastructure
Capacity
Infrastructure
Capacity
Infrastructure
Capacity
Infrastructure
Capacity

Snohomish County Utilities Relying on Seattle Supply AND Local Source
Olympic View

1.86

N/A (Contract)

Snohomish County Utilities Relying Solely on Local Source
Gold Bar

0.34

0.24

Infrastructure

Kayak
Meadow Ridge
Seven Lakes

0.10
0.04
0.69

0.43

Water Rights

Sno PUD May
Creek
Sno PUD Sunday
Lake
Stanwood

0.10

0.29

Water Rights

0.24

0.40

0.04

0.04

Water Rights

0.12

0.14

1.19

4.32

Startup
Sultan

0.09
0.48

0.13
1.40

Water Rights
Water Rights

0.16
1.07

1.44

Tatoosh
Warm Beach

0.12
0.18

0.94

Water Rights

0.23
0.34

6-6

0.64
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Infrastructure
Capacity
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Table 6-1: Summary of Supply/Demand Comparison for Individual Utilities
(values in mgd)
Average Day Conditions

Utility
Warm Beach CG
Wilderness Ridge

2

3
4
5
6

Type of
Constraint 2

Year
ADD
2020
Exceeds
Demand
2000
Supply 3 (PDD) 1

0.13
0.17

NOTES: N/A = Not Applicable
1

2000
Supply
Constraint

2020
Demand
(ADD)1

Peak Day Conditions

2000
Supply
Constraint

Type of
Constraint2

Year
PDD
Exceeds
2000
Supply3

0.25
0.32
ADD = Average Day Demand

PDD = Peak Day Demand

Demands projected for 2020, reported directly by each utility. If a utility did not report data, regionally consistent projections from the Outlook were
used instead.
Constraints indicate a limit on available supply in 2000. The various constraints are described as follows:
- "Resource constraints" are physical characteristics of the water resource, such as the firm yield of a watershed; the yield of an aquifer; limitations
based on fisheries needs, etc.
- "Infrastructure capacity" is the peak day physical capacity of wells, pumps, diversion structures, etc.
- "Water rights" includes annual quantity (Qa) for average day; and instantaneous quantity (Qi) for peak day
- "Contract" indicates the utility purchases water from a wholesale supplier; often without a set limit on quantity purchased.
- "Purchase Limits" refers to specific quantity limits in arrangements with wholesale supplier.
Shading indicates that the utility's projected 2020 demand exceeds 2000 supply.
Because a significant portion of Seattle, Everett, and Auburn’s demands are wholesale customers, they are not analyzed at the scale of individual
utilities.
For utilities purchasing water from Seattle, current contracts expire in 2012. It is assumed utilities needing water will continue to meet their needs
through water purchased from Seattle or another entity, allowing them to meet demands through 2020.
Purchased water from Seattle is conveyed through Renton's service area to the Boeing Plant. Renton does not use Seattle water to supplement is own
source of supply.
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Utilities Whose Projected Demand
Exceeds Existing Supply
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Figure 6-2: Duration of Remaining Existing Supplies for Utilities Whose Demand is Forecast to Exceed
Existing Supplies by 2020
(Utilities listed from largest to smallest)
UTILITY

(2020 ADD)

Tacoma (89.6)
Kent (14.0)
Sammamish Plateau (8.6)
Covington (6.5)
Bonney Lake (5.6)
Spanaway (5.2)
Firgrove (4.0)
Issaquah (3.6)
King 111 (3.1)
Fruitland (3.0)
Sumner (2.6)
Summit (2.1)
Southwood (2.0)
SE Tacoma (2.0)
Black Diamond (1.6)
Eatonville (1.4)
Buckley (1.0)
North Bend (1.0)

OK

Reaching Capacity

Very Near/At Capacity

Pacific (0.9)
Sallal (0.9)
Peacock Hill (0.5)
Ames Lake (0.4)
Gold Bar (0.3)
Herron (0.1)

2000

2005

2010

2015

2020

NOTE: The information shown in this graph is based on 1998 data, verified in 2000. This information is based on customer water use patterns
in 1998, and does not include recent conservation efforts and arrangements for sharing with neighboring utilities. Most of the utilities whose
demand is projected to exceed existing supply prior to 2020 have developed plans involving local or regional supply options to meet their
future demands.
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Section 6

Supply and Demand Comparison by County
One question that is often asked is how do supplies compare on a regional basis? To help
answer this question, comparisons of existing municipal water supplies and forecast
municipal demands were made for each county. This comparison was done to see the overall
magnitude of demands compared to available supplies by county.
For these comparisons, the total supply of all utilities in the grouping was compared with
total demand of the same utilities. The following is a description of how subregional supplies
and demands were determined and compared:
n

Average and peak day demands were calculated as the sum of all utility demands within
the county. The utility demands used in this calculation came from the regionally
consistent demand projections discussed in Section 4.

n

Supply data included water rights, resource constraints, and infrastructure capacity, as
described previously in this section.

n

The “available supply” for each utility is the amount of water available based on the
most limiting of three constraints: water rights, infrastructure capacity, or resource
capacity. Individual utility available supplies were then added up within each county.

n

In a very few cases, some smaller utilities did not provide any information about their
supplies. For these utilities, the “available supply” was conservatively assumed to be
equal to their 2000 peak day demands. This is based on the assumption that each
utility’s supply is at least sufficient to meet 2000 demand. Due to the small number and
size of utilities that did not provide any supply information, this assumption had a
minimal effect on the overall results.

n

The supplies and demands shown in the county comparisons do not include smaller
utilities and private wells. As described in Section 4, the utilities that are included in this
comparison represent approximately 86 percent of the total three-county area population.

The aggregated supply capacities are very abstract numbers, as water from existing supplies
cannot be conveyed to where it is needed within counties or across the region for many
reasons, including the fact that no regional infrastructure exists to allow water to be moved
throughout the entire three-county area. In addition to the lack of infrastructure, the
institutional constraints described in Section 12 also inhibit increased sharing of supplies
within the three-county area. The uncertainty in municipal water supply capacity described
in Section 3 makes it likely that the actual available supply across the region is less than is
shown in this section.
There are many problems with aggregating supply numbers across utilities and the resultant
totals should only be considered as very rough approximations. Utilities’ water rights often
exceed the amount of supply actually available and adding them up on a regional basis is
likely to produce an overestimate of supply. Also, there is little consistency in how utilities
characterize the actual supply they have available because they face different kinds of
limiting factors (e.g., instantaneous water rights, minimum instream flows, aquifer recharge
rates, pumping capacity, etc.) and use different methods, assumptions and standards of
reliability. Lacking a consistent definition of available supply, summing them up can only
result in a very rough estimate of regional supply capacity.
Figures 6-3, 6-4, and 6-5 show the supply and demand comparisons for King, Pierce, and
Snohomish Counties. From 2000 through 2020, the forecast baseline demand for each county
is less than the estimated aggregate municipal supply capacity in the county. Tables 6-2, 6-3,
6-12
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and 6-4 show the individual utilities’ supply capacities used to develop the aggregate total
supply within each county and the region.
Table 6-5 shows an estimate of the aggregated regional available supply for the three-county
region.

Figure 6-3: King County Supply/Demand Comparison

700
Peak Day Available Supply

Supply & Demand (MGD)

600
500
Peak Day Demand (Outlook)
400
300
200

Average Day Available Supply

Average Day Demand (Outlook)

100
0
2000

2010

2020

Year

X011078_3172

7/19/01

Water Supply Outlook 6-13

Section 6
Figure 6-4: Pierce County Supply/Demand Comparison
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Figure 6-5: Snohomish County Supply/Demand Comparison
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Table 6-2: King County Subregion
Individual Utilities' Supply Information (all quantities in mgd)
Average Day Supply

Utility

Water
Source of Rights
Supply1
Qa

Algona Water Department
Ames Lake Water Assoc.
City of Auburn

P
O
O

City of Bellevue
Black Diamond Water Dept.
City of Bothell
Bryn-Mawr – Lakeridge Water
& Sewer District
City of Carnation
Cedar River Water & Sewer
District
Coal Creek Utility District
Covington Water District
City of Duvall
Enumclaw Water Department
Fall City Water Dist. No. 127
Highline Water District
Issaquah Water System
Kent Water Department
King Co. Water Dist. #1
King Co. Water Dist. #111
King Co. Water Dist. #119
King Co. Water Dist. #125
King Co. Water Dist. #20
King Co. Water Dist. #45
King Co. Water Dist. #49
King Co. Water Dist. #54
King Co. Water Dist. #85
King Co. Water Dist. #90
City of Kirkland
Lake Forest Park Water Dist.
Lakehaven Utility District

P
O
P
C

City of Mercer Island
Mirrormont Services
NE Sammamish Water and
Sewer District
City of North Bend
Northshore Utility District
City of Pacific
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O
C

Available
Supply2

Constrained
by3

Peak Day Supply
Water
Rights
Qi

Available
Supply2

Constrained
by3

0.33
20.80

0.33
18.28

Water Rights
Instream Flow
Agreement

0.49
26.97

0.49 Water Rights
24.45 Instream Flow
Agreement

0.49

0.49

Water Rights

5.24

5.24

Water Rights

0.57

0.57

Water Rights

0.75

0.75

Water Rights

0.05

0.24
0.05

Unknown
Water Rights

0.17

0.59
0.17

Unknown
Water Rights

5.44

5.44

Water Rights

7.92

7.92

Water Rights

3.43
0.81
17.85
2.50
25.89
1.30
1.97

3.43
0.81
2.00
2.50
17.0
1.30
1.97

Water Rights
Water Rights
Well Capacity
Water Rights
Aquifer Yield
Water Rights
Water Rights

4.20
1.49
23.45
5.59
40.25
2.77

4.20 Water Rights
1.49 Water Rights
2.00 Well Capacity
5.59 Water Rights
17.0 Aquifer Yield
0.32 Well Capacity
2.77 Water Rights

2.52

P
C
P
C
O
C
C
O
O
C
P
P
P
P
P
O
P
P
P
C
C

1.49

1.49

Water Rights

2.52

0.40
18.03

0.40
10.10

Water Rights
Aquifer
Sustainability

42.80

41 Well Capacity

P
O
O

0.54
2.06

0.54
2.06

Water Rights
Water Rights

0.93
3.23

0.93 Water Rights
2.98 Well Capacity

0.30

0.30

Water Rights

3.23

3.23

Water Rights

2.41

2.41

Water Rights

2.45

2.45

Water Rights

O
P
C

Water Rights
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Table 6-2: King County Subregion
Individual Utilities' Supply Information (all quantities in mgd)
Average Day Supply

Utility

Water
Source of Rights
Supply1
Qa

Available
Supply2

Constrained
by3

Peak Day Supply
Water
Rights
Qi

Available
Supply2

City of Redmond

C

4.67

2.70

Well Capacity
Water Rights

5.30

City of Renton
River Bend Homeowners
Association
Sallal Water Association
Sammamish Plateau Water &
Sewer
Seattle Public Utilities

C
O

13.22
0.50

13.22
0.50

Water Rights
Water Rights

32.83

27.07 Well Capacity
0.49
Unknown

O
O

0.71
6.15

0.71
6.15

Water Rights
Water Rights

2.44
14.18

2.44
14.18

O

450.50

171

Firm Yield

493.01

2.4

0.72

Aquifer
Sustainability

4.5

2.60

Storage
Capacity

1.86

1.86

Water Rights

1.87

1.87

Water Rights

587

269

729

585

Shoreline Water District
Skyway Water & Sewer
District
Snoqualmie Water
Soos Creek Water & Sewer
District
Tukwila Water Department
Union Hill Water Assoc.
Wilderness Rim Association
Woodinville Water District
Total

5.30

Constrained
by3
Water Rights

Water Rights
Water Rights

405.00 Transmission
Capacity

P
P
O
P
P
C
P
P

mgd = million gallons per day
1
2
3

P = Purchased water only; O = Own source only; C = Combined supply of purchased water and own source.
Based on the most limiting factor constraining the supply, which can be either water rights, a resource constraint, or infrastructure
capacity, depending on each utility's reported situation.
The factor limiting available supply.
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Table 6-3: Pierce County Subregion
Individual Utilities' Supply Information (all quantities in mgd)
Average Day Supply

Utility

Water
Source of Rights
Supply1
Qa

Available
Supply2

Peak Day Supply

Constrained
by3

Water
Rights
Qi

Available
Supply2

Constrained
by3

Alderwood Estates

O

0.17

0.17

Water Rights

0.58

0.58

Artondale Water System
Ashford Water District
Bethel Green Acres
City of Bonney Lake
Buckley Water
Canterwood Water System
Carbonado Water
Department
Cedar Crest
Chinook Estates
Curran Road Mutual Water
Association
City of Dupont
Eatonville Water Department
Eldorado Estates
Fife Dept. of Public Works
Town of Fircrest
Firgrove Mutual Inc.
Ft. Lewis Water-Cantonment
Fox Island Mutual Water
Association
Fruitland Mutual Water Co.
Gig Harbor Water Dept.
Graham Hill Mutual Water
Company
H2O Water

O
O
O
O
O
O

1.07
0.35
0.10
5.90
0.63
0.46

1.07
0.35
0.10
5.90
0.63
0.46

Water Rights
Water Rights
Water Rights
Water Rights
Water Rights
Water Rights

1.92
0.58
0.72
8.35
1.29
1.20

1.18 Well Capacity
0.58 Water Rights
0.19 Well Capacity
8.35 Well Capacity
1.29 Water Rights
1.20 Water Rights

0.074

Unknown

0.17
0.30

0.17
0.30

Water Rights
Water Rights

O
O
O
P
O
O
O

2.31
0.47
0.47

2.31
0.47
0.47

Herron Maintenance

Hyada Mutual Service Co.
Lake Holiday Association
Lake Minterwood
Lake of the Woods
Community Association
Lakewood Water District
Marion Water Company Inc.
Mc Chord Air Force Base
McKenna Water District
City of Milton
Minterbrook
Mountain View-Edgewood
Water Company
Olympic Mall Water System
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Water Rights

0.135

Unknown

1.30
0.48

1.30
0.48

Water Rights
Water Rights

Water Rights
Water Rights
Water Rights

3.15
1.49
0.97

3.15
1.49
0.97

Water Rights
Water Rights
Water Rights

2.05

0.894
2.05
5.004

Unknown
Water Rights
Unknown

5.57
6.44
27.80

O

0.50

0.50

Water Rights

1.75

1.75

O
O

2.09
2.21

2.09
2.21

Water Rights
Water Rights

5.62
4.44

5.39 Well Capacity
4.44 Water Rights

O

0.15

0.15

Water Rights

0.36

0.36 Well Capacity

O

0.30

0.30

Water Rights

1.87

1.87

Water Rights

O

0.16

0.16

Water Rights

0.32

0.32

Water Rights

0.145

O
O
O
P

0.084

O
O
O

Water Rights

0.094
0.084

Unknown
Unknown
Unknown

0.53

0.53
0.165

Unknown
Water Rights
Unknown

0.33

Water Rights

O

0.16

0.16

Water Rights

0.33

O
O
O
O
O
O

12.70

12.70
0.074
1.194
0.15
1.50
0.54

Water Rights
Unknown
Unknown
Water Rights
Unknown
Water Rights

52.40
0.86
7.50
0.37

O

0.904

Unknown

2.50

O

0.134

Unknown

0.15
1.50
0.54

5.57 Water Rights
6.44 Water Rights
13.90 Well Capacity

1.32

36.60 Well Capacity
0.86 Water Rights
7.50 Water Rights
0.37 Water Rights
2.48 Well Capacity
1.32 Water Rights
2.50

Water Rights

0.265

Unknown
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Table 6-3: Pierce County Subregion
Individual Utilities' Supply Information (all quantities in mgd)
Average Day Supply

Utility

Water
Source of Rights
Supply1
Qa

Available
Supply2

Peak Day Supply

Constrained
by3

Water
Rights
Qi

Available
Supply2

Constrained
by3

City of Orting
Palmer Lake
Parkland Light & Water Co.
Peacock Hill
Point Evans

O
O
O
O
O

1.56
0.27
5.21
0.44
0.69

1.56
0.27
5.21
0.44
0.69

Water Rights
Water Rights
Water Rights
Water Rights
Water Rights

1.89
1.01
25.38
2.02
2.20

1.69 Well Capacity
1.01 Water Rights
15.50 Well Capacity
2.02 Water Rights
2.20 Water Rights

City of Puyallup
Raft Island Water Company
Rosedale East
City of Roy
Town of South Prairie
Southeast Tacoma Mutual
Water Company
Sea Cliff Estates
Shore Acres Water Company
Southwood Water System

C
O
O
O
O

11.16
0.09

Water Rights
Water Rights
Unknown
Water Rights
Water Rights

14.40
0.36

0.26
0.22

11.16
0.09
0.074
0.26
0.22

0.43
0.65

14.15 Well Capacity
0.36 Water Rights
0.145
Unknown
0.43 Water Rights
0.65 Water Rights

O

1.70

1.70

Water Rights

9.63

7.03 Well Capacity

O
O
O

0.37

Water Rights
Unknown
Water Rights

1.31

1.81

0.37
0.144
1.81

1.31 Water Rights
0.295
Unknown
6.50 Well Capacity

Spanaway Water Company

O

3.63

3.63

Water Rights

14.41

Town of Steilacoom

P

Stroh's Water Company Inc.
Summit Water & Supply Co.
City of Sumner

O
O
O

0.58
1.90
2.19

0.58
1.90
2.19

City of Tacoma Water
Division

O

146.52

1086

0.60
0.54

0.174
0.60
0.54

1.30
0.20
216

1.30
0.20
187

Tapps Island Water System
Valley Water
View Royal Water Company
Webstone Water District
Western State Hospital
Wilkeson Water Department
Total

O
O
O
P
O
O

8.40

No Constraint
Water Rights
Water Rights
Water Rights
In-Stream
Flow
Requirements
Unknown
Water Rights
Water Rights
No Constraint
Water Rights
Water Rights

2.09
5.47
5.77

9.28 Well Capacity
Purchase
2.00
Agreement
2.09 Water Rights
4.50 Well Capacity
5.77 Water Rights

245.90

1327

3.09
1.44
1.08

3.09
1.44
1.08

0.36
489

Water Rights &
Well Capacity

Water Rights
Water Rights
Water Rights
No Constraint
0.155
Unknown
0.36 Water Rights
329

mgd = million gallon per day
P = Purchased water only; O = Own source only; C = Combined supply of purchased water and own source.
Based on the most limiting factor constraining the supply, which can be either water rights, a resource constraint, or infrastructure
capacity, depending on each utility's reported situation.
3 The factor limiting available supply.
4 Due to lack of supply information, the utility's 2000 average day demand was used as the Average Day Available Supply.
5 Due to lack of supply information, the utility's 2000 peak day demand was used as the Peak Day Available Supply.
6 Tacoma's Average Day Available Supply is based on surface water claims and groundwater pumping requirements that take into
consideration maintenance of in-stream flows.
7 Tacoma's Peak Day Available Supply is based on surface water claims and groundwater pumping capacity.
1
2
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Table 6-4: Snohomish County Subregion
Individual Utilities' Information (all quantities in mgd)
Average Day Supply

Utility
Alderwood Water District
Arlington Water Department
Cross Valley Water District
City of Edmonds
City of Everett Public Works
Department
City of Everett's KimberlyClark Industrial Customer
City of Gold Bar
Granite Falls Water
Department
Highland Water District
Kayak Point Water
Company, Inc.
City of Lynnwood
Marysville Utilities
Meadow Ridge
City of Monroe
City of Mountlake Terrace
Mukilteo Water District
Olympic View Water District
Roosevelt Water
Association
Seven Lakes Water
Association
Silver Lake Water District
Sky Meadow Water
Association
Snohomish County PUD Dubuque
Snohomish County PUD Lake Roesiger
Snohomish County PUD Lake Stevens
Snohomish County PUD May Creek
Snohomish County PUD Sunday Lake
City of Snohomish
City of Stanwood Water
Department
Startup Water District
Sultan Water Department
Tatoosh Water Company
Three Lakes Water
Association, Inc.
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Source of
Supply1
P
C
C
P
O

Water
Rights
Qa

Peak Day Supply

Available
Supply2

Constrained
by3

Water
Rights
Qi

1.82
4.14

Water Rights
Water Rights

128.55

0.30

Available
Supply2

Constrained
by3

3.28
6.91

3.28
6.91

Water Rights
Water Rights

Water Rights

255.00

2556

Water Rights

0.30

Water Rights

1.10

0.24

Well Capacity

0.43

0.43

Water Rights

0.165

Unknown

21.90

21.90
0.024

Water Rights
Unknown

21.90

21.907
0.045

Water Rights
Unknown

1.10

1.10

Water Rights

1.37

1.37

Water Rights

0.504

Unknown

0.945

Unknown

1.82
4.14
128.55

P
O
P
P
O
P
C
O
P
P
P
C
P
O
P
P
P
P
P
O

0.29

0.29

Water Rights

0.72

0.40

Well Capacity

O

0.04

0.04

Water Rights

0.14

0.14

Well Capacity

0.444

Unknown

0.835

Unknown

0.13
1.40
0.94

Water Rights
Water Rights
Water Rights

0.115
0.765
2.23

Unknown
Unknown
Water Rights

C
O
O
O
O
P

0.13
1.40
0.94

2.23
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Table 6-4: Snohomish County Subregion
Individual Utilities' Information (all quantities in mgd)
Average Day Supply
Source of
Supply1

Utility
Tulalip Water System
Warm Beach Water
Association
Warm Beach Conference
Grounds
Wilderness Ridge
Community Club
Total

Water
Rights
Qa

Peak Day Supply

Available
Supply2

Constrained
by3

C
O

0.144

O
O
1628

Water
Rights
Qi

Available
Supply2

Constrained
by3

Unknown

0.275

Unknown

0.104

Unknown

0.195

Unknown

0.134

Unknown

0.245

Unknown

162

2968

295

mgd: = million gallons per day
P = Purchased water only; O = Own source only; C = Combined supply of purchased water and own source.
Based on the most limiting factor constraining the supply, which can be either water rights, a resource constraint, or infrastructure
capacity, depending on each utility's reported situation.
3 The factor limiting available supply.
4 Due to lack of supply information, the utility's 2000 average day demand was used as the Average Day Available Supply.
5 Due to lack of supply information, the utility's 2000 peak day demand was used as the Peak Day Available Supply.
6 It is assumed that with expanded infrastructure capacity, the full instantaneous water right of 255 mgd would be available to the City of
Everett on a peak day basis.
7 Due to lack of peak day supply information for Marysville, Qa is used as the default for Qi and for the Peak Day Available Supply, on the
basis that the actual amount available on a peak day is greater than Qa.
8 Includes assumed available supply for utilities lacking supply information.
1

2

Table 6-5: Aggregate Average Day and Peak Day Available Supplies
in King, Pierce, and Snohomish Counties (in mgd)
Average Day Available Supply1
County

Water Rights
Qa 2

Available
Supply2

Peak Day Available Supply1
Water Rights
Qi2

Available
Supply2

King

588

272

729

588

Pierce

217

187

491

329

Snohomish

162

162

296

295

Total

967

621

1,516

1,212

mgd = million gallons per day
1
2
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“Available supply” is the amount of water available from a source given the most limiting of three constraints: water
rights, resource capacity, or infrastructure capacity.
Totals from County subregional analyses.
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Supply and Demand Comparison Methodology
Following is a summary of the methodology used in the Outlook to compare supplies and
demands. The detailed methodology used to forecast municipal water demands for the
Outlook is presented in detail in Appendix A.

Demand Projections
Demand projections can vary substantially based on differing expectations regarding
population growth, per capita water consumption, conservation programs, planning horizons
and other variables. Because demand projections serve as a key input in identifying watersupply deficiencies throughout the region, substantial effort was invested in collecting and
analyzing demand information for the Outlook.
Two alternative approaches can be used in determining demand on a subregional or regional
basis. First, the demand projections already developed by individual utilities can be compiled
and “rolled up” into a subregional or regional total for the area in question. This method
offers the advantage of accurately portraying each utility’s own expectations about its future
needs. However, demand forecasts developed by utilities independently, using varied
assumptions and approaches, may not be consistent with one another. Moreover, individual
utilities may adopt a conservative approach to developing their demand forecasts, in order to
insure adequate supplies to meet future needs. This approach is prudent for an individual
utility, but summing a group of conservative demand projections may overstate future
demands for the region as a whole.
The second approach used to determine demand on a subregional or regional basis is to
develop a unified set of forecasts for the entire region that uses consistent assumptions and
methodology for every utility. This regionally consistent approach overcomes the difficulties
described above and the tendency for overprediction when summing demand over all
individual utilities. However, it can result in forecasts for individual utilities that vary from
the utilities’ own demand forecasts.
Both of these approaches were used in developing demand projections for the Outlook, and
the results were compared at various stages. For the purposes of the supply and demand
comparisons reported herein, demand forecasts were developed as follows:
n

First, demand projections were obtained directly from utilities in the region, by means of
a survey distributed by the Forum. The survey requested information on projected
average day demands (ADD) and maximum day demands (MDD). Data was requested
for 2000, 2005, 2010, 2015 and 2020. Some utilities reported data for different years,
depending on the planning horizon used in their own forecasting activities. For utilities
who completed this part of the survey, this information typically reflects the projections
contained in utilities’ most recent Water System Comprehensive Plans.

n

Second, baseline1 demand projections were developed using a regionally consistent
methodology, as described in Section 4 and Appendix A. The methodology involved

1

The “baseline” demand forecast includes only one aspect of conservation: anticipated conservation
due to the effects of the 1993 plumbing code changes, which require water-efficient plumbing fixtures.
The baseline demand does not include other potential reductions in water use due to additional
conservation or other technological advances. These effects are addressed separately in Section 8.
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use of 1999 Puget Sound Regional Council (PSRC) demographic data combined with
recent water-use data provided directly by utilities. The Outlook’s baseline demand
projections calculated utilizing PSRC demographic data did, in many cases, vary from
projections developed by individual utilities for their water system plans. In aggregate,
among utilities that provided their own forecasts, the Outlook 2020 baseline demand
forecasts (utilizing PSRC demographic projections) were 17, 15, and 20 percent lower
than demand forecasts calculated by summing individual utility forecasts in Snohomish,
Pierce, and King Counties, respectively.
Both the individual utility projections and the regionally consistent Outlook projections are
used in the comparison of supply and demand. However, each projection is used in a
different way, as follows:
n

For the local utility supply and demand comparisons, demand projections provided
directly by the utility in the survey were used, if reported. However, if a utility did not
provide its own demand projection in the survey, the Outlook’s regionally consistent
demand projection (based on PSRC population data and the utility’s historical demand
patterns) for that utility was used.

n

For each county, only the regionally consistent demand projections (based on PSRC
demographics) from the Outlook were used. Summing the individual demand
projections of many different utilities results in inconsistencies and may produce an
overly conservative estimate of future demands for regional or large subregional areas,
as discussed above. The uniform, regional forecasting methodology used in the Outlook
helps to overcome these factors for planning purposes.

Existing Sources of Supply
The Forum’s Outlook survey was also used to request supply information directly from
utilities. Information was requested regarding water rights (annual and instantaneous),
infrastructure capacity, and proposed new sources of supply. Survey results are summarized
in Section 3. For individual utilities whose forecast 2020 demands exceed their additional
supply capacity, information from the surveys was supplemented with available information
from published Water System Plans and follow-up contacts.
Incomplete data and inconsistent data present significant challenges for regional analysis of
water supply conditions. Many of the utilities in the region did not report information
regarding sources of supply. Moreover, the information available is not always consistent
from one utility to another with regard to many characteristics of supply sources, such as
water rights and capacity. This becomes even more problematic in examining potential
future sources of supply, since many potential sources cannot be defined with certainty at this
time.
Due to these data limitations, the information provided herein should be regarded as
provisional. However, it is useful in providing a first step towards identifying areas where
imbalances between supply and demand may occur by 2020.
There are source improvements under way at any given time in the region. For the purposes
of this comparison of projected supplies and demands, existing supplies were defined based
on the surveys submitted by individual utilities and verified with those utilities in December
1999.
Existing supplies are nominally defined as sources that are on-line and capable of delivering
water. Where individual utilities have verified the information and provided revisions or
6-22
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updates to reflect improvements made in 2000, those changes were included in defining
existing supplies. Specific improvements under construction have also been included as
noted in the individual utility and subregional area comparisons.
For local utilities, the sources described include only those sources that are owned by a given
utility. For water that is purchased on a wholesale basis from another utility, the source is
described in detail only with respect to the utility that owns it. For subregional areas, all
water sources serving the subregion are summed up to characterize aggregate supply. The
same approach is used in characterizing the regional supply.
A consistent set of characteristics was defined by the Water Supply Planning Committee to
describe existing water-supply sources within the region. These characteristics are:
n

Water rights, broken down by average annual quantity (Qa) and instantaneous quantity
(Qi).

n

Resource factors, such as the firm yield of a water source; the ability of an aquifer to
yield water; fisheries needs; etc.

n

Infrastructure capacity, or the physical capacity of wells, pumps, diversion structures,
etc. to deliver water. This is generally described in terms of peak capacity.

n

Type of supply, including whether the source is from surface water or groundwater; and
whether the source is self-supplied or purchased from another utility.

In many cases, supply includes water purchased from another utility. This water is frequently
available under contract arrangements that permit the utility to obtain as much water as
needed to meet its demands.
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Section 7
POTENTIAL REGIONAL SOLUTIONS
The previous section identified local utilities where additional supply capacity will be needed
before 2020. Although most individual utilities with projected supply shortfalls have specific
plans to meet their needs at a local level, additional subregional and regional water supply
options (including conservation, conventional supply options, water reuse, and other options)
warrant consideration as they can be more cost-effective, benefit more people, and may help
restore fish populations by improving fish habitat. Regional solutions may also help address
longer-term needs to provide adequate water supplies for future generations.
An example of a subregional solution that benefits multiple utilities and fish is the Tacoma
Second Supply Project, which will be developed through a partnership of Tacoma, Seattle,
Kent, Covington Water District, and Lakehaven Utility District Environmental benefits of
this project include, but are not limited to, increased summer minimum flows in the Green
River to benefit Chinook and the potential for Green River water to offset diversions from the
Cedar or South Fork Tolt Rivers. The Second Supply Project also provides an upstream
passage facility at the diversion dam that will enable the movement of adult salmon into the
upper watershed, where they have not been since 1911.
As part of the Outlook effort, the Forum convened four workgroups to engage a variety of
stakeholders in identifying alternative supply options to address future water supply issues.
The workgroups were brought together to obtain input from diverse parties on the regional
aspects of conservation, conventional supply options (on both a regional and local scale),
water reuse, stormwater, and institutional constraints and issues that limit the ability of water
suppliers to implement these options. These workgroups are discussed below, and the results
of their work are presented in Sections 8 through 12.

Future Regional Supply Options
Potential regional supply options have been assessed by the four workgroups described
above. This section introduces each of the four workgroups, describes the nature of their
assessment of future region-wide supply options, and describes the stakeholder groups who
were involved. Assessment of these regional supply options are presented in Sections 8
through 12 in the following order:
n

Options for Increased Conservation (Section 8) – Discusses the potential for enhanced
conservation efforts to reduce future water supply needs and to supplement conventional
supplies, and describes regional conservation scenarios.
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n

Conventional Supply Options (Section 9) – Provides a comprehensive list of potential
conventional regional supply options (e.g., new sources, additional use of existing
sources, water storage, interties).

n

Reuse Options (Section 10) – Discusses the potential for implementing more wastewater
reuse projects to offset potable water demands, and identifies specific wastewater reuse
opportunities across the region.

n

Stormwater Options (Section 11) – Discusses the potential for using stormwater
management options to supplement municipal potable water supply either directly or by
offsetting municipal water demands and identifies specific stormwater management
opportunities with water supply benefits across the region.

n

Barriers to Meeting Municipal Needs (Section 12) – Identifies the institutional
constraints and management issues limiting development of a sustainable water resource
management program.

Supply Option Workgroups
Conservation Workgroup
The conservation scenarios presented in Section 8 were developed by the Conservation
Workgroup, which included representatives of water suppliers, the environmental
community, landscape and irrigation industry, and other stakeholder groups, state agencies,
and county governments.
At the outset, the Forum provided a general framework for preparing the conservation
scenarios. Based on this framework, the workgroup developed a detailed approach to
building scenarios, identified options for quantitative levels of water savings, and developed
the scenarios themselves. Members of the Conservation Workgroup are listed in the
Acknowledgements pages.

Conventional Supply Options/Institutional Constraints Workgroup
The Conventional Supply Options/Institutional Constraints workgroup was established to
identify regional, conventional supply options and address institutional issues that may
constrain implementation of those options. This group was formed with volunteers from
interested stakeholders and water utility representatives who wanted to be involved in the
regional water supply planning process. The workgroup consists of representatives from
regional water associations, water utilities, the Washington State Departments of Ecology and
Health, King County, and the League of Women Voters, all of whom worked collaboratively
to identify water supply options and present information regarding those options in a
consistent form. Members of the Conventional Supply Options/Institutional Constraints
Workgroup are listed in the Acknowledgements pages.
The workgroup compiled a comprehensive list of potential regional supply options and
summarized those water supply options in a consistent format so that comparable information
is presented for each option (see Section 9). Several generic supply options (e.g.,
desalinization and storage impoundments) that could be implemented in the Puget Sound
area, but are not currently proposed by a utility, are also discussed.
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Potential Regional Solutions
The workgroup also compiled a list of the most significant institutional constraints faced by
utilities, local governments, and other stakeholders to developing a sustainable water
resources program. These constraints and potential solutions are described in Section 12.

Water Reuse Workgroup
The Reuse Workgroup included representatives of water suppliers, stakeholder groups, state
agencies, and county governments. Members of the Water Reuse Workgroup are listed in the
Acknowledgements pages. At the outset, the Forum’s Water Supply Planning Committee
provided a framework for preparing the reuse status report. Based on this framework, the
workgroup provided the information in Section 10 that: 1) describes the current status of use
of reclaimed water in Snohomish, King, and Pierce Counties; 2) documents issues associated
with reuse; and 3) assesses the water reuse potential in the three-county area.

Stormwater Workgroup
The Stormwater Workgroup has compiled a list of potential stormwater management options
that could benefit water supplies (Section 11). Using information provided by various
sources, a profile for each stormwater management option was prepared, including an overall
description of the option and a more specific description based on a series of technical,
environmental, legal, financial, and political criteria. Members of the Stormwater Workgroup
are listed in the Acknowledgements pages.
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Section 8
OPTIONS FOR INCREASED CONSERVATION
Early in the Outlook process, at the time baseline demand forecasts were developed, it was
recognized that conservation, water reuse, and other factors would have important impacts on
regional demand during the coming years. The baseline demand forecast described in
Section 4 is based on average water use factors (average water use per household or
employee) during the period from 1996 through 1998, and thus incorporates the effect of
conservation programs undertaken through the mid 1990s. These water use factors were
reduced in future years in the baseline forecast to account for the continued effects of the
1993 plumbing code anticipated through 2020 (see discussion of code savings, below).
However, the baseline projections did not include other potential reductions in water use
factors resulting from additional conservation measures. The baseline forecast provided a
starting point from which the effects of conservation programs could be measured.
This section presents a look at the possible impacts of conservation activities that could be
achieved by utilities and their customers throughout the region from 2000 to 2020. The
overall approach to this task involved development of several “conservation scenarios” that
represent options for the region. Full achievement of all conservation measures for each of
these scenarios was assumed to occur in 2020. The rate at which these measures are
implemented, and the resulting water savings will vary from utility to utility.
Each conservation scenario includes:
n

A specified quantity of water that could potentially be saved region-wide by utilities and
their customers through conservation activities,

n

An illustrative list of specific water-saving measures that could generate that quantity of
savings (measures listed are intended to demonstrate how water savings could be
achieved, but are not intended to be prescriptive or all-inclusive), and

n

The estimated regional cost of implementing the list of measures for each scenario.

The conservation scenarios developed and the methodology used in developing them are
described below. All estimates presented are approximate, based on extrapolation from more
detailed documents that have been developed for specific water service areas within the
region.

Appropriate Use of Conservation Scenarios
The conservation scenarios presented in this section were developed solely for the purpose of
permitting broad comparisons between conservation and other options for addressing waterresource needs in the three-county region. The scenarios represent options that may
substitute for or be combined with various other types of options, such as water reuse or
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development of new municipal water supply sources. Following are some points to note in
reviewing these scenarios:
n

The conservation scenarios are intended to be illustrative only, in that other combinations
of conservation measures could achieve similar results. The levels of water savings and
costs presented should be considered as an “order of magnitude” estimate at this time,
and will likely require more detailed analysis when considered for implementation by
individual utilities.

n

The scenarios do not represent a regional plan for conservation, and do not impose
requirements for implementation by any entity. However, it is hoped that local and
regional decision makers will consider this information with regard to meeting some of
the water-resource needs in the region.

n

Many important issues would need to be resolved before any form of regional
implementation would become feasible. Such issues might include funding mechanisms,
coordination among jurisdictions and water suppliers, local control, credit for previous
conservation achievements, relationship to existing water rights, and allocation of saved
water to meet diverse purposes.

n

These conservation scenarios address reductions in regular, long-term uses of water.
They do not include emergency curtailment or other measures that may apply during
drought years or other “emergency” conditions.

n

Much of the conservation savings relies on a significant portion of the region’s
population (66 to 77 percent) implementing and maintaining all of the conservation
measures. Where the conservation measure involves installing “hardware” that results in
less water use (i.e., low-flow fixtures and appliances), the water savings should be
reasonably predictable. When the conservation measure relies more heavily on
behavioral changes (i.e., landscape audits and improved irrigation scheduling), the
savings may not be realized or may not be sustained over the long-term.

n

Ongoing analysis of conservation effectiveness and continuing education and consumer
information programs are key to the long-term success of effective conservation
programs.

n

It is recognized that ultimate implementation of conservation in the region may include
water savings similar to those in any one of the scenarios presented here; or somewhere
between the levels contained in these scenarios.

Summary of Conservation Scenarios
Table 8-1 summarizes the four conservation scenarios developed. For each scenario the table
presents estimated water savings and costs.
n

Scenario 1 represents an estimate of conservation measures already planned for
implementation by utilities throughout the three-county region.

n

Scenario 2 represents the estimated conservation savings that would be needed to keep
summer season demand roughly constant from 2000 to 2020, despite projected
population growth of 29 percent in areas served by water utilities.

n

Scenario 3 is based on the objective of reducing total, regional summer season demand
by 5 percent below 2000 levels.

n

Scenario 4 is based on the objective of reducing total, regional summer season demand
by 10 percent below 2000 levels.
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Table 8-1: Summary of Conservation Scenarios
Scenario
(Percent Reduction in
Projected 2020 Summer
Season Demand)

Water Savings in 2020
(mgd) 2

Unit Cost
($/1,000 gallons of summer
season savings)

Yearround

Summer
Season

Peak
Day1

1) 9% Reduction

40

59

59–73

$1.00

$0.10 to 3.00

$ 7M

2) 13% Reduction

68

92

92–123

$1.00

$0.10 to 2.00

$10M

3) 18% Reduction

93

124

124–166

$2.00

$0.10 to 40.00

$ 32M

4) 22% Reduction

111

149

149–201

$4.00

$0.10 to 80.00

$ 69M

Average Range of Costs for Total Annual
Cost3 Individual Measures3 Cost ($M/yr)

NOTES: Reduction percentages represent reduction in projected 2020 summer season demand. Savings shown are in addition to the
substantial reductions in water consumption due to Plumbing Code Savings related to efficient plumbing fixtures and conservation achieved
prior to 2000. mgd = million gallons per day
Expressed as a range, due to uncertainty in extrapolating summer season savings to peak day.
Water savings slightly exceeds targeted reductions for each scenario (% reduction) due to the "bundling" of conservation measures used
in the analysis.
3 For example, Scenario 2 includes a bundle of conservation measures that range in cost from $0.10 to $2.00 per 1,000 gallons of water
saved. The average cost of all the measures included in Scenario 2 is $1.00 per 1,000 gallons of water.

1
2

Together, the four conservation scenarios incorporate approximately 70 individual
conservation measures, related to water consumption in the following categories:
n

Residential indoor

n

Residential outdoor

n

Non-residential indoor

n

Non-residential outdoor

n

Source and distribution efficiencies

Costs presented in Table 8-1 are planning level estimates and will vary by utility. The
significant increases in costs from Scenario 1 to Scenarios 2, 3, and 4 illustrate the concept of
diminishing returns, i.e., as more conservation is achieved, additional increments of
conservation increases rapidly. Therefore, some of these scenarios may not be cost effective
when compared to other supply options
The effectiveness of conservation measures is highly dependent on participation levels, which
will vary from utility to utility. The water savings presented in the scenarios are based on
certain assumptions regarding participation rates by consumers. Generally, scenarios 2 and 3
assume that 66 percent of each group targeted by specific conservation actions will
participate.1 Scenario 4 assumes 77 percent participation.
These participation rates are ambitious. By way of comparison, conservation programs both
locally and elsewhere in the nation have achieved 60 percent or more, at least for some
program elements. These include Seattle Public Utilities’ regional showerhead program,
which achieved 65 percent participation in less than one year. The programs outlined in the
scenarios are comprehensive, embracing a wide variety of measures involving every category
of demand. They are also long-term, generally beyond the length of most water conservation
1

For example, if a measure targets all households in the region, it is assumed 66 percent of all
households will participate. In contrast, if a measure targets only single-family households with inground irrigation systems, it is assumed that 66 percent of these households will participate.
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programs implemented to date. These factors introduce an element of uncertainty regarding
the attainability of the participation rates indicated, yet also offer time to grow to these
participation levels.
As part of its 1998 Conservation Potential Assessment (CPA), Seattle Public Utilities
conducted focus groups and surveys of its residential and nonresidential customers to
evaluate the levels of participation that could be expected in a long-term conservation effort.
A review of program experience by other utilities was also conducted to confirm those survey
and focus group findings (the reports and professional papers reviewed are cited in the CPA
report). This work resulted in assumptions regarding participation rates ranging from 10 to
95 percent, depending on the specific conservation measure involved. For most measures in
the CPA, participation rates of between 50 and 80 percent were assumed.
Figure 8-1 shows the effect of each of the scenarios as compared with the “baseline” average
day demand (ADD) and the summer season demand forecast for the region. It should be
noted that the baseline demand and demand indicated for each conservation scenario in
Figure 8-1 include only the 158 surveyed utilities and are therefore less than the total regional
baseline demand forecast. Conservation savings for smaller utilities and private wells were
not estimated. For the purposes of the projections shown in Figure 8-1, it was assumed that
conservation savings would be achieved at a constant rate over the 20-year period.

Figure 8-1: Average Day Demands and Summer Season Demands under Four Conservation
Scenarios, with Outlook Baseline Demand for Comparison

800
Summer Season Demand

Demands (mgd)

600

588 mgd

Average Day Demands

408 mgd

400

Baseline (678 mgd)
Scen.1 (619 mgd)
Scen. 2 (586 mgd)
Scen. 3 (554 mgd)
Scen. 4 (529 mgd)
Baseline (468 mgd)
Scen. 1 (428 mgd)
Scen. 2 (400 mgd)
Scen. 3 (375 mgd)
Scen. 4 (357 mgd)

200

0
2000

2005

2010

2015

2020
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Year
NOTE: 2020 baseline demand and demand for each scenario include only the 158 surveyed utilities and are therefore less than the
total regional baseline demand forecast. Conservation savings for smaller utilities and private wells were not estimated.

In developing these regional scenarios, information was not available regarding the volume of
surface water flows necessary for healthy populations of salmon or other aquatic species,
including species listed under the Endangered Species Act (ESA). Water suppliers and local
governments may be responsible for responding to ESA listings on an individual basis, where
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applicable. The scenarios presented here should not be interpreted as guaranteeing
compliance with Endangered Species Act requirements. As additional information becomes
available in the future, additional scenarios may need to be developed.
A number of key issues related to regional water conservation were identified for further
examination, and are described at the end of this section.

Key Elements of Conservation Scenarios
In developing the conservation scenarios, a distinction is made between the following
elements of a conservation program:
n

Conservation Actions: Actions that directly reduce water use or losses. Conservation
measures may include actions such as watering turf less frequently, installation of lowflush toilets in a commercial building, or repair of leaking water mains.

n

Delivery Mechanisms: Activities that inform or persuade consumers to implement
conservation actions. Delivery mechanisms include advertising campaigns, distribution
of brochures that inform consumers of the benefits of conservation, rebate programs that
provide an economic incentive to install efficient plumbing fixtures, local ordinances that
require certain types of landscape materials, etc. Delivery mechanisms do not save water
themselves, but they increase participation by consumers in carrying out water-saving
actions.

n

Metering, Pricing, and Rate Structures: Techniques that provide a general economic
incentive to reduce water use, but do not target any specific water-using activity. For
example, increasing-block rate structures make it more expensive to consume large
quantities of water. Like delivery mechanisms, these techniques do not save water
directly, but encourage consumers to carry out water-saving actions.

n

Program Support: Activities that improve measurement and management of water
demand. For example, these activities may include conservation planning, routine
analysis of water consumption data, and research to improve conservation actions or
delivery mechanisms.

All of these elements are important in developing, implementing, and supporting
conservation programs. However, in the conservation scenarios presented in this report, only
the costs and water savings associated with conservation actions are presented. This is done
to avoid potential double-counting of water savings. The savings associated with the other
three categories are considered to be embedded in the scenario savings, because elements
such as pricing are essential in getting consumers to carry out the specific water-saving
actions.
The other three elements—delivery mechanisms; metering, pricing, and rate structures; and
program support—are considered topics for further examination related to feasibility and
implementation of conservation programs, and are discussed at the end of this section. This
is not intended to minimize the importance of these issues. To the contrary, the delivery
systems, economic incentives, and program support are essential in ensuring that the
objectives of any conservation program can be met.
However, these aspects of
implementation necessarily involve policy issues and implementation considerations that are
outside the scope of the Outlook at this time.
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Conservation Scenarios
The regional conservation scenarios developed for the Outlook are presented below. For
each scenario, there is an estimated level of savings and a group of illustrative measures and
costs associated with that level of savings. All values should be considered to be
approximations, based on extrapolation from more detailed documents.
Conservation can reduce withdrawals from surface and groundwater sources, or can allow
saved water to be stored and potentially conveyed to various areas within the region, to meet
specific needs related to environmental quality and/or regional development. The
conservation scenarios described below offer flexibility for policy determinations, in that they
do not specify the ultimate uses of the water saved.
Water conservation is an important tool to help citizens, businesses, and governments meet
their needs while limiting environmental impacts. At a time when the Endangered Species
Act has identified salmon populations as a key priority, and demographic forecasts project
rapid population growth, this tool becomes more important than ever before. In developing
these scenarios, information was not available regarding the volume of water savings
necessary to minimize the effects of water withdrawals on salmon populations. The scenarios
presented here should not be interpreted as guaranteeing compliance with Endangered
Species Act requirements. As additional information becomes available in the future,
additional scenarios may need to be developed.
In the interim, it is important to identify approaches that manage water resources both for
people and fish. For the purposes of the Outlook, this suggests that water conservation during
the summer months should be a higher priority than conservation at other times. Flows in the
region’s surface waters are at their lowest during the late summer and early fall. Withdrawals
at this time generally are expected to have a greater proportional impact on flows, compared
with withdrawals during the winter months. Therefore, actions that reduce demand for water
during the summer offer greater potential to improve instream flows.
Reducing demand during the summer also offers benefits in managing municipal water
systems. Municipal demands are highest in the summer months. Many systems face
production constraints in the summer as demand approaches production capacity. Reductions
in summer demand can therefore reduce or delay the need for new capacity to meet the needs
of a growing population.
Water consumption can be examined in terms of (1) average daily demand throughout the
year, (2) differing daily demands that occur during the summer (peak) season compared with
the rest of the year, or (3) maximum day demands that occur on the single highest waterusing day of the year. Each of these measures is used in water system planning for different
purposes. In the Outlook, water savings were analyzed primarily in terms of average day
savings and summer daily savings. However, the summer season savings are also
transformed into estimated maximum day savings in order to allow comparison with the
maximum day demand forecasts contained in the Outlook.
Use of summer season savings is more relevant to the concept of “water for people and water
for fish.” Summer season savings more accurately reflects the potential for reduction in
water use when instream water needs are the highest. It is important to note that many of the
conservation measures available will cause reductions in water use year-round, not just
during the summer period.
Conversion between savings expressed for the summer season, and savings on the peak day
was based on production ratios for municipal water supply. Production on the maximum day
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is typically about 1.35 times higher than production on the average summer day.2 This factor
of 1.35 was used to convert maximum day levels to estimated summer season daily demand,
and vice versa. This approach has significant limitations. The conservation savings result
from the implementation of many individual measures. Some of these measures may have an
increased impact on the highest water-using day of the year, compared with the average day
in the summer season. However, this increased impact may or may not be in proportion to
the increased usage on the maximum day. In addition, other measures (e.g., many indoor
domestic measures) do not have an increased impact on the highest-water using day of the
summer. Despite its limitations, this technique was deemed acceptable for developing order
of magnitude estimates of savings on the maximum day. Due to the uncertainty in maximum
day savings, these savings are expressed as a range, from a low value that is the same as the
average summer season savings, to a high value that is 1.35 times higher than the average
summer season savings. This range of savings is reflected in Table 8-1. Further information
is presented in Appendix B.
Demand can also be analyzed in terms of per capita consumption of water, such as gallons
per capita per day (gpcd). In the Outlook, per capita savings are presented solely as a means
of relating the total savings to quantities that are easier to visualize. The per capita figure
reflects an average of water uses in diverse sectors, such as household use, commercial use,
industrial use, schools, parks, and systems operations. Per capita use varies widely from one
locale to another, due to the different makeup of water-using activities in urban, suburban,
and semi-rural communities around the region (see Figure 8-5). Based on a projected 2020
population of 3.6 million served by utilities in the region, the regional baseline projection of
average day demand in 2020 (468 mgd) is equivalent to a per capita demand of 130 gpcd.
As noted previously, the water savings presented are based on certain assumptions regarding
rates of participation by consumers. Generally, scenarios 2 and 3 assume that 66 percent of
each group targeted by specific conservation actions will participate. Scenario 4 assumes 77
percent participation. These rates are generally higher than those experienced in other
regions, and will likely require a combination of incentives to achieve. The costs presented
for the various scenarios may not fully reflect the costs of achieving these participation rates.

Water Savings Levels Defined for Each Scenario
Scenario 1: 9% Reduction in Summer Season Demand in 2020
Scenario 1 would achieve a 9 percent reduction in summer season demand, compared with
the baseline projections in the Outlook.3 This scenario was developed in order to account for
the estimated water savings projected in existing conservation programs in the region. For
example, the regional conservation programs under way for Seattle, Everett, Tacoma, and
their wholesale customers were included in this estimate, as well as an estimate of
conservation programs planned by other utilities in the region that are not served by one of
these regional suppliers. These conservation programs are planned for implementation in
coming years; however, the conservation savings have not yet been achieved, and will require
continued funding and sustained efforts on the part of the respective water suppliers and their
customers.
2

Based on data from Everett, Tacoma, and Seattle water systems, this factor is approximately 1.36,
1.28, and 1.40, respectively.
3
As noted above, summer season daily demands were estimated by dividing the Outlook projection of
Maximum Day Demand by a factor of 1.35.
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Table 8-1, above, presents the results for Scenario 1, together with the other three scenarios.
The data used to develop Scenario 1 are summarized in Table 8-2, below.
Under Scenario 1, average day savings year-round are estimated to be 40 mgd. The total
average day demand projected for utilities in the region in 2020 would be reduced to 428 mgd
(see Figure 8-1). This is equivalent to a per capita demand of 118 gallons per capita per day
on a year-round basis.
There are additional actions involving water reuse that will add to the savings totals listed in
Table 8-2. These include industrial water reuse projects planned at the Kimberly-Clark mill
in Everett and the Kraft mill in Tacoma, as well as a number of other projects in Pierce, King,
and Snohomish Counties. These projects are projected to add up to approximately 30 mgd in
average day water savings. These savings will be presented in Section 10, Water Reuse
Options.

Table 8-2: Projection of Existing Conservation Programs (Basis for Scenario 1)
ADD Savings
(mgd)

MDD Savings 1

Summer Season Savings
(mgd)

(mgd)

2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020

Seattle System (including wholesale
customers) 2

6.2 12.3 17.0 21.6

9.8 19.5 26.8 34.0 12.2 24.3 33.1 41.9

Everett System (including wholesale
customers) 3

1.6

3.2

3.8

3.6

2.2

4.0

4.3

3.0

5.4

Tacoma System (including wholesale
customers) 4

2.9

5.9

8.1 11.1

3.7

7.7 10.7 14.6

4.3

9.0 13.1 18.4

Estimate of Other Systems in Region 5

1.2

2.4

3.2

4.0

1.7

3.5

4.7

5.9

2.2

4.3

5.8

7.3

Total Savings

12

24

32

40

17

35

47

59

22

43.

58

73

mgd = million gallons per day
1

2

3
4
5

ADD = Average Day Demand

4.4

5.9

5.8

MDD = Maximum Day Demand

MDD savings cannot be determined directly from the measures analysis. It is assumed that MDD savings are proportional to seasonal
savings, in the same ratio as Maximum Day Demand to seasonal day demand. Based on production data from Seattle, Everett, and
Tacoma, this ratio is 1.35.
Includes savings from 1% Conservation Program, extended to 2020, plus reduction in non-revenue water associated with reservoir-covering
program and reduced reservoir cleaning/overflowing due to completion of Tolt Filtration Plant (SPU Draft Water System Plan, July 2000,
Chapter 2.3.3)
Does not include Kimberly-Clark conservation program involving reclaimed water (additional 4 mgd). These savings are shown separately,
related to reuse projects in region.
Does not include Simpson Tacoma Kraft conservation program efforts (additional 2–3 mgd). These savings are shown separately, related
to reuse projects in region.
Other systems in region serve a population that is 34% of the sum of the 3 large regional systems. For purposes of this estimate, it is
assumed that other systems' adopted conservation plans, on average, achieve proportional savings that are 1/3 the intensity of the large
regional systems' plans. Based on this assumption, the savings associated with other systems are estimated to be approximately 11% of
the savings associated with the 3 large regional systems.
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Scenario 2: 13% Reduction in Summer Season Demand in 2020
Scenario 2 is designed to reduce 2020 summer season demand in the three-county region by
approximately 13 percent. This is roughly equivalent to the increase in summer season
demand between 2000 and 2020. This would require summer season daily savings of
approximately 90 mgd4 (roughly equivalent to 121 mgd in maximum day savings).
The maximum day demand numbers given in the Outlook already reflect plumbing code
savings. Regional water savings needed to meet the goal were expressed as a total volume, a
percent reduction, and a regional per capita value. Only demand associated with utilities
surveyed in the Outlook was considered.
Under Scenario 2, average day savings year-round are estimated to be 68 mgd. The total
ADD projected for the region in 2020 would be reduced to 400 mgd (see Figure 8-1). This is
equivalent to a per capita demand of 111 gallons per capita per day on a year-round basis.
The amount of conservation savings associated with Scenario 2 is comparable to that
anticipated in Seattle’s “1% Conservation Program” (10% reduction over 10 years, affecting
roughly 42 percent of the regional population). It is equivalent to a 2020 regional per capita
MDD of 220 gallons per capita per day.5
Table 8-1, above, summarizes findings for Scenario 2 in comparison with the other three
scenarios. Illustrative measures to achieve all scenarios are described in Appendix B.

Scenario 3: 18% Reduction in Summer Season Demand in 2020
Scenario 3 is designed to reduce 2020 summer season demand in the three-county region by
approximately 18 percent. This scenario requires a total reduction of approximately 119 mgd
in summer season daily demand (roughly equivalent to 161 mgd in MDD) by 2020, compared
with baseline conditions. It is equivalent to a 2020 regional per capita MDD of 209 gallons
per capita per day.
Scenario 3 is based on the objective of reducing summer season demand by five percent
below 2000 levels. This is equivalent to an 18 percent reduction in 2020 projected summer
demand. This scenario requires a total reduction of approximately 119 mgd6 in summer
season daily demand by 2020, compared with baseline conditions.
Under Scenario 3, average day savings year-round are estimated to be 93 mgd. The total
ADD projected for the region in 2020 would be reduced to 375 mgd (see Figure 8-1). This is
equivalent to a per capita demand of 104 gallons per capita per day on a year-round basis.
Table 8-1 summarizes findings for Scenario 3, in comparison with the other three scenarios.
Illustrative measures to achieve all scenarios are included in Appendix B.

4

The value reported in Table 8-1 is slightly higher, because the combination of measures grouped
together for Scenario 2 adds up to 92 mgd in savings, slightly exceeding the goal of 90 mgd.
5
It should be noted that per capita savings are presented solely as a means of relating the total savings
to quantities that are easier to visualize. The per capita figure averages uses in diverse sectors, such as
household use, commercial use, industrial use, schools, parks, and system operations. Per capita use
varies widely from one locale to another, due to the different makeup of water-using activities in
urban, suburban, and semi-rural communities around the region.
6
The value reported in Table 1 is slightly higher, because the combination of measures grouped
together for Scenario 3 adds up to 124 mgd in savings, slightly exceeding the goal of 119 mgd.
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Scenario 4: 23% Reduction in Summer Season Demand in 2020
Scenario 4 is based on the objective of reducing summer demand by ten percent below 2000
levels. This is equivalent to a 22% reduction in 2020 projected summer demand. This
scenario requires a total reduction of approximately 148 mgd in summer season daily demand
by the 2020, compared with baseline conditions.
Under Scenario 4, average day savings year-round are estimated to be 111 mgd. The total
ADD projected for the region in 2020 would be reduced to 357 mgd (Figure 8-1). This is
equivalent to a per capita demand of 99 gallons per capita per day on a year-round basis.
Scenario 4 is designed to reduce 2020 summer season demand in the three-county region by
approximately 23 percent. This scenario requires a total reduction of approximately 148 mgd
(roughly equivalent to 200 mgd in MDD) by 2020, compared with baseline conditions. It is
equivalent to a 2020 regional per capita MDD of 198 gallons per capita per day.
Table 8-1 summarizes findings for Scenario 4, in comparison with the other three scenarios.
Illustrative measures to achieve all scenarios are included in Appendix B. Scenario 4
includes an adjustment in the assumed participation rate, from 66 percent (level in Scenarios
2 and 3) to 77 percent.

Sources of Information on Water Savings and Costs
In developing the conservation scenarios, the Outlook relies on existing sources of
information on to conservation opportunities in the region. In particular, the Conservation
Potential Assessment (CPA) produced by Seattle Public Utilities in 1998 served as a source
of information regarding conservation measures, target populations, quantities of water that
can be achieved by each measure, and costs of each measure. Generally, all of the measures
included in the CPA’s “technical potential savings package” are also included in the
conservation scenarios presented here (however, some of the CPA measures have been
combined together).
The CPA covers Seattle and its wholesale customers, and is therefore representative of
conservation opportunities affecting approximately 42 percent of the three-county regional
population in 2000. For purposes of developing regional conservation scenarios, the
opportunities estimated in the CPA were extrapolated to cover the entire population served by
water utilities covered by the Outlook. This extrapolation therefore covers approximately 91
percent of the regional population.
The extrapolation for Scenarios 2, 3, and 4 was carried out as follows:
n

For each residential measure listed in the CPA, the target number of households affected
in the Seattle/purveyor service area was identified.

n

For each non-residential measure, the target number of accounts affected in the
Seattle/purveyor service area was identified. This number of accounts was transformed
into an estimated number of employees, using the assumption of 35 employees per nonresidential account (this was necessary because the Outlook has information on regional
employment, but not regional number of accounts).

n

Based on the number of households and employees in the three-county region estimated
in the Outlook using Puget Sound Regional Council (PSRC) data, the estimates of
households and employees affected by each conservation measure were extrapolated to a
regional total.

8-10

Water Supply Outlook

7/19/01

X011078_3127

Options for Increased Conservation
n

For each measure, a specific targeted group was identified. A 66 percent participation
rate was applied to the targeted group for each measure. Water savings and costs were
calculated based on this participation rate.

n

For each measure, the water savings per household and water savings per employee were
estimated using values reported in the CPA.

n

It was assumed that for measures involving landscape irrigation, water savings per
household and per employee would generally be higher in the region as a whole, than in
the Seattle and purveyor service area used in the CPA. This is due to larger lot sizes and
more extensive landscaped areas in the region as a whole. Therefore, a 20 percent
additional savings was applied to the unit savings estimated for each of these irrigationrelated measures.

n

A similar adjustment was made for measures affecting industrial customers. In this case
the adjustment was downward. The unit savings for industrial measures was reduced by
20 percent to account for presumed differences between the service area covered in the
CPA and service areas in the region as a whole.

n

For each measure, the cost per household and cost per employee were estimated using
values reported in the CPA.

n

Total water savings and costs in the three-county region were then estimated by
multiplying the extrapolated numbers of households and employees affected by each
measure, by the water savings and costs identified.

Some additional measures included in the scenarios were not contained in the CPA. Similar
approaches were used for these measures, but using data contained in other sources, such as
the conservation plan developed for Everett and its wholesale customers, and estimates based
on the experience of Conservation Workgroup members.
The result of this process was an estimated water savings and cost for each of approximately
90 individual measures evaluated, covering five demand categories:
n

Residential indoor use

n

Residential outdoor use

n

Non-residential indoor use

n

Non-residential outdoor use

n

Source/distribution efficiencies

The costs estimated for Scenario 1 were developed using a different approach. This scenario
represents the projected water savings and costs associated with conservation programs that
have already been defined by water utilities in the three-county region (see Table 8-2). Water
savings and costs were obtained directly from the largest three regional water purveyors,
Everett, Seattle, and Tacoma, based on their conservation plans for their retail and wholesale
service areas. Estimated water savings are shown in Table 8-2. Costs reported were
$5.5 million for Seattle, and $450,000 each for Everett and Tacoma.
Existing conservation programs were estimated for the remaining utilities in the region (i.e.,
those not served by one of the three sources listed above). This estimate of water savings and
costs was based on the proportion of regional population served by other utilities, and the
assumption that these utilities have planned conservation programs that will achieve, on
average, one-third the intensity of programs planned by the three large regional systems.
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Descriptions of all individual measures used are presented in Appendix B. Detailed
information used in calculations for all of these measures is also presented in Appendix B.

Measures Used to Develop Conservation Scenarios
Once the water savings and costs of individual measures had been estimated for the threecounty region, these savings and costs were grouped together to meet the quantitative water
savings established for each scenario (see above). The measures were arrayed in order based
on cost per thousand gallons of water saved during the summer season. The lowest-cost
grouping of measures was identified for Scenarios 2, 3 and 4, respectively (see Appendix B).
Care was taken to avoid any duplicative measures. The total water savings and cost of each
of these groupings was then determined for each scenario, as summarized in Table 8-1.
As mentioned above, Scenario 1 was developed using a different approach. This scenario
represents the projected water savings and costs associated with conservation programs that
have already been defined by water utilities in the three-county region (see Table 8-2). Water
savings and costs were obtained directly from the largest three regional water purveyors,
Everett, Seattle, and Tacoma, based on their conservation plans for their retail and wholesale
service areas. Water savings and cost for existing conservation programs for the remaining
utilities in the region were estimated. This estimate was based on the proportion of regional
population served by other utilities, and the assumption that these utilities have planned
conservation programs that on average achieve one-third the intensity of programs planned
by the three large regional systems.

Background on Regional Conditions
Geographic Variation in Water Consumption
In terms of demographics and economic activity, the Central Puget Sound region is highly
diverse. Communities within the region range from densely populated urban centers to
unincorporated rural areas. Income levels vary widely, as do patterns of housing and
employment.
Water use throughout the region mirrors this diversity. A variety of factors combine to
produce differing levels of water use. Some of these factors include:
n

Lot size: Occupants of larger lots generally use more water than occupants of smaller
lots, assuming similar landscape design and materials;

n

Industrial activity: Some major industrial facilities require substantial quantities of
water, due to the nature of the manufacturing process.

n

Mix of employment and residential population: Some areas are primarily residential
in nature; while others include a mix of residential and economic uses of water.

n

Mix of single-family and multifamily residences: Single-family household units
generally use more water than multifamily household units (i.e., apartment units,
condominiums, etc.).

n

Income level: Higher income levels generally result in higher water consumption.
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Figures 8-2 through 8-5 display how water consumption varies among central city, suburban
areas, and rural to semi-rural areas in the three-county region.7 These patterns affect the
opportunities for water conservation in the region, both in terms of groups that could be
targeted for water savings, and the specific measures, levels of water savings, and costs of
implementing conservation.
Together, these figures illustrate several important points:
n

n

n
n

Most people live and work in the suburban areas surrounding the region’s central cities.
However, more people are employed within the central cities than live there. The central
cities also have a higher proportion of residents living in multifamily units than the other
areas.
Water demands reflect the varying demographic and economic characteristics of the
regional areas. For example, water use per employee is higher in the central cities, due to
the higher concentration of commercial and industrial customers. Water use per
household reflects differences between development patterns in the central cities,
suburbs, and semi-rural areas.
Overall per capita use is greatest in the urban areas because of the relatively greater
nonresidential use for the given resident population.
The ratio of peak water use to average annual use is higher in the suburban areas because
of greater relative use of water for irrigation.

Figure 8-2: Regional Number of Households and Employees by Type of Demographic Area

Households and Employment

1,000,000

Single-family

900,000

Multifamily

800,000

Employment

700,000
600,000
500,000
400,000
300,000
200,000
100,000
0
Central City

7

Surrounding
Suburbs

Semi-Rural to Rural

Source of data: Regional Water Supply Outlook projections.
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Figure 8-3: Regional Daily Demand per Household and per Employee by Demographic Area
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Figure 8-4: Regional Average Daily Water Demand by Demographic Area
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Figure 8-5: Regional Daily per Capita Demand (Average and Peak) by Demographic Area
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Seasonal Variation in Water Consumption
Western Washington exhibits strong seasonal patterns of temperature and precipitation, and
these patterns have a pronounced effect on demand for water (Figure 8-6). During the wet
winter months water use supports domestic needs and economic activity. During the dry
summer months additional water-using activities occur, such as watering of turf and
landscape materials, cooling of offices and other structures, increased washing of vehicles,
use of outdoor swimming pools, etc. This results in increased demands during the summer
season.
The seasonality of water consumption is important in conservation planning. Conservation
measures targeting “base use” (i.e., uses that occur in both winter and summer) have the
effect of reducing both winter and summer consumption. Measures that target “seasonal use”
are effective in reducing the summer peak, but do not save water during the winter months.
Both base use and seasonal use are appropriate targets for conservation, but they must be
analyzed separately to understand the full effects.
Figure 8-7 shows the breakdown of seasonal water uses (data is for Seattle and Seattle
Purveyors only).
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Figure 8-6: Seasonal Pattern of Demand (Seattle and Seattle Purveyors Only)
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Current Status of Conservation Programs
The nature and extent of conservation programs implemented in King, Pierce, and Snohomish
Counties also vary widely. State guidelines require that public water systems evaluate a
range of conservation measures to determine whether they are cost-effective for
implementation. In some parts of the region, conservation programs have been designed for
groups of water systems that rely on a common source, such as the City of Everett and its
wholesale customers. In other areas, each water system has developed its own approach to
conservation. Generally the smaller utilities in the region have fewer staff and less funding
available for conservation programs, compared with large systems. Regardless of the
approach, water systems must count on the cooperation and interest of consumers, and
political acceptance of elected officials and others, in order for conservation programs to be
effective.
Appendix B provides an estimate of the extent of current (as of year 2000) conservation
activities being implemented by water utilities in King, Pierce, and Snohomish Counties.
Measures are assessed for both small utilities and medium to large utilities. The information
contained in Appendix B was based on review of existing regional conservation plans
associated with Seattle, Everett, and Tacoma and their respective wholesale customers;
preliminary information from a survey of water utilities in the Northwest undertaken by the
American Water Works Association, Pacific Northwest Section; and general experience of
Conservation Workgroup members.
In addition to the measures already implemented to varying degrees within the region, many
water systems have identified further conservation activities for the coming years. For
example, Seattle and its wholesale purveyors have committed to a “1% Conservation
Program,” which is projected to reduce per capita demand by 1 percent per year over a
10-year period. Similarly, Everett, Tacoma, their wholesale customers, and many other
utilities throughout the region have new or ongoing programs that will continue to reduce
demand within the region.

Key Issues for Conservation Options
Preparation of the Outlook included developing the conservation options described in this
section. However, a number of key issues remain to be addressed to enhance conservation
achievements in the region. Many of these issues concern fundamental aspects of
implementing conservation on a local and regional basis. As a stimulus to further discussion
of regional aspects of water conservation in King, Pierce, and Snohomish Counties, this
section provides a brief summary of those key issues.

Political Acceptance of Conservation Objectives and Approaches
Many of the conservation scenarios described in this document would require substantial
increases in funding, staffing, and consumer participation throughout the region, compared
with current levels. However, current conservation levels vary throughout the region. Some
of the measures envisioned would also require changes in land-use practices, building codes,
and local ordinances. If these types of changes are to occur, broad political acceptance is
necessary. The importance of political acceptance often begins with the public, and carries
through to the local and state elected officials who have the authority to commit public
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resources to conservation activities. Even in areas where water is delivered by specialpurpose districts, the elected officials of local cities and counties need to be involved in
changes that would result in increased conservation.
Elected officials receive many signals from the electorate, and these signals are sometimes
conflicting. For example, the public may express objectives of: (1) improving the
environment, (2) reducing the role of government in private decisions, and (3) keeping rates
and taxes low. To achieve broad political acceptance, any effort to expand conservation
activities must somehow balance these multiple mandates.
Political acceptance requires recognition of the roles water conservation can play in achieving
important objectives such as restoring and maintaining fish runs in the region, and meeting
the municipal water supply needs of a growing population. It also requires an understanding
of the limitations of conservation for achieving these goals. In addition, both the public and
elected officials need clear and accurate information regarding the costs of conservation
activities, effects on utility rates, and possible effects on lifestyles. Political acceptance also
hinges on questions such as the balance between government requirements and individual
choice, and the degree of control by local governments as opposed to state agencies or
regional organizations. All of these issues are closely related to other topics discussed in this
section, such as education and outreach, pricing and rate structures, and regional
coordination/local control issues (see below).

Education and Outreach
Education and outreach play a vital role in any successful conservation program. Education
is needed not only to inform the public, but also to ensure that elected officials, utility
managers, and state regulators are well informed regarding both the opportunities and the
challenges involving water conservation.
With regard to regional conservation activities pursuant to the scenarios discussed within this
document, several aspects of education will be important. These include:
n

Ensuring that elected officials (city council members, utility board members, etc.) across
the region are well-informed regarding the linkages between conservation activities and
broader public objectives such as fish restoration and provision of municipal water
supply.

n

Providing information to the public regarding how their uses of water affect
environmental quality, and overcoming the perception some consumers may have that
conservation is unnecessary because the Puget Sound region has a rainy climate.

n

Improving consumer understanding of the economics of conservation in the short- and
long-term, for both residential and non-residential consumers. This includes elements
such as the relationship between water use and utility bills (water, sewer, and power), and
understanding the full life-cycle cost savings associated with water-efficient appliances.

n

Providing accurate and understandable information to residential and non-residential
consumers regarding available conservation techniques.

n

Improving information and training available to water utility management and staff
regarding conservation techniques and “revenue-neutral” conservation rate structures,
particularly at smaller utilities within the region that have not yet had extensive
experience with conservation.
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n

Informing members of key industries such as development, construction, landscaping,
irrigation, retail nurseries, home-improvement outlets, and others of the ways
conservation can be effectively incorporated into their routine practices without
compromising profitability.

n

Increased attention to water resource issues in youth education programs.

Effects of Pricing and Rate Structures on Consumer Choices
Water rates play an important role in influencing consumer behavior with respect to
conservation. Numerous studies have demonstrated that both the overall price of water and
the rate structure affect consumer choices with respect to day-to-day water uses in residential
and non-residential settings, as well as choices of water-using appliances, landscaping, etc.
Combining a well-designed rate structure with effective conservation programs and outreach
information can yield synergies that increase the effectiveness of each element.
Generally, consumers are expected to use less water if the price is higher, particular with
regard to “discretionary” uses such as outdoor watering (although this may not apply to some
more affluent customers). Rate structures can be designed to emphasize price signals at
higher rates of consumption. For example, inclined block rates charge more per gallon at
higher levels of consumption. Seasonal rates typically charge more per gallon during the
summer months than during the winter months, above a certain base quantity designed to
provide for minimum domestic needs.
Billing practices are also important in this regard. It is common in the region for water
utilities to issue bills every other month, and water bills may be combined with bills for sewer
and other services. Because of these practices, customers may find it difficult to recognize
the impact of water consumption on their monthly bill, and therefore may not act to reduce
water consumption during the peak season when reductions are most valuable. A change in
billing practices would require a corresponding change in meter-reading practices. Estimates
of costs for such changes in meter-reading and billing practices have not been developed for
the Outlook.
Rate levels and rate structures vary widely, depending on the circumstances of particular
utilities in the region. Many utilities have already adopted rate structures designed to send
appropriate price signals to customers and thereby encourage conservation. For other
utilities, changes in rate structures, metering, and billing practices would be needed to
achieve the participation rates envisioned in the conservation scenarios presented in the
Outlook.
The conservation scenarios described incorporate participation rates that are high relative to
participation achieved in many other areas that have promoted conservation. These
participation rates are unlikely to be achievable unless rate structures are implemented
throughout the regions that provide strong financial incentives to conserve. Such rate
structures will be effective over time only if accompanied by a sustained information program
that ensures consumers remain aware of the linkages between water consumption and their
utility bills.
Further information on this topic can be found in the Washington State Department of Health
document entitled “Conservation Oriented Rates for Public Water Systems in Washington,
Report to the Legislature” (1995).
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Methods for Evaluating Economic Aspects of Conservation
It is important that decision makers have sound information regarding the costs and benefits
of conservation. It is equally important that consumers receive accurate price signals
regarding the value of water. Both of these depend on effective use of methods for economic
evaluation. As would be expected in a region with diverse sources and delivery systems for
municipal water supply, the techniques and assumptions used in economic evaluation vary
somewhat among the many diverse utilities in the region.
Important aspects of economic evaluation include:
n

Whether cost-benefit analysis by a given water system should consider only the costs and
benefits experienced by customers of that system, or whether broader costs and benefits
(“externalities”) should be considered, and given the same weight. If broader issues are
considered, a related issue concerns whether the customers of that system should bear all
of the financial costs, or whether broader sources of funding should be provided.

n

Whether and how water rates should incorporate externalities, such as effects on instream
flows or regional aquifer levels, to ensure consumers receive appropriate price signals on
the value of water.

n

How non-financial costs and benefits should be addressed in cost-benefit analysis (e.g.,
impacts on environmental quality, impacts on water system reliability, etc.).

n

Consideration of collateral benefits such as reduced capital and operating costs associated
with wastewater treatment.

n

Use of marginal cost pricing compared with average cost pricing, in ratemaking.8

n

Equity issues, due to differential effects of pricing on low-income customers, compared
with high-income customers.

n

Potential variation in decision making from community to community, due to differing
community values.

n

Appropriate expectations for the level of detail in economic analysis by small utilities
with modest staffing and financial resources, compared with larger utilities that have
more extensive resources and experience.

Some utilities in the region already incorporate some or all of these concepts in their
decision-making and rate practices. Others do not. Together, these issues have important
effects on the use of conservation compared with other approaches to municipal water supply,
and on the degree of consistency in conservation programs throughout the region.

Balancing Regional Coordination with Local Control
One of the challenges involved in implementing any of the conservation scenarios discussed
in the Outlook is the issue of balancing regional coordination with local control. Regional
coordination offers potential advantages of consistency, predictability, and cost savings.

8

Marginal cost pricing reflects the cost of each additional increment of water sold. The cost of
producing and delivering water to meet peak demands (e.g., in the summer months) is usually higher
than the cost during non-peak periods. Therefore, marginal cost pricing generally results in higher
rates for water consumed during peak periods, compared with water consumed during non-peak
periods.
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Local control can offer the advantage of tailoring programs to meet specific needs and
community values.
At this time, this balance is based on use of statewide guidelines for conservation planning,
coupled with local decision making on the degree and type of conservation activities to be
implemented to achieve local objectives. The statewide guidelines call for measurement of
water uses, specific techniques for demand forecasting, documentation of objectives, and
evaluation of specific categories of conservation activities using a cost-effectiveness test.
The guidelines have increasing levels of expectations for small, medium, and large utilities,
respectively. Each utility has the responsibility to apply the guidelines to its specific
circumstances, and determine the appropriate conservation program, subject to state review.
More specific review and implementation is required of utilities applying for increased water
rights.
If a higher degree of coordination were desired for the region, there are several ways this
could be achieved. Available techniques could include:
n

Formation of a new institution such as a water conservation commission to plan, fund
and/or implement conservation activities within the region (or delegation of this role to
one or more existing entities),

n

Increased regulatory requirements from the state Department of Health and/or Ecology,

n

New funding for conservation from a regional or statewide source, tied to specific,
regionally-consistent performance requirements,

n

Improved advisory and informational linkages among utilities, stakeholders, and state
agencies, building on existing organizations such as the Water Conservation Coalition of
Puget Sound, the Central Puget Sound Water Suppliers’ Forum and its Conservation
Workgroup, or

n

Binding agreements among utilities region-wide, or within various subregions,

n

Some combination of the approaches above.

State Water Law
Many observers have noted that uncertainty clouds various aspects of State water law in
Washington. This uncertainty can affect efforts to conserve water, and can make it difficult
to find common ground among differing perspectives. In particular, the “use it or lose it”
principle regarding water rights appears to many to present a disincentive to conserving
water.
Issues related to water law have many dimensions and involve interests across the state.
While opinions on how to resolve this uncertainty are diverse, there is little doubt that it
affects the decisions of water suppliers in important ways related to conservation. Additional
discussion of these issues is included in Section 12.

State Role in Promoting Conservation
State agencies have a different role in the water field, in comparison with local governments,
water utilities, and private citizens. The Washington State Department of Health regulates
water systems. One of the tools used by the Department of Health is the review and approval
of water system plans, including conservation plans. The Department of Ecology administers
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water rights, and has the responsibility to balance uses of water with environmental
protection. Once the Department of Health’s new data system is in place, and data is being
collected, the database will help provide a basis for evaluating different utilities’ conservation
programs. It should be noted that existing rules require utilities to implement “cost-effective”
conservation measures, but that the term “cost-effective” is not defined, and thus difficult for
utilities to implement.
Involvement of the departments of Health and/or Ecology could potentially contribute to
achievement of the conservation scenarios described in this document. Both agencies can
contribute to education and outreach efforts involving citizens, utilities, and elected officials,
if they have the resources to do so. Both agencies have a place in discussions on regional
coordination and objectives. The Department of Ecology would be directly involved in any
clarification of state water law, as discussed above.

Coordination Between Land-Use Management and Water-Resource
Management
The state Growth Management Act (GMA) establishes policy and procedural linkages
between land development and provision of utility services. However, experience with GMA
suggests that these linkages have not yet successfully integrated land-use management and
water-resource management. This linkage is relevant to water conservation, because it can be
far more cost-effective to incorporate water-saving design in new construction than to retrofit
existing structures and developed sites. These considerations apply to building codes,
landscaping ordinances, water metering (e.g., irrigation water meters and sub-metering of
multifamily housing), decisions on source of supply from existing utilities as opposed to new
water systems, definition of critical areas under GMA, and many other issues. Under the
right circumstances, alterations in land-use practices that reduce water consumption may also
reduce overall public costs, if they reduce the need for extending roads and other utility
services.
These issues are complex and involve the adopted plans and procedures of many
jurisdictions. Clearly, however, improved coordination between local land-use authorities,
permitting departments and water utilities could substantially improve prospects for
achieving conservation savings across the region.
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Section 9
CONVENTIONAL SUPPLY OPTIONS
This section provides an overview of potential regional conventional supply options and
summarizes those water supply options in a consistent format so that comparable information
is presented for each option. Information about each regional supply option was provided by
the lead utility or agency responsible for each project and used to create a profile, which
includes a general description and specific technical, environmental, legal, financial, and
political information. Several generic supply options (e.g., desalinization and storage
impoundments) that could be implemented in the Puget Sound area, but are not currently
proposed by a utility, are also discussed.
This information is intended to inform water suppliers, elected officials, and other
stakeholders of the potential regional supply options currently being considered by utilities in
the three-county area. It should be noted that these potential supply options are in different
stages of development. In addition, water utilities will often explore a variety of future
supply options, but only implement a limited number of projects. While some of these
projects are developed only in conceptual form, others have progressed to the design stage
and are planned for construction within the next few years.

What is a Conventional Supply Option?
A conventional supply option is a supply project that will increase the amount of water
available to meet the needs of the region. The supply projects described in this section
involve one or more of the following:
n

Extraction of water from new ground or surface water sources,

n

Extraction of additional water from existing ground or surface water sources,

n

Storage of water (reservoirs, aquifer storage and recovery, etc.) which makes more water
available when it is needed, or

n

Connection of systems through interties and sharing or conjunctive use of supplies.

Other regional supply options such as conservation, reuse, and stormwater, are discussed in
Sections 8, 10, and 11, respectively.
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Criteria for Profiling Supply Options
As future supply options are identified, it is important to find a consistent way to characterize
the yields, costs, institutional constraints, and environmental considerations of the various
supply options profiled so that useful comparisons can be made. Therefore, specific criteria
were developed to provide a uniform and objective perspective for these supply options.
Each supply option profile includes a project description that outlines the lead agency for the
supply project and the associated capacity, purpose, and potential service and supply area.
The supply options are also described using the following criteria:
n

Technical (such as quantity, quality, location, availability, and ability to develop)

n

Environmental (such as direct and indirect impacts on environment, multiple benefits
[e.g., people and fish], competing uses, compatible uses, adaptive management, and
sustainability)

n

Legal (such as interpretation of legal options, uncertainty of legal status, and regulatory
vs. factual constraints)

n

Financial/economic (such as capital and operating costs, indirect costs, environmental
mitigation, and societal costs)

n

Political/social (such as subregional vs. local, regional vs. state, Growth Management Act
[GMA] vs. Endangered Species Act [ESA], and adaptive vs. regulatory)

Summary of Conventional Supply Options
Table 9-1 and Figure 9-1 present 17 major regional water supply options that have been
explored by Puget Sound water suppliers. Water utilities typically explore multiple future
supply options with the understanding that only a limited number would be developed for
potential future supplies. The table also includes several generic options or concepts that may
play a future role in regional water supply planning. These supply options are considered the
most significant and/or likely in the region. There may be additional regional supply options
being considered by utilities, but they were not identified during preparation of the Outlook.
Each supply option in Table 9-1 was classified according to the status of planning and
permitting of the project. Permitting status is one of the key measures of how implementable
a project may be. Water supply projects may require several types of permits, including
environmental permits (e.g., U.S. Army Corps 404, shorelines), water rights, and construction
permits (e.g., clearing and grading, building). There is substantial overlap in the types of
permits and permitting processes, so it is difficult to comparatively quantify where each
project is in the permitting process. For the purposes of this report, the progress toward
obtaining major environmental permits and water rights was used as an indicator to help
assign a status to each project. Status is not intended to indicate the order in which projects
will or should be implemented.
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Table 9-1: Conventional Regional Supply Options

Supply Option

Lead Agency

Planning &
Permitting
Status1

Snohomish County
Weyerhaeuser Water Right

Snohomish River Water Association

III

French Creek Aquifer Storage and Recovery Northshore Utility District
Project

III

Sultan Basin Expansion Project

Everett/Snohomish County PUD

IV

Everett/Seattle Public Utilities Intertie

Everett/Snohomish County PUD

IV

Green River Second Supply Project

Tacoma Public Utilities

I

Cedar Permanent Dead Storage

Seattle Public Utilities

III

Lake Youngs Drawdown

Seattle Public Utilities

III

King County

Oasis Aquifer Storage and Recovery Project Lakehaven Utility District

II

South Fork Tolt Additional Drawdown

Seattle Public Utilities

III

Snoqualmie Aquifer Project

East King County Regional Water
Association/Seattle Public Utilities

II

Auburn Subregional Groundwater Supply

Auburn

III

Lake Washington Withdrawal

Shoreline Water District

III

North Fork Tolt Diversion Project

Seattle Public Utilities

III

Pierce County

II

Pierce County
Chambers Creek Properties Project

Central Pierce County Source Development Pierce County Cooperative
and Intertie Program

IV/II

Gig Harbor Peninsula Central Supply

Washington Water Service

III

Lake Tapps Project

Puget Sound Energy

III

Generic Options
Conjunctive Use

N/A

N/A

Storage (Impoundments, ASR)

N/A

N/A

Intertie-Temporary Loaning

N/A

N/A

Desalination

N/A

N/A

NOTES: Many of these supply options cannot be implemented without overcoming one or more of the institutional constraints described in
Section 12.
1

Status Definitions:
I: Under design and proceeding toward construction, with all or most permitting complete.
II: Preliminary design completed and major permits applied for.
III: Some planning initiated and/or new technology option being pursued; proponent identified; some, but not all permits applied for.
IV: Conceptual—no planning initiated.
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A commonly implemented generic supply option is construction of interties between utilities
to allow existing water supplies to be fully utilized, where possible, before developing new
sources of supply. This option has the potential for solving many of the region’s near-term
water supply needs. However, effective sharing of water supplies between utilities through
interties is not simple. Doing so would require:
n

Infrastructure to move water where it is needed,

n

Treatment facilities, where needed to address water quality issues associated with mixing
of supplies,

n

A framework for water utility agreements for resource sharing,

n

Overcoming the specific institutional constraints that prevent efficient use of existing
supplies (described further in Section 12),

n

Ensuring availability of water and assuring new water rights or changes in water rights
can be obtained where needed and where the water is available, and

n

Understanding the habitat needs for fish.

For many areas needing additional supplies, there may be better options that are either more
cost effective, have the potential to improve fish habitat, or have other benefits, particularly
when considering the cost and environmental issues associated with construction of large
transmission pipelines.
The potential for reducing or deferring the need for new supplies through the use of interties
is significant. Sharing supplies also has the potential to increase the total amount of water
available for use by utilizing conjunctive use opportunities. This is especially true when
surface and groundwater systems are linked and operated as a single system.

Supply Option Profiles
The individual project locations (locations of the point of diversion or withdrawal) are shown
on Figure 9-1. The profiles for each supply option are presented below and in Tables 9-2 and
9-3. The supply options are organized by status within each county. Blanks or “N/A” in the
table represent information that was not available or provided by the lead agency or that was
not applicable to the project.
Table 9-2 is a summary of general technical information for each supply option and includes
a description of the planning and permitting status, the lead agency, the general service area,
any required new or changes to existing water rights, and an estimated range of the potential
average annual and peak source yield. Source yield for surface water sources is estimated at
the utility’s set level of reliability. The peak capacity of the supply is listed in Table 9-2,
along with the range of average annual capacity, which shows what average annual demand
could be served by the source. Table 9-2 also includes the Water Resource Inventory Area
(WRIA) basin number, and the point of diversion or withdrawal.
Table 9-3 is a summary of financial information received from the lead utility or agency for
each water supply option, and includes total project capital cost, operation and maintenance
costs, and annual cost per million gallons per day (mgd). All costs are in year 2000 dollars.
Project capital costs shown in the table were based on a wide range of assumptions. For
example, some costs include environmental mitigation, transmission, and property acquisition
costs. Cost elements and level of detail included in the provided cost estimates vary from
project to project. Information on what is included in each of the cost estimates is included in
the individual project write-ups and in footnotes on Table 9-3.
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Table 9-2: General Technical Information for Potential New Subregional and Regional Sources of Water Supply
Water Rights Required

Source Firm Yield (mgd)
Average Annual

Supply Option

Planning and
Permitting Status1

Lead Agency

General Service Area

WRIA
Basin

Point of Diversion/Withdrawal
(River Mile or Tributary)

Source

New

Change

Qa
(mgd)

QI
(mgd)

ü

29

36

18

29

36

Low
High
Peak
Estimate Estimate Capacity

Snohomish County
Weyerhaeuser Water Right

III

SRRWA

SW Sno. Co., N. King Co.

7

Snohomish River

River Mile 8

French Creek Project

III

Northshore Utility District

North King County

7

Snohomish River

Snohomish River at French Creek

ü

25

25

N/A

N/A

25

Sultan Basin Expansion

IV

Everett/ Snohomish PUD

W. Sno. Co., King Co.

7

Sultan River

River Mile 16.5

ü

64

129

50

64

129

20

40

Everett/SPU Intertie

2

ü

20

40

03

N/A

N/A

N/A

?

42

N/A

ü

N/A

N/A

20

39

N/A

N/A

N/A

N/A

N/A

-

20

N/A

ü4

ü4

45 5

45 5

45

78

N/A

Tolt River

N/A

N/A

N/A

N/A

-

8

N/A

7

Groundwater/ Snoqualmie River

ü

N/A

N/A

9

16

N/A

9

Groundwater

ü

N/A

N/A

N/A

N/A

N/A

N/A

N/A

3

101

120

N/A

N/A

8

40

N/A

22

14

2.3

14

N/A

5±

5±

2±

5±

5±

N/A

N/A

N/A

N/A

N/A

65

N/A

66

N/A

N/A

N/A

N/A

N/A

N/A

N/A

IV

Everett/ Snohomish PUD

SW Sno. Co., N. King Co.

7

Sultan River

Green River Second Supply

I

TPU

Tacoma, Seattle, South King Co.

9

Green River

Cedar Dead Storage

II

SPU

King Co.

8

Cedar River

Lake Youngs Drawdown

II

SPU

King Co.

8

Cedar River

OASIS ASR Project 6

II

Lakehaven Utility District

Pierce Co., King Co.

South Fork Tolt Additional Drawdown

II

SPU

King Co.

7

Snoqualmie Aquifer

II

EKCRWA, SPU

Eastern King County

Auburn Subregional Groundwater Supply

III

Auburn

S. King Co.

River Mile 16.5

3

King County

9/10

N/A

Federal Way

Auburn

Lake Washington Withdrawal

III

Shoreline

SW Shoreline, N. King Co.

8

Lake Washington

ü7

North Fork Tolt Diversion

III

SPU

King Co.

7

Tolt River

ü

II

Pierce Co.

Central Pierce Co.

12

Groundwater

N/A

Water Co-op of Pierce Co.

Central Pierce Co.

10, 12

Groundwater

Chambers/Clover Creek WRIA

ü

Pierce County
Chambers Creek Properties Project
Central Pierce County Source Development &
Intertie Program

IV/II

ü
ü
ü

Gig Harbor Peninsula Central Supply

III

Washington Water Svcs.

NW Pierce Co., S. Kitsap Co.

15

Groundwater

Lake Tapps Project

III

Puget Sound Energy

Pierce & King Counties

10

Surface: Lake Tapps

N. side of PSE forebay (before powerplant)

N/A

N/A

N/A

N/A

N/A

Likely
Likely

ü

Generic
Conjunctive Use Opportunities

N/A

Storage (Impoundments, ASR)

N/A

N/A

N/A

N/A

N/A

N/A

Intertie-Temporary Loaning

N/A

N/A

N/A

N/A

N/A

N/A

Tampa Bay Water

Tampa Bay Area: Hillsboro, Pasco, & Pinellas
Counties

N/A

N/A

Tampa Bay Area: Hillsboro, Pasco, & Pinellas
Counties

Desalination (Tampa Bay example)

Under construction

N/A

Likely
Likely

N/A

N/A

N/A

N/A

N/A

Likely

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

25

N/A

Permitting and planning status: I. Under design/proceeding towards construction. II. Preliminary design completed, major permits applied for. III. Some planning initiated/not all major permits applied for. IV. Conceptual (no planning initiated).
No Qa, on application; estimated at 50% of QI
3 Temporary yield; could loan 20 mgd in 2010 and gradually reduce to 0 mgd in 2030.
4 New storage reservoir permit and secondary permits for withdrawal. Changes may be applicable for existing water right diversions to storage.
5 Estimated seven-month winter supply needed to fill 29,000 acre-feet of storage.
6 From 1994 feasibility study of OASIS.
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Table 9-3: Financial Information for Potential New Subregional and Regional Sources of Water Supply
Annual Cost1
Source Firm Yield (mgd)

Per mgd

Per ccf

Low

High

Total Project
Capital Cost1

N/A

3

5

$46 M

$3.6 M

$0.9 M

$4.5 M

$900,000

$1,500,000

$3.07

$1.84

Weyerhaeuser Water Right

SRRWA

18

29

$160 M

$12.5 M

$2.4 M2

$14.9 M

$830,000

$510,000

$1.69

$1.05

French Creek Project

Northshore Utility District

25

25

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Sultan Basin Expansion

Everett/ Snohomish PUD

50

64

$291 M3

$22.7 M

$5.7 M2

$28.4 M

$570,000

$440,000

$1.16

$0.91

Everett/SPU Intertie

Everett/ Snohomish PUD

0

20

$152 M3

$12.0 M

$1.0 M2

$13.0 M

N/A

$1,300,000

N/A

$2.65

Supply Option
Supply Option Cost Example

Lead Agency

Capital

Operation &
Maintenance

Total

Low Yield

High Yield

Low Yield

High Yield

Snohomish County

King County
Green River Second Supply

TPU

N/A

42

$228.3 M4

$17.9 M

$3.6 M

$21.4 M

N/A

$510,000

N/A

$1.05

Cedar Permanent Storage

SPU

20

39

$20.9 M4

$1.63 M

$0.57 M

$2.20 M

$110,000

$56,000

$0.23

$0.12

Lake Youngs Drawdown

SPU

N/A

20

$197 M4

$15.4 M

$2.37 M

$17.8 M

N/A

$890,000

N/A

$1.82

OASIS ASR

Lakehaven Utility District

N/A

45

$113 M5

See Note 6.

N/A

N/A

N/A

N/A

N/A

0.975

South Fork Tolt Additional Drawdown

SPU

N/A

8

$14.9 M4

$1.17 M

$0.458 M

$1.62 M

N/A

$203,000

N/A

$0.42

Snoqualmie Aquifer

EKCRWA, SPU

9

16

$77.9 M4

$6.10 M

$0.794 M

$6.89 M

$765,000

$431,000

$1.57

$0.88

Auburn Subregional Groundwater Supply

Auburn

N/A

N/A

N/A

Lake Washington Withdrawal
North Fork Tolt Diversion

Shoreline

3

10

N/A

N/A

N/A

N/A

N/A

N/A

N/A

24.4

M7

$1.9 M

$0.86 M

2.76 M

$920,000

$276,000

$1.89

$0.57

$111

M4

$8.70 M

$1.28 M

$9.98 M

$1,248,000

$250,000

$2.56

$0.51

SPU

8

40

Chambers Creek Properties

Pierce County

3

5

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Central Pierce Co. Source Dev. & Intertie Program

Water Co-op of Pierce Co.

3

5

~$4.00 M

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Gig Harbor Peninsula Central Supply

Washington Water Services

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Lake Tapps

Puget Sound Energy

66

N/A

$137 to $238 M

$10.7 to $18.6 M

$4.1 to $5.1 M

$14.8 to $23.7 M

$224,250 to $359,000

N/A

$0.46 to $0.74

N/A

Conjunctive Use Opportunities

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Storage (Impoundments, ASR)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Intertie-Temporary Loaning

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Desalination (Tampa Bay example)

Tampa Bay Water

N/A

25

$79.0 M

$6.20 M

$2.80 M

$9.00 M

N/A

$360,000

N/A

$1.28

Pierce County

Generic

mgd = million gallons per day; One ccf is 100 cubic feet of water, or 748 gallons.

Cost assumptions: 6% Interest Rate, 25-Year Term for Capital Loans, June 2000 ENR Index (6238), Capital Recovery Factor= 0.07.
Based on ($0.1 M) * (Avg Firm Yield).
3 Does not include cost sharing or PUD stranded cost share.
4 Includes estimated environmental mitigation costs.
5 Assumes full development of regional scenario with full treatment and 78 mgd peak capacity.
6 Will vary depending on phasing.
7 Conceptual costs do not include land acquisition or environmental mitigation and are based on Seattle June 2000 ENR index of 7156.5.
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Conventional Supply Options

Snohomish County
Weyerhaeuser Water Right
From the early 1950s until 1992, the Weyerhaeuser Company (Weyco) owned and operated a
pulp mill in Everett, using a water right that allowed them to withdraw up to 36 mgd of water
for industrial use from the adjacent Snohomish River. Weyco closed down the mill in 1992,
but kept the water right. In 1996, three public water utilities, including the City of Everett,
Northshore Utility District (NUD), and Woodinville Water District (WWD), formed the
Snohomish River Regional Water Authority (SRRWA) and acquired the Weyerhaeuser water
right. The SRRWA was established by interlocal agreement to address the need for regional
cooperation and planning in the development, operation, and management of new municipal
purpose water sources. The SRRWA water service area, shown in Figure 9-2, presently
includes the water service areas of NUD, WWD, and a portion of the Everett service area in
southwest Snohomish County north of the King County line. The SRRWA developed and
submitted to the Washington State Department of Ecology (Ecology) a draft plan for
beneficial use of the water right. Ecology has not yet approved the requested changes in
water rights, and no specific steps have been planned at this time for implementing use of the
water right.
Technical
The quantities authorized under the SRRWA water right allow for a variety of system
design options. These options include, but are not limited to, the following:
n Maintaining 15 mgd to serve the former Weyco industrial sites, and constructing
new facilities to treat the remaining 21 mgd to serve potable demand within the
SRRWA service area,
n

Using all 36 mgd to meet existing and projected industrial demands,

n

Distributing the 36 mgd (Qi) in equal amounts among SRRWA members, or

n

Constructing new transmission facilities capable of distributing 36 mgd or less to
the Woodinville Water District and Northshore Utility District.

Environmental
The SRRWA has undertaken a comprehensive study effort to identify and address the
range of potential impacts or benefits associated with proposed change. Issues
studied include the effect the change proposal could have on water quality,
hydrology, fish and shellfish conditions, aquatic habitat, wildlife, vegetation,
downstream water rights, and wastewater treatment plants downstream of SRRWA’s
point of withdrawal.
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Figure 9-2
Snohomish River Regional Water Authority Service Area
Central Puget Sound Regional Water Supply Outlook
FILE: G:\Proposals and Reports\PSRWSF Outlook 00\Figures\9.2_Shonho.qxd. 032501.

Conventional Supply Options
Legal
Subsequent to the SRRWA’s legal formation, the SRRWA executed an agreement in
December 1996 to acquire Weyerhaeuser Timber Company Surface Water Right
S1-10617C. This certificated right authorizes the instantaneous withdrawal (Qi) of
36 mgd (56 cubic feet per second [cfs]) from the Snohomish River for manufacturing
purposes. An investigation of Weyco plant records indicates that the Qi of 36 mgd
and a maximum annual quantity (Qa) of 28.7 mgd (32,149 acre-feet/year) were
perfected through beneficial use. Upon acquisition of the water right, the SRRWA
submitted a draft plan of use and an application to Ecology on December 23, 1996 to
change the purpose of the water right from “manufacturing” to “municipal purposes,”
and the place of use from Weyco’s North Everett mill site to the “area served by the
Snohomish River Regional Water Authority.” The SRRWA’s request for change to
Ecology is based on the need of its respective members to secure a new source of
supply capable of meeting an increment of their total projected water demand.
The SRRWA proposes no change to the perfected maximum annual withdrawal rate
(Qa) of 28.7 mgd or the perfected maximum instantaneous withdrawal rate (Qi) of
36 mgd. However, the SRRWA does intend to alter the summer withdrawal pattern
from Weyco’s historic average background level of 25.7 mgd to 36 mgd (Qi) to meet
peak water demands, except during extreme low flow and tide conditions that could
cause water quality impacts.
The water right, which is consumptive in nature, has its point of diversion located in
Ebey Slough approximately 1,500 feet downstream of the Ebey Slough and
Snohomish River bifurcation, and an outfall facility located at the mouth of
Steamboat Slough/Port Gardner Estuary. The existing points of withdrawal and
discharge are situated in an area of high tidal fluctuation. This area falls downstream
of the river reaches regulated under the Snohomish River Instream Resources
Protection Program (IRRP-WAC 173-507).
Financial
The total capital cost of the project is estimated to be $160 million. Annual
operations and maintenance costs of this project are estimated to be $2.4 million.
Additional financial information is shown in Table 9-3.
Political/Social
This project would be the first joint venture between water utilities in Snohomish and
King Counties. It would increase regional reliability by providing a new municipal
source and linking regional water supply systems.
Planning and Permitting Status
The SRRWA is awaiting approval from Ecology for a change in place and purpose of
use of the water right, which is expected in 2001. Upon approval of a change in
place and purpose of use of the water right, preliminary studies would commence on
the location of major facilities. At the completion of these studies, the permitting
application process would take place.

X011078_3127

7/19/01

Water Supply Outlook

9-13

Section 9
French Creek Aquifer Storage and Recovery Project
The French Creek Aquifer Storage and Recovery (ASR) Project would withdraw 25 mgd
from the Snohomish River, just upstream of French Creek, and store it in an aquifer for later
recovery and use. This project would be used in conjunction with the Weyerhaeuser Water
Right Project on the Snohomish River. It is envisioned to be part of a regional supply ASR
project, or, alternately, a smaller Northshore Utility District project. Golder and Associates
prepared a “Preliminary Evaluation of Aquifer Storage and Recovery in the Bear Creek
Drainage Basin.” This study has shown that there is potential for such a project and that a
valuable aquifer storage resource exists in the upper Bear Creek watershed, where this project
would be located. The storage and recovery aquifer would be located in the higher elevations
of the Bear Creek watershed, primarily west of Highway 9 near Clearview, which is within
the Cross Valley Utility District area. The general location of this project is shown on
Figure 9-1.
Technical
This project would withdraw 25 mgd from the Snohomish River during the wet
winter months for storage in the aquifer. Withdrawals would be during the late
summer and early fall when the Snohomish River often experiences extremely low
flows or in the event of emergencies or shortages from other sources. The anticipated
yield from the aquifer would be 8.4 mgd, equal to the average daily demand for
Northshore Utility, or up to 10 mgd for a regional project. Peaking demand would be
met by other sources.
The transfer of water from the Snohomish River to an aquifer storage would require
several new facilities. These include transmission mains, ASR and diversion wells,
and pumping facilities. Preliminary cost estimates have been completed; however,
since this project is still in its initial planning and permitting stages, a full project cost
estimate has not been developed.
Environmental
The initial study completed for this project was a reconnaissance-level study only.
More detailed studies that address environmental issues such as water quality,
hydrology, habitat and wildlife impacts, including ESA and fish, would need to be
completed as the next step in the process.
Legal
Northshore Utility District has a pending water right application with the Department
of Ecology for 25 mgd surface withdrawal from the Snohomish River. The point of
diversion would be just upstream of the mouth of French Creek. The application was
filed in February 1994 and was revised in March 1994. Exploration of related water
rights and potential impacts on existing water rights would still need to be addressed.
Financial
A full project cost estimate has not been developed at this time. The Golder report
provides a conceptual level capital cost of $11 million (in 1994 dollars) for this
project.
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Conventional Supply Options
Political/Social
Since this project is still at the conceptual level for the most part, specific potential
political/social issues have not yet been defined.
Planning and Permitting Status
The next steps in the planning process would be additional studies to determine what
permits would be required. Aside from the water rights application submitted to
Ecology, no additional applications or permits have been applied for.

Sultan Basin Expansion Project
This project would expand use of the existing Sultan River Basin source of supply. The
Sultan River and Spada Reservoir impoundment are currently used to supply the majority of
municipal water used in Snohomish County. Existing infrastructure, including treatment and
transmission facilities, could be augmented to deliver more water from the Sultan River and
Spada Reservoir to Snohomish County and north King County. Recent studies have shown
that the safe yield from the Sultan River is 265 mgd, which is significantly higher than
existing demands served from this source of supply and the current water rights (246-mgd
maximum instantaneous, 129-mgd average annual withdrawals allowed). The safe yield is
the annual average demand that could be served 98 years out of 100 without water shortages.
The City of Everett currently has a water right application pending at the Department of
Ecology for an average annual withdrawal of 64 mgd and a maximum instantaneous
withdrawal of 129 mgd. This project is based on implementation of that application. Thus,
this project could provide up to an additional 64 mgd (average annual withdrawal) beyond
Everett’s current water rights on the Sultan River.
Technical
Several improvements are required in order to treat and deliver this additional water
to customers.
n

A new transmission line from the existing diversion point on the Sultan River to
the Chaplain Reservoir needs to be constructed. Estimated cost $30 million.

n

Expansion of the existing Everett Water Filtration Plant. In order to handle the
additional 200 cfs, improvements equal to building a parallel treatment facility
are required. The estimated cost for these improvements is $50 million.

n

Construction of a new transmission line from the water filtration plant to an
intertie pipeline. This line would run from the filtration plant down the existing
transmission line corridor to a point connecting the intertie pipeline. For cost
estimating purposes this connection point is assumed to be where the existing
transmission line corridor crosses Highway 9. The cost estimate for this pipeline
is $136 million.

n

Construction of an intertie pipeline to convey water from the connection point
along the existing transmission line corridor to a point in north King County.
The exact route of this line is not yet determined. The cost to construct this
pipeline is estimated at $75 million.
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Environmental
The primary environmental issue is the additional withdrawal of water from the
Sultan River. It is feasible to make additional withdrawals and still meet the existing
instream flow requirements stated in the Federal Energy Regulatory Commission
(FERC) license. However, studies would be required to determine any impacts on
fish habitat.
Legal
The City of Everett currently has a water right application pending at the Department
of Ecology for an average annual withdrawal of 64 mgd and a maximum
instantaneous withdrawal of 129 mgd. (The date of this application is December 15,
1954 and the application number is S1-13219.) This is in addition to the existing
129 mgd water right. For the purpose of this alternative it is assumed that the Sultan
Basin Expansion Project stems from the creation of a new water right based on the
1954 application and that there are no changes to Everett’s existing water right
certificate(s).
Financial
The total capital cost of the project is estimated to be $291 million. Annual
operations and maintenance costs of this project are estimated to be $5.7 million.
Political/Social
The primary political and social issue is the concern about whether water from
Snohomish County should be transferred to King County.
Planning and Permitting Status
Since this is a relatively new concept, there has not yet been any planning or
permitting initiated for this proposal.

Everett/Seattle Public Utilities Intertie
This supply option is based on the concept that excess water from the Sultan supply that is
currently not being used by Everett could be used on a temporary basis by Seattle Public
Utilities, if an intertie were constructed between the two systems. This excess water is based
on the difference between Everett’s current withdrawals from the Sultan River and the City’s
existing water rights. The quantity of water available would decline over time as growth
occurs and demands increase in Everett’s wholesale and retail service area. The location of
this project is shown in Figure 9-1.
Technical
Demands and demand patterns have changed over the years and currently the demand
on the Sultan supply is less than the certificated amount. Therefore, under the
context of this alternative, this unused portion could be made available on a
temporary basis. In any given year the amount available could not exceed the
difference between Everett’s demands in that year and the maximum allowed in the
certificated water right.
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It is assumed for this alternative that the project could be online by 2010, and that a
“wedge” of water would be available for temporary transfer. Based upon Everett’s
recent demand forecasts (2000 Comprehensive Water Plan) a yield of 20 mgd is
available in 2010. This amount reduces linearly to 0 mgd by 2030.
In order to treat and deliver this amount of water by 2010, several improvements are
required:
n

Expansion to the Everett Water Filtration Plant to handle the full 246 mgd
include expansion and improvements to the following elements: site civil,
chemical feed, chlorination, filtration, flocculation, clearwell, and pumping. The
estimated cost for these improvements is $15 million.

n

In order to convey this water from the plant to an intertie pipeline, an additional
transmission line is required. This line would run from the filtration plant down
the existing transmission line corridor to a point connecting to the intertie
pipeline. For cost estimating purposes this connection point was assumed to be
where the existing transmission line corridor crosses State Route 9. The cost
estimate for this 40-mgd line is $62 million.

n

An intertie pipeline is necessary to convey water from this connection point to a
point in North King County. The exact route of this line is not yet determined.
The cost to construct this pipeline is estimated at $75 million.

This project could supply more water on a long-term basis to south Snohomish
County and north King County if completed in conjunction with the previously
described Sultan Basin Expansion Project.
Environmental
Although the water withdrawal is permitted by existing FERC license and water
rights, a fish habitat impact analysis would probably need to be conducted in order to
determine compliance with ESA requirements.
Legal
Everett has a certificated water right that authorizes the instantaneous withdrawal (Qi)
of 246 mgd from the Sultan River, along with a maximum annual quantity (Qa) of
129 mgd (144,000 acre-feet/year). Everett has put to full beneficial use the entire
instantaneous quantity, and a large majority of the annual quantity. The current water
right has a limitation to its place of use to within Snohomish County. In order to
implement this project, a change in place of use of the existing certificated Sultan
Water Right is required.
Financial
The total capital cost of the project is estimated to be $152.0 million. Annual
operations and maintenance costs of this project are estimated to be $1.0 million.
Additional cost information is shown in Table 9-3.
Political/Social
This may be a politically sensitive proposal because of the temporary transfer of
water rights and yield from Snohomish County to King County. Approval would be
required of Everett’s Mayor and City Council, as well as the Snohomish County PUD
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Board of Commissioners, who must approve any change to the joint operating
agreement for the Jackson Project on the Sultan River. There is the added concern
about having a guarantee that this water transfer is indeed temporary and there are
alternate supplies to offset the withdrawal of this water.
Planning and Permitting Status
Since this project has been discussed only at the broadest conceptual level by staff
only, there has been no planning or permitting associated with it.

King County
Green River Second Supply Project
The City of Tacoma’s primary source of supply is a diversion dam on the Green River, in east
King County. For many years, Tacoma Public Utilities (TPU) has been planning and is now
implementing the Green River Second Supply Project, which will significantly expand the
supply capacity from the Green River into Tacoma. An element of the Second Supply
Project is the North Branch pipeline (formerly referred to as the Tacoma-Seattle Intertie
Pipeline), which will convey water from Tacoma’s Second Supply Pipeline north to south
King County utilities and to Lake Youngs, augmenting Seattle Public Utilities’ (SPU’s)
supply capacity. The North Branch pipeline will also be able to convey water south from
Seattle’s system with the addition of a pump station, but this is not currently being
considered.
Technical
Development of Tacoma’s second water right on the Green River entails expansion
of Tacoma’s existing diversion near Palmer. The Main Branch of the Second Supply
Pipeline (previously referred to as Pipeline 5) will be constructed from the diversion
to Tacoma. A North Branch of the Second Supply Pipeline would also be
constructed to the Lake Youngs area in order to provide water to SPU’s system.
Kent and Covington would also obtain water from taps off of the North Branch
pipeline. Seattle, Kent, Covington, and Lakehaven would all participate in the
project but it would be owned and operated by Tacoma. Figure 9-1 shows the
general location of this project.
TPU has a permit for its second water right to divert up to 100 cfs (about 65 mgd)
from the Green River for use in areas it sells water. Additional instream flow
requirements for the project have been provisionally established in an agreement
between TPU and the Muckleshoot Indian Tribe, limiting allowable diversions during
the summer. As a result, on an average annual basis, diversions from the Green
River are expected to range between about 40 and 45 mgd. About one-third of the
water would be allocated to Tacoma, one-third to Seattle, and one-third to Kent,
Covington, and Lakehaven.
This project would enhance the efficiency of SPU and TPU’s current water supply
systems by making use of existing sources and by allowing SPU and TPU to share
and allocate water storage in a manner that benefits each utility and instream
resources. A bilateral arrangement between TPU and SPU allows the two utilities to
optimize benefits by pooling a portion of their allocated storage at Howard Hanson
Dam. Under this arrangement, SPU would get more water from storage in dry years
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when TPU would be able to utilize its groundwater sources more heavily. (This
arrangement may require TPU to develop additional wells from its groundwater
system.) This “conjunctive use” of the two water systems optimizes the overall
amount of water provided to SPU and TPU for municipal and instream uses. Another
bilateral arrangement allows for mutual aid between Covington, TPU, and SPU in
major emergencies.
Environmental
The project has potential environmental impacts (including some positive ones) for
threatened and endangered species, to wildlife habitat (mostly construction related),
and in relation to the introduction of Green River water into Lake Youngs. These are
described in detail in the “Proposed Second Supply Project Agreement Final
Environmental Impact Statement” and summarized below. (Potential constructionrelated impacts are not included.)
n

Reduced Green River fall, winter, and spring streamflows.

n

New wells (in Tacoma) could affect base flows in nearby streams.

n

In short term, Green River water could offset diversions from Cedar or South
Fork Tolt rivers.

n

Green River water could increase phytoplankton growth in Lake Youngs.

n

Increased Green River summer minimum flows benefit chinook.

n

Lower Green River spring flows impact outmigrating salmonids but benefit
steelhead spawning.

n

Loss of riparian and stream habitat around perimeter of Howard Hanson
reservoir. Wetland, meadow, and snag areas also affected.

n

Elk/cougar habitat reduced in upper Green River basin.

n

2 to 3 mgd of conservation used to benefit fish.

n

Introduction of Green River water to Lake Youngs and Little Soos Creek not
expected to affect salmon homing behavior.

n

Green River water would create some potential for introducing exotic species to
Lake Youngs/Little Soos Creek.

n

Some reduction in flow which may affect Green River whitewater boating.

Legal
The project would not require a new water right. The Department of Ecology has
provided Tacoma with an opinion that delivery of water to south King County and
Seattle service areas would not require a change in place of use to Tacoma’s second
diversion water right permit for the Green River. TPU does not currently have a
separate water right permit for the withdrawal of water stored behind Howard
Hanson Dam. To the extent that withdrawals from storage are considered federal
activities, a separate water right permit would not be required. To optimize the
conjunctive use benefits of the project, TPU may have to develop additional wells
from its groundwater system. Depending on their location, new water rights may be
required.
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Financial
The total capital costs of the project are estimated to be $228,276,000 with annual
operations and maintenance costs of about $3.6 million. Note that the capital cost
figure includes estimated environmental mitigation costs. The levelized cost is
estimated to be $1.05 per ccf.1 All costs will be shared by the participating water
utilities.
Political/Social
This project represents a big step towards the regionalization of water supply in the
Central Puget Sound region. It will interconnect the water systems of Seattle,
Tacoma and South King County water utilities and has already engendered increased
communication, cooperation, and consensus between them.
Planning and Permitting Status
All major permits have been acquired, except as noted above. The North Branch
pipeline project-specific EIS, design and permits have not been started. Some local
agency construction permits (from King County, Black Diamond, and Auburn, for
example) are applied for but still in process.

Cedar Permanent Dead Storage
Seattle Public Utilities receives much of its water from the Chester Morse Lake reservoir and
the Cedar River, in the Cedar River Watershed. Under normal conditions, Chester Morse
Lake can be drawn down to an elevation as low as 1,532 feet—the lowest elevation that water
can flow by gravity to the Masonry Pool. However, Chester Morse Lake also stores a
substantial amount of high quality water below this elevation, which now can only be
withdrawn during drought conditions using temporary pumping plants. About 34,000 acrefeet (11 billion gallons) of water is stored between elevation 1,532 and 1,502 feet, the lowest
elevation likely to be considered for use. This volume is called “dead storage.”
Technical
The Cedar Permanent Dead Storage Project would require construction of permanent
pumping and/or conveyance facilities and modify the operation of Chester Morse
Lake to access its dead storage on a more regular basis. As currently conceived, use
of dead storage would not be required every year. Drawdowns to or below elevation
1,532 feet would be expected in one out of four years. Theoretically, the project
could increase the firm yield of the combined Seattle regional supply system by an
estimated 39 mgd while maintaining the instream flows committed to in the Cedar
River Habitat Conservation Plan (HCP). However, through the HCP, SPU agreed to
allocate some of the water from this project to further benefit anadromous fish
making less than the full 39 mgd available for municipal use.
Environmental
The Cedar Permanent Dead Storage Project has a number of potential environmental
impacts (including some positive ones). These are described in detail in the
1

1 ccf is 100 cubic feet of water, or 748 gallons.
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“Proposed Second Supply Project Agreement Final Environmental Impact
Statement” and summarized below. (Potential construction-related impacts are not
included.)
n

Potential to adversely affect bull trout spawning because deeper and more
frequent drawdowns would further impede access to spawning habitat.

n

Potential to adversely affect littoral zone productivity for rainbow trout.

n

Depending on allocation of storage between municipal and instream uses, could
increase streamflows and provide some indirect benefits to South Fork Tolt
flows.

n

Potential for increased turbidity and temperature in Chester Morse Lake.

n

Lower water levels in water supply wells in the upper Snoqualmie River basin
and Rattlesnake Lake.

n

Impacts on loon nesting.

n

Could reduce Cedar River flow at times

Legal
SPU currently has storage rights for Chester Morse Lake and believes this project
could be developed without the need for additional water rights.
Financial
The total capital cost of the project to SPU is estimated to be $20,863,000, assuming
an on-shore pump station, power line extension, and discharge piping routed along
the reservoir bottom. Annual operations and maintenance costs of this project are
estimated to be $569,000. The levelized cost is estimated to fall between $0.12 and
$0.23 per ccf, depending on the actual yield of the project.
Political/Social
This project was identified for further study in the Cedar River Habitat Conservation
Plan. One issue to be reconciled is the potential conflict between upstream (e.g., bull
trout) and downstream (e.g., chinook) fisheries needs.
Planning and Permitting Status
No permits applied for.

Lake Youngs Drawdown
In Seattle Public Utilities’ Cedar River supply system, water is diverted at Landsburg and
routed to the Lake Youngs Reservoir for delivery by gravity to SPU’s distribution system.
Historically, SPU has operated Lake Youngs to balance the Cedar supply. That is, when
higher delivery needs or excess water available for diversion cause inflows and outflows from
Lake Youngs to differ, increases or decreases in storage at Lake Youngs are used to make up
the difference. In addition to functioning as regulating storage, Lake Youngs is also used
occasionally as backup storage when the diversion at Landsburg is shut down due to high
turbidity. The lake typically fluctuates within the top 3 feet, although drawdowns of as much
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as 10 feet have occurred in the past. SPU does not currently draw down Lake Youngs to
provide additional firm yield to its system.
This project would use storage at Lake Youngs and additional diversions from the Cedar
River to increase SPU’s overall supply.
Technical
SPU’s planned Cedar River Water Treatment Facility will include a new multi-level
intake in Lake Youngs. The multi-level intake will allow SPU to withdraw water
from various levels to better manage the quality of untreated water supplied to the
treatment plant. Although drawdown of Lake Youngs below historic levels is not
part of the Cedar Treatment Facility proposal, a multi-level intake could potentially
allow the Lake Youngs Reservoir to be drawn down to provide additional firm yield
to the water supply system. To accomplish this, however, additional treatment
process(es) (e.g., filtration) would have to be added to the Cedar Treatment Facility
because drawdown would increase turbidity and ozone treatment would be
ineffective at reducing increased turbidity levels.
Although this alternative would allow drawdowns of up to 28 feet, drawdowns would
not be required every year to increase the firm yield of SPU’s overall supply system.
Computer modeling by SPU suggests the reservoir could be drawn down for water
supply in about one out of four-and-a-half years on average. Up to 20 mgd of
additional system-wide firm yield could be achieved with the project assuming the
flow commitments from the Cedar River HCP are met.
Environmental
The Lake Youngs Drawdown Project has a number of potential environmental
impacts. These are described in detail in the “Proposed Second Supply Project
Agreement Final Environmental Impact Statement” and summarized below.
(Potential construction-related impacts are not included.)
n

Potential effects on nearby wells and Little Soos Creek baseflows.

n

Could reduce Cedar fall, winter, and spring streamflows and indirectly affect
South Fork Tolt flows.

n

Potential to increase turbidity, temperature, and dissolved copper levels in Lake
Youngs.

n

Degraded water quality could affect coho salmon in Little Soos Creek unless a
new source of releases is developed.

n

Reduced Cedar spring flows could impact downstream migration but benefit
steelhead spawning.

n

5 to 30 acres of wildlife habitat displaced by new facilities.

n

Changes in perimeter wetlands if drawdowns occur in summer/fall.

Legal
SPU currently has storage rights for Lake Youngs and believes this project could be
developed without the need for additional water rights.
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Financial
The total capital cost of the project is estimated to be $197,310,000, primarily for
additional treatment capability. Annual operations and maintenance costs of this
project are estimated to be $2,369,000. The levelized cost is estimated to be $1.82
per ccf.
Political/Social
No major political/social issues have been identified at this time.
Planning and Permitting Status
No permits applied for.

OASIS Aquifer Storage and Recovery Project
The Lakehaven Water Utility District is supplied primarily from its own wells, but also
purchases water wholesale through interties with Tacoma Public Utilities. For many years,
Lakehaven has been exploring ways to better manage its available resources in order to
increase summer supplies, reduce the potential impact to the hydrogeologic system, and
supply future water needs of its customers. From that research, a program called
“Optimization of Aquifer Storage for Increased Supply,” or OASIS, has emerged as an
appealing potential project. Figure 9-3 shows the location of this project.
In the OASIS project, water would be collected and stored in underground aquifers during the
rainy season and utilized during the drier months. This type of project is known as Aquifer
Storage and Recovery (ASR).
Technical
In 1992, Lakehaven conducted a pilot recharge study to evaluate the feasibility of
inter-aquifer groundwater transfer as a means to store and recover excess
groundwater to increase the District's potential supply resources. The aquifer chosen
for investigation was the Mirror Lake Aquifer (MLA). The MLA was estimated to
have low vulnerability to surface contamination and high permeability, rendering it
suitable for artificial groundwater storage and recovery. The results of the pilot
recharge study indicated that artificial storage and recovery using the MLA was
feasible and worthy of further study.
The available water stored within this aquifer is estimated to be 29,000 acre-feet (9.4
billion gallons) between an elevation of zero to 200 feet above sea level. From the
1994 OASIS Feasibility Study, the operation of the full-scale regional OASIS project
could involve a winter time recharge rate of about 45 mgd over a seven-month period
and a continuous recovery rate of 62 mgd during a five-month summer period.
The likely sources of the winter water required to recharge the aquifer were assumed
to be the Green River and/or Cedar River, although existing groundwater supplies
could also contribute. Lakehaven has successfully experimented with recharging
groundwater into the aquifer without treatment on a small scale; however, pre- and
post-water treatment would likely be necessary in a full-scale configuration with
either surface or groundwater sources.
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OASIS Aquifer Storage and Recovery Project
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A pipeline would be required to transport water between the City of Tacoma's
Second Supply Project and the recharge/recovery treatment facility located within the
District. If the OASIS project were fully implemented, approximately 27 dualpurpose wells would be required. Lakehaven expects that the project can be
constructed in multiple phases, as supply is needed.
Lakehaven’s primary water supply currently comes from a series of wells installed
within the aquifers underlying the area. The effects of the increasing water demands
are taxing the capability of the existing groundwater resources. The District has
considered a number of factors in evaluating methods of making the best use of
available resources including: protecting the aquifers from contamination,
maintaining recharge, optimizing aquifer storage, and avoiding overdrafting of
specific aquifers.
A significant issue for the project is the potential impact of filling the aquifer each
winter when significant amounts of water are available and drawing it down each
summer. As part of the feasibility study, Lakehaven evaluated the aquifer's likely
hydrogeologic response to this regimen, its vulnerability to contamination, its
potential for geotechnical complications, and the chemical compatibility of surface
waters and groundwater. According to the study, the level of protection of the MLA
is relatively high and the potential for contamination is considered not to be
problematic based upon the available information. Furthermore, the aquifer would
not be recharged to a level higher than observed historically, and seepage is not
expected to be significant.
Environmental
The storage aspect of this type of project can bring significant environmental benefits
in a region that is attempting to keep sufficient water in the streams at the right times
for fish, while at the same time supplying water to a growing population.
Legal
In 2000, the Legislature passed a bill (E2SHB 2867) which will allow the
Department of Ecology to permit a groundwater aquifer as a reservoir under the
surface water codes. On the effective day of the bill, June 8, 2000, Lakehaven filed
its application for a reservoir permit on the MLA. The approval of this unique
reservoir permit is expected to take some time, as the Department of Ecology will
need to define the rules governing such approval.
Existing, revised, or new water rights from either ground or surface waters could be
used to supply the winter water.
Financial
Without applicable operating rules, capital cost estimates for the project can vary
greatly. The 1994 OASIS Feasibility Study projected that the ultimate regional
facility, supplying 78 mgd built in three phases, would cost between $54 and $113
million, depending on level of treatment. Additional cost information is shown in
Table 9-3.
Political/Social
Lakehaven recognizes that many regional coordination issues must be addressed for
OASIS to be successful. Other utilities, according to the District, may have an
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interest in the OASIS project as a means of supplying a supplemental peak water
supply.
Planning and Permitting Status
Lakehaven has applied for a Reservoir Permit for the Mirror Lake Aquifer under new
legislation that allows aquifers to be considered as reservoirs; however, the rules for
processing this type of application still needs to be developed. The Department of
Ecology initiated the rules development process in July 2000.

South Fork Tolt Additional Drawdown
This project would provide additional water supply by drawing down below the existing level
in the South Fork Tolt Reservoir.
The South Fork Tolt Reservoir is capable of storing 18.3 billion gallons between the lowest
gate elevation on the existing intake (elevation 1,660 feet) and its normal maximum operating
level of 1,765 feet. However, because of the potential for high turbidities with drawdowns to
elevation 1,660 feet, drawdowns are limited to a normal minimum elevation of 1,710 feet,
even with the new Tolt Treatment Facility. The South Fork Tolt Additional Drawdown
project would involve operating the existing Tolt system with a minimum operating elevation
of 1,660 feet. This alternative could result in the need for new or expanded treatment
processes, such as the addition of sedimentation basins, at the Tolt Treatment Facility site
depending on water quality studies. This alternative requires no physical improvements at
the South Fork Tolt Reservoir. Figure 9-4 shows the location of this project.
Technical
Implementation of the South Fork Tolt Additional Drawdown would not result in
lowering the reservoir to elevation 1,660 feet every year. Computer modeling by
Seattle Public Utilities suggests that implementation of this alternative could result in
an additional 8 mgd of system-wide firm yield with the reservoir falling to or below
elevation 1,710 feet in one out of six years on average.
Environmental
South Fork Tolt Additional Drawdown has a number of potential environmental
impacts. These are described in detail in the “Proposed Second Supply Project
Agreement Final Environmental Impact Statement” and summarized below:
n

At full utilization, would reduce South Fork Tolt fall, winter, and spring
streamflows.

n

Increased turbidity in South Fork Tolt Reservoir and downstream releases.

n

Impacts to resident fish (i.e., cutthroat trout) due to reduced littoral zone
productivity and increased reservoir turbidities and temperatures.

n

Streamflow reductions could affect chinook and other salmonids.

n

Expansion of treatment facility could displace some wildlife habitat (less than 10
acres).
Impacts on loon nesting.

n

More frequent drawdowns could affect wetland communities.
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Legal
SPU currently has diversion and storage rights for the South Fork Tolt Reservoir and
believes this project could be developed without the need for additional water rights.
Financial
The total capital cost of the project is estimated to be $14,908,000. Annual
operations and maintenance costs of this project are estimated to be $457,500. The
levelized cost is estimated to be $0.42 per ccf.
Political/Social
No major political/social issues have been identified at this time.
Planning and Permitting Status
No permits applied for.

Snoqualmie Aquifer Project
A new source under consideration is the development of the Snoqualmie Aquifer with an
interconnection to Seattle Public Utilities’ Tolt Pipeline. The Snoqualmie Aquifer Project has
been under study for a period of 10 years and is sponsored by a partnership of the East King
County Regional Water Association (EKCRWA) and Seattle Public Utilities.
Under the current concept, this project would only operate during the summer months and
would involve pumping groundwater from the Snoqualmie Aquifer and introducing the
groundwater into the Snoqualmie River upstream of Snoqualmie Falls. The water would then
be conveyed using the Snoqualmie River to the point of withdrawal. Withdrawals from the
Snoqualmie River for water supply would take place south of Duvall in the vicinity of the
Tolt Pipeline crossing (downstream of the confluence with the Tolt River) where the water
would be treated at a new filtration plant and pumped to SPU’s Tolt Pipeline No. 2.
Additional capacity could be extracted from the Snoqualmie River during high river stages
and moved to storage facilities as an option. Figure 9-5 shows the location and configuration
of this project.
The amount withdrawn would include both surface water and groundwater introduced into
the river. The amount of groundwater that could be withdrawn is assumed to equal the
predicted net increase in streamflow, taking into account reductions in base flow due to
groundwater pumping. The amount of surface water that could be withdrawn is assumed to
be no more than the amount of surface water above instream flow requirements at Carnation,
as required by the Washington State Instream Resources Protection Program.
Technical
This alternative would include development of a well field with a total capacity of 20
to 40 mgd in the upper Snoqualmie River basin, in the general vicinity of North
Bend. In addition to the well field, this alternative would include:
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n

Facilities to aerate groundwater and discharge it to the Snoqualmie River
upstream of Snoqualmie Falls.

n

A surface water diversion weir and intake structure in the lower Snoqualmie
River near Duvall and associated pump station.
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n

A new, 25-mgd to 52-mgd water treatment facility. and

n

About 3 miles of pipeline connection between the pump station and treatment
plant and between the treatment plant and SPU’s Tolt Pipeline.

The treatment facility would likely include filtration and be located somewhere on
the Novelty Hill Plateau. Because this alternative would be developed jointly with
EKCRWA, additional pipelines may be constructed by EKCRWA to deliver water to
certain Eastside water utilities that are not now served by, or planned to be served by,
SPU’s system.
Based on these operating assumptions, computer modeling by SPU suggests that
summer use of the Snoqualmie Aquifer project could increase system-wide firm yield
by 9 to 16 mgd. Projections by EKCRWA indicate that water utilities not now
served by SPU would utilize 6 mgd from this source by 2020. Thus, this alternative
would result in an additional 3 to 10 mgd of firm yield to serve SPU’s existing
customers.
Environmental
The Snoqualmie Aquifer Project is best described as a water supply and river
enhancement project that provides additional water supply capacity for the region and
an enhancement of conditions on the Snoqualmie River. The project relies on the
seasonal withdrawal of groundwater storage in the Snoqualmie Aquifer that would
not otherwise discharge to the Snoqualmie River. This water would be pumped from
wells drilled into the deeper Snoqualmie Aquifer. This groundwater is the result of
unique massive glacially derived gravel embankments that are seasonally recharged
by the 100+ inches of precipitation in the Cascade foothills. The pumped
groundwater is aerated, conditioned, and discharged to the Snoqualmie River several
miles above Snoqualmie Falls. The water is then conveyed to the point of
withdrawal in a cost-effective and environmentally beneficial manner using the
Snoqualmie River.
This conjunctive use and river enhancement (CURE) concept proposed for the
development of the Snoqualmie Aquifer is an innovative and technically sound
proposal that provides additional water supply capacity without impacting sensitive
ecosystem functions on the Snoqualmie River. The Snoqualmie Aquifer Project
provides a real enhancement of streamflow above what would occur naturally in the
section of the Snoqualmie River that contains some of the best habitat and spawning
gravel bars of Tokul Creek, Raging River, and Tolt River. Based on an assessment
of the current watershed frameworks and conditions in the Snohomish-Snoqualmie
Basin (WRIA 7), the current Snoqualmie Aquifer Project CURE concept for the
Snoqualmie River will not impair any of the currently defined ecosystem indicators
in the Snohomish Basin. The project will increase streamflows by as much as 8
percent during low-flow years and will directly contribute to achieving flow regimes
adequate for salmonid access and unimpeded movement within and among aquatic
and edge habitats of the Snoqualmie River. In particular, the Snoqualmie Aquifer
Project CURE concept could provide an important tool for management of the river
and the future ability to minimize the impacts of future droughts.
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Conventional Supply Options
Legal
New water rights would be required for the groundwater and surface water
withdrawals. Hydrogeologic models have been developed showing the net
enhancement of flow on the Snoqualmie River through a Snoqualmie Aquifer Project
Conjunctive Use and River Enhancement concept.
Financial
The total capital cost of the project is estimated to be $77,910,400, excluding rightof-way acquisition. Annual operations and maintenance costs of this project are
estimated to be $793,750. Additional cost information is shown in Table 9-3.
Political/Social
The Snoqualmie Aquifer Project Conjunctive Use and River Enhancement concept is
representative of potential new sources of regional water supply currently being
evaluated to meet the needs of people and fish. The project is an exciting utilization
of a unique sustainable resource in the large gravel embankments that act as a huge
reservoir. The project is innovative and could play a large role in meeting current
summer/fall demands for both people and fish.
The Lower Snoqualmie River Valley is a resource enjoyed by many summer and fall
fishermen, boaters, and hikers. There is support for projects that can realistically
enhance the river. The project also has a relatively minor environmental aspect in
regards to the actual footprint of the project. The individual components of the
project such as the filtration plant, well field, and diversion structure can all be
engineered and sited to be unobtrusive and low impact. By placing the structures
near the Tolt Pipeline and by using the river as a conveyance, the project reduces the
impact of extensive linear pipelines.
Planning and Permitting Status
Significant exploration and investigative work has been conducted on the
Snoqualmie Aquifer over approximately the last 10 years to evaluate and define the
extent of the aquifer. This work has included the construction of test wells, multiyear groundwater monitoring, and the development of a hydrogeologic model for the
upper Snoqualmie River basin. Several preliminary engineering concepts/studies
have been prepared over the years and during 2000 a Preliminary Watershed
Assessment for the Snoqualmie Aquifer Project was completed. Water right
applications for the project were submitted in 1994. Additional environmental and
engineering work will be undertaken as the project proceeds.

Auburn Subregional Groundwater Supply
The City of Auburn has been evaluating the technical and legal issues associated with the
further development of what it describes as the Auburn Deep Aquifer, which is located
primarily below the City’s water supply service area. The City currently has an
Intergovernmental Agreement (IGA) with the Covington Water District and King County
Water District No. 111 to provide a portion of their water supply needs. The IGA provides
for an interruptible supply, pending receipt of new water right permits from the Department
of Ecology.
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To establish the availability of water for the new water rights to firm up the subregional
supply to Covington and King County Water District No. 111 from Auburn, Auburn
completed a groundwater characterization study in 1999 and is now preparing alternative
groundwater management and development strategies.
Auburn expects to determine a development and management strategy for its proposed
groundwater application in the coming year, with the goal of completing related supporting
studies, State Environmental Policy Act (SEPA) analysis, and appropriate tribal and agency
consultations, over the next three years. Overall, this effort is intended by Auburn to meet the
regulatory and scientific standards required by law to secure new primary water rights for
wells #6 and #7.
Auburn is continuing to evaluate its options for a long-term (up to 50 years) supply to meet
its municipal water needs from the groundwater and/or other regional options.

Lake Washington Withdrawal
The Shoreline Water District has been investigating a project that could reinstate the use of
Lake Washington as an impounded source of water. In the 1950s and 1960s the lake was
used by Bellevue and a number of smaller water districts as a source of water.
Figure 9-1 shows the general location for this proposed diversion.
Technical
The capacity of this project is limited only by water rights and economics. Average
annual firm yield could be developed at a level appropriate within the regional supply
system context.
The surface area of Lake Washington is about 22,934 acres.2 Therefore, each inch of
water in the lake represents about 595,561,000 gallons of water. The amount of
water within the normal U.S. Army Corps of Engineers operational elevation
variation of 2 feet is about 14,293,458,000 gallons. Significant quantities of water
are available on a very reliable basis.
As with any surface water source, the ability to vary production to coincide with
seasonal variations in demand would be constrained by the design and configuration
of the required water treatment plant and any associated post-treatment storage.
Facilities to connect a Lake Washington supply source to the regional system would
include pump stations and transmission mains. These facilities would need to be
sized consistent with the regional context of the impoundment source and the
location of withdrawal and treatment facilities.
Water withdrawn from the lake would require treatment consistent with the Safe
Drinking Water Act before being used for potable water.
Environmental
As with any potential supply project there are a number of known environmental
questions and opportunities associated with the Lake Washington supply concept.
Shoreline Water District is pursuing strategies to investigate and respond to
environmentally related concerns that have been raised to date.
2

King County GIS, September 1998
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Chief among the concerns brought to Shoreline’s attention to date are salmonid
fisheries-related issues especially potential impacts to ESA-listed Puget Sound
chinook salmon and Lake Washington (non-ESA-listed) sockeye salmon. The Lake
Washington water supply strategy could “open the door” to new concepts for
environmental enhancement in the Lake Washington-Cedar River basin. Potential
environmental benefits identified thus far include:
n

Opportunity for an enhanced and sustained regional stewardship of the Lake
Washington watershed water quality, quantity, and salmon resources.

n

Opportunity for enhanced salmon flow management in the Cedar River by
reducing water diversion from the Cedar River headwaters (pristine salmon
spawning habitat) and increasing critical spring flushing flows to enhance salmon
out-migration and summer and fall baseflows for adult salmon migration.
Releasing higher flows at Landsburg in the spring and summer could facilitate
out-migration of salmonid fry, moving them more quickly past predators and into
Lake Washington. In the summer and fall, low flows and high water
temperatures impede adult migrations and survival.

n

Opportunity for enhanced channel and riparian habitat (riparian wetlands and
vegetation, channel width, pools, large woody debris) management in the lower
Cedar River by reducing reliance on water supply diversion from the Cedar River
headwaters.

n

Opportunity to allow additional salmon spawning utilization into the
approximately 27 kilometers of pristine habitat above the Landsburg diversion
dam by reducing reliance on water diversion from the Cedar River headwaters.

n

Opportunity for enhanced flood control management of the Cedar River by refocusing primary water diversion objectives to flood control and salmon
management rather than just water supply diversion.

n

Opportunity to slow Lake Washington eutrophication and enhance water
clarity/water quality by changes in water management in the upper Cedar River.
The Cedar River supplies over half the water budget and the cleanest surface
water supply to the lake. Adjusted management in the water diversion may
facilitate enhanced nutrient flushing rates through the lake.

n

Avoiding the pumping of dead storage from Chester Morse Reservoir in late
summer may be beneficial to the passage success of bull trout (a threatened
species which occurs in Chester Morse Reservoir) traversing the reservoir
tributaries.

Water quality sampling conducted by Shoreline Water District indicates that Lake
Washington represents an excellent potential source of potable water. Raw water
quality in the lake is comparable to the Cedar River and in many cases better than
currently used regional surface water sources of supply. Additional monitoring is
required (and is being conducted to date by the District) to better document seasonal
water quality patterns.
As currently conceived, the project would not involve interbasin transfers. However,
as indicated above, the project’s configuration, operation, and service area are quite
flexible and when ultimately implemented, inter-basin transfers could be involved.
As indicated above, the project would involve construction of treatment, pumping,
and transmission facilities. The District has been working closely with the cities of
Lake Forest Park and Shoreline to develop mitigation concepts for local construction
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and operational impacts. As more details of the project are developed, additional
mitigation strategies and improvements are anticipated.
In a more regional context, Shoreline Water District is pursuing a strategy of water
right identification and acquisition that will hopefully result in improved quantities
and quality in streams tributary to Lake Washington. This is being done both in
support of the project and the region’s efforts to respond to the ESA.
Legal
The Lake Washington supply project presents legal issues in at least three primary
areas:
n

Water Rights: Lake Washington withdrawal will require approval of a number
of state, federal, local, and tribal governments. It will involve a transfer of
existing municipal or irrigation water rights, or a change in the point of
withdrawal, to an intake structure located in the lake.

n

Permitting and Approvals: The permitting and approval process for the project
is expected to produce numerous legal questions. These issues are expected to be
typical to those encountered by any major regional public works project.
Since the Shoreline Water District conceives this project as a cooperative project,
the District anticipates that numerous contractual legal issues will arise and need
to be resolved prior to project commencement. These issues are expected to be
typical to those encountered in any public agency joint ventures.

n

Operational and Contract Arrangements: One of Shoreline Water District’s
conceptual approaches to water rights was alluded to above in both the Technical
and Environmental sections. The District has nominated and committed to
sponsoring two demonstration wastewater reuse projects in the Lake Washington
basin by participating in the King County reuse program. These reuse projects
could facilitate the transfer of existing irrigation and municipal water rights to a
new Lake Washington Intake Structure. Additional complementary water right
strategies are also being developed and pursued by the District that involve both
the acquisition of existing rights and development of new rights.

Financial
In 1997/98 Shoreline Water District developed preliminary planning level cost
estimates for a Lake Washington Regional Supply Project.3 These preliminary
planning level cost estimates did not include mitigation or permitting and approval
costs.
At that time the estimated capital costs for a 10- to 20-mgd treatment plant (with an
average annual operation of about 8 mgd) together with associated pumping,
transmission, intake, and storage, was $22.6 million.
Annual operating costs were estimated based on the plant being conventional (higher
operating treatment cost) at $800,000 per year.
As mentioned above, Shoreline Water District is pursuing this project in the context
of regional water supply planning. The project could potentially be funded

3

Shoreline Water District Phase 1 Water Supply Alternatives Study, January 1998, RH2 Engineering
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independently by the District. However, the District would prefer to plan and operate
the facility in cooperation with other water resource agencies.
Political/Social
Shoreline Water District has identified a number of political and social issues
associated with this supply concept.
One social issue is public perception of Lake Washington as a source of drinking
water. Shoreline expects that some in the community will raise concerns related to
public health and safety and the possible threat that a Lake Washington supply would
allegedly represent. This early in the process it is not possible to ascertain whether
the public as a whole would be sufficiently frightened by these concerns to threaten
the project. The potential for this reaction is the main reason why Shoreline Water
District has conducted extensive monitoring to be used to educate the public first, and
it is also why the District is analyzing the benefit of a regional environmental pilot
treatment center.
Although it is certainly not unique to the Lake Washington supply concept, numerous
political complications are associated with this project. Some of the more obvious
and vexing include addressing tribal and potential treaty issues. Others involve the
complex interplay between federal agencies, state agencies, and local government.
The political dynamics among and between these players is extremely fluid. This
makes satisfying the frequently contradictory associated political agenda
simultaneously very difficult.
Planning and Permitting Status
There are no permit applications or approvals pending for this project. Numerous
reviews and approvals (including most likely both SEPA and National Environmental
Policy Act [NEPA]) review) would be required. As the project is currently in the
initial planning stages, all required local, state, and federal permits have not yet been
precisely identified.
Shoreline Water District has (1) purchased a 16-acre piece of land for a water
treatment plant, (2) applied for a new water right, (3) completed a 12-month sampling
program on Lake water quality, (4) identified treatment process alternatives, and (5)
has committed to being a partner in future regional supply strategies.

North Fork Tolt Diversion Project
Early planning documents for development of the Tolt River by Seattle considered use of the
North Fork Tolt River in conjunction with the South Fork Tolt River. Envisioned as the final
component of Seattle’s Tolt Water Supply System, the North Fork Tolt River is identified as
an alternative water supply source. Figure 9-6 shows the location of this project.
Technical
This alternative would include a new diversion weir and intake on the North Fork
Tolt River, and one or two large-diameter pipelines to the existing Tolt Regulating
Basin. The pipelines would be about 13,000 feet long.
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With development of this alternative, water from the North Fork Tolt River would be
diverted to the regulating basin. This project would also implement the South Fork
Tolt Additional Drawdown to elevation 1,660 feet as described above. While this
alternative would not necessitate the development of new storage capacity on the Tolt
supply system, it would require improvements to the Tolt Treatment Facility to
enhance its ability to treat highly turbid water. In addition, the capacity of the
treatment facility would have to be increased to as high as 240 mgd from the current
capacity. Expanded transmission capacity would also be needed and could be
achieved by completing the remaining phases of Tolt Pipeline No. 2.
Diversions could occur at any time, provided that instream flow requirements on the
North Fork Tolt River were met. Computer modeling by SPU indicates the North
Fork Tolt Diversion could result in additional system-wide firm yield of up to 40
mgd. However, the yield could be as low as 8 mgd if the project was required to
meet current Washington State Instream Resources Protection Program minimum
flows on the mainstem of the Tolt River, which are not now required for operation of
the South Fork Tolt Reservoir.
Environmental
The North Fork Tolt Diversion Project has a number of potential environmental
impacts. These are described in detail in the “Proposed Second Supply Project
Agreement Final Environmental Impact Statement” and summarized below:
n

Same impacts on South Fork Tolt as Additional Drawdown Project.

n

Isolation of resident fish populations.

n

Changes to sediment transport and downstream fish habitat.

n

Displacement of 40 to 50 acres of wildlife habitat.

n

Wetland and riparian habitat could be affected depending on facility location.

Legal
In 1936, Seattle submitted a water rights application for 280 cfs (181 mgd) from the
North Fork Tolt River, along with a water right application for the South Fork Tolt
River. A permit was obtained for the South Fork Tolt and water supply facilities
were built there in the 1960s. An approved permit for the North Fork Tolt is required
for this project. However, the application is still pending and is not now being
processed.
Financial
The total capital cost of the project is estimated to be $111,210,000. Annual
operations and maintenance costs of this project are estimated to be $1,281,000. The
levelized cost is estimated to fall between $0.51 and $2.56 per ccf depending on the
actual yield of the project.
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Political/Social
Public perception of negative impacts associated with damming a natural stream.
Planning and Permitting Status
No permits applied for.

Pierce County
Chambers Creek Properties Project
In 1992, Pierce County purchased additional property from Lone Star Northwest, a gravel
mining operation, for the future expansion of the Pierce County Regional Wastewater
Treatment Plant. The acquisition of the gravel mine included ground and surface water rights
in the amount of 22 mgd (instantaneous) or 14 mgd on an average day basis.
Following the purchase of the gravel mine property, the County, working with a citizen’s
committee, began work on the Master Site Plan for the Chambers Creek Properties. The
Master Site Plan, adopted in August 1997, describes how Pierce County intends to use the
950-acre Chambers Creek Properties for a mixture of government services, public access and
revenue generation. With respect to water production facilities, the Master Site Plan
anticipates that the properties’ water resources will be redeveloped for domestic water uses
and, therefore, reserves approximately 50 acres of property for potential water production
facilities to be intermingled with other public uses.
Technical
In 1997, the County entered into a contract with a consulting firm as the next step in
investigating use of the Chambers Creek Properties’ water resources. The resulting
“Pierce County Chambers Creek Properties Water Rights Development Analysis”
(Analysis) outlines the activities needing to be accomplished, estimated time frames,
costs, options, strategies and impediments to development of water resources at the
Chambers Creek Properties. Included in the Analysis is an evaluation of 17 supply
development and delivery scenarios. The options range from selling directly to the
City of Tacoma or to the Lakewood Water District to wheeling through the Tacoma
or Lakewood systems to moving the groundwater rights to an off-site location, range
in production from 2.3 mgd to 14 mgd, and range in cost from $0.52 to $2.20 per ccf.
In April 1999, the Pierce County Council passed Resolution 98-143 accepting the
Analysis and recommending implementation of the preferred alternative and work
plan as set forth in the Analysis. The preferred alternative is as follows:
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n

The County will be a wholesale water provider.

n

The cost of water will reflect the cost of water rights, development, operations,
and a return on investment.

n

The County will seek to form a separate water utility.

n

The County may investigate contracting with a qualified water purveyor or
qualified entity for the development of the water rights (surface and
groundwater) on-site.
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n

Interim financing for initial development of the water supply system would be
through an interfund loan.

Environmental
Preliminary studies of the effects of pumping from Unit G at the Chambers Creek
Properties conclude that pumpage of up to 12 mgd (8,000 gpm) will have minimal
influence on water levels of nearby existing wells. Because the property is located on
the Puget Sound shoreline, there are no competing downgradient users of the Unit G
groundwater.
The impairment of senior surface water rights, or reduction of instream flow, due to
pumping is very unlikely. The nearest surface water diversion occurs from the
impoundment behind the County’s dam near the mouth of Chambers Creek.
Chambers Bay and the creek appear to be hydraulically insulated from the site
because Vashon till underlies the northern bluff of the creek. The occurrence of this
till means that the shallow groundwater beneath the site and stored within the
Steilacoom Delta flows to Puget Sound rather than to the bay. Shallow groundwater
and surface water are further insulated from effects of groundwater development due
to the Ancestral Tacoma Narrows clay deposit that overlies Unit G.
Legal
As the Master Site Plan was being developed during 1994, the County submitted
water right change applications to the Department of Ecology. The change
applications state that the County seeks to change the water’s use from industrial to
municipal supply and seeks to change the place of use to reflect the distribution
network of municipal water throughout Pierce County. Ecology responded to the
County’s change application by requesting additional information, including:
expected customers, expected service area, demand forecasts, and amount of water
put to use by the former gravel mine operations.
Also occurring during 1994 was the County-sponsored planning process to update the
Pierce County Coordinated Water System Plan and Water General Plan (CWSP).
Revisions to the CWSP were completed in 1995, and in November 1996 the County
adopted the CWSP update. The Chambers Creek Properties’ water rights are listed in
the CWSP as a future supply of water for central Pierce County. The CWSP includes
recommended actions for the County’s water supply resources on the Chambers
Creek Properties, including potential connection to the City of Tacoma, the
Lakewood Water District, and southeast Tacoma systems. The CWSP further
recommends that the County take steps toward the development of the water
resources on the Chambers Creek Properties and enter into discussions with water
system purveyors interested in the development and purchase of water from the
County.
Political/Social
The groundwater resource at the Chambers Creek Properties is an integral element of
the regional supply available to water purveyors within Pierce County. Assurance
that sufficient water supplies exist within Pierce County is a basic necessity to the
future of the area. Community planning under the Growth Management Act
encourages urban areas to plan for absorbing future growth at maximum buildout
densities to minimize the need for expansion of the urban growth boundaries into
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rural areas. The Chambers Creek Properties supply will support the ability of the
Pierce County purveyors to meet projected demands.
Financial
Preliminary total capital costs of the project are estimated to be $39,344,371 for the
preferred alternative and annual operations and maintenance costs of the project are
estimated to be $703,859. The cost of water per ccf for the preferred alternative, as
contained in the Analysis, is estimated at $0.71. Additional cost information is
shown in Table 9-3.
As recommended in the Analysis, the Pierce County Council established a Pierce
County Water Utility in April 1999 and authorized an interfund loan to the water
utility in February 2000.
Planning and Permitting Status
Following the establishment of a Pierce County Water Utility, the Utility entered into
a contract with a consulting firm to assist in the development of its wholesale water
utility. Work under this contract thus far has focused on providing additional
information to the Department of Ecology in support of the previously submitted
water rights change applications In December 2000, Pierce County officially
requested that Ecology approve the conversion of 3,650 gpm (5.25 mgd)
instantaneous and 1,821 gpm (2.62 mgd) annual to municipal supply to enable
groundwater withdrawals equal to the perfected beneficial use. Additionally, the
County requested Ecology to hold processing of the change applications of several
water rights until additional information is provided.

Central Pierce County Source Development and Intertie Program
Central Pierce County’s water is supplied by several medium and large water systems. In an
effort to address the growing demands in the area, seven of these utilities formed the Water
Cooperative of Pierce County (Co-op). The Co-op is pursuing additional groundwater
supplies and a subregional intertie system to help meet regional supply needs.
Subregional Intertie System. To help address the increased demands resulting from rapid
urbanization of the area, the feasibility, location, and sizing of multiple pump or gravity-fed
interties has been studied by the Co-op’s water systems. This effort is reflected in the Pierce
County Coordinated Water System Plan.
Subregional Groundwater Supply. Concurrent with the intertie work, a study of the
potential for a subregional groundwater source was completed. This preliminary study
determined that the potential exists for a jointly developed deep aquifer well field that could
produce in excess of 5 mgd. Several potential well field sites were identified.
Technical
The potential subregional intertie system would maximize the beneficial use of
existing sources of supplies and provide public water supply for demand forecasted
to expand from a 2000 average day demand (ADD) of 25.35 to a 2020 ADD of
38.59 mgd and a peak demand increase from 57.40 to 84.17 mgd in 2020. Existing
installed total instantaneous production capacity in the subregion is over 100 mgd.
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However, this water supply capacity cannot currently be utilized in areas impacted by
rapid growth under existing GMA plans.
Environmental
Subregional Groundwater Supply. Development of such a subregional well field
could provide both water supply and direct or indirect stream augmentation if such is
determined to be needed within the Chambers/Clover Creek watershed. Because the
prior development of an effective intertie system would be required to utilize such a
subregional system, additional well field study and testing has not been completed.
Legal
In a joint effort to implement the subregional intertie system that utilizes the existing
production capabilities, two utilities obtained changes in place of use for their water
rights. Several other utilities also have long-pending Department of Ecology
applications for change of place of use for their water rights. Therefore, progress on
the development of the intertie system has been delayed by this inability to obtain the
requested changes in place of use. However, several utilities have proceeded with
planning, funding and installation of emergency interties that are part of the larger
intertie system.
New water rights would be required for development of a new subregional well field.
Financial
No detailed cost estimates for this project are available. The total capital cost of the
project is estimated to be roughly $4 million.
Political/Social
Full implementation of the intertie system would allow existing supplies to be
managed to address GMA-generated demands while concurrently providing the
flexibility to address habitat and ESA considerations anticipated as part of the
ongoing Chamber/Clover Creek basin planning process.
Planning and Permitting Status
New water rights for a subregional groundwater supply have not been applied for,
and may require mitigation. The next step in defining a final well field location
would be drilling of test wells.

Gig Harbor Peninsula Central Supply
The Gig Harbor Peninsula covers approximately 50 square miles in Pierce County and
presents unique water supply issues. The Tacoma Narrows separates this area from the main
urban growth area and it appears that the peninsula’s population will need to rely on local
groundwater resources for meeting water supply requirements for the foreseeable future.
This project would consist of interties connecting several adjacent utilities on the peninsula,
optimizing use of existing water supplies.
The City of Gig Harbor and its urban growth area (UGA) are the only portions of the Gig
Harbor Peninsula designated in the Pierce County Comprehensive Plan. This means that
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future development outside of the designated Gig Harbor UGA will be on 2.5-acre or larger
lots. However, there is already substantial development with an urban density on the
peninsula, including a large number of platted subdivisions that have been approved under
previous land use regulations and many have vacant lots that continue to be built upon.
The City of Gig Harbor is the only municipal water system on the Gig Harbor Peninsula.
Several private investor-owned water systems, including Washington Water Service
(formerly Harbor Water Co.), Rainier View, and Stroh Water Companies provide service to
large areas of the peninsula. Washington Water is the largest, serving over 4,000 customers
on the peninsula. The companies’ operations are being consolidated into four regions on the
peninsula with the long-range plans to intertie individual systems within the respective noncontiguous regions. The four regions are: Northeast Peninsula, Rosedale, Minterbrook, and
Point Evans. In most cases, the water rights for these systems are described as the “area
served by,” hopefully allowing for system interties within the respective regions. The Pierce
County Coordinated Water System Plan and Washington Water’s Water System Plan
recognize these subregional areas.
Technical
The Northeast Peninsula Region includes three major systems: Peacock Hill, Seacliff,
and Alpinewood. This region stretches from the Gig Harbor city limits north into
Kitsap County. There are approximately 25 existing wells in this region, and with
the exception of some manganese, there is good water quality throughout.
The Rosedale Region is located west and north of the City of Gig Harbor. This
currently consists of eight independent water systems: Quistorff, S&I, Sehmel, Four
Corners, Shorecrest, Rosedale East, Cedar Crest, and Rosemount. These systems
contain 20 wells with good water quality. The Point Evans Region is located south
of Gig Harbor adjacent to the Tacoma Narrows Bridge and Tacoma Narrows Airport.
This region currently consists of a singular water system with six existing wells. The
Northeast Peninsula Region and the Rosedale Region could be combined into a
single region in the future. With interties with the City of Gig Harbor, water could be
wheeled from either of these regions to the Point Evans Region. Washington Water’s
current Water System Plan shows how water can be moved through one regional
system from South Kitsap County to the Narrows Bridge.
The Minterbrook Region is located on the north end of the Longbranch Peninsula.
This single system consists of 13 wells. This region has the potential for intertying
with systems also owned by Washington Water in South Kitsap County and could
use these interties for wheeling water into the single regional supply system.
With cooperation of Stroh, Canterwood, City of Gig Harbor, and Rainer View, a
single regional system could be created servicing the South Kitsap, North
Longbranch, and Gig Harbor Peninsulas.
Environmental
Environmental issues are similar to those encountered in other areas: fish, instream
flows, and saltwater intrusion.
Legal
Change of place of use for water rights would likely be required for all parties.
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Financial
The total capital cost of the project is estimated to be $4 million. This cost limits the
interties to Washington Water’s three regional areas plus the City of Gig Harbor.
Annual operations and maintenance costs of this project have not been estimated.
Political/Social
The political issues of this project are the required public/private and private/private
partnerships.
Planning and Permitting Status
No permits currently applied for.

Lake Tapps Project
On June 20, 2000, Puget Sound Energy (PSE) submitted an application to the Department of
Ecology for a new 100-cfs water right for public water supply and municipal water purposes
(the Project). This proposal is being developed and pursued in connection with the efforts of
the Lake Tapps Task Force to arrive at a collaborative settlement of issues surrounding the
1997 FERC operating license for PSE’s White River Hydroelectric Project (the Power
Project).
The terms and conditions of the FERC license render the Power Project uneconomical. The
license was appealed by PSE and state and federal agencies. The Task Force was formed in
1998 and a two-year stay of the FERC proceeding was secured to allow the Task Force to
develop a collaborative solution that addressed stakeholder interests. The Task Force
assessed 34 options, identifying 13 as providing the best prospect for resolving all related
issues. The highest priority of the Task Force is pursuing the use of the reservoir as a source
for public water supply. If the Power Project were to be retired, the reservoir would no
longer be maintained and Lake Tapps would recede to its “natural” state. This would result
in loss of the recreational and other beneficial uses of the Lake.
Technical
In addition to the infrastructure in place and required for the continuation of the
Power Project, the following additional infrastructure is necessary to provide for
municipal water use:
n

Pipeline to connect the Project to the existing Power Project.

n

Treatment plant to treat Lake Tapps water to drinking water standards.

n

Regional interconnection points (pipelines and pump stations). Options include
connection to the Tacoma system at McMillin Reservoir, connection to the
Tacoma and Seattle systems through the North Branch of the Second Supply
Project, connection to the Seattle system at Lake Youngs, and connection to the
Seattle system at the Eastside Reservoir. These alternatives are shown on
Figure 9-7.
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Figure 9-7
Lake Tapps Project
Central Puget Sound Regional Water Supply Outlook
FILE: G:\Proposals and Reports\PSRWSF Outlook 00\Figures\9.7_LakeTapps.qxd. 032501.
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Environmental
In addition to providing water for municipal purposes, the Project would result in
increased instream flows in the White and Puyallup Rivers as well as provide for
critical fish transport around Mud Mountain Dam. The FERC license requires
instream flows significantly higher than under the current agreement between PSE
and the Muckleshoot Tribe. In addition, NMFS is considering even greater instream
flow requirements. The White River Management and Enhancement Plan generally
provides that water for municipal purposes will be taken from lake storage during
critical time periods if diversion would result in failure to meet the minimum flows
requirements. The continued operation of the diversion structure to Lake Tapps
allows for the continued operation of the “catch-and-haul” of salmon around Mud
Mountain Dam.
Additional fishery enhancements and provisions for setting aside land for wildlife
habitat are also included in the conditions of the PSE FERC license to operate the
hydroelectric power plant. Reservoir capacity can also be used to address low-flow
periods (especially in the critical late summer and fall months) throughout the Puget
Sound region. With the interconnection of the Seattle and Tacoma systems (and
eventually the Everett system), it will be possible to use Project water to replace
existing municipal supplies where current diversion or withdrawal may have an
adverse impact on endangered fish.
Legal
The water right application submitted to Ecology provides for:
n

100 cfs to be used for public water supply and municipal purposes within Pierce,
King, and Snohomish Counties. The place of use would initially be the Tacoma
and Seattle service areas (part of the SPU area is in Snohomish County). If the
Everett system is connected to the Seattle system, the place of use will include
the area served by Everett as well.

n
n

10 cfs (10 percent of the total requested) would be “set aside” until 2006 (or
when a basin plan is approved) to address existing municipal water needs in the
basin.

n

A water management plan will be developed which will provide for increased
flows in the White and Puyallup rivers and provide for lake water to be used
during periods of low flow.

Financial
The preliminary estimate of total capital cost of the Project ranges from $137 to $238
million. The preliminary estimate of annual operations and maintenance costs of the
Project ranges from $4.1 to $5.1 million.4 Additional cost information is shown in
Table 9-3.

4

HDR. November 9, 2000. Lake Tapps Reservoir Water Supply Reconnaissance Report.
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Political/Social
PSE has not, at this time, identified a municipal water utility partner for this proposal.
Discussions and briefings have been held with the Cascade Water Alliance, Tacoma
Water and other water utilities in the region. PSE and Cascade Water Alliance are
developing a Memorandum of Understanding that would establish a strategic alliance
between the two agencies for the continued development of the Project.
Planning and Permitting Status
PSE filed a water right application in June 2000. The preliminary permit was issued
in March 2001. To provide for the timely review of the water right, PSE also
petitioned the Department of Ecology for a proposed rule change to open the basin to
a narrow group of applicants (those proposing a project as a regional public water
supply which would also enhance instream resources). Ecology has denied PSE’s
request for a proposed rule change, instead preferring to proceed under the
“overriding public interest” exception. PSE has appealed Ecology’s decision.
A cost reimbursement agreement has been developed between Ecology and PSE
whereby PSE will reimburse Ecology’s decision-making costs for the Project and any
senior water rights applications which must be acted on before the Project’s.

Generic Regional Water Supply Options
A number of additional generic and conceptual regional water supply options were also
considered as part of the Outlook. While these water supply options are generic in nature and
not promoted currently by any water utility, they do represent emerging technologies or
approaches for water supply and may have significant future relevance to the Puget Sound
region. Four generic water supply options are discussed below.

Conjunctive Use Opportunities
The amount of water that can be reliably produced when two or more sources of supply are
linked together and operated as a single system is often more than if the sources were
operated separately. This phenomenon is referred to as “conjunctive use.”
Consider two neighboring water utilities, Utility A with a surface water source and Utility B
with a groundwater source. Utility A’s yield is constrained by peak season instream flow
requirements and is highly variable from year to year due to wide differences in annual
rainfall and snowpack. Utility B has plenty of capacity to meet peak day demand but is
limited by sustainable annual yield less than its annual water right. Both utilities are facing
growing demand that has almost reached their supply capacity. One solution to their
problems would be to link their systems and operate them conjunctively. Utility A has
always had much more water available in the winter than it has needed. With the systems
linked, it could now provide water to Utility B each winter, allowing Utility B to meet its
demand while reducing the annual production from its own wells. In addition, Utility A
could further supplement Utility B’s supply during wet years when there was plenty of water
in the river to meet instream flow requirements, resting the aquifer and allowing it to
recharge. Then when a dry year occurs, drastically reducing the water available from Utility
A’s surface water source, Utility B could return the favor by temporarily drawing more
heavily on its wells and supplementing Utility A’s peak season supply.
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While the term conjunctive use usually applies to the benefits of linking surface and
groundwater systems together,5 operating two surface water systems conjunctively can also
produce benefits. For example, Seattle Public Utilities balances the use of the Cedar and
South Fork Tolt water sources depending on the hydrologic conditions at each of the sources.
Although the two watersheds are not far apart geographically, they often experience different
hydrologic conditions. When water conditions are better in one watershed than the other,
more water will be diverted from that source in that year. The resulting system-wide yield is
higher than if each source were operated independently of the conditions at the other source.
SPU estimates that managing its system conjunctively boosts firm yield by approximately
5 percent.
The Central Puget Sound region offers many opportunities to reap conjunctive use benefits of
which the Tacoma Second Supply Project is just one example. The intertie with Seattle’s
system would not only link the Cedar and Green surface water sources but also the Cedar
with Tacoma’s groundwater source. This would make possible a form of long-term
conjunctive use sometimes referred to as “cyclic storage.” In most years, the Seattle system
would not need its share of water from the Green River and would let Tacoma use it to rest its
aquifers and recharge its groundwater storage. In the occasional dry year when less water
was available from surface sources, Seattle would take its share from the Green plus part of
Tacoma’s share. Tacoma would then draw more heavily from its groundwater source—
something made possible by having used less groundwater in previous years.
So in general, conjunctive management of multiple supply sources can achieve a higher total
firm yield than the isolated management of each individual supply system. Put another way,
the whole can be greater than the sum of the parts. It allows more water to be produced from
existing sources with little or no adverse environmental effects. Thus, in some cases,
conjunctive use can provide a reliable alternative to new source development.
Tacoma has successfully used the combination of its Green River surface supply and Tacoma
well field conjunctively for many years. Another example of conjunctive use is Seattle’s
addition of the Highline Well Field, which enabled it to increase yield by about 5 mgd
through a winter recharge of surface water and a summer pumping of groundwater. This is a
type of Aquifer Storage and Recovery (ASR) which can be used conjunctively with surface
supplies. Tacoma and Seattle are planning a joint conjunctive use project with the proposed
Second Supply Project, which would result in a net increase of 14 mgd in firm yield to
Seattle.

Water Storage
Water storage is anticipated to play a vital role as a future water supply option. Water storage
is the ability to store water when there is excess runoff and streamflow, and deliver or release
it during the low-flow period when it is needed for people, farms, and fish. There are many
areas in Washington that have abundant, and some times excessive, water supplies during the
wet season that could benefit from additional storage to meet current and future water needs.
Compared to many of the western states, the State of Washington, and in particular the Puget
Sound region, appears to have plenty of water. However, this water is not distributed evenly
5

The following definition can be found in Coe JJ. 1990, “Conjunctive Use - Advantages, Constraints
and Examples,” Journal of Irrigation and Drainage Engineering, 116, 3, pp 427-443: “Conjunctive
use of surface and groundwaters can be defined as the management of surface- and ground-water
resources in a coordinated operation to the end that the total yield of the system over a period of years
exceeds the sum of the yields of the separate components of the system resulting from an
uncoordinated operation.”
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across the region or the seasons. Most of our precipitation comes in the late fall and winter
when demand is lowest. In the summer and early fall, when precipitation and streamflow are
at their lowest, the demand for water is at its highest. It is often during this summer/fall peak
demand period, when instream flows are low, that water shortages occur. Water storage is a
valuable tool to increase the amount of water available during these summer and fall demand
periods.
Storing water can be done in two ways. Water can be stored aboveground in a surface water
reservoir or impoundment, usually behind a dam. Water can also be stored underground in
aquifer storage and recovery sites. Unique surface topography and hydrogeologic conditions
can make preferable sites for both of the storage methods.
During the 2000 Legislative Session, the Legislature recognized the potential for additional
water storage as a solution to the water supply needs of the state. As a result, a proviso was
included in the 2000 Supplemental Operating Budget that enabled the formation of a multistakeholder Water Storage Task Force. The purpose of the Water Storage Task Force was to
examine the role of increased water storage in providing water supplies to meet the needs of
fish, population growth, and economic development; to enhance the protection of people's
lives and their property; and to protect aquatic habitat through flood control facilities. This
task force prepared a report, which was delivered to the Legislature in January 2001. The
potential future role of water storage projects including both surface water impoundments and
aquifer storage are described below.
Surface Water Reservoirs
The most common method for storing water is creating a surface reservoir behind a dam or
dike. There are currently over 1,100 dams in Washington State that store more than 10 acrefeet each, with over a third of them used for water supply storage. However, most projects
are rather small for local habitat enhancement and/or livestock/agriculture, and only 80 dams
are greater than 50 feet in height. New dams can be built to create new water reservoirs, or
existing reservoirs can be enlarged by raising existing dams. There are two major categories
of surface water reservoirs:
n

On-channel dams and reservoirs are sited on major streams and are filled directly by flow
from the upstream watershed. These are typically large projects that impound many
thousands of acre-feet of water.

n

Off-channel dams are sited outside the main river valley, on an intermittent stream or
completely off stream. There is typically minimal inflow provided by the tributary
drainage. Water to fill the reservoir is usually diverted by gravity or pumping from a
much larger adjacent basin.

Technical
The majority of large dams in Washington have been built for hydropower uses, and
the Northwest is a major producer of renewable hydropower with the major dams
within the Columbia Basin. A total of 44 large dams have been built, primarily on
major rivers. These dams were built by a variety of entities to store a large quantity
of water for the purpose of generating renewable hydropower, with some flood
control provided as a secondary benefit.
While numerous irrigation reservoirs have been built in Washington by various
individuals and agencies, the primary builder and owner of the largest projects is the
U.S. Bureau of Reclamation (USBR). The USBR designed and constructed a total of
12 large dams for storage reservoirs in Washington between 1910 and 1985. The
largest of the state dams by far is Grand Coulee Dam, which stands 380 feet high and
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impounds over 9.5 million acre-feet of water. Grand Coulee Dam is a multipurpose
facility, used for hydropower, flood control, and irrigation.
The U.S. Army Corps of Engineers works with other dam owners to manage them in
the winter to reduce the effects of large floods and has built 6 large dams in the state
solely for flood control. The first large flood control dam, Mill Creek Dam, was
constructed in 1942 to reduce flooding in Walla Walla. The majority of dams in
Washington built to store water for flood control have been relatively small,
stormwater detention-type dams that serve small watersheds.
Surface water impoundments to serve for municipal water supply needs have been
built for communities, cities, and towns since the early 1900s to meet their water
supply and distribution system requirements. Most of these large dams with major
reservoirs are located along the west slopes of the Cascade Mountain Range, serving
the large cities in the Puget Sound area. These projects were designed to capture
some of the winter and spring runoff from rainfall and snowmelt, and hold it until
needed in the dry summer and early fall months.
Many cities and counties also utilize smaller off-stream reservoirs for storage and/or
flow regulation, such as the City of Seattle’s Lake Youngs Reservoir, the City of
Everett’s Lake Chaplain Reservoir, or the Skagit County PUD No. 1’s Judy
Reservoir project. Many of these reservoirs have been altered multiple times to
increase storage to meet the needs of a growing population.
Environmental
At the time when many of the dams and reservoirs were built in Washington State,
the environmental effects of these projects were a secondary consideration. Today,
many important environmental issues can affect the feasibility and siting of new
storage projects. Some projects may not be “environmentally feasible.” For other
projects, the presence of significant environmental issues means that additional
planning and mitigation will likely be needed. These projects may also provide
opportunities to enhance or restore fish and wildlife habitats. In general, the effective
storage and management of the water resources can provide a benefit for both people
and the environment. There has been a significant increase in additional wetlands
and bird and wildlife habitat through the numerous water storage projects, especially
in the eastern portion of Washington with irrigation systems.
Legal
Washington statutes contain several general policy statements related to water
storage. Long range development goals of the state include furnishing an adequate
supply of water for domestic, industrial, agricultural purposes, municipal, fishery,
recreational, and other beneficial uses (RCW 43.83B.010; RCW 43.99E.010). It is in
the public interest to encourage the impoundment of excess water in basins where
there is water available on a seasonal basis that is in excess of the needs of in-stream
or existing water rights holder needs. Both storage and other alternatives should be
encouraged. The goal is to strengthen the economy and improve the state’s
environment (RCW 90.03.255). Storage that serves multiple purposes is preferred
over single-purpose storage (RCW 90.54.020)
In 1998, the state Legislature passed the Watershed Management Act to provide a
framework for local citizens, interest groups, and governmental organizations to
collaboratively identify and solve water-related issues in each of the state’s 62 Water
X011078_3127

7/19/01

Water Supply Outlook

9-49

Section 9
Resource Inventory Areas (WRIAs). One step in this planning process involves an
assessment of the watershed, including a description of water supplies, uses and
needs. The resulting watershed plan must include strategies for meeting future needs,
both instream and out of stream. Water storage is expected to be a major feature of
many of these watershed plans. Washington cities and towns have had land use plans
for years. Under the Growth Management Act, many local land governments are
required to plan for the financing and delivery of services needed to meet planned
growth, including water supplies. Where growth is projected to occur in areas with
limited existing water supplies, water storage can be an important tool for meeting
the utility’s planning requirements. Though GMA plans are not required in all parts
of the state, local land use plans of one form or another are prepared in all
jurisdictions. Local land use planning, whether done under GMA or outside GMA,
could provide an opportunity to evaluate the need and potential for water storage.
State law provides several planning processes that directly relate to water storage for
municipal purposes. Public water systems are required to prepare water system plans
for review and approval by the Department of Health. Agencies are to assist
applicants in seeking a safe and reliable water source. Assistance can include
creation of interties, storage, and conservation (RCW 43.21A.064(5)). Water system
plans are required to include detailed evaluations of future water demand and to
demonstrate adequate availability of water supplies to meet that demand. Water
storage is routinely evaluated during development of these plans.
Some federal agencies have policies related to management of water, land, and other
natural resources that would be applicable to water storage projects. Some of these
policies will affect any proposed storage project, while other policies will only affect
storage projects proposed on federal lands. The National Marine Fisheries Service
(NMFS) has no formal, written policy concerning water storage but generally
supports activities if benefits for fish outweigh the disadvantages.
Financial
The cost of building additional surface impoundment storage is variable and site
specific. Previous funding for water storage has come from several places and varies
depending on the purpose of storage. In general, federal dollars have paid for the
majority of flood control, irrigation, and hydropower storage projects in Washington
State. State funding, local government or special purpose district, and water users
have funded the storage for water supply and other impoundments. Storage for fish
and wildlife has usually been funded as an add-on to storage projects funded for other
purposes. It is difficult to provide precise cost information for “typical” storage
projects, because the costs can vary significantly depending on the location, siting,
engineering requirements, environmental impacts and mitigation, difficulty of
construction, and purpose(s) of the project.
The costs can vary from around $200 per acre-foot of storage for raising existing
dams to over $10,000 per acre-foot for new re-regulation projects with small storage
capacity. New funding mechanisms will have to be developed for water supply
projects that provide multiple or regional benefits. For example a new off-channel
surface impoundment that will provide municipal water supply and ESA/fish benefits
through river enhancement during the low river levels will include multiple
participants. The cost of such an impoundment with multiple benefits could be
spread to water purveyors, federal funds for salmon recovery, state and local funds
for salmon recovery, and additional managers/benefactors of the resources.
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Political/Social
As discussed in previous sections, it is anticipated that water storage will play a
major role in the future management of water resources. There are multiple benefits
in the Puget Sound region that could be achieved by developing adequate water
storage systems in the headwaters of our basins so that river levels can be adequately
maintained for summer and fall fish runs and adequate water resources can be made
available for human needs.
Future water storage projects will be multipurpose projects that will typically be
constructed off-channel to minimize impacts to existing river environments or will
employ the ability to store water underground in a suitable aquifer. Water from the
main stem of the river will be conveyed via pipes and pumps to the storage facility.
The water in the reservoir will be managed to withdraw water at peak river flow
periods and store the water for use during the late summer and fall to enhance
river/streamflow and provide water for municipal needs. The water for municipal
purposes is delivered through a filter plant, pumps and pipes to the regional water
supply system where it is delivered to meet human and environmental needs. The
water storage project will be developed through a multi-stakeholder process over
many years and will be financed through multiple sources including the federal, state
and local funds and regional water utilities. Future water supply projects will be
more successful because they incorporate multiple benefits into their design and can
serve as a valuable tool and a regional resource to solve a variety of water resource
related challenges. Additional mechanisms of future water supply projects will have
to be developed and encouraged.
Planning and Permitting
Regulatory review and approval of water storage facilities usually involves multiple
state and federal permits. A summary of some of the major permits and approvals
that may be required for a storage project is provided below. Water storage projects
that require local, state, or federal approval require environmental review under the
State Environmental Policy Act and/or the federal National Environmental Policy
Act. This review involves the identification and evaluation of probable impacts for all
elements of the environment. Most water storage projects will likely require the
preparation of an environmental impact statement (EIS).
Numerous permits may be required for any water storage projects that involve
working in or near state waters. These permits are typically applied for through the
Joint Aquatic Resource Permits Application (JARPA).
A number of water right and storage permits are also currently required for
development of surface storage:
n

Water right permit required to divert or withdraw water to an off-stream reservoir

n

Reservoir permit required to impound and store water

n

Secondary permit(s) for use of reservoir water outside the reservoir

Regulatory review and approval of water storage facilities usually involves multiple
state and federal permits. A summary of some of the major permits and approvals
that may be required for a storage project is provided below.
n
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Environmental Review. Water storage projects that require local, state or
federal approval require environmental review under SEPA and/or NEPA.

7/19/01

Water Supply Outlook

9-51

Section 9
Environmental review is not a permit per se, but is intended to ensure that
environmental values are considered during decision making by government
agencies. This review involves the identification and evaluation of probable
impacts for all elements of the environment. Many water storage projects will
likely require the preparation of an EIS. When a project requires both a state and
a federal EIS, the lead agencies can decide to prepare a single document to meet
both state and federal requirements.
n

JARPA Permits. Numerous permits may be required for any water storage
projects that involve working in or near state waters. These permits are typically
applied for through the Joint Aquatic Resource Permits Application.

n

Fish and Wildlife Mitigation Policy. The Washington Department of Fish and
Wildlife (DFW) has a formal policy related to mitigation which is applicable to
proposed water storage projects. The policy is applied by DFW when issuing or
commenting on environmental permits. The stated purpose of the goal is to
achieve no loss of habitat function and value. The hierarchy or continuum of
preferred actions is (1) avoiding impact, (2) minimizing impact, (3) repairing
impacts, (4) reducing impact by long term maintenance, (5) compensating
impacts by replacement of resources, and (6) taking corrective measures over the
long-term. It lists the guiding principles for making decisions on appropriate
mitigation activities, required elements of mitigation plans and appropriate legal
documentation.

n

State Water Rights/Reservoir Permits.
n

n

Surface water storage:
n

Water right permit required to divert or withdraw water to an off-stream
reservoir

n

Reservoir permit required to impound and store water

n

Secondary permit(s) for use of reservoir water outside the reservoir

Groundwater storage:
n

Water right permit required to divert or withdraw water.

n

RCW 90.44.460 now allows application for aquifer reservoir permits
similar to applying for a surface reservoir permit.

n

Potential need for secondary permit(s) for use of reservoir water outside
the reservoir.

The large number of pending water right applications can delay answers on the
availability of the water for new storage projects
A Dam Safety Construction Permit will be required from the Department of Ecology,
Dam Safety Office before constructing or modifying any dam or controlling works
that can store 10 or more acre-feet of water. Ecology also inspects the construction
of all dams to reasonably secure safety of life and property. There are some
additional state permits including the Department of Natural Resources Forest
Practices Permit and the Department of Ecology Water Quality Modification.
Aquifer Storage and Recovery
Aquifer storage and recovery (ASR) is simply the ability to take usable excess water and
store it underground for later use. It is a water resource management technique in which
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water is introduced into permeable geological formations using wells or infiltration basins,
stored for a period of weeks or months, and then recovered for potable or other uses. Potential
sources of water for underground storage include excess surface water in winter and
stormwater runoff. Treated, potable water is placed in the aquifer by direct injection via
wells, surface spreading by irrigation, or ponding. Recovery of the stored water is typically
done by use of extraction wells. Sophisticated networks of combined injection and recovery
wells can be located based to hydrogeologic modeling to efficiently utilize underground
storage systems with good recovery ratios (similar to the actual leakage out of many surface
dams). However, aquifer storage and recovery does require locating an aquifer in a geologic
formation where most of the water will stay in place long enough for it to be recovered.
Under the right conditions, aquifer recharge can also be implemented to help recover base
flows for a nearby stream, spring, or wetland. Aquifer storage can also be used to restore
declining water levels due to overdraft of an aquifer and improve water quality of native
groundwater.
ASR is being used throughout the world with facilities operating in many different
environments, including Florida, California, New Jersey, Nevada, Utah, Texas, Arizona, and
New Mexico. There are two fully operational ASR systems in the Pacific Northwest: the
Highline Well Field for Seattle Public Utilities and the Salem Heights well field for the City
of Salem, Oregon. A number of promising feasibility and pilot projects are also underway in
the Pacific Northwest. Tables 9-4 and 9-5 summarize the location and current status of ASR
investigations in the region. Figure 9-8 shows where ASR investigations are underway or
were opportunities may exist.

Table 9-4: Summary of Puget Sound Area
Aquifer Storage and Recovery (ASR) Investigations
Location

Level of Investigation
Completed

Highline Well Field

Operational

Lakehaven (OASIS)

Feasibility/Pilot

Tacoma

Feasibility/Pilot

Sammamish Plateau

Feasibility/Pilot

Vashon Island

Feasibility/Pilot

Covington

Feasibility/Pilot

Kent

Feasibility/Pilot

Northshore

Feasibility/Pilot

NOTES:
Feasibility/Pilot: Preliminary characterization, modeling and/or short-term
injection/withdrawal testing.
Full-Scale Pilot: Detailed aquifer and water quality characterization and/or multiple
cycle testing.
Operational: Full scale system.
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Table 9-5: Summary of Other Pacific Northwest
Aquifer Storage and Recovery (ASR) Investigations
Location

Level of Investigation
Completed

Washington
Walla Walla

Full-Scale Pilot

Kennewick

Feasibility/Pilot

Yakima

Full-Scale Pilot

Oregon
Salem

Operational

Clackamas

Feasibility/Pilot

Portland

Feasibility/Pilot

Tualatin Valley

Feasibility/Pilot

Sherwood

Feasibility/Pilot

Tigard

Feasibility/Pilot

Oregon City

Feasibility/Pilot

Mount Scott

Feasibility/Pilot

Hermiston

Full-Scale Pilot

Beaverton

Full-Scale Pilot

Pendleton

Feasibility/Pilot

NOTES:
Feasibility/Pilot: Preliminary characterization, modeling and/or short-term
injection/withdrawal testing.
Full-Scale Pilot: Detailed aquifer and water quality characterization and/or
multiple cycle testing.
Operational: Full scale system.

Technical
In general, technical water supply issues for ASR include:
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n

Suitable Receiving Aquifer: The receiving aquifer needs to have one of the
following attributes: 1) Physical or hydrochemical boundaries that restrict
movement of the injected water and minimize water quality changes during
storage; or 2) Suitable discharge boundaries that provide mitigation to surface
waters during ASR operations, if one purpose of ASR is to provide streamflow
mitigation.

n

Acceptable Water Quality: ASR typically involves the mixing of waters from
different sources. This can have positive or negative effects depending on sitespecific conditions. ASR can be used to “condition” water quality in aquifers
with marginal water quality. For systems that utilize both surface water and
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groundwater, ASR can be used to minimize water quality changes in distribution
systems when switching sources. The source of water for an ASR system can be
surface water or groundwater. Injection of raw or treated water is possible,
though treated water is the norm for most systems. So-called “raw water
injection” is used or being considered in some systems, for example the Florida
Everglades mitigation project. Mixing can also have negative effects. Mixing of
waters of differing water quality is an important consideration for both the
injection/storage phase and the recovery/use phase. Geochemical reactions and
the formation of disinfection by-products (DBPs) in the receiving aquifer have
occurred in some ASR systems resulting in reduced water quality. Similarly,
taste and odor or corrosion problems with the recovered water has also occurred,
resulting in the need for chemical applications at the wellhead to minimize
impacts to customers.
n

Adequate Infrastructure: Adequate transmission capacity between the source
water and the receiving aquifer is essential. Since the location of a receiving
aquifer is fixed, issues related to bringing adequate infrastructure to promising
receiving aquifers can be significant. The cost feasibility of ASR is generally
limited to areas with access to regional water supply infrastructure. ASR systems
may require specialized well construction, wellhead design, pump specifications,
and system pressure modifications. Treatment of the source water and recovered
water (often by chlorination) is needed, and real-time monitoring of ASR
injection, aquifer build-up, and recovery volumes is required to ensure system
operation meets permit requirements.

n

Sufficient Supply Yield and Type: ASR is, by nature, a non-continuous use.
ASR systems are typically evaluated in terms of the total storage capacity, peak
pumping capacity, and efficiency of recovery, rather than average annual yield.
Seasonal or peaking supply is the typical use of ASR, whereby storage occurs
during low demand periods (e.g., winter/spring) and water is recovered during
high demand periods (e.g., summer/fall). An ASR well field could serve as
emergency storage.
Most systems, however, are designed for regular
injection/recovery cycling, and longer term storage and recovery may result in
additional efficiency losses or water quality concerns. The reliability of an ASR
system can be quite high, depending on the nature of the receiving aquifer.

Environmental
The environmental impacts or benefits from ASR will depend on the site specific
conditions of the ASR system. Environmental impacts from an operating ASR
system are expected to be relatively minor, since adverse impacts would preclude its
use and would be identified during feasibility/pilot testing. Potential environmental
impacts that are generally investigated include increases or declines in aquifer levels
during the ASR cycle; water quality change; surface discharges; and slope instability.
Significant environmental benefits of ASR may include:
n

X011078_3127

Seasonal shifts in sources of water supply from direct surface or groundwater
withdrawal to ASR during critical low flow periods can result in improved
streamflow conditions. The City of Salem, for example, can reduce its use of the
Santiam River by up to 10 mgd for three months by using its ASR system.
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n

Water quality improvement can be achieved through injection of potable water
into non-potable or marginal aquifers. The City of Portland is examining the use
of high quality Bull Run water to improve iron and manganese conditions in its
Columbia South Shore aquifer.

n

Direct enhancement of river flows using aquifer storage is consistent with
regional concerns and mandates for the recovery of salmon species under the
Endangered Species Act. The restoration of the Everglades in Florida is the most
ambitious example of the use of ASR for environmental restoration, and has
direct corollaries to conditions in the Pacific Northwest.

n

Indirect enhancement of river flows can occur through leakage from ASR
systems to adjacent surface waters. Similar to the current concept of hydraulic
continuity for groundwater withdrawals, groundwater injection works “in
reverse” and can improve baseflows to streams. ASR could replace deeper
winter recharge that has been lost to impervious surfaces or from localized
groundwater withdrawals.

Legal
Regulatory requirements for ASR systems are under development in Washington and
in place in Oregon. Washington legislature recently passed a bill (E2SHB 2867) that
will allow the Department of Ecology to permit a groundwater aquifer as a reservoir
under the surface water codes. Rules regarding the development of ASR are being
developed by Department of Ecology and are expected to include a valid water right
for source water, a storage permit for the ASR reservoir, and a secondary use permit
for the recovery and use of stored water. ASR will be expected to comply with
related regulatory programs including the Underground Injection Control Program
(Chapter 173-218 WAC), Groundwater Quality Standards (Chapter 173-200 WAC),
Wellhead Protection Requirements (Chapter 246-290 WAC), and well construction
standards (Chapter 173-160 WAC). At the federal level, ASR wells are subject to
EPA Class V injection well requirements, but no specific Federal permits are
required.
There are possibilities for using ASR for mitigation of impacts from development of
new water rights; however, no legal or regulatory precedent exists regarding the use
of ASR for mitigation. Many basin closures or flow-limiting conditions are seasonal,
primarily related to low water availability in the summer. An ASR system that
encumbers available winter water and uses it during the summer may constitute
adequate mitigation, depending on site specific circumstances. The use of ASR in
this fashion is being specifically considered by Ecology’s rulemaking technical
committee.
Financial
The cost of ASR is variable and site specific. A systematic assessment of costs for
ASR systems has not been published, and these estimates are based on limited
research of ASR systems nationwide. Feasibility and pilot testing programs
generally range between $100,000 and $500,000 for systems with existing
infrastructure. Published annualized unit costs for developed water using ASR range
from $30 to $350 per acre-foot ($92 to $920 per million gallons) for systems that do
not require new treatment facilities. Costs are significantly higher for systems that
require new treatment facilities or other major infrastructure upgrades.
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Political/Social
Large-scale implementation of ASR could introduce additional political complexities
amongst purveyors and local governments, creating both opportunities and
challenges for cooperation. Aquifers do not coincide with jurisdictional boundaries
and both impacts and benefits from ASR would need to be addressed in a cooperative
environment. ASR could play an important role in moving water where and when it
is needed for both human and ecological needs.
Planning and Permitting Status
At the present time, an applicant in Washington wishing to conduct an ASR Pilot
Test does not have to apply for a specific permit. The applicant must however follow
Washington laws and statutes relating to water rights, well construction, water quality
and water system operation. As shown on Tables 9-4 and 9-5 of the Outlook, several
local and regional Northwest water utilities have investigated the feasibility of ASR,
and the OASIS project is moving forward as a potential regional supply.
The Department of Ecology has formed an ASR rulemaking committee to identify
issues that need to be addressed in the rulemaking process. This committee is
scheduled to submit its findings to the Legislature early in 2001.

Intertie – Temporary Loaning
Through use of an intertie between two public water systems, water rights and yield could be
loaned from one to the other for a specified period of time. Under this concept, a specified
portion of a system’s yield would be loaned to another system. Typically, this would be a
wedge of temporarily unneeded water that, for example, might vary from 20 mgd in 2010 and
0 mgd in 2030. Normally the supplying system would want a guarantee that the water use
would be reduced over a prescribed schedule. Assuming that the place of use for the water
right did not cover where the water would be temporarily used, it would be necessary to
obtain a temporary change in place of use. It is also possible that this may be limited to only
water actually used previously under the criterion of beneficial use prior to an approved
change in place of use.
A concern with this concept is that a utility could rely on a diminishing source of supply and
not implement additional source development programs in a timely manner. The concept
may also not meet current Department of Health criteria for reliable sources since the source
of supply would be truncated at a future date.

Desalination
A local resource of unlimited quantity is, of course, Puget Sound itself—the ultimate pool of
water at the end of our rivers and streams. Available stream and groundwater resources are
limited, the regional population is increasing, and as a region we are looking for ways to
improve fish habitat and increase fish runs. Given these conditions, there may become a time
when using desalinated water from Puget Sound may be a cost-effective water supply option.
This option is now becoming widely used in other, more arid parts of the world with over
7,500 desalination plants constructed worldwide. The cost of desalination is dropping as new
energy recovery technologies become available and may be comparable to other options
currently being considered, such as wastewater reuse.
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Technical
While there are several methods for the desalination of seawater or brackish water,
the energy level required for flash evaporation or electrodialysis is fairly extensive
and they are not viewed currently as viable alternatives. However, the reverse
osmosis (RO) process has undergone extensive research and the energy required to
operate RO systems is declining to the point that RO systems may make sense for our
region, in particular for smaller isolated water systems. (The cost of operation—in
particular, the cost of energy required to operate an RO system—will require sitespecific evaluation.) In fact, there are three RO desalination units installed in
Washington State. RO plants are installed on Guemes Island, Skagit County, which
serves 32 customers; on Eliza Island, Whatcom County, serving 60 to 76 customers;
and on San Juan Island, San Juan County serving 37 to 67 customers. A recent
example of a large scale RO plant is one installed in Tampa Bay, Florida, which will
produce 25 million gallons of water per day.
Reverse osmosis is a physical process based on simple osmosis. Osmosis is the
passage of a liquid from a weak solution to a more concentrated solution across a
semipermeable membrane until both solutions reach equilibrium at the same
concentration. In reverse osmosis, the process is reversed by using high pressure.
Pretreated (clean) seawater is delivered at high pressure against a semipermeable
membrane. This membrane prevents the passage of most ions and large molecules
while allowing water of very low mineral content to pass through. The process
produces two products: a more concentrated waste stream and a clear permanent
potable water stream.
Desalination plants may use seawater (directly from the ocean through offshore
intakes and pipelines, or from wells located on the beach or seafloor), brackish
groundwater, or reclaimed water as feed water. Since brackish water has a lower salt
concentration, the cost of desalting brackish water is generally less than the cost of
desalting seawater. RO plants produce product water that ranges from 10 to 500
parts per million (ppm) of total dissolved solids (tds). In desalination plants that
produce water for domestic use, post-treatment processes are often employed to
ensure that product water meets the health standards for drinking water as well as
recommended aesthetic and anti-corrosive standards. The desalinated product water
is usually more pure than drinking water standards, so when product water is
intended for municipal use, it may be mixed with water that contains higher levels of
total dissolved solids. The product water recovery relative to input water flow is 15
to 50 percent for most seawater desalination plants, which means that for every 100
gallons of seawater, 15 to 50 gallons of pure water would be produced along with
brine water containing dissolved solids.
Pretreatment processes are needed to remove substances that would interfere with the
desalting process. Algae and bacteria can grow in both RO plants, and suspended
solids and other particles in the feed water must be removed to reduce fouling of the
membranes. Suspended solids are removed with coagulation and filtration. The
filters for pretreatment of feed water at RO plants must be cleaned every few days
(backwashed) to clear accumulated sand and solids. The RO membranes must be
cleaned approximately four times a year and must be replaced every three to five
years.
A desalination plant would be required, typically located near the shoreline, along
with transmission facilities to convey treated water to local or regional transmission
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and distribution systems. Specific issues may result from the siting of the plant,
which usually falls under the Shorelines Management Act.
Environmental
Desalination plants produce liquid wastes that may be discharged directly into the
ocean, combined with other discharges (e.g., power plant cooling water or sewage
treatment plant effluent) before ocean discharge, discharged into a sewer for
treatment in a sewage treatment plant, or dried out and disposed of in a landfill.
Desalination plants also produce a small amount of solid waste (e.g., spent
pretreatment filters and solid particles that are filtered out in the pretreatment
process). The energy used in the desalination process is primarily electricity and
heat. Energy requirements for desalination plants depend on the salinity and
temperature of the feed water, the quality of the water produced, and the desalting
technology used.
Legal
Currently under Ecology’s Water Resource Program Policy (POL-1015), the state
asserts jurisdiction for the appropriation of seawater from a marine water body
because they are waters of the state. The withdrawal and use of seawater is relatively
new and limited in the State of Washington. The volume of seawater used in
relationship to the potential supply is minute. Because of this, no allocation plan has
been developed for the use of seawater and Ecology does not require a permit for this
type of diversion or withdrawal at this time.
Financial
Price estimates of water produced by desalination plants in California range from
$1,000 to $4,000 per acre-foot ($2.30 to $9.20/ccf). The costs include capital and
operating and maintenance costs. For long-term projects, capital costs would most
likely be amortized over an assumed plant life of 20 to 30 years. Capital costs for
RO plants tend to be lower than for distillation plants. Some of the proposals are for
plants that would operate for only a few years. Operating a plant on a part-time,
rather than full-time, basis may be more expensive in the long run because
maintenance and capital costs must be paid while the plant is shut down. Tampa Bay
Water’s approved 25 mgd desalination plant (a design-build-operate $95 million
facility) will be operated by a third party with Tampa Bay Water having an option to
purchase the facility at a later date at a set price, subject to interest rates at time of
closing. By doing this, Tampa Bay Water has transferred the technical, financial and
initial operating risks to the private sector. Tampa Bay’s cost of water will be $1.71
per thousand gallons based on purchase of the full capacity. This is $1.28 per CCF,
for a drinking water source free of risks of drought, turbidity events, instream flow,
and ESA issues.
Political/Social
Since a desalination project would draw water from Puget Sound, the withdrawals
would not affect local surface and groundwater sources. This concept would likely
receive broad public support, but issues such as local plant site impacts and energy
consumption would still be public concerns.
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Supply Option Cost Example
In order to provide a benchmark (or reference point) for capital, operation, and maintenance
costs for these supply options, an example supply project as been developed and is included
in Table 9-3. This example supply option includes a total capital cost estimate for a 10-mgd
capacity water treatment plant that would treat a typical surface water source in the Central
Puget Sound area. The Supply Option Cost Example is described more fully in Appendix C.
The basic assumptions for developing this estimate were:
n

The source of supply would be a surface water source.

n

An intake structure within about 500 feet of the plant would be needed.

n

The plant would be a conventional filtration facility with a firm maximum day capacity
of 10 mgd. The typical average day production rate would be 5 mgd.

n

Treated water from the plant would be pumped into a transmission line and conveyed
about 10 miles to an existing storage reservoir. The transmission line would be included
in the project costs, but not the reservoir.

n

The plant would not be “oversized” to accommodate a significant increase in capacity.

n

The treatment plant would be designed to meet the requirements of the Enhanced Surface
Water Treatment Rule and would be centered around a conventional rapid sand filtration
process with post-chlorination and provisions for adding enhanced primary disinfection
(e.g., ozone).

This is a concept-level estimate based on broad assumptions and assumes that there are no
unusual site development or treatment requirements. Hence, this estimate should be
considered representative of actual anticipated costs to no less than plus or minus 30 percent.

Future Local Supply Options for Utilities with
Predicted Shortfalls
The Forum recognizes that all utilities plan for their future supply needs, and most have
defined at least local alternatives for any needed future supply improvements. Individual
utilities whose forecast demands are anticipated to exceed their existing supply capacities by
2020 (24 utilities identified in Section 6), have plans to address those shortfalls with either
local or regional options. The specific local or regional options those utilities are planning to
implement to meet their needs are described in Appendix C. It should be noted that there
may be subregional or regional options described earlier in this section that are also
applicable to these utilities.

9-62

Water Supply Outlook

7/19/01

X011078_3127

Document1

Section 10
REUSE OPTIONS
This section describes the current status of the beneficial use of reclaimed water in King,
Pierce, and Snohomish Counties, documents issues associated with reuse, and presents an
assessment of the reclaimed water reuse potential in the three-county area.

What is “Reuse”?
Reuse is the beneficial use of reclaimed water. Reclaimed water is defined as effluent
derived in any part from sewage from a wastewater treatment system that has been
adequately and reliably treated, so that as a result of that treatment, it is suitable for a
beneficial use or controlled use that would not otherwise occur, and it is no longer considered
wastewater. Additional definitions of reuse terms may be found in Appendix D. The “reuse”
of water in Washington is authorized under a comprehensive state law—the Reclaimed Water
Act (chapter 90.46 RCW)—that defines this type of water, provides for different categories of
use, and lays out an administrative process for it to be used safely under state permits.
Reclaimed water can be used for activities such as irrigation to help meet the water supply
needs of people by allowing high-quality water from our potable water sources to be reserved
for drinking, using current water resources more efficiently, and ensuring supply for certain
uses at a time when new sources are increasingly difficult to find and develop. The use of
reclaimed water may also benefit the environment by decreasing the need for withdrawals
from streams and groundwater, recharging aquifers in continuity with streams with reclaimed
water, and potentially augmenting streamflows in the future (if current research is completed
and shows no negative impacts on fish and habitat).
The potential uses of reclaimed water are still in their infancy, both across the state and in the
Puget Sound region. Statewide, the Washington State Department of Ecology (Ecology) has
issued permits for 14 reuse projects that are either built or are under construction, and has
identified another 14 in some stage of planning. Within the Puget Sound region, the quantity
of wastewater that can practically be put to non-potable use offers the potential to offset a
significant portion of the region’s future demand, particularly for peak demand summer
months when sources of potable supply may be strained. For reclaimed water to be used on a
large scale in the region, particularly for uses that do not require potable water (e.g.,
landscape irrigation, industrial cooling), it must be available throughout the region at a price
that appeals to potential users, and existing structural barriers to use, such as lack of a
distribution system, must be overcome. Although uses of reclaimed water in the region must
meet comprehensive state standards as stringent as any in the country, future use will also
require continued efforts to address any public health or environmental issues associated with
its use beyond those associated with non-potable applications.
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Some of the potential supply options described in this report overlap in classification as reuse,
conservation, or stormwater. The capture, diversion, discharge, treatment, etc., of stormwater
is addressed in Section 11. Other conservation options are discussed in Section 8.

Overview of Water Reuse Projects in the Region
In the region, there are currently several water reuse projects in various stages of
implementation. Table 10-1 summarizes the status of water reuse projects in the three-county
area and provides an overview of the primary water reuse projects in King, Snohomish and
Pierce Counties is discussed below. Table 10-2 summarizes water reuse projects in
Snohomish, King, and Pierce Counties. As indicated in the table, several projects have been
implemented and are currently in operation. Several more are in the design, planning, and
feasibility stages.

Table 10-1: Status of Reuse Projects in the Three-County Area
County
Snohomish
Number
Capacity

In Operation

In Design/
Construction

In Planning or
Development

Feasibility

3
0.26 mgd

1
4 mgd1

1
1.5 mgd

3
Unknown

4
3.51 mgd

1
Pilot

2
3.7-5 mgd

1
4 mgd

1
1 mgd

0
None

5
>1.16 mgd

2
6.8–15.2 mgd

King
Number
Capacity
Pierce
Number
Capacity

mgd = million gallons per day
Uses 8 mgd reclaimed water, replacing 4 mgd of potable supply.

1

In Snohomish County, the project showing most promise is the Kimberly-Clark Industrial
Cooling Water project that will use approximately 8 million gallons per day (mgd) of
reclaimed water from the City of Everett’s Water Pollution Control Facility for non-contact
cooling purposes. This will save an estimated 4 mgd of potable water from the Lake
Chaplain source. In addition, the planned irrigation of a poplar tree plantation adjacent to the
Water Pollution Control Facility may use approximately 1.5 mgd of reclaimed water in the
future.
In King County, the City of Snoqualmie currently operates a 1.5-mgd reclaimed water
system for the Snoqualmie Ridge Golf Course. In addition, King County reuses 2 mgd of
treated water at its West Point and South (Renton) wastewater treatment facilities for in-plant
uses and for a nearby park. A golf course and industrial facility will also soon be served.
The County is also currently involved in the planning and design stage for a reclaimed water
project in the Sammamish River Valley. The construction is expected to begin within one to
two years. The project could eventually reach 5 to 7 mgd serving non-potable users in the
valley.
In Pierce County, the Pierce County Wastewater Utility uses about 1 mgd of treated
wastewater for internal process uses such as screen washing at the Chambers Creek Regional
Wastewater Treatment Plant. In addition, there are several ongoing studies evaluating
landscape irrigation using reclaimed water, and a study by the City of Tacoma that has
identified the potential for 1.6 to 10 mgd of reuse opportunities at the Simpson Tacoma Kraft
Mill.
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Table 10-2: Summary of Reclaimed Water Projects in Snohomish, King, and Pierce Counties
General Information

County

Status1

Quantity & Use
Previous/Current
Water Source

Project

Snohomish

In Operation

WWTPs

Snohomish

In Design/
Construction

Kimberly-Clark Paper City of Everett
Mill

44

Snohomish

Planning/
Development

Poplar tree farm

New development

1.5

Snohomish

Feasibility Stage

Old Weyerhaeuser
Mill Site

New development

Snohomish

Feasibility Stage

Everett Parks

Snohomish

Feasibility Stage

Nursery

King

Operational 2000

City of Snoqualmie – New development
golf course

King

Operational 1994

King

Capital Cost

Cost
per mgd2

Cost
per ccf2

Potential
Benefits3

Potential
Constraints (incl.
water rights)

Internal

Unknown

Unknown

Unknown

Unknown

OE

Unknown

Non-contact cooling in heat Year-round
exchanger

Class C

Everett treatment
plant

Same as source

New pipeline and pump
by others

$250,0005

$25,0005

$11,0005

$0.025

OE, TI, CB

Unknown

Irrigation–tree farm

Seasonal

Class D

Everett treatment
plant

Same as source

Little needed–adjacent
to plant

$100,000

$15,000

$15,000

$0.08

TI, HI, CB

Unknown

Unknown

Industrial cooling

Year-round

NA

Everett treatment
plant

Same as source

New Kimberly-Clark
pipe

Unknown

Unknown

Unknown

Unknown

OE, TI, CB

User perception

City of Everett

Unknown

Irrigation–golf & parks

Seasonal

Class A

Everett treatment
plant

Same as source

New Kimberly-Clark
pipe

Unknown

Unknown

Unknown

Unknown

OE, TI

User perception

City of Everett

Unknown

Irrigation–plants

Seasonal

Class C

Everett treatment
plant

Same as source

Little needed–adjacent
to plant

Unknown

Unknown

Unknown

Unknown

OF, TI, CB

User perception

1.5

Irrigation–golf & public
landscaping

Seasonal

Class A

City-owned sources City-owned treatment plant

NA

$1,660,000

$22,000

$100,000

$0.50

OF

Unknown

West Point treatment SPU
plant

0.7

In-plant use & irrigation–
public landscapes

Year-round

Class A

West Point
treatment plant

Same as source

None needed–using on
site

$800,000

$200,000

$375,000

$0.77

OE

Unknown

Operational 1996

Renton treatment
plant

Renton

1.3

In-plant use & irrigation–
public landscapes

Year-round

Class A

Renton treatment
plant

Same as source

None needed–using on
site

$3,000,000

$400,000

$488,000

$1.00

OE

Unknown

King

Operational

Fort Dent Park in
Tukwila

Tukwila

0.1

Irrigation–ballfields

Seasonal

Class A

Renton treatment
plant

Same as source

Built 1 mile pipe

$1,000,000

$6,000

$842,000

$4.20

OE,CB

Unknown

King

Planning/
Development

Lakehaven Utility
District–Mirror Lake

Lakehaven Utility
District

Groundwater recharge
through septic systems

Year-round

Groundwater
standards

Reclaimed water
from Lakehaven

Same as source

New pipes to
homeowners’ septic
systems

$6,000,000–
$8,000,000

Unknown

Unknown

Unknown

CB

Unknown

King

Planning/
Development

Pilot satellite plant

River

3

Non-potable

Seasonal

Class A

Sewage

Satellite plant (annual cost based
upon 35 yrs and 6.25%)

New pipes

$32,000,000

$500,000

$924,000

$4.08

OE,OF, CB

Unknown

Pierce

Operational 1984

Chambers Creek
Treatment Plant

City of Tacoma

1

Non-potable, process

Year-round

Class D

Chambers Creek
Regional WWTP

Pierce County

On-site

$250,000

Unknown

$30,0006

$0.066

OE

Unknown

Pierce

Planning/
Development

Chambers Creek
Properties

New development

Unknown

Irrigation–golf

Seasonal and
year-round

Class D

Chambers Creek
Regional WWTP

Same as source

0.5 to 2 miles

Unknown

Unknown

Unknown

Unknown

OF,CB

Unknown

Pierce

Planning/
Development

Existing Orting New
Cascadia

Orting
New development

1

Irrigation–golf, school, parks Seasonal

Class A

Orting treatment
plant

Same as source

New pipelines

$7,200,000

$121,000

$684,000

$3.41

OF, OE, TI

Unknown

Pierce

Planning/
Development

Crystal Mountain

New development

0.1

Snowmaking & irrigation–
landscape

Seasonal

Class A

Crystal Mountain
WWTP

Same as source

New pipes

$8,700,000

$700,000

$13,806,000

$68.84

OF, TI

Public Health approval

Pierce

Planning/
Development

Mt Rainier ResortPark Junction

New development

0.1

Irrigation–golf/public
landscape & HVAC

Seasonal

Class A

Unknown

Same as source

Unknown

Unknown

Unknown

Unknown

Unknown

OF

Public Health approval

Pierce

Feasibility Stage

Simpson Tacoma
Kraft Mill

City of Tacoma

10

Non-potable

Year-round

Class A

Tacoma–Central
treatment plant

Same as source

1.5 miles

$29,000,000

$3,000,000

$527,000

$2.63

OE, CB

Unknown

Pierce

Feasibility Stage

Stone Consolidated
Mill7

River

5.2

Non-potable

Year-round

Class A

Tacoma–Chambers Same as source
Creek treatment
plant

0.5 miles

$16,000,000

$2,000,000

$625,000

$3.12

OE,CB

Cost

2
3

ccf = 100 cubic feet

Unknown

Reclamation Entity

Operation &
Maintenance
Cost

Same as source

0.7–2.0

In-plant use

Water Quality

Conveyance to Point
of Use

Benefits & Constraints

Everett treatment
plant

1

Unknown

Intended Use

Wastewater
Source

Financial

NA

WWTP = wastewater treatment plant

Unknown

mgd

Seasonal or
Year-Round

Logistics

mgd = million gallons per day.

In Operation = Currently Operating; In Design/Construction = Funds Committed, Construction or operation imminent; In Planning/Development = Some thought, possible concept report;
Feasibility Stage = Discussion but no detail on specifics
Financial calculations based on 25-year life, 6% interest rate unless otherwise noted.
OE = Offset Existing Use of Water TI = Treatment Improvement; CB = Community Benefit; HI = Habitat Improvement; OF = Offset Future Use of Water
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Uses 8 mgd of reclaimed water, replaces 4 mgd potable.
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Based on capital costs only as O&M not readily available.
Going out of business but site could be redeveloped.
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Reuse Project Descriptions and Status
A description of each reuse project in the three-county Central Puget Sound region is
provided below. The descriptions fall into one of four categories:
n

“In Operation” means that the facility is operating at this time,

n

“In Design/Construction” means that the project proponent or sponsor has committed
funds and is in the process of designing or constructing the facility and that operation is
imminent,

n

“In Planning or Development” means that some thought has gone into the project and
possibly a written assessment has been prepared, and

n

“Feasibility Stage” means that it has been discussed but concepts have not been
developed at any level of detail.

Data that is readily available is presented below. Because some information is not available,
the level of detail included may vary depending on the source and amount of information.

Snohomish County
Projects in Operation
Various Wastewater Treatment Plants in Snohomish County
The City of Arlington uses approximately 0.05 mgd of secondary effluent, primarily in the
operation of its belt presses. Alderwood Water District uses an estimated 0.2 mgd of
secondary effluent for washdown and for the operation of belt presses. The City of Everett
uses less than 0.01 mgd of the secondary effluent produced at the plant for various uses
around the wastewater treatment facility. The City of Marysville and Olympus Terrace
Sewer District do not reuse secondary effluent. The use of significant amounts of secondary
effluent appears to be related to dewatering processes. Facilities that operate their own
dewatering equipment tend to use larger amounts of treated effluent as process water within
the plant.

Projects in Design/Construction
Kimberly-Clark Industrial Cooling Water
Location:
Sponsors:
Date of Operation:
Capital Cost:
O&M Cost:

Kimberly-Clark Paper Mill
Kimberly-Clark Corporation and City of Everett
To Be Determined
$250,000
$25,000 per year

The City of Everett and Kimberly-Clark have entered into an agreement to build a deepwater
outfall into Port Gardner Bay. Construction of the outfall and the attendant piping system
have created an opportunity to send reclaimed water to Kimberly-Clark for industrial closed
system cooling at a very low marginal cost. This project will reduce the amount of unfiltered
water that is withdrawn from Chaplain Reservoir, thereby reducing the withdrawals from the
Sultan River system. The Kimberly-Clark facility will use approximately 8 mgd of reclaimed
water from the City’s water pollution control facility. This will replace approximately 4 mgd
X011078_3127
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of unfiltered industrial water that is currently delivered from Chaplain Reservoir. Peak
production savings are estimated at 5.4 mgd from Chaplain Reservoir. The costs noted above
are only the marginal costs associated with conveying the reclaimed water to the mill site and
operating the system, and are over and above the basic costs for constructing and operating
the deep water outfall.

Projects in Planning or Development
Poplar Tree Plantation Irrigation
Location:

Poplar tree plantation located adjacent to the Water Pollution
Control Facility
Sponsors:
City of Everett
Date of Operation: Summer 2001
Capital Cost:
$100,000
O&M Cost:
$15,000
The purpose of this project is to use reclaimed water and biosolids in a safe and efficient
manner, and to demonstrate the benefits of using reclaimed water to grow nonfood crops.
The City of Everett owns a 40-acre plot of land located north of the Water Pollution Control
Facility’s polishing pond, which has historically been used for agricultural purposes. This
property is within the treatment facility’s boundary and offers an extraordinary opportunity
for hybrid poplar cultivation. The City of Everett is proposing to irrigate the poplar tree
plantation with approximately 1.5 mgd of reclaimed, Class D water during the dry summer
months. The project will reduce treated municipal effluent discharge to the Snohomish River,
thereby enhancing water quality in the river.

Feasibility Stage Projects
Old Weyerhaeuser Mill Site
Location:
Sponsors:

Old Weyerhaeuser Mill Site
Potential Industrial User and Everett Public Works

The old Weyerhaeuser mill site is being considered for a large industrial facility that would
require a large volume of cooling water. The potential exists to supply this demand with
reclaimed water.
City of Everett Municipal Landscape Irrigation
Location:
Sponsors:

City of Everett Parks and Golf Courses
City of Everett

Construction of a pipeline to provide reuse cooling water to Kimberly-Clark will provide
piping across the Snohomish River for additional uses. The excess capacity available may be
put to use as landscape irrigation projects are identified along the pipeline corridor.
Commercial Nursery Nonfood Crop Irrigation
Location:
Sponsor:

Nurseries near Poplar Tree Plantation
City of Everett

A reuse opportunity exists at nurseries located in proximity to the City of Everett-owned
Poplar Tree Plantation. Nearby locations would minimize conveyance issues and costs.
10-6
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King County
Projects in Operation
City of Snoqualmie – Class A Reclaimed Water for Golf Course
Location:
Sponsor:
Date of Operation:
Capital Cost:
O&M Cost:

Snoqualmie Ridge
Weyerhaeuser
Summer 2000
$1.66 million
$22,000

The City of Snoqualmie developed a 1.5-mgd Class A reclaimed water project that included
irrigation for a PGA golf course and public landscape areas for the Snoqualmie Ridge
Development. The reclaimed water project went on line in the summer of 2000. The project
was financed by the developer, Weyerhaeuser. The project cost was $1.66 million, excluding
a holding pond. The annual operation and maintenance cost is estimated to be $22,000. The
public potable water supply for the area is from the City of Snoqualmie, which has a
combination of wells and spring sources. The wells primarily serve the new development at
Snoqualmie Ridge, and the spring source primarily serves the original area of the City.
King County West Point and South (Renton) In-Plant Use
Location:
Sponsor:
Date of Operation:
Capital Cost:
O&M Cost:

West Point and Renton Wastewater Treatment Plants
King County
1994/1996
$3.8 million
$600,000

At both the West Point and Renton wastewater treatment plants, facilities have been
developed to produce a total of approximately 2 mgd of reclaimed water. These reuse
facilities have been in use since 1994 and 1996, respectively. The capital costs for West
Point and Renton reuse facilities were $800,000 and $3,000,000, respectively. The annual
operating and maintenance costs are $200,000 and $400,000, respectively. A portion of
reclaimed water is used for landscape irrigation at the treatment plants.
Fort Dent Park in Tukwila
Location:
Sponsor:
Date of Operation:
Capital Cost:
O&M Cost:

Fort Dent Park
King County
March 1998
$1 million
$6,000

Fort Dent Park in Tukwila uses approximately 0.1 mgd of reclaimed water for irrigation of
ball fields. Reclaimed water originates at the South Treatment Plant and is conveyed
approximately one mile to the park. The capital cost was $1 million and the annual operation
and maintenance is an estimated $6,000. An extensive public outreach program was
conducted prior to the inception of the project and the project has been irrigating four softball
fields and one soccer field with no expression of public concern. The project has been
expanded to include irrigation of additional soccer and rugby fields.
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As part of its drought response plan in 2001, the County is in the process of expanding the
facilities serving Fort Dent to include nearby Foster Links golf course, and an industrial
facility will soon be served.

Projects in Design/Construction
Pilot Scale Project at West Point Wastewater Treatment Plant
Location:
West Point Wastewater Treatment Plant
Sponsor:
King County
Date of Operation: Present
The objective of this project is to develop information regarding the effectiveness,
operability, and costs of technologies that have the potential to:
n

Reduce the costs of producing Class A reclaimed water at small, upstream “satellite”
plants for commercial/irrigation use, or

n

Cost-effectively remove nutrients, pathogens, organics, and/or other contaminants from
wastewater to make reclaimed water suitable for discharge to surface waters for
supplementing instream flows.

Selected technologies will be demonstrated at King County’s West Point regional wastewater
treatment plant to develop data and operating experience needed to assess the benefits and
costs.

Projects in Planning or Development
Reclaimed Water Demonstration Program
Location:
Sammamish River Valley
Sponsor:
King County
Date of Operation: Planned 2005
The King County Council authorized expanding the County’s development of reclaimed
water usage as part of its Regional Wastewater Services Plan. King County Department of
Natural Resources (KCDNR) initiated a process, through a multi-stakeholder task force
convened in early 2000, to develop evaluation criteria for potential satellite treatment
facilities and to solicit ideas and information concerning potential reclaimed water projects.
KCDNR received 12 nominations for water reuse demonstration projects in Bellevue,
Newcastle, Issaquah, Covington, North Creek, Tukwila, the University of Washington, and
near the Sammamish River. KCDNR reviewed the nominations using the criteria developed
by King County and the Stakeholder Task Force. KCDNR has developed a public outreach
strategy as part of the Work Program Development. The purpose of this strategy is to ensure
the successful development of a reclaimed water program that is consistent with the schedule
of having the first reuse satellite plant built by 2005. King County will be pursuing a
reclaimed water project in the Sammamish River Valley. The current plan is to construct a 3mgd satellite treatment plant and provide reclaimed water to parks, golf courses, and
agricultural activities in the area. The project could grow to service as much as 10 mgd in the
future. The project is being initiated during the summer of 2001 with a demonstration garden
along the Sammamish River using reclaimed water for irrigation.

10-8
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Lakehaven Utility District – Aquifer Recharge Project in the Mirror Lake Area
Location:
Sponsor:
Capital Cost:

Mirror Lake Area
Lakehaven Utility District
$6 to $8 million

The District is reviewing the possibility of sewering an area with a low-pressure sewer
system, installing reclaimed water mains at the same time. The unsewered area that is being
considered is generally bounded by 16th Avenue SW to the west, First Avenue South to the
east, 313th Street to the south, and SW 304th Street to the north. If approved by the District
Board and the homeowners, the District would install a reclaimed water line to the existing
on-site septic systems to either utilize the leaching field of the homeowner after the
homeowner has connected to the District sewer system, or utilize the right-of-way to infiltrate
some of the reclaimed water, or both. The estimated recharge potential is between 0.7 and 2
mgd, with a capital cost estimated to be $6 to $8 million. Some oversizing was done in the
design, since this facility would be part of a regional project. The distance from the
wastewater treatment plant to the boundary of the area is about one mile. This is a creative
project that is not a recognized use of reclaimed water under existing regulations.

Feasibility Stage Projects
Lakehaven Utility District – Reclaimed Water
Location:
Sponsor:
Capital Cost:

Federal Way Area
Lakehaven Utility District
$21.1 million

Lakehaven Utility District evaluated the use of Class A reclaimed water, plus reverse
osmosis, for direct aquifer recharge as part of a supply options evaluation. The estimated
capital cost was $21.1 million (1998 dollars) to produce about 4 mgd. The District
determined that Tacoma’s Second Supply Line was initially less expensive from both a
capital and operation standpoint. The proposal evaluated would have injected the reclaimed
water into the aquifer, and there was a high level of concern by the public and news media
over the mixing of drinking water and reclaimed water. As proposed, the reclaimed water
would have been treated to a higher quality than the groundwater. Although there was public
resistance to the idea of drinking reclaimed wastewater, there appeared to be little resistance
to the idea of leaching field discharges that would have used natural purifying processes.
Because public acceptance may be higher, using leaching fields and “naturally” purifying the
water may be a better approach to developing reclaimed water projects.

Pierce County
Projects in Operation
Pierce County Wastewater Utility – Process Water at Wastewater Treatment Plant
Location:
Chambers Creek Regional Wastewater Treatment Plant
Sponsor:
Pierce County Wastewater Utility
Date of Operation: 1984
The Chambers Creek Regional Wastewater Treatment Plant consumes 1 mgd of treated
wastewater for process uses, such as backwashing screens. Treated wastewater is conveyed
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from the secondary clarifiers to points in the treatment process. The piping improvements to
make internal reuse possible have been constructed as adjuncts to other projects. It is a yearround use that reduces the amount of potable water that would be used for processes, frees up
water for uses requiring Class A water, and provides an internal water source when water
supply levels are low and potable water must be conserved.

Projects in Design/Construction
There are no projects in this category at this time.

Projects in Planning or Development
Chambers Creek Properties Master Site Plan – Landscape Irrigation and Reclamation Ponds
Location:

Chambers Creek Regional Wastewater Treatment Plant

Sponsor:

Pierce County Wastewater Utility

Date of Operation: Preliminary golf course design in 2001, no construction date set
In 1992, the Pierce County Wastewater Utility purchased 658 acres of adjacent gravel mine
for expansion of the treatment facility and as a site where the byproducts of wastewater
treatment, biosolids and reclaimed wastewater, could be put to beneficial use. In 1997, the
Chambers Creek Properties Master Site Plan was adopted with provisions for irrigating the
site with reclaimed wastewater. It shows a golf course with 40 acres of ponds containing
reclaimed wastewater. Preliminary golf course design is scheduled in 2001. The potential
benefits include reduction in summertime wastewater treatment plant discharge volumes,
delay in need for certain discharge improvements, and a more dispersed discharge.
City of Orting Seasonal Landscape Irrigation – Phase 1
Location:
Sponsors:
Date of Operation:
Capital Cost:
O&M Cost:

City of Orting
City of Orting and Cascadia Development Corporation
2005
Total $7.2 million, made up of:
$4.2 million (City of Orting)
$3.0 million (Cascadia Development Corporation)
$75,000 Orting treatment plant
$46,000 Orting distribution system

Reclaimed water use is included as a condition of service in the wastewater treatment
agreement between the City of Orting and the Cascadia Development. Under the agreement,
seasonal landscape irrigation will be implemented in two phases using a Class A reclaimed
water. The waste stream generated by Cascadia will be treated by the City of Orting
Wastewater Treatment Facility. Reclaimed water will be pumped back to Cascadia for
irrigation of the Cascadia Golf Course, elementary school fields and parks, and yet to be
identified uses in the City of Orting. There was no public opposition to this project. Total
water saved is projected to approach 1.0 mgd by approximately 2007. Capital improvements
will include $2.5 million for treatment plant upgrades and a pump station; $0.5 million for a
storage reservoir and pressure booster pump for Orting Valley; and $1.2 million for
distribution system improvements in Orting. The City of Orting intends to charge for the
reclaimed water but does not expect to recover total costs. The remainder of costs will be
borne by the wastewater utility. This cost arrangement is justified by the project’s providing
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an environmental benefit of limiting discharge to the Carbon River during low flow times of
the year, which helps prevent degradation of water quality and enables the City to meet clean
water regulatory requirements.
City of Orting Seasonal Landscape Irrigation – Phase 2
As development to the Cascadia area increases and wastewater quantity increases, additional
water reclamation is planned for irrigation purposes at Orting Valley Parks in White Hawk
and Village Green, and on school fields. The City of Orting and Cascadia Development
Corporation hope to begin implementing additional reuse in 2010.
Crystal Mountain Snowmaking and Summer Landscape Irrigation
Location:
Sponsors:
Date of Operation:
Capital Cost:
O&M Cost:

Crystal Mountain
Crystal Mountain and Crystal Mountain Sewer District
2003
$8.7 million
$0.7 million

Crystal Mountain Sewer District and Crystal Mountain have been investigating the feasibility
of using Class A reclaimed water for winter snowmaking and for summer landscape
irrigation. It is estimated that the program would have a peak month demand of 0.16 mgd
and use 28.0 million gallons annually. The recent draft facility plan proposes phased sewer
installation and treatment plant upgrades that will be capable of producing Class A reclaimed
water. Crystal Mountain has the option to conduct pilot evaluation of snowmaking and
irrigation prior to full-scale implementation.
Mt. Rainier Resort at Park Junction
Location:
Mt. Rainier Resort at Park Junction
Sponsors:
Mt. Rainier Resort
Date of Operation: 2003 (Tentative)
Mt. Rainier Resort at Park Junction would be a destination resort located 12 miles from the
Nisqually entrance to Mount Rainier National Park. The proposed resort includes a 270room lodge, 18-hole golf course, 500-seat conference center, shopping, and 300+ vacation
homes and condominiums. The resort is proposing to produce and use Class A reclaimed
water for golf course and public areas to landscape irrigation. Additionally, the resort hopes
to obtain approval to use reclaimed water for HVAC heating and cooling.

Feasibility Stage Projects
Process Water at Simpson Tacoma Kraft Mill
Location:
Sponsor:

Simpson Tacoma Kraft Mill
City of Tacoma

The evaluation of industrial and irrigation reuse opportunities has been an ongoing and
continuous process in Pierce County since 1991. A feasibility study was conducted in 1991
to evaluate the potential use of secondary effluent from the City of Tacoma’s central
wastewater treatment plant as process water in the Simpson Tacoma Kraft Mill. The study
selected options that would make use of 10 to 20 mgd as part of a future evaluation.
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City of Tacoma Water Reuse Feasibility Study
Location:
Sponsor:

Tacoma Area
City of Tacoma

As a follow-up to the 1991 study, a Water Reuse Feasibility Study was conducted in 1994 by
the City of Tacoma Water Department. The 1994 study evaluated the technical and economic
reality of treating secondary effluent from three Tacoma-area wastewater treatment plants to
a reclaimed water quality required for industrial and irrigation uses. Three alternatives were
developed:
n

Chambers Creek Regional Wastewater Treatment Plant service area: Treat a total of
9.1 mgd of reclaimed water for use by the Stone Consolidated West Tacoma Mill
(5 mgd), irrigation sites southeast of wastewater facility (1.7 mgd), and irrigation sites to
the northeast (2.4 mgd). (Note: Since the referenced report was published, AbitibiConsolidated closed its West Tacoma Mill [formerly the Stone Consolidated West
Tacoma Mill], but the site could be redeveloped.)

n

Tacoma Central Wastewater Treatment Facility service area: Produce a total of
19.3 mgd of reclaimed water for use in 11 industries in tideflats area (15.9 mgd) and for
various irrigation sites (3.4 mgd).

n

Tacoma North End Wastewater Treatment Facility service area: Produce 0.7 mgd of
reclaimed water from North End facility and distribute to various landscape irrigation
sites.

The evaluation concluded that alternatives using reclaimed water for industrial processes
were more cost-effective than those for irrigation, and that opportunities associated with the
Central Wastewater Treatment Facility’s tideflats area were most attractive. Based on these
findings the best opportunities for further study are the Simpson Tacoma Kraft Mill in the
tideflats area and the Abitibi-Consolidated (formerly Stone Consolidated) West Tacoma Mill.
Follow-up Conservation and Water Reuse Studies
Location:
Sponsor:

Simpson Tacoma Kraft and Stone Consolidated (AbitibiConsolidated) Mills
City of Tacoma

In 1997, the Simpson Tacoma Kraft and Stone Consolidated West Tacoma Mill Conservation
and Water Reuse Assessment was conducted to identify methods to permanently decrease
water use at the mills through appropriate and cost-effective conservation, water recovery,
and/or water reuse measures. That evaluation concluded that potential for conservation and
reuse benefits did exist at both facilities as summarized in Table 10-3.

Table 10-3: Potential Water Conservation Savings and Reuse at
Simpson Tacoma Kraft and Stone Consolidated West Tacoma Mills
Facility
Simpson Tacoma Kraft
Stone Consolidated (West Tacoma)1

Conservation
Savings

Reuse
Opportunities

8 mgd

1.6 to 10 mgd

1.4 mgd

5.2 mgd

The Abitibi-Consolidated (formerly Stone Consolidated) West Tacoma Mill has closed, but the site could be
redeveloped in the future.
1
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Summary of Regulatory Framework
Chapter 90.46 RCW, the Washington State Reclaimed Water Act, states that the people of the
state have a primary interest in the development of facilities to provide reclaimed water to
replace potable water in non-potable applications, to supplement existing surface and
groundwater supplies, and to assist in meeting the future water requirements of the state. The
state legislature directed Ecology and the Washington State Department of Health (DOH) to
develop standards, guidance and implementation procedures for the use of reclaimed water.
Outside the scope of the Reclaimed Water Act, there are other legal requirements—such as
the Total Maximum Daily Loads (TMDLs) for impaired waters, and the water and habitat
prescriptions under Endangered Species Act (ESA)—which have significant implications for
reuse of reclaimed water, due to the heightened water quality standards and need to maintain
instream flows.
State law requires issuance of a single permit for reclaimed water projects that meet state
standards. The principal state standards addressing water reuse were developed jointly by the
Departments of Ecology and Health, and are used by Ecology when issuing permits for
reclaimed water projects (after DOH review). The standards were adopted in 1997 and are
These standards are
referenced in “Water Reclamation and Reuse Standards.”1
comprehensive in nature, addressing treatment and quality of water, potential health aspects
related to disinfection, and potential for ingestion and inhalation. They classify uses of
reclaimed water into four categories—A, B, C, and D—depending on the quality of reclaimed
water required, and they form the basis for all reuse projects in the state. All reclaimed water
must be oxidized and disinfected. Class A water (the highest quality water) must also be
coagulated and filtered.
The types of Washington State-approved uses for reclaimed water include, but are not limited
to, the following:
n
n
n
n
n
n
n
n
n
n

Irrigation of non-food crops
Irrigation of food crops
Landscape irrigation
Impoundments
Fish hatchery basins
Water jetting for consolidation
around pipelines
Fire fighting and protection
Industrial boiler feed
Decorative fountains
Street Cleaning

n
n
n
n
n
n
n
n
n

Flushing of sanitary sewers
Washing aggregate and making
concrete
Toilet and urinal flushing
Dust control
Dampening of soil for compaction
Washing of corporation yards, lots,
and sidewalks
Ship ballast
Industrial cooling
Industrial process

Some local governments have policies related to use of reclaimed water, which are described
in the following pages. The policies generally support and encourage the approved use of
reclaimed water as part of efforts to reduce the demand and reliance on potable water sources.
A detailed description of regulations and permitting for water reuse and reclamation is
provided in Appendix D.

1

Washington State Department of Ecology. September 1997. “Water Reclamation and Reuse
Standards,” publication number 97-023. Available online at http://www.ecy.wa.gov/biblio/97023.html
(cited May 7, 2001).
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County, City, and Utility Policies on Water Reuse
and Reclamation
While the need to maximize existing water resources is a common goal for Snohomish, King,
and Pierce Counties, the individual needs, priorities, and political climate of each county has
resulted in different policies regarding water reuse. The policies for water reuse and
reclamation for the three counties are included below. In some cases the major water supplier
in a county, such as Seattle Public Utilities or Tacoma Water, has written policies or
statements that apply within their respective service areas. By and large, the policies that
have been adopted generally support expanded use of reclaimed water.

Snohomish County
There are no formal policies on water reuse and reclamation at this time in Snohomish
County.

King County
King County Government
The King County government has adopted several policies concerning reclaimed water (Ord.
13680 § 5, 1999).
n

Policy TPP-1: “King County shall provide secondary treatment to all base sanitary flow
delivered to its treatment plants. Treatment beyond the secondary level may be provided
to meet water quality standards and achieve other goals such as furthering the water reuse
program or benefiting species listed under the ESA.”

n

Policy TPP-7: “King County may explore the possibility of constructing one or more
satellite treatment plants in order to produce reclaimed water.”

n

Policy TPP-8: “King County shall continue water reuse and explore opportunities for
expanded use at existing plants, and shall explore water reuse opportunities at all new
treatment facilities.”

n

Policy WRP-13: “King County shall continue to fund pilot-scale and water reuse
demonstration projects, in whole or in part, from the wastewater utility rate base.”

As part of its preliminary planning for a proposed third regional wastewater treatment plant,
the King County Council has directed that production of reclaimed water be included in the
facility’s design.

East King County Groundwater Advisory Committee
n

SE-1: Guideline Revision. The East King County Groundwater Advisory Committee
strongly supports the use of reclaimed water. Also, the East King County Groundwater
Advisory Committee strongly encourages the Department of Ecology to include
groundwater protection in the guidelines for reuse of effluent. The guidelines need to
give special attention to reuse of effluent in the most physically susceptible areas.
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n

GC-2: Total Water Consumption by Golf Courses. Limitations on water use shall be
placed on golf course development to ensure equitable use of groundwater resources
consistent with zoning. King County Department of Natural Resources will propose, for
Metropolitan King County Council’s consideration, amendments to the King County
Development Regulations to require that all golf course development shall—through a
variety of conservation measures such as use of reclaimed water, maximized use of
drought tolerant landscaping, and minimized green areas—limit the groundwater use to
that of the equivalent residential development allowed by zoning. (For groundwater
calculation purposes, single-family residential use is 400 gallons per house per day.) Until
the development regulations are changed, the guidance for environmental review
(AP-1C) will include this analysis.

City of Seattle
Seattle Public Utilities (SPU) is currently developing official policy specific to water reuse.
SPU also addresses the issue in its Draft 2001 Water System Plan stating:
SPU recognizes the value of reclaimed water as a means to conserve and
extend the useful life of the potable water supply. SPU supports and
encourages coordinated regional water, wastewater, and reclaimed water
planning efforts. SPU recognizes that King County is exploring the
development of reclaimed water and may ultimately be a wholesale supplier.

Pierce County
Pierce County government maintains official policies regarding water conservation and reuse.
The Pierce County Coordinated Water System Plan, WC Policy-8, specifically addresses
water reuse inclusion in water system planning and states:
All public water systems shall incorporate within their water system plans an
inventory of potential sources and uses for reclaimed water. The inventory
shall include, at least, the following:
n

Potential Sources:
n
Fish hatcheries;
n
Stormwater impoundments;
n
Sewage treatment effluent; and
n
Industrial and commercial process and cooling water.

n

Potential Uses or Users:
n
Industries;
n
Nurseries;
n
Golf courses and other landscape irrigators;
n
Artificial recharge of aquifers;
n
Parks and parkways;
n
Agricultural irrigation;
n
Flushing of sanitary sewers;
n
Fire protection; and
n
Street cleaning, dust control, and other washing applications.

The Chambers Creek Properties Master Site Plan (Master Site Plan), adopted by the Cities of
Lakewood, Steilacoom, and University Place, as well as by Pierce County, calls for use of
treated wastewater in the reclamation of two gravel mines adjacent to the Chambers Creek
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Regional Wastewater Treatment Plant and owned by the Pierce County Wastewater Utility.
The Master Site Plan also provides for integration of water reclamation ponds into the
recreation area, water features, and on-site irrigation uses.

City of Tacoma
Tacoma Water maintains a separate policy as a condition of service for large irrigation
customers to encourage development of water reuse sources of supply. The “Tacoma Water
Proposed Policy on Irrigation Supply for Large Users” states:
New water service to new cemeteries, large parks, and golf courses for
irrigation needs will include a requirement to evaluate other potential
sources of water, an assessment of the amount of water available, and an
estimated cost of source development. In the event that water service is
provided by Tacoma Water, the service will be considered an “interruptible
water supply.” During water system emergencies and/or dry conditions,
water service may be reduced in compliance with Tacoma Water’s Shortage
Response Plan.

Issues Associated with Development and Use of
Reclaimed Water
The issues surrounding the use of reclaimed water reflect the various interests of the groups
and people concerned about reuse. They include, but are not limited to, regulatory, technical,
environmental, legal, financial, public acceptance, and political issues. Some tend to drive
water planning in the direction of increased use of reclaimed water, and some drive in the
opposite direction. The public level of concern relative to reuse varies widely, and tends to
depend on the end use of the reclaimed water. End uses of reclaimed water have been
divided into three categories: “Direct Potable,” “Non-Potable”, and “Indirect Potable,” reuse
applications.

“Direct Potable” Reuse
Although it may be technically feasible, “direct potable" use of reclaimed water for drinking
purposes is currently viewed skeptically by the public. However, the public generally has
little concern for using reclaimed water for other purposes such as irrigating a golf course.
“Direct potable” reuse means a “pipe-to-pipe” connection between the reclaimed water
treatment facility and the potable water distribution system. Washington State regulations do
not provide for “direct potable” reuse, and it is not done anywhere in the United States except
in a scientific research setting. The Forum has chosen not to further address this category,
and to focus on reuse applications that have a greater potential for use in this region.

“Non-Potable” Reuse
“Non-potable” uses have the greatest potential application to this region. The types of uses
approved by the state standards include irrigation of non-food crops; irrigation of food crops;
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landscape irrigation; discharge to impoundments; use in fish hatchery basins and decorative
fountains; flushing of sanitary sewers; street cleaning; washing of corporation yards and lots
and sidewalks; dust control; dampening of soil for compaction at construction sites; landfills,
etc.; water jetting for consolidation of backfill; fire fighting and protection; toilet and urinal
flushing; washing aggregate and making concrete; industrial boiler feed; industrial cooling;
and industrial process. Some of these types of reuse are occurring in the three-county area, as
described above. As can be seen from the review of the variety of potential uses, they are
many and varied. Although all are considered non-potable uses, some will likely be more
controversial from the public’s perspective than others.
Regulatory
The primary regulatory document, “Water Reclamation and Reuse Standards,”
prepared by the Departments of Ecology and Health, establishes different treatment
and water quality standards (Class A, B, C, and D) for different non-potable uses. As
a minimum, all classes of reclaimed water A, B, C, and D, include oxidation and
disinfection. Class A is also coagulated and filtered. Through its determination of
approved uses, treatment standards, and water quality standards, the Water
Reclamation and Reuse Standards regulate reclaimed water use. An important
example relates to the different levels of water quality required for different uses. If
an entity wants to provide reclaimed water for both irrigating playgrounds (Class A)
and flushing sanitary sewers (Class D), the entity would have to either build two
separate reclaimed water distribution systems or serve both uses with the higher
quality water (Class A). For more details, refer to Appendix D, which includes a
listing of the class of reclaimed water approved for different applications.
Technical
There are several technical issues associated with “non-potable” reuse applications,
some of which serve to encourage reclaimed water use, while others constrain
reclaimed water use. Issues include increasingly stringent wastewater disposal
requirements; proximity of treatment facilities to existing or potential reclaimed
water customers; and the difficulties associated with retrofitting existing in-plant or
on-site distribution systems to accept reclaimed water.
Increasingly stringent requirements for wastewater treatment and discharge to surface
waters can serve as important drivers for reclaimed water, because the marginal cost
of reclaimed water decreases as these standards become more stringent. In the Puget
Sound area, reclaimed water may currently cost more than existing supplies of
potable water because of the need to upgrade treatment components at wastewater
facilities to reclaimed water standards, and the need to construct separate reclaimed
water distribution systems.
More advanced treatment is necessary when higher standards are required for
reclaimed water uses than for wastewater discharge to surface waters. Discharge
water quality standards may become more stringent in the future for several reasons,
including the general strengthening of discharge limits under the Clean Water Act, a
Total Maximum Daily Load for a particular river system, and water quality concerns
related to the Endangered Species Act.
The proximity of treatment facilities to users can be a driver or constraint.
Transmission and distribution costs can be substantial. Because reclaimed water and
potable water must be segregated, reclaimed water cannot be distributed through
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existing distribution systems. Instead, entirely new, separate distribution systems
must be built for reclaimed water. Therefore, the economics of projects with
potential users near treatment facilities are more favorable than projects with
relatively distant users. Pumping costs also increase as the elevation of the end user
increases. Proximity to treatment must also be weighed with the quantity of users. A
project with one distant user may not be economically feasible, yet a project with
multiple users at the same distance may become feasible due to economies of scale
and cost sharing. Strategic “bundling” of users and/or uses such as this can improve
the practicality of reclaimed water projects.
Another technical element is the difficulty of retrofitting an existing system as
compared to the more feasible incorporation of dual systems into new development.
Retrofitting existing systems is usually more expensive and difficult than
incorporating dual systems at the time of initial building. Construction of distribution
lines is also more difficult in established areas due to disruption of traffic flow and
business access—as well as adequate separation from existing potable and sanitary
sewer lines. Therefore, reclaimed water use is often more practical to incorporate
into new development or in conjunction with other construction activities such as
road repair. Many reclaimed water projects currently underway are for new
development for this reason.
Environmental
Wastewater reclamation can be used to address environmental concerns.
Implementing reclaimed water projects can result in smaller withdrawals from a
stream, if the reclaimed water is used as a substitute for stream withdrawals, leaving
more water in the stream for fish needs or other environmental benefits. Reclaimed
water can be used to augment streamflows, either by discharging year-round, or at
critical times, such as periods associated with fish spawning or migration. Reclaimed
water can be used to recharge aquifers, which feed streams. Reclaimed water can
also reduce stream pollutant loading by re-directing the water, after additional
treatment, to an out-of-stream beneficial use such as irrigation. This reduced stream
pollutant loading may be important for streams with degraded water quality and can
assist entities in meeting their discharge regulatory permit requirement for streams
with established TMDLs.
Environmental issues associated with direct discharge streamflow augmentation can
also be a constraint to using reclaimed water. State and federal laws, including the
“Water Reclamation and Reuse Standards,” state surface water discharge regulations,
and water quality standards, incorporate environmental protection into their
guidelines for streamflow augmentation. Although streamflow augmentation must
meet state water quality standards that protect all designated uses of water,
endangered species, such as Puget Sound chinook salmon, may require a more
detailed assessment. Such assessments must address traditional issues such as
adequate water for streamflow augmentation coordinated with the timing of fish
migration, spawning, and rearing, as well as non-traditional issues, such as the
potential disruption to salmon olfactory-based homing instincts if a major portion of
the stream consists of reclaimed water. Just as many stakeholders are concerned with
current and additional diversions from streams, there are concerns about the
environmental consequences of augmenting stream flow with direct discharges of
reclaimed water.
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Another constraining environmental issue can be the effects of diverting water
previously discharged to streams on the ability to meet minimum instream flow
requirements. For some streams, the discharge from a treatment plant constitutes a
critical quantity of water; consumptive use of reclaimed water could reduce the
downstream flow below acceptable levels. The issue becomes one of balancing the
desire to provide sufficient quantity of water and the desire to protect the quality of
water. The Reclaimed Water Act specifically prohibits the impairment by a
reclaimed water project of a water right of a downstream user, unless there is
compensation. Instream flows are only water rights under Washington law if they
have been set by the Department of Ecology by regulation.
Just as with potable water supplies, construction of reclaimed water transmission
lines may increase erosion, increase sediment loading to streams, interrupt
streamflows, and obstruct fish passage. Mitigating these impacts increases the cost
of construction.
Legal
Legal issues, such as increased liability exposure and potential impairment of
existing water rights, may discourage implementation of reuse projects. Concerns
over existing liability may cause entities to be overly cautious about engaging in
reclaimed water projects. This heightened sensitivity may be due to three reasons.
First, since reclaimed water is a relatively new undertaking in the Puget Sound
region, there is not an established set of case law. Second, there is a natural tendency
to be conservative when exploring unknown territory. Third, an enterprise such as
reclaimed water could attract lawsuits.
Reuse projects are prohibited from impairing water rights downstream from a
freshwater discharge point without appropriate mitigation or compensation. If a
reuse project diverts water previously discharged to such a stream, downstream
water-right holder(s) could be affected. If the downstream diversion or instream uses
are important enough to justify continuing the discharge to that particular surface
water, continuing the discharge may be the most desirable use of the water,
irrespective of impairment of rights. One approach to such a situation might be to
delay the start of the water reclamation project, or gradually phasing it in over time,
to allow the downstream users enough time to find alternative water supplies.
Potential customers for reclaimed water who currently hold water rights may hesitate
to stop using their right for fear of relinquishing their water right. Water rights can
be temporarily transferred to the Department of Ecology’s trust water rights program
(RCW 90.42.040). However, given the current difficulties in obtaining water rights,
many self-supplied water users may take a conservative approach to any possibility,
real or perceived, of losing their water rights.
Financial
The costs of producing reclaimed water may be higher than the costs for providing
water from existing and most new potable water supplies. The cost of reclaimed
water results from the need for wastewater treatment in addition to that required to
meet wastewater discharge standards, for constructing new transmission and
distribution systems, and for modifying equipment or processes to use reclaimed
water.
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The costs of most wastewater treatment plants have been subsidized by both federal
and state grant and loan programs. Likewise, some existing water supplies may also
be under priced with respect to environmental protection. However, with the advent
of ESA and other environmental regulations, the cost of developing potable water
sources is likely to rise, possibly making the cost of reclaimed water more
competitive.
Reclaimed water will become more cost competitive with potable water when the
cost of developing new conventional water sources exceeds the cost of producing,
distributing, and using reclaimed water. The marginal treatment cost of reclaimed
water will also decrease as standards for water and wastewater treatment and
discharge water quality become more stringent. Distribution of reclaimed water is
not inherently more expensive because of the nature of reclaimed water, but
distribution systems already exist for potable water, whereas distribution systems
must be built for reclaimed water. The cost of distribution facilities becomes less
constraining when a reclaimed water system does not have to compete with an
established, paid-for potable distribution system. Reclaimed water becomes more
competitive overall in the long run, once a reclaimed water distribution system has
been constructed.
Another potential financial issue is that, depending on the situation, reclaimed water
development could potentially cause lost revenue and stranded costs for water
suppliers and wastewater treatment providers. This is a very site-specific issue,
especially in the case where the water supplier is a different entity than the
wastewater provider.
New distribution systems are usually required to move the reclaimed water to the
user and then distribute it within the user’s site. This is particularly an issue in
developed areas where pipelines may have to be located in existing streets and
congested right-of-ways.
Retrofitting existing facilities can be much more
complicated and more costly than the infrastructure for new development.
There are so many factors involved in assessing the costs of any reuse project that it
is not possible to provide a unit cost that applies in all situations. Unit costs may
range from $11,000 to over $13 million per mgd. Additional costs to consider are the
environmental costs of the actions. Environmental benefits, such as potentially
increasing instream flows for fish and watershed enhancement, should also be
included in a cost analysis.
Public Acceptance
Of the three categories of uses described, “non-potable” uses of reclaimed water are
generally the most acceptable to the public. Public acceptance can be both a driver
and a constraint to “non-potable” uses.
In the yearly King County Water Use Survey, the public consistently supports use of
reclaimed water for irrigation and industrial purposes (at a nearly 85 percent approval
rating). The public has also shown support for reuse programs that benefit the
environment.
The Central Puget Sound region’s successful adoption and implementation of
environmentally responsible programs such as water and energy conservation and
recycling provide an indication that use of reclaimed water will likely receive
widespread support over time. Strategies to gain public acceptance can frame water
reuse in the context of conservation and resource sustainability while protecting
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public health and safety and the environment. While the conservation ethic is a
positive driver, there is an associated complicating factor: the commonly-held
misperception that water is in ample supply. It is difficult for many people to
understand that given our rainy climate, water is in short supply during certain
seasons, especially during years when snow pack is low. Ironically, one of the
strongest arguments supporting use of reclaimed water is that it is a “drought-proof”
supply, in that the wastewater stream that provides the basis for reclaimed water
continues year-round.
Public education is a vital component of gaining public acceptance for water reuse.
Education programs addressing the benefits of water reuse for non-potable uses, as
well as explaining how reuse relates to current supply and treatment systems, can
help.
Public acceptance of siting a reclamation facility near their residence or place of
business may be difficult to achieve, as it is with siting a wastewater plant or any
industrial facility, including water treatment plants. A “skimming satellite plant”
with no solids handling may be less likely to encounter resistance. Designs that
ensure that facilities augment the neighborhood can help demonstrate the intent to be
a compatible neighbor.
The public may have questions and concerns about using reclaimed water for
irrigation on food crops, and may need to receive significant education on the risks
and benefits. Likewise, the public may have questions about the use of reclaimed
water in recreational impoundments, especially those that allow body contact with
the reclaimed water. However, state standards address both such uses of reclaimed
water. Making the facts, and information about safeguards built into the standards
and projects, available in many forms is the first step.
Political
Political bodies can promote water reuse, encouraging its development through
requiring its use or the consideration of its use, providing general support, and
providing financial incentives. However, political bodies can also function to
constrain use through lack of clear policy and financial disincentives.
Local governments can independently promote the use of reclaimed water as part of
their water and wastewater planning. The City of Tacoma provides an example of
implementing a general policy. Tacoma Water Division’s policy for providing water
supply to large irrigators requires the irrigator to evaluate alternative supply options,
including reuse. The proposed Cascadia development in Pierce County is an
example. The City of Tacoma required consideration of reclaimed water use as a
condition of providing potable water service to this development. The City of Orting
also made reclaimed water use a condition of providing wastewater treatment.
Political bodies can also require the use of reclaimed water when it is available. The
City of Yelm has such a local ordinance.
The Reclaimed Water Act, RCW 90.46, establishes as state policy the general
support for reclaimed water. Under the act, the state declared its support for
reclaimed water, enumerated various benefits, directed the creation of standards, and
set policy for water rights for reclaimed water. The Legislature has also amended the
Water Pollution Control Act, RCW 90.48.112, to require consideration of
opportunities for reclaimed water in general sewer plans and wastewater facility
plans submitted to the Department of Ecology. Where the use of reclaimed water for
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non-potable uses may replace or augment existing potable water supplies, the
Reclaimed Water Act (RCW 90.46.120) requires that it be considered in either
development of a regional water supply plan or in plans addressing potable water
supply service by multiple water purveyors.
Government financial incentives can encourage wastewater reclamation and reuse
projects. The incentives can take many forms including demonstration projects and
cost sharing policies. In 1997, the Legislature provided funds to create five
demonstration projects spanning different intended uses and different geographic
locations around the state. King County is planning a similar demonstration project
in the Sammamish River Valley for “non-potable” applications.2
The utility industry in an area can serve as either a driver or a constraint to reclaimed
water. In some areas, water and sewer services are provided by the same entity, often
a water and sewer district or a municipality. This condition normally fosters the
consideration of reclaimed water because a single entity has control of more factors
involved in a decision. Frequently, water is provided by companies, special purpose
districts, or governmental agencies that are separate from sewer service providers. In
other cases, facilities may be regionalized and have service agreements between
several parties. When different entities may provide water and reclaimed water to the
same area, the respective parties should pursue agreement and coordination regarding
division of roles and responsibilities, intended uses, facility citing, and target
consumers. This condition can make implementation of a water reclamation project
more difficult as the agencies may have different goals, rate bases, policies, and
governing laws.

Generic “Indirect Potable” Reuse
In “indirect potable” reuse, a highly treated reclaimed water is intentionally introduced to a
surface water or groundwater system that is ultimately used as part of a municipal potable
water supply. In an indirect system, the reclaimed water is blended with the natural water
system and there is often a significant time delay, twelve or more months, in which the water
receives additional natural treatment before the blended water is withdrawn for treatment at a
potable treatment facility.
Indirect potable use refers to the “planned” and controlled use of the reclaimed water.
“Unplanned” indirect potable use has been practiced for decades throughout much of the
United States, including Washington, whenever treated municipal wastewater from one city is
discharged to a receiving stream or river and the cities downstream use the same water body
as their potable water supply source. This occurs many times on most major watercourses.
Indirect potable reuse is also practiced when effluent from septic tanks or other land
treatment systems reaches groundwater.
Indirect potable use provides for a method of storage and could be used to offset pressure on
existing municipal water supply sources to meet growing demands. King County is in the
early stages of evaluating the potential to use reclaimed water as an indirect source of potable
water as a long-term option.
Examples of “planned indirect potable” reclaimed water use in the United States include:
2

Washington State Department of Ecology. December 2000. “Water Reclamation and Reuse—The
Demonstration Projects,” publication number 00-10-062. Available online at http://www.ecy.wa.gov/
biblio/0010062.html (cited May 7, 2001).
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n

Upper Occoquan Reservoir, Virginia

n

West Basin Municipal Water District, California

n

Fred Hervey Water Reclamation, El Paso, Texas

n

Orange County, California
Regulatory
The treatment requirements for reclaimed water discharged to surface or
groundwaters are included in the “Water Reclamation and Reuse Standards” as
follows.
n

Section 3, Standards for Direct Aquifer Recharge, Article 3, Reclaimed Water
Quality Requirements, specifically addresses the reclaimed water treatment and
quality requirements related to direct recharge to potable groundwater including
drinking water and groundwater quality requirements.

n

Section 1, General Requirements, Article 3, Groundwater Recharge by Surface
Percolation, requires meeting drinking water standards.

n

Section 1, General Requirements, Article 5, Section 1, Streamflow
Augmentation, requires meeting all applicable surface water quality standards.

n

Section 2, Reclaimed Water Standards for Wetlands, requires meeting all
applicable surface water quality standards.

Requirements for discharge of reclaimed water must also meet the applicable state
and federal surface water, groundwater, and drinking water standards.
Technical
For indirect potable uses, there are a series of management and treatment steps that
should be in place to reduce chemical and microbiological contaminants; methods to
assess risk and monitoring; procedures to assess health effects studies; and methods
to ensure reliability and quality assurance of “indirect potable” reuse systems. These
factors were considered in the development of the Washington State standards, which
are as stringent as any reclaimed water standards in the country. The standards
require a number of reliability features as well as a multibarrier treatment approach to
remove contaminants.
The reclaimed water permit includes water quality
requirements, monitoring, and other special conditions to assure quality and
minimize risk.
A major consideration for the production of reclaimed water for “indirect potable”
use is the level of required treatment prior to discharge of the reclaimed water. The
National Research Council (NRC) issued a report in March 1998, Issues in Potable
Reuse, which recommended that water agencies considering (indirect) potable reuse
fully evaluate the potential public health impacts from the microbial pathogens and
chemical contaminants found or likely to be found in treated wastewater through
special microbiological, chemical, toxicological, and epidemiological studies;
monitoring programs; risk assessments; and system reliability assessments. The
NRC report reached a general conclusion that there were no current indications that
treatment would not remove the chemical contaminants likely to cause health effects;
that known microbial pathogens were removed or destroyed by the multiple barriers;
and that adverse health effects had not been observed.
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Surface and groundwaters used for potable supplies may contain the same
contaminants found in wastewater, although no cases in the three-county area have
been identified. One emerging issue in Europe and North America noted by the
American Water Works Association Research Foundation is the presence of
pharmaceuticals in potable water sources. Sources of pharmaceuticals include source
water contamination from pets, livestock, and aquacultural operations, as well as
human waste and the practice of direct disposal of unused pharmaceutical products
into toilets.
In this latter example, upstream wastewater outfalls carrying
pharmaceuticals are discharged into potable water sources. Although it is important
to use the highest available quality of water for drinking, it is increasingly difficult to
find and protect uncontaminated water sources for potable water supplies. When
such sources are not sufficient to meet potable demands, reclaimed water that is of
equal or superior quality to other available supplies should be encouraged.
Continuing research efforts to update information for prevention, control, and
removal of pollutants is also supported.
One of the critical requirements of an “indirect potable” application is an
environmental buffer or storage. This has significant implications for any proposal to
have an “indirect potable” reclaimed water supply in conjunction with large lakes in
the region. Many lakes in Washington appear to be good candidates for storage;
however, detailed studies about the effect of a discharge on the water body would be
needed before such projects could move forward. Lake stratification can greatly
influence how discharges flow through a body of water. By proper study, the
locations of the discharge and withdrawal can be sited to preclude or minimize the
presence of reclaimed water in the diverted water. An important consideration for
location of the discharge will be the impact on receiving water quality. As an
example, a surface discharge into the warm upper layer of a stratified lake would
require higher levels of nitrogen and phosphorous removal.
For “indirect potable” surface water supply, the reclaimed water must be treated to
meet water quality standards for such discharges and be discharged to an
environmental buffer such as a lake. The buffer should have sufficient holding
capacity to provide an extensive holding time to facilitate natural purification
processes, and possibly for mixing with the ambient surface waters. As with any
surface water source intended for potable use, the withdrawn water will require
additional treatment to meet drinking water standards so that all microbial,
radiological, physical, and chemical contaminants are reduced to levels that meet
acceptable public health risks. Such “indirect potable” applications require high
levels of treatment twice, with the associated costs, although the costs may not be
significantly higher than would have otherwise occurred in order to meet discharge
and drinking water standards.
Reclaimed water also can be injected into a groundwater aquifer for a variety of
reasons, including preventing declining water levels in the aquifer, control of
movement of contaminated plumes, withdrawal of water somewhere else in the
aquifer for potable or other uses, etc. If the reclaimed water is withdrawn for use as a
potable source, it would also be considered “indirect potable” reuse. The reclaimed
water would mix with ambient aquifer waters and could change in chemical,
biological, and radiological content between the injection and withdrawal points.
Reclaimed water used in this manner will likely require additional water treatment
before use.
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Environmental
“Indirect potable” projects with reclaimed water require extensive treatment prior to
discharge and will again require extensive treatment after withdrawal from the
environmental buffer. These high levels of treatment are required for public health
and aquatic habitat protection. In many circumstances, reverse osmosis and filtration
through activated carbon are included in the wastewater treatment process. Both
discharge and withdrawal treatment facilities will have residuals that must be
properly disposed of as part of the wastewater plant’s operational procedures. The
energy requirements will most likely be higher to produce suitable reclaimed water
than for conventional wastewater and water treatment plants. This will be especially
true for those areas currently relying on stringent watershed control practices to
protect the source and thereby meeting all potable water health standards without
filtration.
Many wastewater treatment plants in the region have been sited near Puget Sound,
and are authorized to discharge to that body of water. Discharges of reclaimed water
to fresh water systems for “indirect potable” application would, under state standards,
require evaluation of impacts on beneficial uses of different kinds of receiving
waters, such as body contact recreation. Habitats, water quality, fisheries, and other
such issues may require study and evaluations before implementation. Using lakes or
aquifers as buffers would require addressing many environmental issues, and in some
situations could pose significant challenges.
Legal
The state’s “Water Reclamation and Reuse Standards” provide requirements for
discharge of reclaimed water to potable aquifers. This practice is an “indirect
potable” application if groundwaters are a drinking water source. Discharges to
surface waters must meet all applicable federal and state water quality standards. A
state or federal discharge permit would be required for the discharge of reclaimed
water to the environment, which Ecology would address when issuing a reclaimed
water permit. Both Ecology and DOH would likely require a description and
evaluation of the discharge and the right to withdraw the water from the
environmental buffer for “indirect potable” purposes to be included in general sewer
and water system plans, and be approved before development. Those plans would
need to include a description of any additional treatment of the recovered water that
would be necessary.
Financial
“Indirect potable” applications require two high-level treatment facilities: one for
wastewater (which may already be in place, but need to be enhanced), and another
for the potable water supply (which may already be in place as well, depending on
the quality of the system’s source water, but would also likely need to be enhanced).
The additional costs for these additional layers of treatment for “indirect potable” use
may be high, but should be compared to the costs of developing other water supply
and wastewater disposal options. Environmental benefits and drawbacks should be
factored into the decision-making process. The marginal cost of producing reclaimed
water may drop if the cost of meeting more stringent standards for local
governments/water supply entities increases.
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Public Acceptance
Even though stringent monitoring and treatment processes are available to produce
water that may be as good as or better than potable supplies, there are still public
concerns about the use of reclaimed water for drinking and culinary uses. However,
there is generally more public support for “indirect potable” use of reclaimed water
than for “direct potable” applications. In many areas of the United States, utilities
have been utilizing or planning for indirect aquifer recharge and use of surface
impoundments as buffers. Even though the NRC scientists and engineers have
provided a careful technical roadmap to use to evaluate “indirect potable” reclaimed
water projects, public acceptance may be a more substantial barrier than technical
considerations. Some aquifer-recharge projects have received highly negative public
reactions. In San Diego, after a multimillion-dollar public outreach program and
construction of infrastructure, the public opposition resulted in the project
cancellation. In King County, the Lakehaven Utility District faced significant public
concerns when recharge of reclaimed water to potable aquifers was discussed.
Political
Political bodies can function to encourage or discourage the use of reclaimed water
for various purposes. In Washington and in the Puget Sound region in particular,
political bodies have acted to encourage consideration of the use of reclaimed water
for non-potable uses such as irrigation. Direct and indirect use of reclaimed water
however raises a different set of political concerns.
Despite the indirect use of reclaimed water (intentionally or unintentionally) in other
parts of the country, and the availability of appropriate technology to use reclaimed
water in a manner that is protective of public health and the environment, the
financial and public acceptance concerns will continue to drive the political
acceptance of the practice. The non-potable use of reclaimed water offers the
potential of displacing large amounts of potable water, during periods of high
demand, at a reasonable cost and with a level of public acceptance. Any significant
increase in the use of reclaimed water will depend upon a number of factors,
including more complete development of non-potable uses, successful
implementation of pilot projects, resolution of environmental issues through
increased research, and changes in state law.

Preliminary Assessment of Reclaimed Water Potential
There are a significant number of operational water reuse projects in the three-county area.
Reuse projects totaling approximately 25 mgd have been identified that are either in the
design/planning stages or that could be developed in the near future. Of this potential 25 mgd
source of reclaimed water, approximately 17 mgd would serve current water purveyors.
Thus, these projects could provide water purveyors with approximately 17 mgd of additional
supply.
In King County, an analysis of the water rights database and an estimate of water use for a
variety of users indicates that as much as 150 to 200 mgd of water use is self-supplied. Selfsupplied water comes from wells and streams pumped by the landowner/operator. Of the
estimated 150 to 200 mgd total water use, approximately one-third, or 50 mgd, may be used
for parks, golf courses, and cemeteries (non-potable irrigation). Demand could potentially be
met from reuse projects. However, in many cases the water users are widely separated and
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are located far from reclaimed water sources. Therefore, serving them with reclaimed water
is not currently practical. Yet, in other cases, such as the proposed King County project in
the Sammamish River Valley, there are sufficient water users in close proximity using water
from the river or groundwater to make a water reuse project more feasible.

Key Issues and Next Steps for Reuse
The following steps were suggested by the Reuse Workgroup to further assess the potential
use of reclaimed water as one method of meeting the water demands of the Central Puget
Sound region. It should be noted that these suggested actions are the views of the Reuse
Workgroup and may not reflect the views, recommendations, or opinions of the Planning
Committee of the Forum. The six identified items include:
1. Assess the potential of self-supplied water users to use reclaimed water in Snohomish
and Pierce Counties. This effort would be similar to what has been done in King County.
Potential reclaimed water customers can be divided into two groups: those currently supplied
with potable water by water utilities and those self-supplied with potable water through water
rights of their own. The Outlook has examined the potential for use and expansion of
reclaimed water supplied by water utilities. There are also significant opportunities for water
reuse projects for self-supplied water users. Snohomish and Pierce Counties should identify
potential self-supplied water uses as well. Furthermore, all analyses of the potential for water
reuse should consider “bundling” of multiple users where appropriate in order to increase the
feasibility of reclaimed water projects. An important part of this effort is to ask the selfsupplied users of their interest in water reuse options and assure they are involved in the
process.
2. Explore opportunities for regional cooperation or cross-county participation in water
reuse projects. This concept is similar to regional cooperation of traditional conservation
methods. For example, Seattle is “buying conservation” in Tacoma by funding water
consumption retrofits in the Simpson mill, thereby gaining access to the conserved water.
However, it is only because Seattle and Tacoma are in the process of connecting their water
systems that this type of conservation effort will be possible. Similar types of arrangements
could be proposed for water reuse projects.
3. Consider the adoption of local, regional, or statewide policies requiring the use of
reclaimed water where feasible. There are already statewide requirements to this effect in
wastewater planning. These policies could take various directions including requiring or
encouraging the use of reclaimed water for some purposes, requiring the evaluation of using
reclaimed water for some purposes, or focusing on new development. An example of one
such policy is the City of Tacoma’s policy regarding new requests by large irrigation users
for water supply. Large irrigation users, such as cemeteries, large parks, and golf courses,
must include an evaluation of other potential sources of water; presumably reclaimed water
would be one such potential source. Tacoma’s policy could be used as a model for other
jurisdictions and expanded to more explicitly identify water reuse as one of the alternate
sources to be considered
4. Encourage the inclusion of water reuse topics in water conservation programs for
schools. Currently, there are ongoing efforts in the schools by water utilities and
environmental groups to provide education and promote conservation actions. This effort is
focused directly at school-aged children and young adults, but also indirectly reaches their
parents. Inclusion of water reuse topics would dovetail very appropriately into these
programs.
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5. Educate local elected officials and policy makers regarding water reuse so they can
address issues regarding appropriate uses, health issues, and permit requirements. The
goal is to work towards a shared understanding of water reuse.
6. Encourage elected officials to work with large industrial water users to consider
water reuse. Industrial users are a key target audience since the economies of scale
associated with large users increase the financial viability of many projects. Elected officials
can be an integral component to persuading industry to consider water reuse.
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STORMWATER OPTIONS
For utilities and state and local governments working to meet the water demands of a growing
population and stricter environmental regulations to protect fish and other endangered
species, identifying new sources of municipal water supply is becoming increasingly
challenging. Alternative approaches to stormwater management have the potential to
supplement available water supplies for fish and people, and therefore may be able to reduce
future needs for new municipal supplies.
Along with a growing future population comes an increase of impervious area from newly
developed land. This increase in impervious area has the unfortunate consequence of
decreasing the amount of stormwater infiltration that would otherwise have naturally
recharged underground aquifers.
Reduced groundwater recharge may also reduce
streamflows. Instead, stormwater runs off over impervious surfaces and must be collected,
possibly treated, and discharged. In addition, as less water is infiltrated, the resulting peak
flows from storm events increases, resulting in typical urban stormwater problems such as
increased flooding, stream erosion, and sediment loading. A different approach to
stormwater management (minimize stormwater and provide for local infiltration to the extent
possible) may be required in the future to minimize these effects on aquatic habitat.
Capturing stormwater runoff to supplement water supplies either directly or indirectly (such
as providing an opportunity for better infiltration or providing storage as a source of irrigation
water) provides an additional benefit of correcting stormwater-related problems typically
associated with urban runoff.
This section of the Outlook presents a summary of potential future stormwater management
options that could be used to directly augment existing water supplies through storage for
later use or indirectly by enhancing instream flows or providing a water source for
groundwater recharge in the three-county area.

Potential for Stormwater to Augment Water
Supplies
Stormwater management is viewed as a way to supplement potable water supplies either by:
n

Storage of runoff for later use (e.g., for irrigation), or

n

Decreasing runoff associated with development and thereby increasing infiltration to
groundwater.
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These descriptions are intended to inform water suppliers, elected officials, and other
stakeholders of potential stormwater management options that may be considered by utilities
in the three-county area for improving water supplies for people and habitat needs for fish. It
should be noted that the use of stormwater to supplement municipal water supplies is a
relatively new concept in this region. As demand in the region increases, it will be necessary
to use existing sources more efficiently and to develop new sources. The use of stormwater
to offset demand or supplement supplies will likely become more common.
This section of the Outlook focuses on identifying “generic” examples (and specific examples
where available) of how stormwater could be managed with its impact on municipal water
supply as a consideration. Using information provided by various sources, a profile for each
stormwater management option was prepared, including an overall description of the option
and a more specific description based on a series of technical, environmental, legal, financial,
and political criteria. This section summarizes those options in a consistent format so that
comparable information is presented for each option.
Since the consideration of stormwater as a “source” to offset or supplement municipal water
supplies is such a new concept, the profiling criteria raised many questions which must be
answered in order to fully assess the potential of these management techniques to impact
water supplies. Some of the factors that influence the use of stormwater to augment water
supplies include the following:
n

Local geology

n

Design standards

n

Public health and safety

n

Community acceptance

n

Maintainability of facilities

n

Cost

n

Uncertain water rights issues

n

Variability of stormwater flows

n

Seasonal conflict of availability and demand (low summertime flow vs. high summertime
demand

n

State, local, and federal regulatory requirements

The stormwater management options described are projects that could increase the amount of
water available to help meet the needs of the region. Although many of these options may
not directly provide a potable source of water, they may be used to indirectly offset demand
by augmenting other sources of supply or by replacing potable water for uses such as
irrigation. The projects presented may provide the following benefits, which could increase
supply either directly or indirectly.
n

Recharging existing underground aquifers,

n

Enhancing streamflows or supplement the water levels in wetlands,

n

Providing water for irrigation,

n

Providing water for separate greywater systems (flushing toilets, etc.).

Costs for these options vary considerably, therefore some of these options may not be
cost-effective when compared to other supply options.
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Conclusions
The use of stormwater for augmenting water supplies has not been widely implemented for
several reasons. Stormwater development standards have only been developed in some
jurisdictions within the three-county region since the mid-1970s, whereas design standards
for commercial, industrial, and residential development, in addition to their supporting
infrastructure, were adopted into state and local ordinances many years prior to the existence
of stormwater development standards. Since general development standards have been
primarily driven by such factors as public health and safety, and cost savings, a new approach
to design standards will be needed to promote the use of stormwater to augment water
supplies.
In order for stormwater to augment or supplement municipal water supply, the management
emphasis must be focused on providing for more natural infiltration opportunities for
stormwater, rather than primarily on the movement of runoff. Storage, both in impoundment
and in aquifers, must become a major component of stormwater management and be
integrated into development activities. This shift in management emphasis will require
changes in development regulations and design principles. In addition, the entities
responsible for stormwater management and water supply will need to coordinate programs
and policies so that water supply considerations are taken into account when setting
stormwater standards. The Washington State Department of Ecology (Ecology) and/or the
Legislature must develop a new policy for stormwater management before programs can be
designed and implemented by utilities.
As discussed previously, urbanization inhibits the natural hydrological cycle by increasing
the amount and intensity of runoff events and by preventing the natural infiltration that would
otherwise occur in less developed areas. In addition, the increase in the region’s population
has created a large demand for municipal water supply. The Stormwater Workgroup
identified many challenges and unknowns that need to be overcome before stormwater can be
better used to offset potable water demands. These include the following:
n

Those responsible for the management of stormwater and the management of water
supplies must work together to determine how stormwater can best be used to offset
potable water demands.

n

Development regulations must be changed so that the amount of impervious area allowed
is minimized, thus promoting increased infiltration.

n

Features that collect on-site and store winter runoff for use as irrigation water must be
designed into facilities which use substantial amounts of irrigation water (such as golf
courses and parks).

n

What (if any) water rights are needed to allow for beneficial uses of stormwater needs to
be clarified.

n

The legal requirements or ramifications of new approaches to stormwater management
and use must be clarified.

n

Stormwater planning, as required with reissue of Phase I NDPES, should be used to
promote:
n

Policy, programs, or regulations that require regional capital improvement programs
to incorporate the use of stormwater to offset potable water demand,

n

Policy, programs, or regulations requiring retention of runoff on-site, and
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n

Policy, programs, or regulations that require additional inspection and maintenance
programs for stormwater systems

As the competing uses of water supplies for people and fish become more strained, the
development of less conventional water sources, such as captured runoff from urbanized
areas, will be come more attractive.

Criteria for Profiling Stormwater Management
Options
As future stormwater management options are identified, it is important to find a consistent
way to characterize the yields, costs, institutional and environmental constraints, etc., of the
various management options under consideration so that useful comparisons can be made.
Therefore, criteria were developed to provide a uniform and objective profile for these
options.
Each stormwater management option profile includes a project description that is described
using the following criteria:
n

Technical (quantity, quality, location, availability, ability to develop, etc.)

n

Environmental (direct and indirect impacts on environment, competing uses, compatible
uses, adaptive management, sustainability, etc.)

n

Legal (interpretation of legal options, uncertainty of legal status, regulatory vs. factual
constraint, etc.)

n

Financial/Economic (capital and operating costs, indirect costs, environmental mitigation,
societal costs, etc.)

n

Political/Social (issues such as subregional vs. local, regional vs. state, Growth
Management Act [GMA] vs. Endangered Species Act [ESA], adaptive vs. regulatory,
etc.)

Specific Stormwater Management Options
Table 11-1 shows the stormwater management options that are presented in this section. It is
typical for water utilities to explore multiple future stormwater management options with the
understanding that only a limited number would be developed for potential future
implementation. The options listed below were identified as the most significant and/or
likely to be implemented in the region, and can augment water supplies by storing stormwater
for later use (e.g., aquifer storage and recovery [ASR], vaults, ponds, wellfields) or by
providing increased groundwater infiltration (which through hydraulic continuity can increase
streamflows or provide a passive source of water supply).
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Table 11-1: Stormwater Management Options
Generic Management Option

Example

On-site storage for summertime irrigation and stream
augmentation

Golf course storage and irrigation

Pipe outfalls for direct injection to well fields or to storage
facilities

Lakehaven OASIS

Redesign of street right-of-ways

Sea-Street Project
Highway projects

Use or keep stormwater generated on-site at the site.
Collection of roof runoff to flush toilets

King CountyJackson Street Building
Cedar River Education Center

Collection of roof runoff for irrigation
Infiltration/dispersion BMPs
Vegetated roofs

Cedar River Treatment Facility:
Design-Build-Operate

Soil amendments
Low Impact Development (LID)

City of Lacey LID Pilot Project
Soil amendments

Locating and using gravel pockets for percolation

City of Seattle is currently updating its
soils mapping

Retrofitting stormwater systems in highways and other
roadways

Management Option Profiles
The profiles for each stormwater management option are presented below and in Table 11-2.
Table 11-2 is a summary of each supply option and includes general technical information;
water rights issues; benefits of the management option; potential project constraints; and
potential implementation issues.

On-Site Storage for Summertime Irrigation and Stream Augmentation
Golf courses or other large landscaped areas typically have open areas that could be well
suited for the location of detention ponds. These ponds could be used to store stormwater
during wet periods. The stored water could then be used at a later time to irrigate the grounds
and/or for stream augmentation. The water stored in the ponds could be primarily from two
sources: 1) runoff from roadways, parking lots, or any other areas that concentrate runoff, and
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2) high-flow seasonal diversion of a portion of the flow from a stream located in the vicinity
of a golf course.
A golf course that holds a water right to withdraw water from a stream for irrigation typically
would withdraw a large amount of water during the summer evening hours to irrigate the
course, resulting in a decrease in flows downstream of the withdrawal location. If detention
ponds were constructed on the golf course grounds, the water right could instead be
withdrawn at a lower constant rate throughout the day and stored in the ponds. During the
summer months the pond water could be used for irrigation in the evening. For those projects
that withdraw from a stream, withdrawing a small constant amount of water throughout the
day would have less of an impact on streamflow than diverting a larger amount for a shorter
period of time, which would result in greater fluctuations of streamflow throughout the day.
During the winter months, the ponds could be used to store stormwater and to decrease
downstream flows.
If there were any storm events during the irrigation season, runoff from the course could be
conveyed to the ponds, which could then be used later for irrigation. Using the stored water
may also reduce the need for potable water for irrigation.
Technical
Technical requirements of golf course storage require construction of surface detention
ponds, possibly combined with water quality treatment components. Also, some conveyance
pipelines may be required to bring the streamflow or stormwater runoff to the ponds. Where
the topography does not allow for gravity flow to the ponds, pumping would be required.
Environmental
For fish-bearing streams, streamflow diversions would need to be accomplished in a manner
that would not jeopardize fish in the stream. This is particularly challenging in regard to
juveniles. Benefits of stream diversions may include:
n

Reducing peak instream flows during the wet season.

n

Reducing the demand for potable water during the irrigation season.

n

Minimizing fluctuations in downstream flows by reducing the peak withdrawal rate from
the stream when exercising a water right in the stream.

Legal
Water rights issues related to the use of stormwater for irrigation would need to be addressed.
Financial
This type of concept could be constructed at the cost of conveyance and detention facilities
that would be required to store stormwater for the site or to store diverted irrigation water.
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Table 11-2: Stormwater Management Option Profiles
Generic Management Option

Water Rights Issues

Water Supply/Environmental Benefits

On-site storage for summertime
irrigation and stream
augmentation

Water right required for diversion to
and withdrawal from storage facility

Summertime irrigation water and stream
augmentation

Large land area required for storage facilities

Pipe outfalls for direct injection
to well fields or to storage
facilities

Water rights may be required for
withdrawal from ground

Summertime irrigation water

Environmental permitting for discharging of
stormwater to ground

Recharge groundwater
Decrease streamflows during the wet season

Redesign of street right-of-ways

None

Decreased impervious areas decreases peak flows,
design allows for increase in time for runoff to enter
streams, provides water quality benefits, may
promote better infiltration where soils allow

Project Constraints/Implementation Issues

Environmental permitting for withdrawals from
streams

Water quality constraints related to injection into
wells
Public acceptance
Changing established design standards for street
widths
Safety considerations and emergency access
related to roadway width

Use or keep stormwater generated on-site at the site
Collection of roof runoff to flush
toilets

Possibly required

Uses non-potable roof runoff to augment potable
water supply by using stormwater runoff that that
would otherwise enter the Combined Sewer System
or the existing storm drain system

Prevention of back flow to potable water source
and other Department of Health concerns

Collection of roof runoff for
irrigation

Possibly required

Augments potable water supply

Requires land for storage facility

Infiltration/dispersion BMPs

None required

Promotes infiltration to recharge groundwater

Creating localized drainage problems such as
flooding, wet basements, etc.

Decrease winter peak flows
Vegetated roofs
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Table 11-2: Stormwater Management Option Profiles
Generic Management Option
Soil amendments

Water Rights Issues
None required

Water Supply/Environmental Benefits
Decreases winter peak flows to downstream
systems

Project Constraints/Implementation Issues
More upfront cost for purchase of soil amendments

Promotes infiltration, soil water retention
Decreases demand for irrigation
Low Impact Development (LID)

None required

Promotes infiltration, soil water retention
Decreases demand for irrigation

Locating and using gravel
pockets for percolation

Depending on source of water, may
be required

Decreases winter peak flows to downstream
systems

Public safety/emergency vehicle access will be a
concern as will: community acceptance, acquisition
of water rights, the potential for out of basin
transfers, reliably quantifying groundwater recharge
benefits, GMA compatibility, and high unit cost for
some LID options
Creating localized drainage problems such as
flooding, wet basements, etc.

Increases summertime streamflows
Recharges groundwater table
Retrofitting stormwater systems
in highways and other roadways
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Political/Social
Detention ponds in golf courses could provide interesting water features/amenities for the course.
Construction of large surface detention facilities could be incorporated into the design of the golf course.
Since there are few large open spaces available in urbanized areas, golf courses lend themselves open to
forming partnering agreements with those undertaking new development to meet their flow control
requirements. Since golf courses are big users of water in the summer months, a detention facility on-site
could provide a good source of irrigation water to offset some of the potable demands.
Planning and Permitting Status
This type of project would require special review by the Washington State Department of Fish and Wildlife
for the Hydraulic Project Approval (HPA).

Pipe Outfalls for Direct Injection to Wellfields or to Storage Facilities
Storm drainage systems collect and concentrate runoff from a drainage area and convey the runoff to a
downstream outfall. If collected stormwater was used for injection into wellfields or if it were conveyed to
other storage facilities, the stored water could be used at a later time for non-potable water use, or as a source
for groundwater recharge.
Technical
Projects of this type would require either an existing or new conveyance system. For those projects
providing direct injection to wellfields, the injection components (i.e., pumps) would also be required. For
those projects providing either surface or sub-surface storage, a pond or vault structure would be required.
Water quality treatment facilities would also be required.
Environmental
Injection of stormwater into wellfields raises the concern of contamination of groundwater. Storage of
stormwater in vaults or ponds would pose less environmental risk for groundwater. The intended use of the
water withdrawn from the pond or vault would dictate the level of treatment needed (which may exceed
current stormwater treatment requirements).
Legal
A water right is legally required under Washington State law in order to collect and use any water, with the
exception of single-family wells, which are specifically exempted. There is some uncertainty regarding the
need for a water right to directly collect precipitation for use. This should be clarified.
Financial
The cost can vary dramatically depending on the level to which soils are conducive to applying water to them
through pumping or natural infiltration.
Political/Social
Injection of stormwater to well fields would likely receive some public opposition due to concern over
possible groundwater contamination.
X011078_3127
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Planning and Permitting Status
Issues that need to be considered are the quality of the stormwater that would be infiltrated and the level of
stormwater treatment required. There will be permits needed from the Department of Ecology at a
minimum, and probably the Washington State Department of Health (DOH). The local water utility will be
heavily involved if the utility draws water from wells that maybe impacted by the injection or infiltration of
stormwater.

Redesign of Street Rights-of-Way
Redesigning of streets to minimize the amount of impervious area is a concept that is becoming more
attractive. The benefits of reducing impervious area are to better promote infiltration, to slow the rate of
runoff entering our urban streams during the winter months, to provide land for water quality treatment for
road runoff, and to provide areas landscaped with native vegetation and decrease the demand for irrigation.
The Sea-Street project, located in the Ballard neighborhood of Seattle is an example in which an alternative
road design provided many benefits. The Sea-Street project is nearly complete. The site consists of a oneblock stretch of residential road that is located at Second Avenue NW. Runoff from this urban single-family
residential neighborhood enters into a tributary to Piper’s Creek. Pipers Creek is a highly urbanized salmonbearing creek located within Carkeek Park in northwest Seattle.
As part of this project, a meandering 14- to 18-foot-wide road was constructed that has a sidewalk on only
one side of the road and vegetative swales on both sides of the road to collect drainage. Undersized culverts
were constructed under the driveways to act as flow control structures to slow down the runoff and thereby
reduce peak flows to the creek.
Benefits of redesigning streets in this manner include providing land for water quality treatment or
infiltration. Infiltration provides a means to minimize the amount of runoff entering the downstream
drainage system.
Technical
Technical considerations include either meeting or changing development standards.
Environmental
Projects of this nature could provide the following environmental benefits:
n

Reduces peak flows

n

Encourages better infiltration of runoff to replenish the ground water

n

Reduces impervious surfaces

n

Provides water quality treatment

Legal
The ultimate goal of projects of this type is to provide an alternative to adopted standards for residential
streets.
Financial
For new development, this type of street design may be less expensive compared to conventional urban street
design consisting of curb, gutter, and piped conveyance systems.
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Political/Social
Some of the political/social issues that should be considered are:
n

Acceptance of reduced road widths by neighborhood.

n

Meandering pattern of roadway slows traffic and provides pedestrian/bicycle safety.

n

If implemented in a neighborhood that has substandard street widths, a substantial amount of the rightof-way will be disturbed. This would not be an issue in a newly developing area.

Planning and Permitting Status
Construction of the Sea-Streets project is almost complete, and a dedication ceremony is expected to occur.

Use or Keep Stormwater Generated On-Site at the Site
Using or keeping stormwater on-site has several advantages with respect to municipal water supply and the
protection of aquatic resources:
n

It can reduce the quantity and high peak flows of stormwater discharged to local streams during the
winter months when such factors are most likely to stress fish and erode habitat,

n

It can increase groundwater recharge important to maintaining sufficient spring and summer baseflows in
streams for fish,

n

It can reduce the amount of stormwater-born pollutants discharged to local streams, and

n

It can reduce municipal water supply needs.

Several best management practices (BMPs) can be designed or retrofitted into a site to keep stormwater onsite. These include:
n

Collection of roof runoff to flush toilets,
Collection of roof runoff for irrigation,

n

Infiltration/dispersion BMPs,

n

Vegetated roofs,

n

Porous pavement, and

n

Soil amendments.

n

Collection of Roof Runoff to Flush Toilets
The recently constructed King Street Center building located in Seattle at 201 South Jackson Street provides
an example of where precipitation is collected and stored in tanks in the building and used to flush toilets in
the building (see schematic below). In this example, stormwater is being used prior to discharge to a
combined sewer system. In other circumstances, stormwater used for toilet flushing could be diverted from a
separate stormwater system into the sanitary sewer system.
Technical
As with all rainwater collection systems, the yield varies seasonally and from year to year. The King Street
Center's annual flushing budget is approximately 2.2 million gallons. The building’s water reclamation
system is expected to save 1.4 million gallons a year, or 64 percent of the annual flushing budget. The
system is supplied by both roof runoff and groundwater pumped from under and around the building’s
foundation. In a normal year (with 40 inches of total rainfall), the roof alone (at 42,000 square feet) can
supply about one million gallons of water.
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A separate plumbing system is required for the building’s toilets.
Roofs are typically not defined as pollution-generating surfaces unless they are made of metal that has not
been treated to prevent leaching. Therefore, no treatment is required to meet discharge standards. However,
filtration to remove debris is advisable.
It is expected that almost all roof runoff collected will be used for flushing with very little being discharged
to the local storm drainage system. Any discharge that occurs would likely happen during a major storm
event that occurs on a weekend when flushing demand is down.
Environmental
The amount and frequency of discharge to the local storm drainage system is unknown without further
analysis. Such analysis would be needed in unincorporated King County to show that the development site
was meeting its discharge performance requirements (i.e., control of peak discharges and/or durations to
match those of a predeveloped condition). It is likely that the same amount of live detention storage would
still be required to ensure these discharge requirements were being met under worst case conditions (i.e., the
building is closed for an indefinite period of time).
Therefore, the primary benefit of the system is reduced use of potable water from the public system. Other
benefits include reducing the substantial increases in runoff volumes to streams and wetlands caused by new
development that converts native land cover to impervious surfaces and less pervious land cover. While
increases in peak flows and durations can be limited with conventional stormwater controls, increases in
runoff volume are typically not preventable because most development sites lack the soil conditions
necessary for large quantity infiltration of runoff. This is mainly because of the predominance of glacial till
soils in this region. Increases in runoff volume can impair habitat functions essential to fish and adversely
affect wetland vegetation diversity.
In some instances, diverting stormwater for non-potable uses may reduce water available for infiltration and
groundwater recharge. This could be considered a consumptive use requiring a water right and result in
adverse impacts on groundwater recharge and streamflow.
Legal
A water right is legally required under Washington State law in order to collect and use any water, with the
exception of single-family wells, which are specifically exempted. There is some uncertainty regarding the
need for a water right to directly collect precipitation for use. This should be clarified. Ecology staff have
indicated that the King Street Center system would be considered a de minimus use, not requiring a water
right.
Financial
The total cost for the King Street Center stormwater collection system was $325,000, but that was probably
high given that the building was already designed and budgeted before it was decided to put in the system. It
is estimated that the true cost would have been about 10 to 25 percent less (or $244,000 to $292,500). It is
estimated that it will take at least 100 years for the system’s capital cost to be offset by savings in municipal
water supply.
Political/Social
There appears to be no regulatory barrier associated with the construction of such systems other than the
water right issue. Other barriers are likely to be the cost effectiveness of such systems. With a 100-year
payback, these systems are not likely to be installed unless financial incentives are provided or unless
regulations or policies are adopted requiring or encouraging such systems.
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Planning and Permitting Status
The King Street Center project was completed about two years ago and has been in operation
since.

Collection of Roof Runoff for Irrigation
Runoff from the roofs of homes or other buildings can be collected and stored for use in
landscape irrigation. Systems can be sized to collect all runoff or only a portion with the
remainder bypassing or overflowing the storage system. A typical aboveground storage tank
is detailed below.

Technical
As with all rainwater collection systems, the yield varies seasonally and from year to year.
For a typical urban subdivision lot in King County, studies have suggested an annual
irrigation need of about 17,300 gallons for a typical 3,600-square-foot yard. In a normal year
(with 40 inches of total rainfall), a typical residential roof (at 2,000 square feet) can supply
about 50,000 gallons of water. Modeling of this roof runoff throughout the year suggests that
a storage volume of about 10,000 gallons would be sufficient to meet summer irrigation
needs. Such a system would discharge stormwater from the site about 22 percent or more of
the time that precipitation occurs.
Roofs are typically not defined as pollution-generating surfaces unless they are made of metal
that has not been treated to prevent leaching. Therefore, no treatment is required to meet
discharge standards. However, filtration to remove debris is advisable.

11-14 Water Supply Outlook

7/19/01

X011078_3127

Stormwater Options
Environmental
The amount and frequency of discharge to the local storm drainage system by a subdivision
incorporating these systems on all lots is unknown without further analysis. Such analysis
would be needed in unincorporated King County to show that the subdivision development
site was meeting its discharge performance requirements (i.e., control of peak discharges
and/or durations to match those of a predeveloped condition). It is likely that the same
amount of detention storage would still be required for the subdivision to ensure these
discharge requirements were being met under worst case conditions (i.e., conditions in which
the roof collection systems are full or not being maintained and used as designed).
Therefore, the primary benefit of the system is reduced use of potable water from the public
system. Other benefits include reducing the substantial increases in runoff volumes to
streams and wetlands caused by new development that converts native land cover to
impervious surfaces and less pervious land cover. While increases in peak flows and
durations can be limited with conventional stormwater controls, increases in runoff volume
are typically not preventable because most development sites lack the soil conditions
necessary for large quantity infiltration of runoff. This is mainly because of the
predominance of glacial till soils in this region. Increases in runoff volume can impair habitat
functions essential to fish and adversely affect wetland vegetation diversity.
Legal
A water right is legally required under Washington State law in order to collect and use any
water, with the exception of single-family wells, which are specifically exempted. There is
some uncertainty regarding the need for a water right to directly collect precipitation for use.
This should be clarified.
Financial
The capital cost of a collection system is a function of the size. The expensive component is
the storage reservoir. Aboveground storage reservoirs are less visually acceptable but are
also less costly. The total cost of subsurface reservoirs is nearly double that of aboveground
reservoirs (30 to 60 cents vs. 60 to 100 cents per gallon). Below 15,000-gallon storage
volumes, polyethylene or fiberglass storage tanks are the best value. Above 15,000 gallons,
concrete vaults are generally more cost-effective. For the 10,000-gallon storage facility
mentioned above, the capital cost would be $3,000 to $6,000 for an aboveground tank or
$6,000 to $10,000 for a belowground facility.
Political/Social
There appears to be no regulatory barrier associated with the construction of such systems
other than the water right issue. The main barrier is likely to be the high capital cost of such
systems on individual single-family lots. Consequently, these systems are not likely to be
installed unless financial incentives are provided or unless regulations or policies are adopted
requiring or encouraging such systems.
Planning and Permitting Status
Other than the water right issue, there should be no permitting required for small systems.
Large systems that use a cast-in-place concrete vault may require building permits and
structural review.

X011078_3127

7/19/01

Water Supply Outlook 11-15

Section 11
Infiltration/Dispersion BMPs
Infiltration/dispersion best management practices (BMPs) are simple methods and designs for
infiltrating, dispersing, and retaining runoff on development sites so as to maximize
opportunities for groundwater recharge and reduction of runoff volumes. The BMPs include
roof downspout gravel trench systems, driveway flow spreaders, and driveway contouring to
minimize concentration of runoff. Standardized sets of these BMPs have been developed by
utilities in the region. The BMPs are designed to be used on individual lot single-family
residential developments and would be applied through permitting of these developments.
Technical
Infiltration BMPs are gravel trench systems designed to percolate roof runoff into the ground.
The ability to infiltrate this runoff is a function of the soil conditions on a given site.
Generally, sand and gravel soils infiltrate well, while silty and clayey soils do not. Shallow
water tables also limit infiltration. If the soil conditions on any given site are suitable for
infiltration, use of an infiltration BMP is required over dispersion BMPs for managing roof
runoff.
Dispersion BMPs are intended to spread runoff from roofs and/or driveways over the ground
surface to allow infiltration to occur to the extent possible before the runoff is collected and
treated by other stormwater facilities (i.e., detention and water quality treatment facilities). If
soil conditions are not suitable for infiltration of roof runoff, dispersion BMPs are the second
required choice unless they pose a flooding or erosion problem. If this is the case, then a
perforated stub-out connection may be used to convey downspout flow to the local drainage
system. This is basically a perforated conveyance pipe that runs through a gravel trench prior
to discharge to the local drainage system.
These BMPs all serve to increase groundwater recharge and reduce runoff volumes
discharged to streams and wetlands. While these techniques do not directly supply water for
human use, they can make more water available.
Environmental
Benefits include improved baseflow in streams, increased groundwater supply, and reduction
of the substantial increases in runoff volumes to streams and wetlands caused by new
development that converts native land cover to impervious surfaces and less pervious land
cover. While increases in peak flows and durations can be limited with conventional
stormwater controls, increases in runoff volume are typically not preventable because most
development sites lack the soil conditions necessary for large quantity infiltration of runoff.
This is mainly because of the predominance of glacial till soils in this region. Increases in
runoff volume can impair habitat functions essential to fish and adversely affect wetland
vegetation diversity.
Legal
No water right is required.
Financial
There are no direct financial benefits to the property owner who installs or operates these
BMPs. They are a form of stormwater mitigation that would be required through permitting
of new development.
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Political/Social
There is general acceptance of these BMPs as a form of stormwater mitigation. Individual
property owners could but are not likely to install these BMPs independent of development
proposals.
Planning and Permitting Status
This form of stormwater mitigation is currently proposed to be required by Ecology in its
update of the Stormwater Management Manual for Western Washington.

Porous pavement
Porous pavements can include porous asphaltic concrete or Portland cement concrete as well
as systems based on unit paving blocks with pervious fill to allow infiltration of stormwater.
Technical
These systems allow rainfall to infiltrate through the pavement into the underlying soil.
Runoff can be reduced and groundwater recharge increased. Design and performance of
these systems is not well established in Washington. Long-term maintenance is also a
concern. Further pilot applications of this type of BMP are needed to better assess its
performance and maintainability.
Of all the porous pavement options, modular grid pavement holds the most promise of
performing in a somewhat reliable manner.
Modular grid pavement is appropriate for use outside of public right-of-way in low-traffic or
infrequently used areas such as residential driveways, low-traffic driveways, overflow
parking areas, maintenance access roads, etc. Modular grid pavement consists of a lattice of
concrete, plastic, or other load-bearing material over a permeable base course such as gravel
or sand. A minimum of 6 inches of permeable base should be placed under the pavement.
Grass may be grown in the interstices of the grid.
Provisions for the removal of oil and grease contaminated soils should be included in the
maintenance plan for modular grid pavements. The finished grade of the soil surface within
the pavers should be about 0.75 inch below the top of the pavers. Smooth surfaced walkways
may be run across modular grid pavements, but impervious surfaced walkways should not
exceed 10 percent of the total paved surface.
Environmental
Benefits include improved baseflow in streams, increased groundwater supply, and reduction
of the substantial increases in runoff volumes to streams and wetlands caused by new
development that converts native land cover to impervious surfaces and less pervious land
cover. While increases in peak flows and durations can be limited with conventional
stormwater controls, increases in runoff volume are typically not preventable because most
development sites lack the soil conditions necessary for large quantity infiltration of runoff.
This is mainly because of the predominance of glacial till soils in this region. Increases in
runoff volume can impair habitat functions essential to fish and adversely affect wetland
vegetation diversity.
Because of concerns about the long-term performance of porous pavements, their benefit in
reducing stormwater runoff cannot be relied upon when sizing detention facilities to meet
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discharge performance requirements. The exception to this is the use of modular grid
pavement, which can be modeled as a pervious grassed surface when sizing detention
facilities.
Legal
No water right is required.
Financial
May be more expensive to design, construct, and maintain than conventional pavement
systems.
Political/Social
Use of modular grid pavement for residential driveways, sidewalks, or patios may not be
desirable for aesthetic or other reasons. Porous pavements are not likely to be installed unless
financial incentives are provided or unless regulations or policies are adopted requiring or
encouraging their use.
Planning and Permitting Status
Porous pavements are currently not allowed within the road right-of-way of most
jurisdictions.

Vegetated Roofs
Vegetated roofs typically consist of a moisture barrier overlain by a few inches of growing
medium with vegetation on the surface. The vegetation may consist of grasses or other lowgrowing plants.
Technical
Structural enhancements are typically required to support a vegetated roof system. In
addition, a conveyance system may still be required to remove flows from large rain events.
Vegetated roofs have been used for years in Europe, particularly Germany. Some have been
constructed in the United States and commercial vendors currently offer systems in this
country. Data that shows the effectiveness of peak runoff control for large storm events is not
available, but vegetated roofs can reduce runoff volumes through increased
evapotranspiration. Some reduction in peak discharge during smaller storm events is
expected due to storage of water in the growing medium.
Environmental
Potential benefits include reduced peak stormwater flows and reduced total runoff volume.
This system reduces the total volume of runoff but does not promote infiltration (no increase
in groundwater recharge).
Further analysis and experience with this BMP is required to determine a standardized depth
and composition of growing medium that would provide a runoff reduction benefit that can
be modeled for the purposes of sizing a detention facility.

11-18 Water Supply Outlook

7/19/01

X011078_3127

Stormwater Options
Legal
No water right is required.
Financial
May be somewhat more expensive than conventional roof systems.
Political/Social
Use of vegetated roofs may not be desirable for aesthetic and/or financial reasons. Therefore,
they are not likely to be installed unless financial incentives are provided or unless
regulations or policies are adopted requiring or encouraging their use.
Planning and Permitting Status
There is currently no local experience with permitting.

Soil Amendments
The purpose of amending soil is to improve the moisture-retaining ability of disturbed soils,
thereby reducing runoff and increasing groundwater recharge.
Technical
The natural moisture-holding capacity of soil is greatly diminished as a result of
development. Amending disturbed soils with compost helps to restore the natural soil
properties. In King County, 2 to 4 inches of compost tilled into 6 to 8 inches of soil is
recommended.
The compost should comply with Ecology guidelines for Grade A compost quality
(Publication 94-38) or be of a quality that does not contain any sawdust, straw, green or
under-composted organic matter, or toxic or otherwise harmful materials, including
unsterilized manure that can leach fecal coliform bacteria into receiving waters.
In areas where tilling is not feasible, a 6-inch layer of hog fuel or shredded wood (not to be
confused with beauty bark) can be applied on top of the ground surface.
Environmental
Benefits include reducing the need for landscape irrigation and fertilizer, reducing runoff and
pollutants, and increasing stream baseflow and groundwater recharge. Reduces demand for
potable water during the summer.
Legal
No water right is required.
Financial
There is a higher initial cost (about twice as high), but savings in water, fertilizer, pesticides,
and plant replacement will more than offset that cost over time.
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Political/Social
There are no barriers other than the higher initial cost. Builders interested in maximizing
profits will likely not amend soils at new home sites unless a financial incentive is provided
or soil amendment is required by regulation. Individual homeowners may also opt for a
lower initial cost not realizing the potential long-term savings of amended soil.
Planning and Permitting Status
No permit is required, but many jurisdictions are planning to adopt regulations that require
this BMP to be applied through permitting of new developments and clearing activities.

Low Impact Development
Technical
Urbanization disrupts the natural hydrological cycle. When forests are replaced with
building, roads, parking lots, landscaping, etc., the volume of runoff increases and the volume
of groundwater recharge decreases. This can reduce stream baseflow in urbanized and
urbanizing watersheds.
Low impact development (LID) can reduce the hydrological impacts of urbanization by
minimizing increases in runoff volume. Although reduced stormwater runoff can have many
beneficial affects, including reduction in scouring of salmonid redds, decreased flooding,
increased channel stability, and improved water quality, this analysis focuses on low impact
development techniques with the potential to minimize reductions in groundwater recharge.
If low impact development can be shown to reduce groundwater recharge impacts compared
to traditional land development practices, it is hoped that an increased volume of recharge
could be diverted from surface waters or pumped from wellfields and utilized for potable
water.
A total of 13 low impact development best management practices were evaluated for three
hypothetical developments. The BMPs considered were: reduced front yard setbacks,
pervious sidewalks, sidewalks on only one side of residential street, shared driveways, ecoroofs, reduced lot sizes, narrow streets, landscaped cul-de-sacs, compost-amended soils,
“65/10” requirements, reduced parking requirements, shared parking, and reduced
landscaping requirements.
The first nine BMPs were evaluated for a hypothetical 10-acre residential site within an urban
growth area with a zoning of four dwelling units per acre. The 65/10 BMP was evaluated for
a hypothetical 10-acre residential site outside any UGA with a zoning of one dwelling unit
per five acres. The last three BMPs were evaluated for a hypothetical 10-acre
business/commercial site within a UGA.
An office park was assumed as the
business/commercial land use.
The BMPs for residential sites were applied to a hypothetical 10-acre plat zoned for four
dwelling units per acre. All ground cover in the hypothetical traditional single-family plat
was assumed to be either impervious surfaces (roads, sidewalks, roofs, or patios) or
lawn/landscaping. The assumed percentage of each type of ground cover was based upon an
average of recent single-family plats approved by the City of Everett. The residential BMPs
were then evaluated individually and compared to the hypothetical traditional single-family
plat. The effect of each BMP on ground cover is summarized in Table 11-3.
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Table 11-3: Reduction in Impervious Surfaces for Various Low Impact Development BMPs
(All sites are 10 acres)
No.
of
Lots

Total

%
TIA

Lawn
Area
(acres)

Forest
Area
(acres)

Roofs

Driveway

Traditional
SF Plat

40

1.38

0.42

4.5

45

5.5

0

Grass roofs

40

1.51

0.42

3.12

31.2

6.88

0

One
Sidewalk

0.46

1.30

0.37

4.23

42.3

5.5

0.27

0.73

0.46

1.08

0.32

3.97

39.7

6.0

0

1.38

0.37

0.46

1.51

0.42

4.13

41.3

5.5

0.37

40

1.38

0.73

0.46

1.51

0.41

4.49

44.9

5.5

0

10’ front
setback

40

1.38

0.55

0.46

1.51

0.42

4.32

43.2

5.5

0.18

Reduce lot
size 50%

40

1.38

0.73

0.46

1.51

0.42

4.5

45.0

1.46

4.04

14’ one way
lanes

40

1.38

0.73

0.46

0.97

0.42

4.0

39.6

5.5

0.541

SF Plat w/
all BMPs

40

0

0

0.46

0.54

0.00

1.0

10.0

3.6

5.39

65/10

2

1.0

10.0

2.5

6.5

Traditional
Office Park

9.5

95.0

0.5

0

Office Park
w/ BMPs

7.8

78.0

Patio

Straight
Roads

Cul-desacs

0.73

0.46

1.51

0

0.73

0.46

40

1.38

0.73

Pervious
Sidewalk

40

1.38

Shared
driveways

40

Landscaped
cul-de-sacs

Land Use

2.2

BMP Descriptions
Zoning codes typically require homes to be a specified distance from the edge of the fronting
public right-of-way. This “front yard setback” requirement increases the length of driveway
in single-family residential developments (Foley 1999). The City of Everett’s front yard
setback requirement is 20 feet. If the setback requirement is reduced, driveways can be
shortened and the amount of impervious surfaces reduced. A 10-foot setback was assumed in
this analysis. It was also assumed that the reduced setback requirement reduced the footprint
of the plat, allowing retention of a small forest reserve
Typical roadway standards for single-family plats require 5.5-foot-wide concrete sidewalks
on both sides of the street. In a study of impervious services for the City of Olympia, Clarke
et al. (1994) recommended changing road standards to require a sidewalk on only one side of
residential streets. This BMP could also reduce the footprint of the plat and allow retention
of a small forest reserve.
Using permeable rather than traditional pavement systems could reduce surface runoff from
residential sites. Permeable pavements systems tested by Booth and Leavitt (1999) showed
virtually no surface water runoff during an intense (up to 0.5 inches per hour rainfall
intensity) 1996 storm. For this analysis, it was assumed that permeable pavement had
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hydrologically similar characteristics to lawn and landscaped areas. The footprint of the plat,
however, would not be reduced. Consequently, this BMP would not allow any forest
retention.
Rather than constructing separate driveways for each lot, a single driveway could be
constructed along a common lot line and provide access for two lots. This BMP could reduce
the plat footprint and allow some forest retention.
An eco-roof refers to a roof that supports a garden consisting of plants and approximately 2 to
4 inches of topsoil. Approximately 15- to 25-percent retention of stormwater is reported for
eco-roofs (Holz 1998). It was assumed that eco-roofs behaved hydrologically similar to
lawn/landscaped areas and drained to a pervious surface. However, eco-roofs would not
reduce the plat footprint, and therefore, would not increase forest retention.
For the hypothetical 10-acre plat, the average lot size is approximately 8,800 square feet. If
the lot size was reduced, forest retention could increase without a reduction in lot yield. A 50
percent lot size reduction was assumed for this BMP, or an average lot size of 4,400 square
feet.
While a 50 percent lot size reduction would be dramatic, a 4,400 square foot lot size is only
12 percent smaller than the single-family minimum lot size in the City of Everett’s R-2 zone.
Furthermore, there are numerous homes on lots of 2,500 square feet in the older portions of
Everett. “Skinny homes” have also been constructed in Seattle in recent years on lots less
than 4,400 square feet. Therefore, a lot size of approximately 4,000 square feet seems
technically feasible.
Although a reduction in the size of homes and driveways may occur, due to a lack of
supporting data, it was assumed that no reduction in the size of the homes and driveways
would occur. Instead, it was assumed that the entire reduction in lot size was achieved by a
reduction in lawn/landscape area. This BMP would have the most dramatic effect on forest
retention. Approximately 4.04 acres of forest retention could occur if this BMP was
implemented as assumed.
The average roadway width in the hypothetical 10-acre site is 28 feet. One-way 14-foot-wide
roadways are suggested by Foley (1999) as a low-development BMP. This BMP would
decrease the plat footprint and increase potential forest retention.
Cul-de-sacs in single-family plats typically are 100 percent paved. However, the center of
the cul-de-sac (approximately 150 square feet) could be landscaped and still allow the turning
radius necessary for emergency vehicle access. This BMP would not reduce the plat
footprint, so forest retention would not increase.
King County currently allows developers of rural residentially zoned property to comply with
a “65/10” rule in lieu of providing on-site detention. The 65/10 rule requires 65 percent of
the site to be retained as forested open space and that the effective impervious surface
coverage be limited to 10 percent or less. While this rule is not practical inside urban growth
areas, within rural areas zoned one dwelling unit per five acres or more, the 65/10 rule could
significantly increase forest retention and reduce impervious surface coverage. This BMP
would reduce impervious surface coverage and increase forest retention more than all other
BMPs combined.
For business/commercial BMPs, a hypothetical 10-acre office park was used to illustrate
potential hydrological benefits of the BMPs. For business/commercial sites, three additional
BMPs were assumed: forest retention in lieu of internal landscaping, a 20 percent reduction in
off-street parking requirements, and shared parking. City of Everett zoning code requires that
business and commercial developments provide internal landscaping equal to approximately
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5 percent of the total site area. If forest retention were required in lieu of internal
landscaping, 0.5 acres of forest retention would be feasible on a 10-acre site (Table 11-3).
King County (Foley 1999) and the City of Everett both require approximately one parking
space per 300 square feet of office space. Clark et al. (1994) recommended that parking
requirements be reduced 20 percent and that parking areas be shared between land uses with
non-competing hours of operation. Two examples of non-competing land uses that could
potentially share parking facilities are churches/park and ride lots and restaurants/offices.
Approximately 5 to 25 percent less parking space is required if parking facilities are shared
(Clark et al. 1994). Assuming a 5 percent reduction in parking space for shared parking,
these two BMPs could increase forest retention by 1.7 acres on a 10-acre site.
Potential Yield
All of the above-described BMPs should increase the volume of groundwater recharge
compared to traditional land development practices. However, a number of assumptions
were necessary to quantify the volume of increased groundwater recharge.
A water budget was estimated for four ground cover conditions (forested, impervious,
lawn/landscaping, and lawn/landscaping with compost-amended soils). Water budgets from
Beyerlien 1998 (Table 11-4) were used for forested, impervious, and lawn/landscaping
ground covers. For compost-amended soils, the volume of runoff was reduced by 37 percent
per Hielema (1996). The increased soil infiltration volume for amended soils was allocated
to interflow and groundwater recharge based upon the proportionality for lawn/landscaped
areas in Beyerlein (1998). Water budgets for the three hypothetical development sites were
then constructed based upon the ground cover conditions shown in Table11-4.
For the hypothetical residential site within the UGA, implementing these BMPs would result
in the volume of groundwater recharge increasing by approximately 0.45 feet per acre per
year, or approximately 20,000 cubic feet per acre per year. Assuming an average monthly
water demand of 900 cubic feet per single-family home, the increased groundwater recharge
is 45 percent of the average annual water demand.
The 65/10 rule would increase groundwater recharge on rural, residentially-zoned sites
approximately 0.48 feet per acre per year, or approximately 21,200 cubic feet per acre per
year. This is more than twice the groundwater recharge for a traditional single-family plat.
This also exceeds the estimated annual water demand for a site zoned one dwelling unit per
five acres.
For the office park, applying the three commercial site BMPs would increase groundwater
recharge approximately by approximately 0.21 feet per acre per year, or approximately 9,000
cubic feet per acre per year. This is approximately 13 percent of the average annual water
demand for commercially zoned land.
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Table 11-4: Water Budget for Various Ground Covers and Low Impact Development BMPs
Evapotranspiration
(feet)

Interflow
Infiltration
(feet)

Deep
Infiltration
(feet)

Runoff
(feet)

Total
(feet)

Increased
Baseflow
(cf/ac/yr)

% Water
Demand

Forest1

1.57

0.71

1.12

0.01

3.39

N/A

N/A

Impervious1

0.55

0.00

0.00

2.84

3.39

N/A

N/A

Lawn/
Landscaping1

1.38

1.06

0.81

0.14

3.39

N/A

N/A

Compost Soils

1.38

1.09

0.83

0.09

3.39

N/A

N/A

Traditional SF
Plat

1.01

0.58

0.45

1.35

3.39

N/A

N/A

SF Plat w/
BMPs

1.40

0.77

0.90

0.32

3.39

19868

46

65/10 Plat

1.42

0.73

0.93

0.31

3.39

21232

885

Typical Office
Park

0.59

0.05

0.04

2.70

3.39

N/A

N/A

Office Park
w/BMPs

0.78

0.16

0.25

2.21

3.39

9001

13

Land Use

1 Beyerlein, D. and Brascher, J. 1998. Traditional alternatives: will more detention work?. Proceedings of Salmon in the City
conference. Mt Vernon, WA.

Water Treatment
Since all of the BMPs will reduce stormwater runoff, no treatment will be required. In fact,
since treatment of stormwater runoff from new development is required by federal, state, and
most local laws, stormwater treatment cost will actually be lower if these BMPs are
implemented.
Water Delivery
The proposed BMPs would be applied across the landscape. This could make it difficult to
distribute the compensatory water supply from a centralized system. However, it was
assumed that the compensatory water supply would for the most part be delivered from
existing diversions and wellfields. Therefore, it was assumed that there would be no
marginal water delivery costs.
Geological Considerations
The water yield calculation was based upon a geology of glacial till over outwash sand and
gravel. Water yield will increase on glacial outwash sites. However, since a majority of the
geology in the King, Pierce and Snohomish County area is glacial till, it seems prudent to
assume glacial till for purposes of this analysis.
Environmental/Permitting
There should be few environmental concerns regarding the low impact development BMPs.
All of the BMPs will reduce stormwater runoff and increase soil infiltration. Most of the
BMPs will also increase forest retention. This will result in development patterns that more
closely mimic natural hydrology than standard development techniques. This will reduce
impacts to surface waters by reducing redd scour, improving channel stability, and decreasing
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flooding. For most of the BMPS, water quality impacts of development will be reduced due
to decreased pollutant loading from roads, lawns, roofs, etc.
No additional permits would be required to implement the low impact development BMPs.
However, municipalities that are National Pollutant Discharge Elimination System (NPDES)
permittees may need a programmatic approval of their low impact development BMPs by the
Department of Ecology.
While acquisition of permits on a site-specific basis should be no more difficult, obtaining
programmatic approval will be exceedingly difficult for some of the low impact development
BMPs. In particular, narrower streets and landscaped cul-de-sacs will be considered
problematic for emergency vehicle access. It will be extremely difficult to successfully argue
that the surface water and water supply benefits of these BMPs outweigh the real or perceived
diminishment of public safety.
Legal
The low impact development BMPs will result in more groundwater recharge than standard
development techniques. The intent would be to increase municipal potable water supply by
an amount equal to the increased volume of groundwater recharge. This would mean that the
volume of groundwater withdrawal and/or surface water diversion would increase. This
increase in groundwater withdrawal and/or surface water diversion would require acquisition
of or modification to a water right from Ecology.
Acquisition of additional water rights based upon implementation of low impact development
BMPs will likely be very problematic. First, it will be extremely difficult to accurately
quantify the increased volume of groundwater recharge that would occur. Research
completed to date on most of these BMPs has focused on changes in the volume of surface
water runoff and has not documented what proportion of the increased soil infiltration
becomes groundwater recharge. It is groundwater recharge that supplies local surface waters
during dry-weather conditions, so the increased contribution to interflow would not likely be
available for municipal potable water supply. Hydrological models would likely be heavily
relied upon to quantify how much of the increased soil infiltration recharges groundwater.
Ecology may be reluctant to issue water rights based solely upon theoretical results from a
hydrological model.
A more difficult task may be convincing Ecology that the best use of the increased
groundwater recharge is increasing municipal potable water supply. Alternative uses of the
increased groundwater recharge, such as supporting the baseflow of local surface waters, may
be considered more beneficial than an increased municipal potable water supply capacity.
Another challenge could be addressing the issue of out-of-basin transfers. The low impact
development BMPs could be spread across many basins and sub-basins. Ecology may want
the increased groundwater recharge to be withdrawn/diverted within the same basin or subbasin. If so, Ecology may only authorize small quantity groundwater rights within the same
sub-basin in which the low impact development BMPS are implemented. While issuance of
numerous small quantity groundwater rights could still benefit regional water suppliers,
increasing the water right for regional purveyors may be problematic because of concerns
regarding out-of-basin transfers.
Financial
With the exception of eco-roofs, compost-amended soils, and porous pavement, the capital
cost of the low impact development BMPs will be lower than the cost of standard
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development. For example, narrower streets will not only reduce the cost of road
construction, but will also reduce the cost of stormwater detention and treatment.
Some of the low impact development BMPs may reduce the marketability of residential or
business/commercial developments. Therefore, if property owners are required to utilize
some or all of the low impact development BMPs, developers may experience a reduction in
the market value of their product. However, assuming that the low impact development
BMPs are simply an option for developers, and not a requirement, reduced market value
should not be a concern.
The construction cost of eco-roofs is approximately 30 percent greater than standard roof
construction (Holz 1998). Assuming a traditional roof cost of $8,000, the added cost of a
grass roof is approximately $2,400. Amortized over 30 years, this is an annual cost of
approximately $200. Using the hydrological assumptions described above, a single grass
roof will recharge approximately 42 cubic feet per year. Therefore, the unit cost of this BMP
will be approximately $5 for every cubic foot of water recharged.
Installation costs for compost-amended soils is approximately $0.12 per square foot higher
than traditional soil preparation techniques (Chollak and Rosenfeld undated). Assuming a
landscape area of 6,000 square feet per lot, compost-amended soils will cost approximately
$720 more per lot than traditional soil preparation. Amortized over 30 years, this is an annual
cost of approximately $64. Using the hydrological assumptions described above, 6000
square feet of compost-amended soils will recharge and additional 18 cubic per year than
traditional soil preparation. Therefore, the unit cost of this BMP will be approximately $4 for
every cubic foot of water recharged.
Permeable pavement costs approximately 25 to 300 percent more than conventional asphalt
construction. Assuming a conventional asphalt cost of $0.50 to $1.00 per square foot (Smit
1994), permeable pavement will cost approximately $1.20 per square foot more than
conventional asphalt construction. Amortized over 30 years the marginal cost of permeable
pavement will be approximately $4,600 per year per acre. Using the hydrological
assumptions described above, one acre of permeable pavement will recharge an additional
35,000 cubic per year compared to traditional asphalt. Therefore, the unit cost of this BMP
will be approximately $0.13 for every cubic foot of water recharged.
The marginal cost of permeable pavement compared to concrete pavement is approximately
$0.50 per square foot. Amortized over 30 years the marginal cost of permeable pavement
will be approximately $1,900 per year per acre. Using the hydrological assumptions
described above, one acre of permeable pavement will recharge an additional 35,000 cubic
per year compared to traditional concrete sidewalks. Therefore, the unit cost of this BMP
will be approximately $0.05 for every cubic foot of water recharged.
If the low impact development BMPs are adopted as requirements by the local permit
authority, the incremental cost of the low impact development BMPs will be paid by the
developer or permit applicant. If the local impact development BMPs are adopted as optional
development techniques, there could be an opportunity for a public/private partnership.
As discussed above, many of the low impact development BMPs will be more costly than
traditional development. If low impact development BMPs are optional, developers will
likely use only those low impact development BMPs that are less costly than the alternative
traditional development technique. However, either the local permit authority or a water
purveyor could provide financial incentives for developers to implement the low impact
development BMPs. For example, the water purveyor could reimburse a developer for the
incremental cost of installing permeable pavement.
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Political/Social
Some of the low impact development BMPs will be vehemently opposed by communities and
neighborhood groups. Strong neighborhood opposition to reduced lot size development has
been common throughout Puget Sound over the last 20 years.
Public acceptance of eco-roofs will also likely be problematic. Earth shelter homes are
similar to grass roof homes. Although a few earth shelter homes have been constructed in the
Puget Sound region, they do not seem any more common in the Puget Sound region today
than there were 20 years ago.
Another consideration is compatibility with the Growth Management Act. The GMA is
intended to concentrate urban growth within a compact urban growth area, thereby reducing
urban and suburban sprawl and preserving the more pristine habitat outside existing urban
and suburban areas. Retention of small isolated forest reserves within UGAs will reduce the
amount of growth that can occur within UGAs and tend to encourage more urban and
suburban sprawl. Therefore, to be compatible with the goals of the GMA, it may be more
appropriate to have forest retention occur outside the UGA and allow developers to fully
utilize their available footprint.
The public may also be slow to accept permeable pavement. Permeable pavement can be
more difficult to walk on. Also, Clarke et al. (1994) stated that most permeable pavement
products do not comply with the Americans with Disabilities Act (ADA). However, there
may be more permeable pavement products on the market today that do comply with the
ADA.
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Locating and Using Gravel Pockets for Percolation
The Ecology Stormwater Management Manual for Puget Sound advocates several infiltration
BMPs to control the quantity of stormwater flow generated in developed areas. Infiltration
provides retention capacity for stormwater runoff. The goal of infiltration facility design is to
mimic the natural hydrologic balance between surface and groundwater, allowing the
infiltrated water to provide an indirect benefit to municipal water supply by increasing
streamflows through hydraulic connectivity.
Technical
Locating existing gravel pockets in the three-county region may provide a natural medium to
“dispose of” stormwater. The City of Seattle is currently updating its soils mapping
throughout the City. Should any gravel pockets be identified in existing open space area, the
City may want to consider using these gravel pockets to dispose of high quality stormwater.
Other jurisdictions may also want to undertake a study to determine the feasibility of
disposing of stormwater by using existing gravel pockets for percolation.
This BMP aims to mimic the natural hydrological cycle of stormwater runoff by recharging
the groundwater reserves. The groundwater then provides a source of water that is slowly
released to the streams during the summer months when streamflows are typically low.
Environmental
Providing a level of water quality treatment that protects the groundwater quality and is in
compliance with state and federal regulations must be of high priority when considering the
use of stormwater for infiltration/percolation. This concern can often be bypassed when
disposing of stormwater from non-pollution generating sources such as building roofs, bike
lanes, and untreated landscaped areas.
Financial
Financial costs would depend on the costs of constructing water quality treatment facilities
and the conveyance system to bring runoff to the percolation site.
Political/Social
This stormwater management option may raise concern by local residents and other
concerned citizens who want to ensure the protection of groundwater quality in the region. In
addition, neighboring residents would want to be insured that percolation of large quantities
of stormwater to the ground would not result in flooding problems downstream (such as
flooded yards and basements).
Planning and Permitting Status
State permits for discharge to groundwater would be required.
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Retrofitting Stormwater Systems in Highway and Other Roadways
Retrofitting existing stormwater systems to provide water quality and detention could provide
a source of water that could be infiltrated into the ground and utilized by the local water
utility. The water would also act to supplement the base flows in the regional water table and
help feed streams in the summer.
Technical
Retrofitting systems would require construction of water quality facilities, perhaps some
detention facilities, and possibly additional conveyance pipelines to move the water to a point
in the area where the water could be infiltrated into the groundwater table.
Environmental
Retrofitting storm drainage systems that were constructed prior to today’s detention and
water quality requirements would provide environmental benefits by improving the quality of
the water discharged to surface water bodies and streams. Detention retrofitting would lessen
winter peak flows, which would benefit stream systems and potentially increase the regional
water table level.
Legal
Water rights issues of the local water utilities would need to be reviewed to ensure that the
project was acceptable to the water utility and the regulatory agencies.
Financial
The cost of the improvements would depend on the project’s proximity to soils able to absorb
the water and the cost of treatment of the stormwater from the project. The cost of permitting
and treatment might be much greater than the building of an infiltration facility to inject the
water into the groundwater table.
Political/Social
Water utilities, some citizens, and the regulatory agencies would likely have some concerns
regarding water quality from the project. The concerns would likely focus on impacts to
drinking water and impacts to the level of the groundwater table with the addition of treated
stormwater to the ground.
Planning and Permitting Status
The local city or town and the state Departments of Health and Ecology, plus the water
utilities in the area, would be the most likely agencies involved with this type of project.
Ecology and DOH would be concerned with the water quality and quantity issues, and the
local planners would be concerned with impacts to other citizens in the area that might be
impacted. Agreement between the local water and stormwater utility would be required
before a project like this is considered.
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Nature of Stormwater
Prior to Euro-American settlement, western Washington was primarily forested in alder,
maple, fir, hemlock, and cedar. The forest system intercepted rainfall in the canopy, reducing
the possibility of erosion and the deposition of sediment in waterways. The vegetative cover
evapotranspirated at least 40 percent of the rainfall. The forest duff layer absorbed large
amounts of runoff releasing it slowly to the streams through shallow groundwater flow.
As settlement occurred and the population grew, trees were logged and land was cleared for
building and agriculture. Today, a large portion of the Puget Sound area consists of
impervious areas comprised of rooftops, roads, parking lots, and sidewalks. Maintained
landscapes typically have much higher runoff characteristics than the natural vegetation.
Natural soil structure is also lost due to the grading and compaction during construction.
Roads are cut through slopes and low spots are filled. Drainage patterns are irrevocably
altered. All of this results in drastic changes in the natural hydrology including:
n

Increased peak surface runoff flow rates,

n

Increased volume of surface runoff,

n

Decreased time for runoff to reach a natural receiving water,

n

Reduced groundwater recharge,

n

Increased frequency and duration of high streamflows during the wet season, and
reduced streamflows during the dry season,

n

Greater stream velocities, and

n

Increased frequency and duration of wetland inundation during the wet season and
reduced water elevations during the dry season.

More recently, engineered stormwater conveyance, treatment, and detention systems have
been built to reduce the impacts of development to hydrology and water quality, but they
cannot replicate the natural hydrologic function of the watershed before development.1

Seasonal Variation in Precipitation and Water Consumption
Western Washington exhibits strong seasonal patterns of temperature and precipitation, and
these patterns have a pronounced effect on demand for water (see Figure 11-1). During the
wet winter months water use supports domestic needs and economic activity. During the dry
summer months, additional water-using activities occur, such as watering of turf and
landscape materials, cooling of offices and other structures, increased washing of vehicles,
use of outdoor swimming pools, etc. This results in increased demands during the summer
season.
As is implied from Figure 11-1, the wet winter months generate the greatest amount of
runoff, whereas water consumption is greatest during the summer months. Consequently,
storage systems would be required if stormwater were to be used to offset potable water
consumption during the summer months.

1

Washington State Department of Ecology. Stormwater Management Manual for Western Washington. Volume I Minimal
Technical Requirements. August 2000 (Final Draft).
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Stormwater Quality
Urbanization also causes an increase in the types and quantities of pollutants in surface and
ground waters. Runoff from urban areas has been shown to contain many different types of
pollutants. Runoff from roads and highways is contaminated with pollutants from vehicles.
Typical contaminants found in road runoff are oils and grease, polynuclear aromatic
hydrocarbons (PAHs), lead, zinc, copper, cadmium, as well as sediment (soil particles) and
road salts. Runoff from industrial areas typically contains even more types of heavy metals,
sediments, and a broad range of man-made organic pollutants, including Phthalates, PAHs,
and other petroleum hydrocarbons. Residential areas contribute the same road-based
pollutants, as well as herbicides, pesticides, nutrients (from fertilizers), bacteria, and viruses
(from animal waste) to runoff. All of these contaminants may impair beneficial uses of
stormwater.2

Figure 11-1: Seasonal Pattern of Demand (Seattle and Seattle Purveyors Only)
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Development Practices and Impacts on Water Supplies
Urbanization disrupts the natural hydrological cycle. When forests are replaced with
buildings, roads, parking lots, landscaping, etc., the volume of runoff increases and the
volume of groundwater recharge decreases. This can reduce stream baseflow in urbanized
and urbanizing watersheds.
In addition, new development results in an increase in the residential and
commercial/industrial water demands in an area. Such demands include consumptive water
uses, such as drinking and cooking, in addition to non-consumptive water uses such as toilet
flushing, irrigation, washing, bathing, and industrial/manufacturing uses.
2

ibid.
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Increased demands can often stress existing water supplies to their limit, prompting the need
to explore new sources of supply.

Geologic Impacts on Water Supplies
Soils in the three-county region are comprised primarily of till soils, outwash soils, alluvial
soils, and, to a lesser degree, wetland soils. Till soils are unsorted, glacial drift consisting of
clay, silt, sand, and boulders that were transported and deposited by glacial ice. The
hydrologic response of till soils in an undeveloped, forested state is characterized by
relatively slight surface runoff, substantial interflow (subsurface flow), and slight
groundwater seepage into the glacial till. Outwash soils are formed from highly permeable
sands and gravels. Where outwash soils are underlain at shallow depths (less than 5 feet) by
glacial till they function hydrologically similarly to till soils. Alluvial soils are those
consisting of sand, silt, or clay that have been deposited on land by streams. Alluvial soils
are often poorly drained soils. Wetland soils have a high water content, are poorly drained,
and are seasonally saturated.
Areas where highly permeable outwash soils exist could be used to “dispose of” stormwater
to recharge the groundwater. Groundwater provides a source of water that is slowly released
to the streams during the summer months when streamflows are typically low.

Development Impacts on Water Supplies
The extent to which an area already is developed will also impact the opportunity for
infiltration. For example, Seattle is a highly developed city that consists of large areas of
impervious surfaces such as buildings, roadways, sidewalks, and parking lots. Since the area
is largely built-out, redevelopment patterns are very slow compared to outlying areas where
farmland and forested areas are being converted to residential and commercial land use.
Highly developed areas do not provide the opportunity to set aside land for infiltration
facilities. In addition, in already developed areas, infiltrating on one property can quickly
become a neighbor’s problem. Consequently, areas that are already highly developed may
provide more challenging designs to allow infiltration without resulting in problems for
neighboring properties. The City of Seattle has recently adopted several infiltration
stormwater management controls that are specific to highly developed areas.

Current and Future Regulatory Environment
The treatment and flow control requirements for stormwater runoff from developed areas is
regulated at the federal, state, and local levels. Many stormwater-related regulations are in a
state of flux, as proposed policy changes related to improving the quality of our urban surface
waters and natural habitat are currently being updated. Regulatory changes are anticipated
within the next several years.

11-32 Water Supply Outlook

7/19/01

X011078_3127

Stormwater Options

Washington State Department of Ecology Stormwater Management Manual
The Washington State Department of Ecology is in the process of finalizing a new version of
its Stormwater Management Manual for Western Washington (August 2000 Final Draft)
(Ecology Manual). This manual represents the latest developments in technology-based
management of urban stormwater. The manual itself has no independent regulatory
authority. Its requirements only become required through ordinances and rules established by
local governments and permits and other authorizations issued by local, state, and federal
authorities.

Flow Control Requirements
The Ecology Manual provides flow control standards that must be met in managing
stormwater. Flow control best management practices (BMPs) typically control the rate,
frequency, and flow duration of stormwater surface runoff releases. Construction of a
detention pond is the most common means of meeting flow control requirements. The
concept of detention is to collect runoff from a developed area and release it at a slower rate
than it would otherwise enter the collection system. The reduced release rate requires
temporary storage of the excess amount in a pond with release occurring over a few hours or
days. The volume of storage needed is dependent on (1) the size of the drainage area; (2) the
extent of disturbance of the natural vegetation, topography, and soils and creation of
impervious area; and (3) how rapidly the water is allowed to leave the detention pond (release
rates). The Ecology Manual provides guidance on sizing the detention facilities based on the
three criteria above.

Treatment Requirements
The impacts of urbanization on stormwater result in contamination of stormwater with
metals, nutrients, fecal coliform, and higher levels of turbidity. Consequently, Ecology’s
manual provides guidance on the measures necessary to control the quantity and quality of
stormwater produced by new development and redevelopment.
Only runoff from pollution-generating surfaces must be treated. Pollution-generating
surfaces are those surfaces considered to be a significant source of pollutants in stormwater
runoff and may include surfaces subject to: vehicular use; industrial activities; or storage of
erodible or leachable materials, wastes, or chemicals, that come in contact with stormwater.
Other pollution-generating surfaces include lawns and landscaped areas where chemical
fertilizers, insecticides, and herbicides have been applied.
The Ecology Manual provides guidance on the type of treatment facilities based on the
pollutants of concern. It also provides design specifications for sizing the treatment facilities.

Puget Sound Water Quality Action Team and Work Plan
The Puget Sound Water Quality Protection Act, passed during the 1996 Legislative session,
creates a new approach to water quality protection. A 13-member Puget Sound Water
Quality Action Team and nine-member Puget Sound Council now lead water quality
protection efforts in the Puget Sound Basin. The Action Team assumes responsibility for
carrying out the Puget Sound Water Quality Management Plan (see below), which was
previously carried out by the Puget Sound Water Quality Authority (PSWQA). The Action
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Team, with guidance from the Council, must also develop biennial work plans that identify
both state and local actions necessary to correct regional water quality problems. It is the
policy of the state to implement the 1994 Puget Sound Water Quality Management Plan to
the maximum extent possible.
The Action Team and Council approved a final 1997–1999 Puget Sound Water Quality Work
Plan in early 1998. A recommendation carried forward from the 1994 plan affecting many
cities was to generate strategies for developing a comprehensive stormwater program by June
1997, and to develop the comprehensive program by December 1998.
The Puget Sound Water Quality Management Plan (the Plan) requires all cities and counties
in the Puget Sound Basin to implement stormwater management programs that are to include
ordinances for all new development and redevelopment which address control of off-site
water quality and quantity effects; the use of source control BMPs; the effective treatment of
stormwater; the use of infiltration where appropriate; the protection of stream channels, fish
and shellfish habitat, and wetlands; erosion and sediment control at construction projects; and
local enforcement of these stormwater controls.
In addition, the Plan requires each jurisdiction to adopt a stormwater management manual
containing BMPs. A local government may adopt the Ecology Manual or prepare its own
manual, as long as it has substantially equivalent technical standards to those in the Ecology
Manual.

Shoreline Master Program
The Shoreline Master Program (SMP) directly controls all development activity within
shoreline areas. In addition, it is indirectly applicable to all upland activities outside the
immediate shoreline area that may adversely affect the shoreline. The SMP is constrained by,
and must be in compliance with, Washington State Shoreline Management Act of 1971 and
Washington Administrative Code 173-14 through 173-19.
Ecology is in the process of revising the state shoreline master program guidelines. The draft
rule requires new shoreline development to be designed in a fish-friendly manner, and
attempts to prevent future shoreline impacts and restore shoreline functions as redevelopment
occurs.

National Pollutant Discharge Elimination System
Mandated by Congress under the Clean Water Act, the National Pollutant Discharge
Elimination System (NPDES) Stormwater Program is a comprehensive two-phased national
program for addressing the non-agricultural sources of stormwater discharges which
adversely affect the quality of our nation's waters. The program uses the NPDES permitting
mechanism to require the implementation of controls designed to prevent harmful pollutants
from being washed by stormwater runoff into local water bodies.
The 1972 Amendments to the Federal Water Pollution Control Act (commonly known as the
Clean Water Act or CWA) prohibit the discharge of any pollutant to waters of the United
States from a point source unless the discharge is authorized by a NPDES permit. The
NPDES permitting program is designed to track point sources, monitor the discharge of
pollutants from specific sources to surface waters, and require the implementation of the
controls necessary to minimize the discharge of pollutants.
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Initial efforts to improve water quality under the NPDES program primarily focused on
reducing pollutants in industrial process wastewater and discharges from municipal sewage
treatment plants.
But as pollution control measures for these sources were implemented and refined, studies
showed that more diffuse sources of water pollution were also significant causes of water
quality impairment. Specifically, stormwater runoff draining large surface areas, such as
agricultural and urban land.
In 1987, the CWA was again amended by Congress to require implementation of a
comprehensive national program for addressing problematic non-agricultural sources of
stormwater discharges. As required by the amended CWA, the NPDES Stormwater Program
is being implemented in two phases.

Phase I of the NPDES Stormwater Program
In response to the 1987 Amendments to the CWA, the Environmental Protection Agency
(EPA) developed Phase I of the NPDES Stormwater Program in 1990. Phase I requires
NPDES permits for stormwater discharges from:
n

“Medium” and “large” municipal separate storm sewer systems (MS4s) generally
serving, or located in incorporated places or counties with, populations of 100,000 or
more people, and

n

Eleven categories of industrial activity, one of which is construction activity that
disturbs five acres or greater of land.

Permit coverage can be either under an individually tailored NPDES permit (used by MS4s
and some industrial facilities) or a general NPDES permit (used by most industrial facilities
and construction sites).

Phase II of the NPDES Stormwater Program
Proposed Phase II regulations follow the 1990 NPDES Phase I Rule, which addressed priority
sources of pollutant runoff, including stormwater pollution from medium and large municipal
separate storm sewer systems, industrial sources, and construction sites disturbing at least
five acres.
The Stormwater Phase II Final Rule was signed by Administrator Browner on October 29,
1999 and published in the Federal Register on December 8, 1999. The Phase II Rule requires
NPDES permit coverage—mostly under general permits—for stormwater discharges from:
n

Certain regulated small MS4s (primarily all those located in urbanized areas), and

n

Construction activity disturbing between 1 and 5 acres of land.

These new sources would be subject to similar yet distinct stormwater management
requirements than the sources covered under Phase I.
The State of Washington is authorized to administer the federal NPDES program in this state.
Ecology is the permitting agency who will have responsibility for providing waivers, issuing
permits, issuing menus of appropriate BMPs in cases of general permits, supporting and
overseeing local programs ensuring that municipalities have adequate legal authority,
providing technical assistance, and regulating MS4 programs that need to be developed and
implemented five years after permit issuance.
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Endangered Species Act
The federal Endangered Species Act establishes a process whereby special regulatory
protections may come into play in a fashion that could affect water suppliers.
The process begins with “listing” of species as either threatened or endangered. The National
Marine Fisheries Service (NMFS) listed Puget Sound chinook salmon as “threatened.” The
agency is currently considering for listing approximately 15 additional salmon species (or
evolutionarily significant units of species) that may be present in this area. The U.S. Fish and
Wildlife Service has also listed bull trout as threatened.
Once listing occurs, two important regulatory programs come into play. The first is that
federal agencies are prohibited from actions that jeopardize the species, and are required
under section 7 of the ESA to consult with the Services concerning proposed actions. This
will be discussed in greater length below. The second thing that happens is that the “take”
prohibition of section 9 may come into play. The prohibition applies automatically upon
listing for species under USFWS jurisdiction, like bull trout. For anadromous species, those
under NMFS jurisdiction, the prohibition takes effect upon publication of a special rule,
known as a “4(d) rule,” imposing the take prohibition. “Take” is broadly defined, and has
been judicially interpreted to include causing death or injury to individuals of a listed species
through modifying their habitat in a fashion that impairs essential behavioral functions.
NMFS has issued a 4(d) rule imposing the take prohibition on activities affecting Puget
Sound chinook. The rule does not define “take,” but the preamble to the rule includes a long
list of activities that NMFS believes may constitute take, depending on the precise facts and
circumstances. The list includes modifications to stream flow, unscreened water intakes, and
activities affecting streambeds and riparian areas. The rule also establishes a regulatory
mechanism whereby persons or entities can apply to NMFS for a determination that their
activities will not be prohibited take, so long as they comply with best management practices
or other prescriptions designed to ensure that their actions minimize and mitigate adverse
impacts. Such activities are referred to as “covered,” because they are assured of legal
protection against enforcement of the take prohibition. Local governments in Snohomish,
King, and Pierce counties have been working to develop model programs addressing a variety
of activities, in hopes of obtaining 4(d) rule coverage. They have also supported watershed
planning to develop a sound scientific framework for habitat restoration and other salmon
recovery activities, and to coordinate funding and implementation.
The section 7 requirement that all federal agencies avoid jeopardy to listed species is
implemented through a process known as “consultation.” The “action agencies” that are
proposing to fund or issue a permit for an activity are required to consult with the Services,
and to perform biological studies to evaluate potential impacts. Since these procedures are
complicated, and potentially expensive and time-consuming, it can be anticipated that there
will be significant delays in construction projects or other actions triggering the consultation
process.

Washington State Department of Fish and Wildlife/Hydraulic Project
Approval
The Washington State Department of Fish and Wildlife (WSDFW) requires a Hydraulic
Project Approval (HPA) for construction activities that use, divert, obstruct, or change the
natural flow or bed of any waters of the state (RCW 75.20.100). The purpose of the
requirements, which are administered through the HPA permit process, is to protect fisheries
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habitat in stream channels and prevent erosion, and to protect freshwater and near-shore
marine aquatic life. Any construction activity such as channel widening or culvert
improvements within the ordinary high water of any stream would fall under the HPA permit
requirements.

Growth Management Act
A general discussion of the GMA is provided in this section because it contains land use
planning requirements for designating and protecting critical environmental areas such as
wetlands and fish habitat areas. Enacted on July 1, 1990, the GMA’s goal is to manage
growth in Washington State’s fastest-growing counties through the adoption of local
comprehensive land use plans and development regulations. The GMA requires that cities
and/or counties adopt a comprehensive land use plan.
A summary of many of the relevant authorizing agencies/permits related to urban stormwater
in the Puget Sound area is provided in Table 11-5. This summary information was excerpted
from the Ecology Manual, which provides more detail on these regulatory issues.

Responsible Entities
Various levels of local and state government implement, manage, or regulate stormwater
management activities. In some instances, the entity responsible for implementing
stormwater management activities is the same entity that is responsible for municipal water
supply (an example of this scenario in the Central Puget Sound Region is Seattle Public
Utilities). In other instances, the stormwater management entity and water supply entity are
in different departments of the same overall governmental unit (for example, in the City of
Tacoma, water supply is within Tacoma Utilities and stormwater is within Public Works).
Still another circumstance is where a special purpose district is responsible for water supply
and the municipal government (which does not provide water supply services) has
stormwater responsibilities. County governments may be responsible for implementing
state/federal stormwater management requirements.
In order for stormwater management to play a role in municipal water supply, the entities
responsible for both activities must develop joint priorities and coordinate planning and
implementation of projects and programs. In addition, the funding and rate-setting
mechanisms for water supply and stormwater activities should be coordinated so that the
benefits and costs of multi-purpose projects and programs can be allocated appropriately.
This coordination is much simpler when the responsibilities are within the same entity or
same unit of government. Coordination between different units of government is more
difficult, especially where there are different customer bases or service areas.
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Table 11-5: Major Regulatory Issues Related to Stormwater Management in the Puget Sound
Regulatory Issue

Description/Comment

Puget Sound Water Quality Management Plan

Requires all cities and counties in the Puget Sound Basin to
develop stormwater management programs.

Shoreline Permit

Controls development within shoreline areas. Guidelines
under revision to include fish-friendly designs, preventative
and restorative provisions.

Phase I NPDES (and State Waste Discharge
Stormwater Permits for Municipalities)

Provide a mechanism for monitoring the discharge of
pollutants to waters of the United States and for establishing
appropriate controls.

Phase II NPDES and State Waste Discharge
Stormwater Permits for Municipalities

Includes additional communities than under Phase I and
requires the Phase II communities to submit their
stormwater programs to comply by March 2003.

Endangered Species Act:
(Section 4(d) Rules, Section 7 Consultations,
Section 10 Habitat Conservation Plans)

The manner in which the ESA will impact urban stormwater
management is still evolving.

Section 401 Water Quality Certifications:
(Section 404 of the Clean Water Act)

Required for projects that require a fill or dredge permit
under Section 404 of the Clean Water Act. Ecology must
certify to the U.S. Army Corps of Engineer (the permitting
agency) that the proposed project will not violate water
quality standards.

Hydraulic Project Approvals (HPAs):
(Chapter 75.20 RCW, the Hydraulics Act)

The Washington State Department of Fish and Wildlife has
the authority to require actions of projects whose
stormwater discharges would change the natural flow or bed
of state waters.

Aquatic Lands Use Authorizations

The Department of Natural Resources (DNR) may require a
stormwater outfall to have a valid use authorization and may
require the outfall to avoid or mitigate resource impacts.

Underground Injection Control
Authorizations/Permits

To implement provisions of the federal Safe Drinking Water
Act, Ecology has adopted rule (Chapter 173-218 WAC) for
an underground injection control program. To date,
Ecology’s activity under this program has been primarily in
regard to getting all UIC wells registered.

Other Local Government Regulations

Local governments have the option of applying more
stringent requirements than those in the Ecology Manual.
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Section 12
BARRIERS TO MEETING
MUNICIPAL WATER NEEDS
Over the years, a body of laws, court decisions, and administrative processes have evolved in
Washington State to determine who may take water and how much, which uses are beneficial
and serve the public good, and how to sort out disputes over water. In particular, the state’s
system of water rights is designed to control access to water, protect the rights of those
already granted access, and prevent over-appropriation of the available water resource. There
is growing concern, however, that this institutional framework has become increasingly
dysfunctional and in many cases hinders, rather than promotes, rational management of the
state’s water resources.
Developing and implementing a sustainable water resources program is a common objective
shared by utilities, state government, local governments, and other stakeholders. A
sustainable water resource program would integrate the use of current and future municipal
water resources with protection of the natural environment and instream resources, including
fisheries. To achieve a sustainable water resource program, utilities, the state, and local
governments need to:
n

Use existing water resources and water rights wisely and efficiently,

n

Identify and select supply options, including water conservation and reuse, that will best
meet the future needs of fish and people, and

n

Develop the policies, programs, and facilities to meet the requirements of the Growth
Management Act (GMA) and Endangered Species Act (ESA) in a timely manner.

Achieving such a program requires that water resource management decisions can be made
and implemented. As utilities plan, select, and implement supply options, including water
conservation and more effective management of existing resources, each supply option must
meet considerable technical, financial, and environmental requirements. However, in
addition to these basic water resource management requirements and reviews, there are
institutional constraints and management issues that add difficulty to the review and approval
process. In some cases, these constraints may preclude implementation of the most desirable
utility supply options.
For the purposes of this section of the Outlook, an institutional constraint is a rule, regulation,
or policy, or the lack thereof, that unnecessarily results in additional cost, delay, or difficulty
in implementing sound water resource management strategies and future water supply
options. These constraints may encourage utilities to consider supply options that are easier
to implement, but less economical and less environmentally responsible, with fewer regional
benefits. This section identifies the most significant institutional constraints faced by utilities,
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the state, local governments, and other stakeholders as the region develops and implements
new supply options within a sustainable water resource management program.
Included in this section are:
n

A brief overview of water law history leading to the current institutional environment,

n

Institutional constraints impeding development of sustainable water resource program,
and

n

Potential solutions for reducing or eliminating those constraints.

The information presented in this section is intended to provide utilities, elected officials, and
other stakeholders a greater understanding of the specific institutional constraints faced by
water suppliers when trying to more efficiently use existing sources of supply or develop new
sources of supply consistent with the requirements of GMA and ESA. This information was
developed primarily from a utilities perspective, with input from the Washington State
Departments of Health (DOH) and Ecology (Ecology). Utilities and other Forum members
recognize that other parties may not view these institutional constraints as either unnecessary
or undesirable.
The Forum and utilities are committed to participating in a collaborative process to develop a
sustainable water resources management program and to work with the Governor’s office and
the legislature to overcome institutional constraints. Recent legislation such as HB 1832
represents movement towards addressing some of these constraints.

History and Current Status of Washington State
Water Rights
Water is elemental to agriculture, to the environment, to commerce, and to our very
civilization. Washington State adopted the same European notion as other western states that
water is a natural resource that is held in trust for the people of the state. The state regulates
the water as a public resource and has defined both the substance and process for obtaining a
right to use the water. What follows is a summary of the history and current status of
Washington State Water Rights.

Basis for Water Rights in Washington State
Washington was extensively settled by non-natives in the second half of the nineteenth
century. Settlement brought the notion of property rights to the state. At the same time,
conflicting doctrines related to the management and use of available water were introduced:
the riparian doctrine and the doctrine of prior appropriation. Riparian rights tie the right to
use a particular body of water (lake, stream, river, or aquifer) to the ownership of the land
over, under, and adjacent to the water in question. Riparian rights worked fairly well where
there was an abundance of water, but once the more arid portions of the West (including
Washington) were developed, an alternate theory of water rights emerged. First developed
for claims on federal land, the prior appropriation doctrine awards water rights to those who
first take the water and put it to beneficial use. Unlike riparian rights, prior appropriation
rights are prioritized based on time, with earlier established rights being senior to more
recently acquired rights. For many years, Washington had a mixed doctrine for its
12-2
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management of water rights. Prior appropriation was used on federal land and a riparian
doctrine was used for private lands. These two coexisting doctrines caused considerable
problems in administering water rights until the Legislature selected prior appropriation as
the dominant scheme, and the doctrine became firmly entrenched in Washington law when
the state adopted the Water Code of 1917. However, this Water Code preserved all prior
rights, which left issues related to old riparian rights unresolved.

The 1917 Water Code
The 1917 Water Code incorporated the principles of the prior appropriation doctrine and
established a centralized administrative system for acquiring new water rights. The 1917
code contained a statutory permit requirement, which required filing an application for a
permit as the first step to acquiring a water right. A permit was required prior to the diversion
of water. The date of application for a permit is the priority date, under most circumstances.
The 1917 code required the state to investigate each permit application to determine if certain
criteria (often called the four-part test) had been met:
1. Water is available for appropriation,
2. The water will be put to beneficial use,
3. The proposed water use will not affect existing water rights, and
4. The proposed water use will not be detrimental to the public welfare.
Based on these four tests, the state, through the Department of Ecology, may grant, deny, or
condition the application. Once the state grants a permit, the permit holder has a reasonable
amount of time (usually specified in the permit) to perfect a water right by actually putting
the water to beneficial use. Once this has been accomplished, the permit holder is granted a
certificate confirming the extent and nature of the water right. There are provisions for
extensions for additional time to perfect the water right as well as the provision to grant
temporary permits, preliminary permits or emergency permits. If the water right-holder
wishes to change the use or extend the right to other property, a new application and approval
process similar to that required for the initial permit must be followed.

1945 Comprehensive Groundwater Statutes
In 1945, the second major portion of the state’s water code was created when the legislature
enacted the comprehensive groundwater statutes (RCW 90.44), which essentially applied the
system of the 1917 Water Code to groundwater appropriation. These statutes helped to clarify
a process for what had been a confusing, unscientific approach to the appropriation of
groundwater. The new statutes for the most part meant that groundwater was treated like
surface water for the purpose of obtaining permits for groundwater rights. However, a new
restriction and a new exemption were applied to groundwater rights. No groundwater permit
was to be granted for withdrawal of groundwater “beyond the capacity of the underground
bed or formation to yield such water within a reasonable or feasible pumping lift.” This was
an attempt to avoid over-appropriation of groundwater resources. The groundwater code also
contained an exemption from permit requirements for withdrawal of groundwater for
livestock watering, small gardens, or domestic or industrial uses not exceeding 5,000 gallons
per day.
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Water Rights Adjudication
One of the problems Washington still faced was resolving disagreements among holders of
water rights. The lack of certainty in priority of water users commonly resulted in
disagreements, so a formal adjudication process to facilitate resolution of those disagreements
was established in the 1917 Water Code. This process is a special judicial proceeding in
which all the water rights claimants within a particular basin join in a lawsuit that results in a
decree of valid water rights including the priority date and specifics of each water right.
At this time only a small fraction of the state’s water rights have been adjudicated. The
primary reason for this is that adjudication is a cumbersome, long, and expensive process. As
an example, adjudication of water rights in the Yakima basin began in the mid-1970s and is
still not complete.

Environmental Considerations in Water Rights
During the late 1940s through the 1960s, a consideration of instream water needs (providing
habitat for fish) began to appear first in the State’s fisheries code, where consideration was
given to the environmental value of leaving a certain amount of water in streams. Later, the
state began to close or place permit restrictions on a number of small streams to further limit
appropriation. In 1969, the legislature enacted a statute authorizing minimum stream flows
and lake levels to be set by administrative rule making. The Water Resources Act of 1971
also addressed many of the concerns for instream flows and described the relationship
between instream flows and water rights. The Act gave protected flows the same status as
private appropriations with the effective date being the date of the regulations that specify the
instream flows. The Water Resources Act of 1971 also included a list of beneficial uses
including less traditional and instream uses such as fish and wildlife maintenance and
enhancement and preservation of aesthetic values.
The Water Pollution Control Act also established maintaining water quality and nondegradation as fundamental water resource management policies. These policies were to be
implemented through comprehensive statewide planning, which would collect information
for the state’s 62 water resource inventory areas (WRIAs) and provide a framework for basinby-basin management and future water allocation. The Water Resources Act of 1971 also
encouraged conservation and urged planners to consider increased efficiency as a potential
water source. The Department of Ecology was charged with completing the comprehensive
statewide planning contemplated in the 1971 Act. Of the 62 WRIAs, none are complete to
current planning standards. As a consequence Ecology must manage the state’s water
resources without the benefit of the comprehensive planning, which would provide more
detailed information on water resource needs and availability.

Current Status of the Water Rights Process
Today there is a backlog of approximately 7,000 applications for new water rights or changes
to existing water rights from individuals, utilities, and other water users in the state. Many of
these applications await the collection of adequate information to make informed decisions
regarding the availability of water and other issues related to water right applications. The
same kind of information being required now was contemplated when the need for
comprehensive statewide planning was identified in 1971. In the late 1980s and early 1990s,
the Department of Ecology started more aggressively requiring adequate information before
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approving a water right. Inadequate information on instream and out-of-stream water needs
is delaying the processing of water rights. Those few water rights that are approved, out of
approximately 200 decisions per year, are often opposed by existing users, Indian tribes, or
other concerned stakeholders. This further complicates and delays resolution of water right
applications. The application and review process for new or changed water rights has
reached a point where no one can or will predict how long it will take for an application to be
reviewed and a decision rendered. This results in great uncertainty in the ability of utilities to
provide water to meet the needs of future growth.
Recently, several species of salmon have been listed by federal agencies as threatened under
the federal Endangered Species Act. Additional fish species are also proposed for future
listings. The listings and proposed listings complicate the water resource management
problems facing the state. Just as the lack of comprehensive statewide planning has made
resource planning difficult, the lack of scientifically-based information on the water resource
needs of fish also has raised questions that water resource managers must address. As an
example, a water resource decision which does not adequately consider the needs of a listed
species could result in a “take” (a significant loss of life or impact on habitat that leads to
such a loss) of the listed species, and expose multiple parties—including utilities and the
Department of Ecology—to legal actions by the listing agency or third parties.
ESA may also affect water right application reviews. ESA may enter into the evaluation of at
least two elements of the “four-part test” that the 1917 Water Code established for water
rights, specifically that 1) water is available for appropriation, and 2) the proposed water use
will not be detrimental to the public welfare.

Additional Information on Washington State Water Rights
Several resources have been prepared over the past few years that describe water law in the
State of Washington and provide excellent background information on how Washington’s
water law has evolved. Two such resources are:
n

An Introduction to Washington Water Law, 2000, by the Washington State Office of the
Attorney General, and

n

Washington Water Law: A Primer, 1995, by Wick Dufford.

Summary of Constraints and Issues
Table 12-1 shows a summary of the institutional constraints and management issues faced by
utilities, the state, and local governments in implementing future supply options and
developing a sustainable water resource program for the region. Many of these institutional
constraints and management issues are closely related, and multiple constraints or issues may
apply to a specific future supply option. There are a variety of ways to group these
constraints to understand their relationships, including the source of the constraint, the effects
of the constraint, and what institution can best resolve the constraint. A suggested grouping
of these constraints is presented later in this section. However, the main purpose of this
section is to identify the constraints and provide information on the causes and potential
solutions.
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Table 12-1: Summary of Institutional Constraints
Institutional Constraint

Summary Description

Lack of clear guiding policy for
state water resource decision
making

Several laws, policies, court actions, and interpretations of existing laws have unclear
and/or conflicting objectives for water resource management. A policy is needed at
the state level for guiding how available water resources should be used to meet the
needs of people, fish, and the environment. Lack of such a policy has resulted in
critical water supply decisions being delayed indefinitely and/or decisions being made
that do not balance the habitat needs of fish and the water supply needs of people.

Lack of adopted and accepted
watershed plans/lack of
knowledge and documentation
of amount of water available

Two key factors in water resource decision making are quantifying the available water
and determining all of the needs for water resources in the region. Existing
information is insufficient to quantify these factors, and additional work must be done
to develop new information.

Uncertainty related to the
Endangered Species Act

Providing adequate fish habitat in response to ESA may result in less water resources
being available for future use by utilities that are currently planning on those
resources to meet their supply needs.

Balancing available
information and risk in water
resource decision making

Water resource management decisions need to be made – potentially before
adequate information can be available to make decisions with complete certainty
about potential effects.

Uncertainty of and
disincentives to sharing
supplies

Some utilities have an available supply capacity that could be used on a temporary
basis by other utilities until growth within the supplier’s own service area requires that
available supply capacity. However, utilities may be reluctant to sell water on a
temporary basis to an adjacent purveyor if there is no guarantee in state law that
ensures the supplying utility can stop supplying the adjacent purveyor at an agreedupon point in time. This does not apply to long-term wholesale agreements that are
intended to continue in perpetuity.

Limitations on place of use

Some utilities that could otherwise share supplies through interties, which would defer
or reduce the need for new supplies, cannot do so because the place of use stated in
their water right is too limited. Although the place of use can be changed, other
additional conditions and process issues make the procedure difficult to use to solve
problems.

Intertie limitations

Some utilities that could otherwise share supplies through interties, which would defer
or reduce the need for new supplies, cannot do so because the current intertie statute
prohibits use of interties to meet growth-related demands in the receiving system.

Hydraulic continuity

Where senior water rights, including instream flow requirements have been
established for a stream, Ecology has denied water rights applications for new
groundwater withdrawals from sources that may be hydraulically connected to the
stream if those withdrawals would impair senior water rights. It is often difficult to
prove or disprove hydraulic continuity, but Ecology tends to err on the conservative
side by denying applications where any impairment may occur. There is currently a
lack of defined program to implement effective mitigation strategies.

Difficulty in making timely
decisions

The backlog of processing for new water rights or changes in existing rights at
Ecology has grown to over 7,000 pending applications statewide. Ecology has
minimal staff for processing changes and new water rights. This results in critical
water rights and municipal water supply decisions being delayed until long after they
are needed.

Uncertainty of existing water
rights

Many utilities are planning on using existing water rights to meet their supply needs.
However, Ecology has brought into question the validity of some portions of the
existing water rights.
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Institutional Constraints and Potential Solutions
The institutional constraints described in this section were identified by the Forum as the
most significant obstacles faced by utilities, the state, local governments, and other
stakeholders that are working to develop a sustainable water resource program. The
constraints are not prioritized or ranked. The constraints are grouped into two categories:
Obstacles to Decision Making, which involve a number of different institutions, and Water
Code Issues that are problems with the administration of and language in the existing water
code. A detailed description and discussion of each constraint is provided later in this
section.

Obstacles to Decision Making
Managing a sustainable water resources program does and will require that the water supply
and environmental enhancement proposals be developed and evaluated, and the necessary
decisions made to implement the proposals with timeliness and certainty. Several
institutional constraints result in significant obstacles to making these critical decisions, such
as a lack of clear direction and policy for state water resource decision making, lack of
information, and uncertainty in planning due to the Endangered Species Act. The specific
constraints identified as obstacles to decision making include:
n

Lack of clear guiding policy for state water resource decision making

n

Lack of adopted and accepted watershed plans/lack of knowledge and documentation of
amount of water available

n

Uncertainty related to the Endangered Species Act

n

Balancing available information and risk in water resource decision making

n

Uncertainty of and disincentives to sharing supplies

Water Code Issues
Over the past several years the Department of Ecology has championed the need to revise the
water code to allow management of water resources in ways that were not contemplated in
the current code. The current water code has not been substantially changed since its initial
adoption in 1917. The water resource arena has changed significantly over the past few
decades and the challenges today are greater than ever before. While the majority of the
provisions of the current code were crafted for agricultural water, which remains the state’s
largest water use, the needs and challenges outside the agricultural setting are equally as
important today.
The existing code does not allow Ecology sufficient flexibility to work with water resource
stakeholders to implement proposals that provide for sustainable water resource management
while also providing appropriate environmental protections.
Also, some recent
interpretations of water code are contrary to long-standing administration of the water code.
The state Supreme Court has been interpreting 1917 Water Code since it was developed.
Some holdings of the Court do not result in good public policy for current times, and the law
that is being used and applied today in many cases does not result in as flexible a water policy
as utilities need. Although many groups of water users would agree that there is a need for
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changes to the water code, there has been little agreement or consensus on what changes
should be made, or the priority amongst those changes. The following institutional
constraints were identified as the areas most in need of change in the code, including how the
code is administered:
n

n

n

Restrictions on moving water between utilities
n

Limitations on place of use

n

Intertie limitations

Difficulty in obtaining or changing water rights
n

Hydraulic continuity issues

n

Difficulty in making timely decisions

n

Abuse of water supply review process

Validity and quantification of existing water rights
n

Uncertainty of existing water rights

n

Disincentives for water conservation and reuse

Potential Solutions
Today, many of the state’s water utilities, and in particular, those in the Central Puget Sound
area, see the need for regional cooperation and revisions to the water code to promote and
facilitate the ability to move water from areas of surplus to areas of need. They also need to
be able to plan for serving future growth on a sustainable basis while meeting the water
resource needs of fish. Finally, the public, elected officials, resource managers, utilities, and
regulators need a clear policy to guide them in making critical water resource management
decisions. A potential solution has been developed for each of the constraints identified.
These solutions are described below each respective constraint in the following section.

Obstacles to Decision Making
The specific institutional constraints identified as obstacles to decision making are described
below.

Lack of Clear Direction and Policy for State Water Resource Decision Making
Recent laws, policies, court actions, and interpretations of existing laws and policies have
been developed that have unclear and/or conflicting objectives for water resource
management. Some agencies have specific objectives defined for water management, but
there is no consistency at the state or federal levels. There is currently no clear policy at the
state level for guiding how available water resources should be used for meeting the needs of
people, fish, and the environment in a balanced and sustainable fashion. This constraint
stems primarily from a lack of definition of water management objectives, which is illustrated
by significant inconsistencies between the Growth Management Act, water supply planning,
and fisheries management objectives.
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This lack of a clear guiding policy for decision making has resulted in critical water supply
decisions being delayed indefinitely and/or decisions being made that do not balance the
habitat needs of fish and the water supply needs of people.
GMA Requirements
The Growth Management Act requires local governments to plan for and construct facilities
(infrastructure for water supply, wastewater, transportation, etc.) concurrent with (prior to, or
to meet) state-assigned population growth for a 20-year horizon within urban growth areas.
However, there is no state water resources planning that matches the state’s growth
management plan. The availability of water was n ot directly addressed by GMA. When
developing population projections, the Office of Financial Management does not take into
account availability of natural resources, such as water supply, and the ability of local or
subregional areas to sustain the population. Nor did the OFM anticipate the explosive
suburban growth of the 1990s in the Central Puget Sound region. Also, Ecology’s current
water rights program and ability to implement that program is not consistent with the state’s
growth management plans.
Water Supply Planning Requirements
The Department of Health’s state-required comprehensive water supply planning program
requires utilities to plan for their specific service area for at least 20 years, with 6-year
updates. Utilities must complete risk/vulnerability assessments and provide emergency backup systems to ensure that the state’s public water users are provided a safe and reliable water
supply. Financing and planning of public water systems must be done with a long-term
perspective. Water utilities (and banks and other bonding institutions) must know with
certainty that the water utility has the needed water rights in hand and the ability to meet
future demands. If utilities cannot meet the needs of planned growth, they need a workable
mechanism to provide planning agencies feedback that the growth must go elsewhere.
Fisheries Management Objectives
Fishery management agencies (federal, state, tribal) are mandated by statute to focus on only
what fish need without considering the needs of people. Again, there is a clear disconnect
between fishery management (particularly instream flow requirements), and water supply
needs being defined by state and local planning agencies in accordance with GMA.
Potential Solution
A potential solution to this constraint is for the state to develop a clear guiding policy and
procedures that will allow water resource decisions to be made that meet the best interests of
both people and the environment. A critical element of that policy is definition of a clear link
between GMA projections and the water resources required to serve planned growth at state
and local planning levels.
To achieve this, the Governor’s Office, the Legislature, and local officials must provide the
leadership to establish a clear and focused strategy for meeting the needs for fish and people
in the Central Puget Sound area. Once this focused objective is defined, the Governor should
ensure that all state regulatory programs and related staff activity supports this policy.
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Lack of Adopted and Accepted Watershed Plans/Knowledge and Documentation of Amount of
Water Available
Proponents of both municipal water supply and environmental enhancement proposals need a
clear understanding of the water resource setting in which they are working. This
information is important to allow proponents to craft projects in a way that best addresses the
issues related to the basin in which their proposal is located. In addition, the Department of
Ecology and other water resource stakeholders also have a need for a clear understanding of
water resource needs and availability in order to properly review and comment on the
proposals. Ultimately, Ecology needs the same information to approve any changes or new
water rights necessary to implement a project. Ecology must evaluate whether the proposed
water right meets the “four-part test,” described earlier in this section, and prevent overappropriation of available water resources. Clearly, one key factor of this evaluation is
quantifying the available water resources. The second factor is evaluating how much water
has already been allocated through existing water rights and is being utilized.
The Watershed Planning Act of 1998 (HB 2514) provides a common framework for
evaluating watersheds. A handful of basins are planning using this framework, including the
Chambers/Clover and Nisqually WRIAs (see Section 5). This framework allows the
watershed planning units to address water quantity issues, and allows them to address
instream flow, salmon habitat, and water quality issues as well. The entire process—
including initial organization, watershed assessment, and plan development and adoption by
local governments—must be completed within four years. No such plans have yet been
completed, so it is premature to say whether such plans will provide an adequate basis for
decisions to be made on water resource allocation, particularly if the plans do not address the
optional elements of instream flows and salmon habitat.
However, due to tribal and local government concerns and priorities in the Central Puget
Sound area, the Watershed Planning Act is not being implemented as the framework for most
basin studies in the Central Puget Sound area. A number of other basin (WRIA) studies are
currently underway in many of the Central Puget Sound WRIAs under the Salmon Recovery
Act (HB 2496), which was enacted by the Legislature at the same time as the Watershed
Planning Act. The HB 2496 planning process focuses on fish recovery and fish habitat, and
may include water quantity and instream flow issues if they are priority factors in developing
short-term and long-term salmon recovery plans. Given the salmon focus of such plans, they
may not provide all the information needed in a comprehensive basin study to make informed
decisions on municipal water supply and environmental enhancement projects, as well as
water quality concerns.
The Chelan Agreement, which was placed in statute in 1991, also provides a process for
developing watershed-based plans, with tribal and state participation; but this process has not
been used since two pilot basin plans were prepared in the early 1990s, neither of which was
in the Central Puget Sound area.
A limited amount of descriptive and quantitative information on available resources is being
developed by watershed planning groups for each of the state’s WRIAs. However, sufficient
time and resources are not currently devoted to the watershed planning efforts to result in
much new quantitative data. In addition, although there is a reference in HB 2514 to utilizing
the habitat work from any plan prepared under HB 2496, there is generally not enough
linkage between the two processes to develop useful and comprehensive basin plans.
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Potential Solution
Water supply planning will have no meaning unless decisions can be made to secure adequate
supplies to meet growth needs. Growth will continue to occur, and water utilities either will
need to find adequate supplies, after proper planning, or face imposition of moratoria on new
development. The situation requires an approach that will simultaneously move planning
forward and will develop a better understanding of the resource setting within watersheds.
The solution requires the following elements:
1. Participation by utilities and local governments in the existing processes;
2. Development of and commitment to finding adequate resources to generate the data
and planning necessary for comprehensive solutions;
3. A link to existing processes, particularly HB 2496 and HB 2514 planning; and
4. Commitment to honoring tribal relationships and their role in both protecting fish
habitat and addressing their economic needs.
The ultimate result is likely to be an adaptive decision-making process that allows necessary
water rights and water resource decisions to be made, using the best available information,
and/or identifies and implements a program to obtain necessary water availability data in a
timely manner. The process would include an approach to routinely evaluating impacts upon
the resources for multiple needs, and modifying the resource’s management in order to avoid
adverse impacts. This process should begin now to enable an adaptive approach that
addresses current needs and then manages future demand consistent with the management
objectives.

Uncertainty Related to the Endangered Species Act
The listings and proposed listings under the Endangered Species Act, along with concerns for
the protection of other fish stocks, further complicate the water resource management issues
facing the state. Just as the lack of comprehensive statewide planning has made resource
planning difficult, the lack of scientifically based information about the water resource needs
of fish results in a reluctance to make decisions. This reluctance to make decisions ultimately
results in irreversible water resource commitments.
The implications of such actions can be significant in an ESA context. As an example, a
water rights decision that does not adequately consider the needs of a listed species could
result in a “take” of the listed species and expose the water right holder and the Department
of Ecology to actions by the listing agency or third parties. Therefore, implementation of
future supply options may require that quantities of water needed for fish and fish habitat be
estimated, along with the amount of water available.
Section 5 includes a status report by Water Resource Inventory Area (WRIA) that describes
preliminary results of the watershed planning groups’ analyses indicating locations where low
instream flows in streams or rivers have been identified as a potential impediment for fish
population recovery. The watershed planning groups have not completed their research, and
it will likely be several years before a reliable base of flow data on the water resource needs
for fish habitat is available.
There are methods available to determine optimum habitat for fish. However, fish biologists
are unable to agree on the correlation between fish production levels and instream flows.
This makes it difficult for decision-makers to accurately define instream flow requirements
that will maximize net benefits for meeting ESA requirements or treaty rights. This is the
primary reason that setting instream flows is so controversial and difficult.
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Potential Solution
A potential solution is for the state, tribes, and other stakeholders, in cooperation with
watershed planning groups, to conduct research that will provide a correlation between
instream flows and fish needs, and develop a corresponding water resource management
strategy that meets the needs of habitat for fish and water for people in a sustainable manner.

Uncertainty of and Disincentives to Sharing Water Supplies
Many existing and forecasted water supply shortfalls within individual utilities could be
solved on a temporary basis by using available supply capacity from another utility while
new supplies are being developed. However, there is significant risk, exacerbated by past
court decisions, that a utility providing water supply to another utility on a temporary basis
may find itself perpetually obligated to continue providing water. The risk of not being able
to get the water back when needed is usually enough to discourage the “loaning” of water
between utilities.
Under Washington State regulations governing public water utilities, public water purveyors
are relatively autonomous governmental systems. These water purveyors find their own
sources of water, decide their service areas, and in general manage and operate with their own
self-government, usually through an elected board. The state primarily serves in an oversight
role ensuring the quality and reliability of the public water systems.
Public water systems have tended to focus on meeting the needs and looking out for the best
interest of their own water system and customers, putting regional water needs at a lower
level of importance.
In recent years, however, there has been some change in this attitude among water purveyors
in many parts of the state. Various institutional mechanisms, such as the Public Water
System Coordination Act of 1977 (RCW 70.116) and the Department of Health’s
encouragement of interties for emergency use, promoted the concept of cooperation among
water systems. In addition, organizations such as the Regional Water Associations,
Washington Water Utility Council, local chapters of the American Water Works Association,
and the Central Puget Sound Water Supplier’s Forum have begun to bring water utility
representatives together to collectively solve water supply/management problems on a
regional basis. This increased level of communication and cooperation between utilities is a
good start, but it has not been enough to overcome the reluctance to “loan” water.
Potential Solution
This constraint represents a case in which the problem stems from a lack of code. A solution
would be for the state to explicitly define legal “leasing” of blocks of water supplies in
statute, where one utility could agree to supply another utility for a specific time period. This
statute should include requirements for the utility receiving the water for the specific time
period to have replacement supplies on-line by the end of the lease period and should
specifically prohibit the use of a dependency argument to try to extend the duration of the
supply beyond the terms of lease.

Balancing Available Information and Risk in Water Resource Decision Making
As described earlier, water supply planning cannot be put on hold unless growth is also
halted. At some point, water resource management decisions have to be made based on the

12-12 Water Supply Outlook

7/19/01

X011078_3127

Barriers to Meeting Municipal Water Needs
information available at that time. The challenge is to arrive at a balance between available
information and risk that best meets the collective needs of people and the environment.
Water supply and storage projects are evaluated, in part, based on assessments of the
available resources and potential effects on the environment. These assessments rely on
scientific and technological data gathering and analysis methods. This scientific information
is used in conjunction with economic and planning information to make decisions within an
overarching political, regulatory, and legal framework. The process of science and
technology in society is one of increasing robustness and control, and decreasing uncertainty.
Although uncertainty decreases with progress, complete certainty in water resource
management can never be achieved due to the limitations of the available information. The
residual uncertainty harbors risk. In addition to commonly understood forms of risk that must
be protected against (e.g., risk to human health from contaminated drinking water) risk can
come in the form of lost opportunity that may jeopardize future water supply development
and quality, or net future environmental benefits. Therefore, the decision-making process
should be guided by sound scientific and engineering understanding to avoid an unacceptable
level of risk, but should not be hindered by residual uncertainty when not warranted by the
level of risk involved.
The challenge is to optimize the level of effort expended to achieve a level of robustness and
control that has a manageable level of attendant uncertainty (i.e., risk). The optimal level of
effort will vary from project to project; but for any given water supply or storage project it is
arrived at by the application of the combined experience base of the stakeholders to a base of
scientific and technical information that is by necessity incomplete, but entails a manageable
level of risk.
Potential Solution
A solution is for the state to develop an adaptive decision-making process that allows water
rights decisions to be made using the best available information and/or identifies and
implements a program to obtain necessary information in a timely manner, on a schedule that
balances risk with available information. Appropriate risk assessment and adaptive
management would require that past decisions be changed if new information shows an
unacceptable risk exists. If past decisions are changed through an adaptive management
process, that process would also have to spell out how alternative solutions (supplies) are
developed.

Restrictions on Moving Water Between Utilities (Water Code Issues)
As previously stated, many utilities anticipate needing additional supplies over the next 20
years to support planned growth. Other utilities in the Central Puget Sound area have
available supply capacity that could be used either temporarily or permanently to support
utilities with projected shortfalls, without developing new sources. The concept is simple:
move water from areas of available supply to areas of need. This could be done through a
regional water supply transmission pipeline network through subregional programs or by
neighboring utilities. However, this type of utilities’ cooperative management of existing
supplies currently faces a number of significant hurdles, including limitations on place of use
and limitations on the use of interties.
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Limitations on Place of Use
Some of the supply options being considered in the region involve moving water from areas
with available supply capacity or proposed new sources to areas with water supply shortfalls.
However, in many instances the place of use described in a utility’s water right is a specific,
fixed area that currently prevents utilities from using resources efficiently by sharing supplies
outside the defined place of use. The place of use can be changed to accommodate sharing,
but not in a timely manner. The place of use described in a utility’s water rights defines the
area that water supplies can be used within. However, there are differences of opinion as to
whether the place of use for a water right for municipal use is static (a fixed area established
at the time the water right was granted) or dynamic (grows with expansion of a utility’s
corporate or service area boundary). As described earlier, the state’s water code is based
largely on agricultural water use. In agricultural irrigation, water use is related to specific
parcels of land and to specific agricultural activities, and a fixed place of use helps avoid
potential misuse and over-appropriation.
Applying the same context to a utility’s water rights results in poor public policy in that it
inhibits creative water resource management. While the current water code allows for
changing the place of use associated with an existing water right, the procedure includes an
application to the Department of Ecology, it is cumbersome, and a decision on such an
application is not likely to be resolved in a timely manner. Broadening the approach to place
of use does, however, raise some issues as to potential impacts from the use of the water
across a much larger area than may have originally been contemplated when the right was
issued, particularly impacts on streamflows and interbasin transfers. This issue is less
problematic if it is addressed in a regional plan. However, a broad place of use approach
should address an opportunity for affected interests to raise issues that might result from
making a broader interpretation.
Potential Solution
The purpose and objective of the “place of use” provision in water right law is to provide a
basis against which the four public tests may be measured. Historically this was evaluated on
the application proposed by an individual utility. The state Legislature has enacted a broad
state policy in the Water Resources Act of 1971 and Public Water Systems Coordination Act
of 1977, directing public water systems to develop and coordinate water supplies regionally.
When public water systems are interconnected, intertied, and share supplies developed
regionally, the place of use should be evaluated and managed as an “inclusive place of use.”
A practical and immediate solution is to change the water code to consider the “place of use”
for existing and future water rights held by a water utility to be dynamic when included in a
regional water management strategy. If the area served by a utility would include the area
served by any utilities receiving water through connections to the water right holder, as it
should, the public process could be addressed through regional planning under the
Coordination Act, or under some other regional planning framework.

Intertie Limitations
Closely related to the issue of “place of use” is the use of interties. Interties can be used to
share existing supplies, but the existing code has been interpreted to mean that a new supply
cannot be developed with the express intent of supplying water from the new source through
an intertie to another utility.
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Interties are interconnections between public water systems permitting exchange or delivery
of water between systems. Although the value of interties is clearly recognized by the state
for improving overall system reliability, other uses of interties are not so clearly supported.
These uses may include purposes such as providing opportunities for conjunctive use and
opportunities to delay or avoid development of new water sources.
The state supports the use of interties that improve overall system reliability, enhance the
manageability of the systems, provide opportunities for conjunctive use, or delay or avoid the
need to develop new water sources. Interties include interconnections between public water
systems permitting exchange or delivery of water to serve as primary or secondary sources of
supply, but do not include development of new sources of supply to meet future demand (see
RCW 90.03.383; WAC 246-290-010; WAC 246-290-132; and Attorney General Opinion
1996 No. 19). Therefore, a new source being developed by a utility under an existing water
right could not be used to supply adjacent utilities, unless those adjacent utilities were within
the place of use defined by the water right (see Limitations on Place of Use, above).
Ecology does not consider connections to different public water systems that lie within the
water purveyor’s designated place of use to be interties requiring changes in water rights
under RCW 90.03.383. A public water system can provide water service anywhere within
the place of use described in its water rights without the need to submit an application for
change.
A related issue is that of emergency connections being used for non-emergency supplies.
Emergency connections are not interties, but sometimes connections that are initially
designated as emergency have, in the past, been used for non-emergency purposes without
classifying them as an intertie, which may be in violation of a utility’s water rights. This
highlights the need for both clarification of the intertie statute and resolution of several other
institutional constraints described in this section.
Potential Solution
A potential solution is to revise the existing statute to allow development of new sources of
supply to meet future demand through use of interties.

Difficulty in Obtaining or Changing Water Rights (Water Code Issues)
To plan for future growth, utilities need to identify and implement supply options that will
meet their forecast demands. A critical part of that planning and implementation process is
making sure the necessary water rights are in place before they are needed. In some cases
utilities need to change existing water rights to serve a different area or type of use (e.g.,
conversion from industrial to municipal use). Several factors currently make obtaining or
changing a water right a prohibitively difficult, costly, or lengthy process. These factors
include the lack of timely decisions on water rights applications and a lack of several types of
information that may require a lengthy and/or difficult process to obtain (described earlier in
this section). Another factor that has recently gained importance is the issue of hydraulic
continuity. Those factors are described below.

Hydraulic Continuity
Hydraulic continuity refers to the interconnection between groundwater and surface water.
Ecology is required by statute to consider hydraulic continuity when making decisions on
groundwater right applications. In late 1995 and early 1996, Ecology issued approximately
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600 decisions on applications to appropriate water in 12 different WRIAs. Statewide, 65
percent of the applications were approved, and the rest were conditionally approved or
rejected based on impairment of existing rights. The denials were based primarily on
impairment of a water right because of hydraulic continuity between surface water and
groundwater (on the basis that further groundwater withdrawals would impair senior surface
water rights, including instream flows). This is the first evidence of the significant challenge
of managing surface water and groundwater. Approximately 150 of the applicants appealed
Ecology’s decisions.
The result of the appeals culminated in the Postema v. Pollution Control Hearings Board,
142 Wn.2d 68, 11 P.3d 726 (2000) decision from the Washington State Supreme Court. In a
way the Court was asked, what are Ecology’s obligations when analyzing an application to
withdraw groundwater from an aquifer that may be hydraulically connected to surface water?
On the issue of water right impairment, the court said that a minimum instream flow is an
appropriation entitled to the same protection from impairment by subsequent appropriators as
other water rights. Hydraulic continuity (interconnection) between an aquifer and a stream
where minimum instream flows are not met part of the year is not sufficient to find
impairment. Impairment must be determined based on the facts in each case. The test for
impairment is “no impairment.” Ecology does not have to show a significant or measurable
effect to deny a groundwater application based on impairment, but rather simply that an
impairment would happen. Ecology may use new information and methods (such as
modeling) as they become available and scientifically acceptable to determine hydraulic
continuity and potential effects on surface water.
An application for groundwater withdrawal in hydraulic continuity with a surface water body
closed by rule (a state regulation prevents additional appropriations from the water body)
must be denied if the withdrawal will have any effect on the flow or level of the surface
water.
The Postema decision is a very discouraging message for new, consumptive groundwater
development in WRIAs 7, 8, 9, or 12 given the existing Instream Resource Protection
Program, stream closures, and current flow regimes. Groundwater systems are important
buffers and storage mechanisms for water supply. Additional understanding of the ability to
evaluate and mitigate impacts while utilizing the benefits provided by groundwater sources
should be evaluated in subsequent policy decisions for groundwater in the state.
Potential Solution
A potential solution is for the state to develop an appropriate framework to manage available
water resources, allowing the state, local governments, and utilities to design and implement
effective mitigation strategies where hydraulic continuity is found to be an issue. Water
rights applications would still be denied where existing water rights would be impaired and
hydraulic continuity issues could not be mitigated.

Difficulty in Making Timely Decisions
A significant institutional constraint to obtaining or changing a water right is the difficulty in
making timely decisions. Currently, Ecology is unable to predict with certainty when a
decision on any given application will be made. With approximately 7,000 pending
applications statewide, it may be many years before a decision on a particular application will
be made. (A recent estimate by Ecology of the time for a new water right application to be
processed is approximately 35 years.) Factors that affect the processing of applications
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include the location of the application, availability of information specific to the application,
relationship to pending applications, and available staff resources at Ecology.
Water right applications are processed by Ecology’s regional offices. Water right
administration in the Central Puget Sound area is split between the Northwest and Southwest
regional offices, which encourages locally based water right actions. Currently, 3.2 full time
employees are responsible for reviewing water right applications for seven counties. Those
same individuals do the permit administration, day-to-day correspondence, and water system
plan review.
Water right decisions within each region are generally made on the basis of priority, or the
date that an application is received, from oldest to youngest, within a source of water.
However, there are some circumstances that may cause applications to be processed out of
the normal priority sequence, including specific needs to preserve public health and safety or
if the proposed use is nonconsumptive and would substantially enhance or protect the quality
of the natural environment. In addition, an application to change an existing water right may
be processed prior to competing applications provided one or more of the following criteria
are satisfied:
n

The change or transfer, if approved, would substantially enhance the quality of the natural
environment, or

n

The change or transfer, if approved, would result in providing public water supplies to
meet general needs of the public for regional areas, or

n

The change or transfer was filed by water right holders participating in an adjudication,
and an expeditious decision is needed to ensure that orders or decrees of the superior
court will be representative of the current water use situation.

Water Conservancy Boards
As an alternative to waiting for Ecology to process an application for change of water right,
applicants may elect to have a water conservancy board evaluate the change request. At this
time, there are no water conservancy boards operational in the Central Puget Sound region.
Changes to this statute in 2001 make this vehicle more flexible, but there are no plans to
utilize the expanded authority at this time.
Cost Reimbursement Agreement Option to Accelerate Review Process
A law passed during the 2000 legislative session (see ESSB 6277) allows project proponents
with complex permit or multiple permit applications to voluntarily enter into costreimbursement agreements with Ecology and receive a more timely decision than under
normal circumstances. Under a cost-reimbursement agreement, the applicant pays the
reasonable costs incurred by the agency for the permit coordination, environmental review,
application review, technical studies, permit processing, and carrying out the requirements of
relevant law. Ecology is required to contract with independent consultants to carry out the
work covered by the cost-reimbursement agreement. For water rights, an applicant for a new
water right, or change or transfer of a water right, may initiate a cost-reimbursement
agreement provided they agree to pay for the processing of all applications from the same
water source that were filed before their application.
Potential Solutions
One potential solution would be to establish water conservancy boards in the Central Puget
Sound region to process requests for changes in water rights. However, there has been
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litigation involving the scope and authority of the conservancy boards. Tribes and
environmental groups have expressed some opposition to their existence. Another, perhaps
more practical approach, would be for the state to prioritize responsibilities of Ecology staff
and provide the appropriate level of staffing at Ecology to carry out the Department’s
responsibilities in a timely manner. However, this second part of the solution would best be
implemented after resolution of the other institutional constraints described in this section,
especially by defining a clear guiding policy for state water resource management decision
making.

Abuse of Water Supply Review Process
Groups and individuals in the area have successfully slowed or halted development of water
supply projects through abuse of the project review process (including the water rights
application process). These groups and individuals are generally opposed to growth and use a
number of means to stave off growth, including slowing or preventing the approval of water
supply projects.
Potential Solutions
No potential solution was identified to overcome potential misuse of the project review
process.

Validity and Quantification of Water Rights (Water Code Issues)
Two closely linked constraints are the uncertainty as it relates to questions regarding existing
water certificates and disincentives for water conservation and reuse, which are primarily due
to the lack of certainty in water rights.

Uncertainty of Existing Water Rights
Public water utilities are responsible for supplying water to existing customers and for
planning and meeting water supply needs of growth planned under GMA. Utilities therefore
acquire and hold water rights that will allow orderly development of water supplies, sufficient
to meet forecast demands. Utilities rely on existing permits certificates and claims to serve
planned growth. Ecology has implied that certificates issued for planned growth may not be
valid (a view that utilities believe is inconsistent with the legislative intent for public water
supplies), however the issues have not been legally resolved.
The generic term “water rights” encompasses three types of appropriation of public water:
permits, certificates, and claims. While permits and certificates have undergone a review
process at Ecology to establish quantities of public water for appropriation, claims have not
undergone the same review. Claims are filed based on the applicant’s claimed water use
prior to 1917, for surface water, or 1945, for groundwater. Approximately three-fourths of all
water rights in the state are claims. Of the nearly 15,000 water rights in King County, about
three-fourths are claims; in Pierce County about three-fourths of its 12,000 water rights are
claims; in Snohomish County about 85 percent of the 10,000 water rights are claims.
Claims are converted into adjudicated certificates only by action of a court; Ecology has no
legal authority to adjudicate claims. Because adjudication has not occurred for claims
throughout the state, there is much uncertainty as to how much water is actually available to
be appropriated. In many cases in the state, water right claims for surface waters total more
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than the flow of the river or stream. This uncertainty in how much water is available to be
withdrawn, when combined with uncertainty about how much water is needed to support fish
and other environmental water needs, leads to frustration on the part of utilities,
environmental organizations, tribes, Ecology, and other agencies. Until legislation is adopted
or adjudication occurs, it is doubtful that effective, comprehensive water resource
management can occur.
Recent administrative interpretations of existing municipal water rights have created
uncertainty as to the status and validity of thousands of certificated water rights. This
uncertainty defeats the purpose of existing watershed, water supply, and growth management
planning legislation. Without clear statutory authority to acquire, maintain, and use water
rights to meet reasonably expected future needs, water suppliers will continue to have
increasing difficulty in planning, financing, and building water systems to serve the needs of
the general public.
Potential Solution
A potential solution is for the state to affirm that utilities and communities can continue to
rely on existing water permits, certificates, and claims to meet the needs of planned growth.
However, water rights on paper cannot guarantee that water is actually available. Existing
inchoate water may not be available as a result of watershed planning based on good science,
risk assessment, and adaptive management. As described earlier, the state needs to develop a
clear guiding policy for water resource decision making to resolve issues of water
availability.

Disincentives for Water Conservation and Reuse
Although utilities and other water resource stakeholders agree on the importance of water
conservation as a resource management strategy, the uncertainty of water rights described in
the previous section results in a strong disincentive for water conservation or reuse.
Anticipation of broad regional conservation regulations or requirements also acts as a more
subtle disincentive to individual utilities implementing conservation measures.
While municipal water rights are exempt from relinquishment provisions under state water
law, some smaller private water systems or those that do not meet the requirements of
municipal water uses could be subject to relinquishment.
Of greater concern, however, is the ability of a water utility to grow into its water right.
Ecology’s interpretation of water law has resulted in a strong “use it or lose it” message that
has gone out to many of the mid- to small-sized utilities. Under Ecology’s interpretation,
recognition of the unique role of municipal water utilities appears to be missing. Ecology has
proposed that, like other water users, a municipal utility’s water rights are only for the
quantity of water that has been put to beneficial use, i.e., the amount of water that has been
documented as actually being used for beneficial purposes.
The majority of water utilities are dependent on their current water rights to meet the
anticipated future growth as dictated by current zoning and GMA. Utilities must plan and
finance their systems based on these future demands and must be able to count on the water
being available. In fact, some bonding and other financing institutions may want to be
assured that the water rights are in place for the infrastructure that is being financed.
Consequently, there is little incentive for a water system to use less water and not maximize
the quantity put to beneficial use if their water rights may be restricted or taken away. This
acts as a disincentive to conservation and results in many utilities trying to use as much water
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as possible in order to perfect a larger portion of their water right so it will not be lost or
unreasonably conditioned. This concept of having to give conserved water permanently back
to the natural system also is contradictory to the incentive mechanism that utilities have had
to implement conservation or reuse. Many utilities have implemented conservation programs
to “stretch” the water supply so that they can meet future demand. Of course, any water not
used today remains in the streams and aquifers. There appears to be an emerging concept that
the conserved water should be reserved exclusively to meet environmental purposes. This
works fine for today when the conserved water is left in the stream or aquifer, but for many
water systems there is still a need to use this conserved water to meet future demands.
Another subtle disincentive is found in the anticipation of future more strenuous water
conservation regulations. The majority of the water utilities within the state and certainly
those within the Central Puget Sound area anticipate that additional water conservation
requirements will be forthcoming. In fact, many water utilities are working with other water
resource stakeholders to investigate how more rigorous conservation programs could be
developed that would raise the water conservation goals and allow monitoring of
conservation performance against the goals. While water conservation is currently a major
element of utilities’ water system plans, the conservation plans are primarily a planning tool
and although there are no hard requirements for meeting their determined conservation goals,
utilities are making significant investments to assure that they achieve their conservation
objectives.
Determining conservation goals is a very utility-specific endeavor. The composition of land
use and industrial use within utilities varies widely, and the extent to which conservation
efforts have already been implemented has a profound impact on the ability to achieve
additional levels of conservation. Future water conservation regulations may be more “broad
brush” in nature, with prescribed percentages of water savings which the utility must meet.
Unless past conservation was accounted for, those utilities that have successfully
implemented an aggressive conservation program over a number of years would find it more
difficult to meet an additional across-the-board regional conservation requirement, while
those utilities that are just starting their conservation programs could achieve results quicker
and with less effort and cost. This has resulted in an attitude among some water purveyors
that there is little incentive to implement aggressive conservation programs now if they will
be held to future regulations that will be more difficult to achieve.
Additional information on impediments to water conservation and reuse can be found in
Sections 8 and 10.
Potential Solution
A potential solution for resolving these disincentives to conservation and reuse is the same as
for the previous constraint - the state can affirm that utilities and communities can continue to
rely on inchoate water rights to meet the needs of planned growth.
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MOVING FORWARD
This 2001 Outlook Report illustrates the necessity for critical water resource management
decisions to be made soon, so that needed supply options can be planned and implemented in
a timely manner. One of the Forum’s main goals is to help meet the water resource needs of
the growing Central Puget Sound area by working with water suppliers, local governments,
the state, area tribes, and other interested stakeholders to develop and implement a sustainable
and adaptive water resources management program by 2010.
In order to develop a sustainable water resources program for the region, a collaborative
water resource management decision-making process is needed now. The Forum and the
region’s water utilities want to actively help develop and participate in this process. Forum
members recognize that they do not represent all water resource interests. Others, such as
federal and state agencies and tribes, are principally responsible for shaping the future of the
state’s fisheries. The Forum is open to considering various approaches for achieving success,
and will work with others who have a goal of attaining a sustainable water resource
management program.
To initiate this process, the Forum has developed a series of “Next Steps” to support and
expand regional planning efforts, improve how water resource management decisions are
made, and jointly implement future municipal supply options that best meet the needs of the
region. These are the Forum’s near-term next steps, which are part of a continuously
evolving strategy:

Next Steps for the Forum
1. Building on previous work (the Outlook), collaboratively develop several alternative
regional concepts to address future water resource needs for fish and people in the
Central Puget Sound area.
2. Work on the Governor’s Water Strategy (January 25, 2001) to solve issues the Forum
has identified in the Outlook.
n
Accept the charge to be a leader in developing a strategy for Central Puget Sound
in accordance with the Governor’s Water Strategy.
n
Work to address specific institutional constraints identified in the Outlook as part
of the Governor’s Water Strategy process.
3. Continue a dialog with other stakeholders to discuss key issues identified during the
Outlook process and work toward the resolution of issues of mutual interest.
Encourage water resource management decision making.
n
Identify issues that the Forum would/could address within their framework.
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Prioritize issues.
Identify approaches to address these issues.
Assure follow-up.

4. Seek development of a process to better coordinate growth and availability of water
within the region.
5. Seek to coordinate water supply decision making by individual utilities with a
regional water resources planning process.
6. Continue dialog with stakeholders that participated in the Conservation Workgroup.
n
Participate in a grassroots effort to explore forming a new regional conservation
group.
n
Continue to explore ways to promote conservation concepts.
7. Address ways to remove impediments that prohibit the effective and efficient sharing
of existing water supplies between utilities.
8. Continue coordinating, through utility participation, with Water Resource Inventory
Area (WRIA) planning groups in the three-county area as watershed plans are
developed.
9. Develop a process for periodic Outlook updates.
10. Work with Washington State Department of Health, utilities, counties, local
governments, and other stakeholders to coordinate more consistent demographic
projections, demand forecasts, water supply yield, and data reporting.
11. Coordinate future water shortage response.
12. Support further development of non-traditional sources of supply (e.g., reclaimed
water and stormwater).
13. Determine overall water use characteristics for the Central Puget Sound Region.
The Forum is confident that the challenges faced by the Central Puget Sound, in meeting the
water needs for people and fish habitat can be overcome. The state, the Forum, and other
stakeholders must work cooperatively to overcome institutional constraints and pursue
alternative municipal supply options in order to move forward in their efforts to provide the
three-county region with a long-term, sustainable supply of water to meet the needs of people
and fish.

The Forum’s Continuing Role in Regional Water
Supply Planning
With the completion of this Water Supply Outlook, the Forum has conducted a regional
assessment of existing and forecasted municipal water supply demands, assessed new
municipal supply opportunities, and reported on initial aquatic habitat issues, as described by
watershed planning groups, that may affect existing and future municipal supply options.
This information begins to provide direction and a foundation for future decision making.
Beyond the completion of the Outlook the Forum will continue to assist local governments
and others in developing and implementing sustainable water resource management that
embraces the objectives incorporated in the Growth Management Act and instream resource
and habitat management initiatives within the Central Puget Sound Region. Forum members
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have a responsibility to protect the public health and the environment, anticipate and respond
to growth, foster a strong economy, and make the region a better place to live.

Future Outlook Updates
Planning for the future is not a static, one-time activity, and the Forum intends to periodically
update the Outlook with information from utilities, planning agencies and other stakeholders.
A key piece of information that will help ensure the accuracy of population and demand
forecasts is the 2000 census results, which will be incorporated into future Outlook updates.
Consistency and accuracy of the Outlook can also be improved by using a common data
reporting format, as described in the next section.

Improving Coordination in Individual Utility
Planning
The Outlook is the first time that detailed municipal water supply planning information has
been brought together for the entire King, Pierce, and Snohomish County area. Some of the
major challenges to compiling information for future regional planning came to light during
the preparation of this report. Two key challenges were inconsistencies between individual
utility and regional demographic forecasts and inconsistencies in how utilities keep track of
and report planning information. The Forum has developed some options for improving
consistency in both of these areas, as described below.

Improving Consistency in Demographic Forecasts
Demographic forecasts provide the foundation for demand forecasts and municipal water
supply planning. Many separate agencies are responsible for preparing local, county,
regional, and state forecasts of population, households, employment, and other demographics.
These forecasts are prepared with the common goal of planning for the future, but they are
based on a wide variety of methods and are prepared for different purposes. Because of these
differences, it has been difficult to reconcile demographic forecasts prepared at different
scales, and therefore difficult to reconcile demand forecasts prepared at different scales.
Here are some of the types of forecasts prepared:
n

Statewide. At the state level, the Office of Financial Management (OFM) is responsible
for preparing demographic forecasts. One of the main purposes OFMs forecast is used
for is estimating future tax revenues, so to be conservative, this forecast tends to err on
the side of underestimating future growth. OFMs forecast is broken down into separate
forecasts for each county, which are then used as the basis for planning under the Growth
Management Act.

n

Regional. In the Central Puget Sound area, the Puget Sound Regional Council (PSRC)
takes forecasts from OFM and the Counties and combines them with other economic and
land use information to develop a regional forecast by transportation analysis zone
(TAZ). This forecast is less conservative than simply adding up individual local or
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county forecasts. The regional forecast prepared by PSRC is reviewed by cities and
counties prior to distribution.
n

County. In accordance with the Growth Management Act, counties are responsible for
defining and assigning growth to urban growth areas (UGAs). Counties are also
responsible for working with local planning agencies to define allocation of future
growth.

n

Local. Municipalities are responsible for planning within their boundaries, and also for
coordinating planning efforts with County efforts and with water suppliers. Local
forecasts are based on detailed land use information and are used for sizing and timing
infrastructure to meet the needs of growth. Therefore, local planning estimates should be
conservative by overestimating anticipated growth.

Future Forum planning efforts will include identification of mechanisms to improve
consistency between local, regional, and state demographic forecasts and coordination with
the appropriate agencies.

Improving Consistency in Tracking and Reporting Water Supply Planning
Data
Identifying regional water resource needs and solutions can only be done with the
participation of individual water utilities. This report was prepared using detailed municipal
supply and demand information provided by most of the utilities in the three-county area,
who each record and maintain planning data differently. A significant effort was required to
bring this variety of information together to develop a regional assessment of municipal water
supply and demand. Improved consistency in tracking and reporting local utility water
system information could significantly enhance future planning efforts.
The specific types of information used in the Outlook are the same as utilities present in their
comprehensive water plans, namely:
n

Historic and planned demographics, including population, single-family and multifamily
households, employment, and different types of service connections,

n

Historic water use by customer class, and the resulting historic water use per connection,
per capita, and per single-family and multifamily household, and

n

Municipal water supply information such as water rights, interties, supply capacities, and
resource limitations.

To help improve consistency in municipal water supply planning data, the Forum currently
plans to develop a Suggested Utility Data Reporting Format (Format). This Format would be
used in whole or in part, on a strictly voluntary basis by utilities that want to improve
coordination for future regional planning efforts. The Format will likely be a set of tables
that are preformatted to show the types of information described above in a consistent
manner.
There are good reasons why some utilities track certain kinds of information differently from
their neighbors. For instance, larger utilities may have more customer classes than small
utilities, due to the wider variety of commercial and industrial customers within their service
area. Because there are important differences between utilities, the Format will provide a
common starting point that can accommodate changes in these areas of difference.
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Moving Forward
Although the Format will be flexible to accommodate different approaches, the goal is to
improve consistency in data reporting in general. Some utilities may want to change how
they track and report information to be consistent with the suggested Format, which can help
them:
n

Determine water use per connection and per single-family and multifamily household,

n

Calculate non-revenue water,

n

Estimate the affects of past, current, and future conservation on per unit water use, and

n

Describe their supplies.

The Forum will work with utilities, the Department of Health, the counties, and other
interested parties to develop the Suggested Utility Data Reporting Format and make it
accessible to users.
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Appendix A
DEMAND FORECASTING METHODOLOGY
2000–2020 Demand Forecasting Methodology
At the beginning of the Outlook process, a methodology was developed to forecast demands
by individual utility that could be summarized on a regional basis. This methodology is
based on utilities’ current water use patterns, regional (Puget Sound Regional Council
[PSRC]) demographic projections, and estimates of reductions in water consumption due to
plumbing code requirements. Generally, the following steps were used to develop the
demand forecast:
n

n
n
n

Calculate individual utilities’ current water use factors (water use factors are the average
amount of water used per single-family or multifamily household per day, or per
employee per day.) Current water use factors include reductions achieved to date from
various efforts, including conservation.
Estimate the future reduction in water use factors based on plumbing code requirements
(plumbing code savings.)
Forecast single-family households, multifamily households, and employment through
2020 within each utility’s retail service area.
Forecast baseline demands, based on water use factors (including plumbing code savings)
and demographic forecasts for each utility.

A detailed description of the demand forecasting methodology is presented below.

Calculating Current Water Use Factors
Using survey data provided by utilities,1 current water use factors were developed for each
individual utility for single-family and multifamily households and non-residential use, based
on average 1996–1998 water use.
Non-residential water use factors were calculated as non-residential demand per employee
within each utility’s service area. An exception to this is large industrial use. This
component of non-residential demand does not typically vary based on the number of
employees in an area. For the purposes of calculating water use factors, consumption by
some individual customers using more than 100,000 gallons of water per day for industrial
1

Information about individual utilities’ current water use was requested in a survey that was sent to the
158 largest utilities in the three-county area. (A complete list of these utilities is provided in Table 1-2
of the Outlook report and their service area boundaries are shown in Figure 4-1.)
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applications were not included in the calculations of demand per employee. This large
industrial water use was assumed to remain constant through 2020, and was added into
demand projections after projecting future non-residential demand based on employees.
Non-revenue water use was calculated as a percentage of overall water use for each utility,
based on their reported 1996–1998 water use. Non-revenue water use is the difference
between water produced and metered consumption. Non-revenue water can include leakage,
hydrant testing, main flushing, fire fighting, reservoir overflows, and other unmetered uses.
For the demand projections, the average 1996–1998 percentage of non-revenue water for
each utility was assumed to remain constant through 2020.
Similar to water use factors, maximum day and peak month peaking factors were calculated
from utilities’ 1996–1998 reported water use (maximum day and peak month peaking factors
are the ratio of the maximum day demand to the average day demand, and the ratio of the
average day during the peak month to the average day demand.)
For utilities that did not return a survey, current water use factors and peak day peaking
factors from similar, nearby utilities were used. For smaller utilities and private wells,
average water use factors for each county were used. These average water use factors were
calculated based on the average of all individual utilities’ factors, excluding Seattle, Tacoma,
and Everett.

Estimating Future Reductions in Water Use Factors
Water use factors may decline over time for several reasons. Reductions in water use factors
will generally come from:
n

Increasing number of low water using plumbing fixtures required by the plumbing code
for new and remodel construction (plumbing code savings),

n

New conservation measures, including utility programs and conservation rate structures,
and

n

Improvements in water utility operations.

For the baseline demand forecast, the estimated future reduction in water use factors includes
only the first of these components, plumbing code savings. Potential effects of the other
factors on demands (such as utility sponsored conservation efforts and rate structures) will be
estimated separately, as they require additional actions on the part of individual utilities to
implement, whereas plumbing codes savings are independent of utility actions. A
conservation workgroup with a variety of stakeholders will be formed to explore this
potential.

Forecasting Population, Households, and Employment
The demographic and economic projections used to develop the 2000–2020 Outlook forecasts
were prepared by the PSRC and published in June 1999. These projections are consistent
with the Washington State Office of Financial Management’s (OFM’s) statewide population
and employment forecast by County. The PSRC refines OFM’s forecast with information on
recent development and local conditions for King, Pierce, and Snohomish Counties. For
planning purposes, the three-county area is divided into forecasting areas, called
Transportation Analysis Zones (TAZs). The PSRC forecasts population, single-family and
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Demand Forecasting Methodology
multifamily households, and numbers of employees within each TAZ for 2000, 2010, and
2020.
In order to estimate the current and future population, households, and employment in each
utility’s service area, it was necessary to apportion the PSRC’s TAZ forecasts to utility
service areas. This was done with the use of a geographic information system (GIS) analysis,
then refined with survey data reported by the individual utilities.
Some utilities do not serve all of the single-family households within their service area
boundaries, especially in more rural areas. The households that are not served by a utility are
served by private wells. The number of single-family homes served by private wells within
each utility service area was estimated by comparing the total number of single-family homes
in the service area (based on the apportioned PSRC data) to the utility’s reported number of
single-family connections. This number of single-family homes served by private wells was
assumed to remain constant through 2020, as some new homes will be built with private
wells, while some existing homes with private wells will eventually connect to the local
utility.
Within each utility’s service area, all of the multifamily and non-residential development was
assumed to be served by the utility.

Preparing the Baseline Demand Forecast
The baseline demand forecast was prepared by first applying the estimated future reduction in
water use factors to the current utility water use factors. Current water use factors include
reductions achieved to date from various efforts, including conservation. Then, the reduced
water use factors were multiplied by projections of single-family and multifamily households
and employment to develop residential and non-residential demand projections for each
utility. The 1996–1998 average large industrial water use was then added to those
projections. Non-revenue water use was calculated as a percentage of the above combined
demands to develop a total future demand projection for each utility. The individual utilities’
demand forecasts were then summarized on a subregional and regional basis. The July 2000,
Population and Demand Forecasting Technical Memorandum contains individual utility
forecasts (see Appendix D)

Step 1: Identify Utilities and Collect Utility Demand Data
Based on input from the Water Supply Planning Committee, the 158 largest utilities in King,
Pierce, and Snohomish Counties were selected as the basis for the demand forecast. All of
these utilities were asked to complete the Survey of Water Demand and Sources of Supply,
Parts 1 and 2. Returned surveys were used in the demand forecasting process to provide
basic demand data for 1990 and 1996–1998. For demand forecasting, the key information
from the surveys included the following items:
n

Demand data, by category, for 1990 and 1996–1998 (single-family, multifamily, nonresidential);

n

Peak day and peak month data for 1996–1998;

n

Non-revenue water in 1996–1998;

n

Number of single-family accounts in 1990 and 1996–1998; and

n

Determination of accounts using greater than 100,000 gpd during 1996–1998.
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For those utilities that indicated they have industrial customers using more than 100,000
gallons per day (gpd), follow-up was performed to gain additional data. The data requested
was demand data for 1996, 1997, and 1998, for any customers averaging at least 100,000 gpd
during any one of those three years. The 1996–1998 values were averaged, to account for the
high variability in water use by individual industrial accounts. The 1996–1998 average water
use for these customers was held constant in future demand projections.

Step 2: Calculate Current Water Use Factors
For each utility that returned a complete survey, the following water use factors were
calculated using the average of 1996–1998 demand data, and the corresponding households
and employment:
n

Gallons per household per day, single-family,

n

Gallons per household per day, multifamily, and

n

Gallons per employee per day (excluding large industrial accounts)

Large industrial water use was not included in calculating non-residential water use per
employee.
In addition, peaking factors were calculated for peak day and peak month demand. Where
utilities returned a partial survey, water use and peaking factors were calculated if sufficient
data was available.
Some utilities either did not return surveys or did not report sufficient information to
calculate water use factors, non-revenue water, and/or peaking factors. For these utilities,
current water use factors and peak day peaking factors from similar, nearby utilities were
used. For smaller utilities and private wells, average water use factors for each county were
used. These average water use factors were calculated based on the average of all individual
utilities’ factors, excluding Seattle, Tacoma, and Everett.

Step 3: Forecast Population, Single-Family and Multifamily Households, and Employment
through 2020 by Utility Retail Service Area
Three data sources were combined to develop demographic characteristics for the entire
service area of each utility. These sources were:
1. A GIS map of utility retail service areas, compiled by the Water Supply Planning
Committee. Service areas represent the ultimate buildout of each utility’s water delivery
system, and are typically derived from the Coordinated Water System Plan (CWSP)
processes that have previously been undertaken in each county.
2. A GIS map of transportation analysis zones (TAZs) throughout the three counties.
3. Puget Sound Regional Council’s (PSRC) June 1999 Projections of Population and
Employment, for each transportation analysis zone (TAZ). This includes actual values
from the 1990 Census, and projected values for all other years generated by the PSRC’s
forecasting model.
Seattle Public Utilities staff performed an analysis of the Service Area and TAZ mapping
data, and provided a table listing:
n
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n

The percentage of each TAZ falling within each utility service area (for example, a
single utility could have 100 percent of one TAZ, but only 50 percent of another TAZ,
within its service area boundary). These percentages were based on 1990 census data
available at census block scale.

For each utility, the percentage of each TAZ was then combined with the PSRC’s
demographic projections for each TAZ to produce a demographic profile of the utility’s entire
service area (this includes areas served by the utility, as well as areas not served). The
demographic profile includes the following elements:
n

Total population within each utility’s service area,

n

Total employment within each utility’s service area,

n

Number of single-family households within each utility’s service area, and

n

Number of multifamily households within each utility’s service area.

The initial demographic profiles were produced for each year forecasted by the PSRC model,
which includes, 1990, 1998, 2000, 2010, and 2020. For intermediate years forecasted, values
were generated using straight-line interpolation between the initial set of values. For
example, a value for 2005 was produced by interpolating between the values for 2000 and
2010.

Step 4: Calculate the Population, Employment, and Households Actually Served By Utilities
Within each utility’s service area, all of the multifamily and non-residential development was
assumed to be served by the utility. However, there are a significant number of single-family
homes that are within utility service areas, but are currently served by private wells.
Single-Family Homes
The number of single-family homes served by private wells within each utility service area
was estimated by comparing the total number of single-family homes in the service area
(based on the apportioned PSRC data) to the utility’s reported number of single-family
connections. Many utilities that returned surveys provided a count of the number of singlefamily accounts they served. For those utilities that did not return a survey or did not report
this information, Department of Health data on single-family connections for each utility was
used.
The number of single-family homes served by private wells was assumed to remain constant
through 2020, as some new homes will be built with private wells, while some existing
homes with private wells will eventually connect to the local utility. However, the
percentage of households served by private wells within a utility’s service area generally
declines in the forecast because the total number of households increases, while the number
of households served by private wells is held constant.
Total Population
Total population within a given service area is a mixture of people living in single-family
housing and people living in multifamily housing. To estimate the actual population served,
a weighted average was taken of the percentage of single-family households served, and
percentage of multifamily households served (100 percent).
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Step 5: Forecast Demands
Average day demands were projected to future years based on the 1996–1998 water use
factors, reduced to account for future plumbing code savings, and the growth projected in
each demographic category. For each of the demand categories, the water-use factor was
multiplied by the projected number of employees, households, or population. For example, in
the non-residential category, the projected number of employees in each year was multiplied
by the 1996–1998 water use factor.
Large industrial demand was projected to remain constant over time.
In the case of non-revenue water, the average 1996–1998 percentage was applied to future
years, using the combined total of residential, non-residential, and large industrial demand.
In other words, the percentage of non-revenue water experienced in 1996–1998 was held
constant, so the quantity of non-revenue water grows at the same rate as total retail water
sold.
For each year forecasted, peak month and peak day demands were calculated. Peaking
factors were obtained from the 1996–1998 data reported by utilities, and were held constant
for all subsequent years. Peaking factors were applied to the average day demand calculated
for each year, to yield peak day and peak month demand.

Step 7: Aggregate Results on a County and Regional Basis
Once the demand projections had been generated for each of the utilities surveyed, the results
were aggregated into county and regional totals. In addition, average water use factors were
calculated for the combined water use in each county.

Methodology for Extending Demand Forecast to
2050
Demographic Forecast
In order to extend the demand forecast to 2050, the demographic forecast to 2020 was used as
the starting point. The growth rates shown in Tables A-1 and A-2 were applied to the 2020
regional demographic projections from Phase 1 of the Outlook, based on the following steps:
Step 1: For the period 2020–2030 PSRC’s annual growth rates were applied to each of the
following categories for the three-county region as a whole:
n

Single-family households

n

Multifamily households

n

Employment

n

Population

Step 2: For the period 2030 to 2050, BEA’s annual growth rate (2025–2045) was applied.
Since BEA does not provide forecasts of households, the population growth rate was applied
equally to single-family and multifamily households. The BEA employment growth rate was
applied to employment.
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It is important to recognize that the demographic growth rates were applied to the entire
three-county region as a whole. This was necessary because the sources of the growth rates
described above do not provide geographic resolution at a finer scale. As a result, the results
cannot be used at a finer scale such as specific counties, or individual utility service areas.
However, the results are useful at a regional level, for broad planning purposes.

Demand Forecast
Phase 1 of the Outlook developed the water demand forecast using five categories of demand.
These are:
n

Single-family residential demand

n

Multifamily residential demand

n

Non-residential demand

n

Large industrial demand

n

Non-revenue water

These five categories continue to be the basis of the forecasts extended to 2050.
In order to calculate demands associated with the first three categories listed, water use
factors were multiplied by the demographic forecasts to 2050. Water use factors are defined
as water use in gallons per day per household, or per employee (for further details, see
February 24, 2000 Technical Memorandum). The 2020 “baseline” water use factors were
calculated for the three-county region as a whole, based on the results from Phase 1. These
water use factors were then held constant for the period from 2020–2050. This approach is
based on the assumption that water consumption per household and per employee will not
vary after 2020. In essence, this means that demands in the single-family, multifamily, and
non-residential categories are projected to grow at the same rate as the demographic variables
shown in Tables A-1 and A-2.
This is slightly different from the approach used in Phase 1. Phase 1 assumed a gradual
decline in water consumption per household and per employee due to “baseline conservation”
between 2000 and 2020. Baseline conservation was defined as reductions in demand due
solely to plumbing code requirements for the installation of low water using fixtures in new
and remodeled construction (plumbing code savings). The savings attributable to the 1993
plumbing code changes are expected to be fully achieved by 2020 (note that conservation
programs implemented by utilities are a separate issue, to be covered separately in Phase 2 of
the Outlook). Due to the uncertainty associated with possible changes in “baseline”
conditions after 2020, water use factors were held constant from 2020 to 2050. This results
in a conservative forecast, since water use factors may decline after 2020 due to further
conservation actions, technological advances, and other factors.
The regional, baseline, projected water use factors for 2020 are:
Single-family residential:

205 gallons per household per day

Multifamily residential:

25 gallons per household per day

Non-residential:

42 gallons per employee per day

Large industrial demand was defined in Phase 1 as demand associated with retail customers
whose usage is largely industrial in character, and who use 100,000 gallons per day or more.
These large industrial demands were originally developed using utility customer data from
1996–98. In order to calculate demands associated with the large industrial category, the
X011078_3127
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same assumption used in Phase 1 was applied: large industrial demands were held constant
throughout the planning period. Based on the information collected in Phase 1, the regional
total for large industrial demand is 68 mgd in terms of average day demand (ADD).
Non-revenue water is the difference between water produced and metered consumption. This
can include leakage, hydrant testing, main flushing, fire fighting, reservoir overflows, and
other unmetered uses. Non-revenue water was calculated as a percentage of the total
demands included in the other four categories. In extending the forecast to 2050, the regional
percentage of non-revenue water calculated for 2020 was applied. This percentage is based
on data provided by water utilities for 1996–98, calculated for the three-county region as a
whole. This value (9.5 percent of metered demand) was held constant throughout the
planning period.
The regional average day demand was calculated as the sum of the five categories described
above. As in Phase 1, maximum day demand (MDD) was calculated by applying a peaking
factor. During Phase 1, peaking factors were calculated separately for each utility, based on
utility data from 1996–98. For the 2050 regional forecast, a single peaking factor was
calculated for the entire region, based on the regional 1996–98 data. This value (1.96 ratio of
MDD to ADD) was held constant throughout the planning period. It is recognized that a
variety of factors, such as conservation targeted at peak day and peak season water usage,
could in fact cause peaking factors to change during the planning period.
Tables A-1 and A-2 present the demographic information and associated annual growth rates
from the PSRC (draft) forecast and the BEA statewide forecast, respectively. The growth
rates embodied in the two sources are quite consistent with each other. For example, the
PSRC population growth rate from 2020 to 2030 is identical to the BEA population growth
rate from 2015 to 2025. The employment growth rates during these time periods are also
nearly identical. Both sources show continued growth, but at a gradually declining rate in
successive decades.

Table A-1: Puget Sound Regional Council Four-County Growth Forecast
1990

Population
Annual Growth Rate
Single-family Households
Annual Growth Rate
Multifamily Households
Annual Growth Rate
Employment
Annual Growth Rate

2000

2010

2020

2030

2,768,300 3,360,400 3,815,100 4,275,500 4,710,600
--745,100

1.96%

1.28%

1.15%

0.97%

899,900 1,022,000 1,143,800 1,251,100

---

1.91%

1.28%

1.13%

0.90%

326,400

426,400

532,800

644,000

749,700

---

2.71%

2.25%

1.91%

1.53%

1,434,500 1,798,700 2,057,200 2,236,900 2,356,500
---

2.29%

1.35%

0.84%

0.52%

SOURCE: From PSRC Draft Working Forecast Database, provided to EES as a digital file.
NOTE: The four counties are King, Kitsap, Pierce, and Snohomish.
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Table A-2: Washington State Growth Forecast
U.S. Bureau of Economic Analysis
2000
Population
Annual Growth Rate
Employment
Annual Growth Rate

2010

5,833,000
--3,415,100
---

2015

6,625,000 7,008,000
1.28%

2045

7,719,000 8,898,000

1.13%

3,963,000 4,156,600
1.50%

2025

0.97%

0.71%

4,385,500 4,961,100

0.96%

0.54%

0.62%

SOURCE: U.S. Bureau of Economic Analysis (BEA), 1995, BEA Regional Projections to 2045, Volume 1, States.

Methodology for Urban Growth Area Demand Forecast
A regional water demand forecast was developed for water utilities within the region through
2020 using the following five categories:
n

Single-family residential

n

Multifamily residential

n

Non-residential

n

Large industrial

n

Non-revenue water

The results of the forecasts for these five categories are the basis of the Urban Growth Area
(UGA) forecasts.

Apportionment of Demographic Projections to UGAs
Seattle Public Utilities Geographic Information System (GIS) staff prepared the initial
apportionment analysis, determining the number of single- and multifamily households
(SFHH and MFHH) that are located within specific utility service areas and UGA boundaries.
This analysis, which was based on Puget Sound Regional Council (PSRC) 1996 UGA
boundary data and census block statistics from 19902 was then extended by identifying the
particular UGAs to which households were apportioned. In the rare case where water service
areas cross into more than one UGA, households were apportioned between the multiple
UGAs, based upon inspection of service area and UGA boundaries. The results of this
analysis performed for each water utility were percentages of single- and multifamily
households located within specific UGAs. These apportionment percentages were used in
calculating the percentage of a utility’s demand located within each UGA.
No apportionment of employment projections was available by UGA. To estimate the
portion of each utility’s non-residential development (by employment) within each UGA, the
percentage of multifamily units within each UGA was used as an indicator and the same
percentage was applied to the forecast number of employees served by the utility.
2

Although the UGA apportionment is based upon 1990 demographic data and results in constant
apportionment percentages applied to demands associated with future years, dynamic changes in the
demographic characteristics of the utility service areas and UGAs are captured, due to the use of PSRC
demographic projections in the initial calculations of demand in Phase 1 of the Outlook.
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The apportionment percentages were then applied to PSRC forecasts for population, singleand multifamily households, and employment through 2020. Employment numbers for a
given utility were apportioned between UGAs and non-UGA areas based upon the population
apportionment percentage, as no apportionment was originally made based upon
employment. The same apportionment percentages utilized in this demographic analysis
were used in the UGA demand calculations, discussed in the following section.

UGA Demand Forecast Calculation
Forecasted demands were grouped by UGA for 2000, 2010, and 2020. Utility service area
demands were first calculated for each of the five demand categories listed earlier, and then
summed to arrive at an Average Daily Demand (ADD). Maximum Daily Demand (MDD)
for each utility was then calculated by multiplying the calculated ADD by a utility-specific
peaking factor (as defined in Phase 1). The ADD and MDD demands were then grouped by
UGA to arrive at total UGA demands. The following steps were taken to develop these
results:
Step 1 (Single-family residential demand): To determine the single-family residential
ADD demand for the UGA(s) served by a given utility, the total single-family residential
baseline demand for the utility (as calculated in Phase 1) was multiplied by the SFHH
apportionment percentage for the served UGA(s) (described above).
Step 2 (Multifamily residential demand): This step is similar to the calculation in Step 2.
To determine the multifamily residential ADD demand for the UGA(s) served by a given
utility, the total multifamily residential baseline demand for the utility (as calculated in Phase
1) was multiplied by the MFHH apportionment percentage for the served UGA(s) (described
above).
Step 3 (Non-residential demand): This step is also similar to the calculation in Step 1. To
determine the non-residential ADD demand for the UGA(s) served by a given utility, the total
non-residential baseline demand for the utility (as calculated in Phase 1) was multiplied by
the MFHH apportionment percentage for the served UGA(s) (described above). In the
absence of an apportionment percentage based upon employment demographic data, the
MFHH apportionment percentage was used as an estimate.
Step 4 (Large industrial demand): The large industrial customers identified in Phase 1
purchase water from utilities that are fully contained in the UGAs. Therefore, 100 percent of
the demand associated with these customers was apportioned to the UGA(s) served by the
utilities from which the users purchase water.
Step 5 (Non-revenue water): To determine the non-revenue water associated with the
UGA(s) served by a given utility, the single-family, multifamily, non-residential, and large
industrial demands for each UGA served by that utility were summed; then, this sum was
multiplied by the non-revenue percentage associated with the utility.
Step 6 (ADD and MDD): For each UGA served by a given utility, the ADD was calculated
by summing the single-family, multifamily, non-residential, large industrial, and non-revenue
demands associated with those UGAs. The MDD for each UGA served by a given utility was
then calculated by multiplying the respective ADD by the peaking factor associated with that
utility.
Step 7 (Grouping by UGA): Once the demands within all categories were appropriately
apportioned to the UGAs served by all utilities, and associated ADD and MDD demands
were calculated, the demands were grouped by UGA and summed.
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Approximately 5 percent of the total regional baseline demand is associated with smaller
utilities and private wells, and is not included in analyses performed on the larger utilities.
The apportionment data revealed that approximately 40 percent of the total demand for
smaller utilities and private wells located within UGAs; however, the breakdown amongst the
various UGAs was difficult to determine, based upon the nature of the data. For this reason,
and due to the fact that the demand associated with this category is very small compared to
the overall total, the demand in this category for each county was apportioned to the county’s
major metropolitan UGA. Though not completely accurate, this method was determined to
be the most appropriate manner in which to address demands not associated with specific
utilities.

WRIA Demand Forecast Methodology
A regional water demand forecast was developed for water utilities within the region through
2020 using the following five categories:
n

Single-family residential

n

Multifamily residential

n

Non-residential

n

Large industrial

n

Non-revenue water

The results of the forecasts for these five categories are also the basis of the WRIA forecasts
presented in this technical memorandum.

Source of WRIA Demographic Apportionment Data
Seattle Public Utilities GIS staff prepared the analysis apportioning single- and multifamily
households and employment to each of the nine WRIAs located within the planning area.
This data included the number of single-family households (SFHH), multifamily households
(MFHH), and employees (EMP) located in the WRIAs served by each utility for 2000, 2010,
and 2020. To illustrate the concept of apportionment, assume a utility serves customers
geographically located within two WRIAs. For this utility, the numbers of SFHH, MFHH,
and EMP were apportioned to the two WRIAs served.
Based upon these figures, percentages of apportionment by WRIA were developed for each
utility for the categories of SFHH, MFHH, and EMP. For example, the SFHH apportionment
figures for a given utility may reveal that 75 percent of the SFHH served by that utility are
located within a certain WRIA, while 25 percent are located in another WRIA. The
apportionment percentages may be different for the other demand categories of MFHH and
EMP, all dependent upon the geographical characteristics of the utility’s service area.
These apportionment percentages were used in the following WRIA demand calculations.

WRIA Demand Forecast Calculation
Forecasted demands were grouped by WRIA for 2000, 2010, and 2020. Demands beyond
2020 were not calculated, as the apportionment data is not projected past that year. Demands
were first calculated for each of the five demand categories listed earlier, and then ultimately
summed to arrive at an Average Daily Demand (ADD) for the WRIAs served by each utility.
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Maximum Daily Demand (MDD) was then calculated by multiplying the calculated ADD by
a peaking factor (as defined in Phase 1). The ADD and MDD demands were then grouped by
WRIA to arrive at total WRIA demands. The following steps were taken to develop these
results:
Step 1 (Single-family residential demand): To determine the single-family residential
ADD demand for the WRIAs served by a given utility, the total single-family residential
baseline demand for the utility (as calculated in Phase 1) was multiplied by the SFHH
apportionment percentages for the served WRIAs (described above).
Step 2 (Multifamily residential demand): This step is similar to the calculation in Step 2.
To determine the multifamily residential ADD demand for the WRIAs served by a given
utility, the total multifamily residential baseline demand for the utility (as calculated in Phase
1) was multiplied by the MFHH apportionment percentages for the served WRIAs (described
above).
Step 3 (Non-residential demand): This step is also similar to the calculation in Step 1. To
determine the non-residential ADD demand for the WRIAs served by a given utility, the total
non-residential baseline demand for the utility (as calculated in Phase 1) was multiplied by
the EMP apportionment percentages for the served WRIAs (described above).
Step 4 (Large industrial demand): To determine the large industrial ADD demand for the
WRIAs where such customers are located, the total demand of each large industrial customer
was assigned to a single WRIA. There was no splitting of demand for a given customer in
this demand category. Table A-3 lists all of the large industrial customers in the planning
area, along with the utility that serves them and the WRIA in which they are located. The
WRIA assignments shown in Table A-3 were based on inspection of the geographical
location of the customers.
Step 5 (Non-revenue water): To determine the non-revenue water associated with the
WRIAs served by a given utility, the single-family, multifamily, non-residential, and large
industrial demands for each WRIA served by that utility were summed; then, this sum was
multiplied by the non-revenue percentage associated with the utility (as determined in
Phase 1).
Step 6 (ADD and MDD): For each WRIA served by a given utility, the Average Daily
Demand (ADD) was calculated by summing the single-family, multifamily, non-residential,
large industrial, and non-revenue demands associated with those WRIAs. The Maximum
Daily Demand (MDD) for each WRIA served by a given utility was then calculated by
multiplying the respective ADD by the peaking factor associated with that utility (as
determined in Phase 1).
Step 7 (Grouping by WRIA): Once the demands within all categories were appropriately
apportioned to the WRIAs served by all utilities, and associated ADD and MDD demands
were calculated, the demands were grouped by WRIA and summed.
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Table A-3: Large Industrial Customers
Utility
Bellevue
Bellevue
Everett
Everett
Everett
Everett
Everett
Everett
Everett
Everett
Everett
Everett KC Untreated
Puyallup
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Seattle
Tacoma
Tacoma
Tacoma
Tacoma
Tacoma
Tacoma
Tacoma
Tacoma
Tacoma
Tacoma
Tacoma

Customer
Coca Cola Bottling Company
Safeway Distribution Center
Associated Sand/Gravel
Boeing (75th & Seaway)
Boeing (Airport & Kasch Park)
Boeing (Casino Rd.)
Kimberly-Clark (Federal)
Kimberly-Clark (Scott N Fire Line)
Kimberly-Clark (Scott S Fire Line)
Kimberly-Clark Corp. (Marine View Dr.)
Overall Laundry
Kimberly-Clark Untreated
–––
Alpac Corp.
Birmingham Steel Corp.
Darigold Inc.
James Hardie Gypsum WA
LaFarge Corp.
Municipal Golf of Seattle
Northlake Shipyard Inc.
Port of Seattle (Serv. # 01753550)
Port of Seattle (Serv. # 01753560)
Rainer Brewing Co.
Seafreeze Ltd.
Seattle Steam Co. (Serv. # 01674030)
Seattle Steam Co. (Serv. # 01674040)
Rainier Brewing Co. (Serv. # 01709670)
Rainier Brewing Co. (Serv. # 01709710)
Todd Shipyards (Serv. # 01701440)
Todd Shipyards (Serv. # 01701650)
Vitamilk Dairy Iinc.
Atlas Foundary
Atochem N. America
Continental Lime
Domtar Gypsum
Nalleys Fine Foods
Pedersons Fryer Farm
Pioneer Chlor Alkali
Port of Tacoma
Simpson
Tacoma Power, Steam Plant
US Oil Refining

WRIA
8
8
7
7
7
7
7
7
7
7
7
7
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10

NOTE: Data covers large industrial customers of public water systems. Data is from 1999.
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CONSERVATION INFORMATION
This Appendix provides background information that supplements the information in
Section 8, Options for Increased Conservation. This Appendix contains the following
information:
n

Estimated Extent of Regional Conservation Activities

n

Range of Peak Day Demand Projections for Scenarios 1–4

n

Descriptions of Conservation Measures

n

Estimates of Water Savings and Costs for Scenarios 2, 3, and 4

n

Representative Measures Illustrating Scenarios 2, 3, and 4

Estimated Extent of Regional Conservation
Activities
This section provides general estimates of current (as of 2000) conservation activities being
implemented by large and small utilities in King, Pierce and Snohomish Counties. The
purpose is to provide context for the conservation scenarios developed in the Outlook.
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Estimated Extent of Regional Conservation Activities
(Based on Regional Conservation Plans, and Work Group Experience)
A) Residential Measures
Estimated Penetration of Target Population, by Utility Size(1)
Utility Measures & Practices

Low-flow showerheads 4

OTHER

OUTDOOR

INDOOR

Faucet aerators

4

King County
Med/Large3
Small2

Pierce County
Small2
Med/Large3

Snohomish County
Small2
Med/Large3

10%

70%

30%

70%

50%

50%

10%

70%

30%

70%

50%

50%

Low-flow faucets

0%

0%

0%

0%

0%

0%

Decrease "run until hot" use

0%

0%

0%

0%

0%

0%

Redesigned toilet flappers

0%

0%

0%

0%

0%

0%

Toilet tank displacement devices

5%

15%

0%

10%

2%

10%

Low-volume toilets 4

5%

5%

20%

15%

5%

5%

Toilet fill-cycle diverters

2%

10%

0%

50%

0%

0%

Efficient clothes-washers

2%

10%

0%

10%

5%

5%

Efficient dishwashers

0%

0%

0%

0%

0%

0%

Leak detection and repair

0%

5%

0%

5%

2%

5%

Landscape audits

0%

1%

0%

0%

0%

0%

Irrigation system improvements

2%

10%

0%

1%

0%

0%

Improved irrigation scheduling

2%

10%

0%

2%

0%

0%

Soil moisture sensors

0%

0%

0%

0%

0%

0%

Efficient landscaping practices

2%

10%

0%

5%

2%

2%

Improved soil amendments

0%

0%

0%

5%

0%

0%

Automatic rain shut-off devices

0%

0%

0%

10%

0%

0%

Low-volume irrigation systems

1%

5%

0%

5%

2%

2%

Improved swimming pool use

0%

0%

0%

0%

0%

0%

Improved hot tub use

0%

0%

0%

0%

0%

0%

Multifamily submetering

0%

0%

0%

0%

0%

0%

Conservation rates

10%

75%

0%

70%

50%

50%

Conservation ordinances

10%

75%

0%

5%

50%

50%

1

Percentages represent an estimate of the target population that has already received each measure. Information on the intensity
or adequacy of implementation has not been compiled.

2

Systems with less than 1,000 connections implementing the measure (approximately 5% of the regional population is served by
these water systems [note that approximately another 5% of the regional population is served by household wells instead of
water systems]).

3

Systems with more than 1,000 connections implementing the measure (approximately 90% of the regional population is served
by these water systems).

4

Includes code-related savings.
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B) Non-Residential Measures
Estimated Penetration of Target Population, by Utility Size (1)

OTHER

OUTDOOR

INDOOR

Utility Measures & Practices

King County
Small 2 Med/Large 3

Pierce County
Small 2 Med/Large 3

Snohomish County
Small 2 Med/Large 3

Low-flow showerheads4
Faucet aerators4

10%

50%

30%

30%

10%

10%

10%

50%

20%

30%

10%

10%

Low-flow faucets

0%

0%

0%

0%

0%

0%

Decrease "run until hot" use

0%

0%

0%

0%

0%

0%

Redesigned toilet flappers

0%

0%

0%

0%

0%

0%

Toilet tank displacement devices

5%

5%

0%

0%

0%

0%

Low-volume toilets and urinals4

5%

10%

20%

20%

5%

10%

Toilet fill-cycle diverters

0%

5%

0%

1%

0%

0%

Efficient clothes washers

0%

5%

0%

2%

0%

0%

Efficient dishwashers

0%

0%

0%

0%

0%

0%

Leak detection & repair

0%

5%

0%

2%

0%

0%

Improved kitchen water use

0%

5%

0%

0%

0%

0%

Improved cooling systems

0%

5%

0%

5%

0%

0%

Improved process-water controls

0%

2%

0%

5%

0%

0%

Improved boiler performance
Landscape audits
Irrigation system improvements
Improved irrigation scheduling
Soil moisture sensors
Automatic rain shut-off devices
Weather-based irrigation controls
Low-volume irrigation systems
Efficient landscaping practices
Improved soil amendments
Improved swimming pool use
Improved hot tub use
Efficient sidewalk cleaning
Efficient car washing
Pressure-reducing valves

0%
0%
0%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

5%
2%
5%
5%
0%
0%
2%
2%
5%
0%
0%
0%
2%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

5%
5%
5%
20%
0%
15%
10%
5%
5%
5%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%

0%

0%

0%

0%

Conservation rates

10%

75%

20%

30%

50%

50%

Conservation ordinances

10%

75%

0%

10%

50%

50%

1

Percentages represent an estimate of the target population that has already received each measure. Information on the intensity
or adequacy of implementation has not been compiled.

2

Systems with less than 1,000 connections implementing the measure (approximately 5% of the regional population is served by
these water systems [note that approximately another 5% of the regional population is served by household wells instead of
water systems]).

3

Systems with more than 1,000 connections implementing the measure (approximately 90% of the regional population is served
by these water systems).

4

Includes code-related savings.
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C) Water System Measures
Estimated Extent of Activity, by Utility Size (1)
Utility Practices

Leak detection and repair
Comprehensive metering
System flushing optimization
Pressure management
Meter testing & replacement
Utility bill improvements
Conservation planning
Water demand forecasting
Data Collection
Water use studies

B-4

King County
Small 2 Med/Large 3

25%
50%
25%
0%
25%
25%
75%
75%
75%
10%

75%
100%
75%
0%
75%
75%
100%
100%
100%
50%

Pierce County
Small 2 Med/Large 3

Snohomish County
Small 2
Med/Large 3

0%
50%
0%
50%
20%
10%
0%
100%
50%
0%

100%
100%
25%
25%
25%
25%
75%
75%
75%
10%

100%
80%
80%
50%
80%
80%
100%
100%
100%
50%

100%
75%
75%
50%
75%
75%
100%
100%
100%
50%

1

Percentages represent an estimate of the percentage of water utilities implementing each measure. Information on the
intensity or adequacy of these efforts has not been compiled.

2

Systems with less than 1,000 connections implementing the measure (approximately 5% of the regional population is
served by these water systems [note that approximately another 5% of the regional population is served by household
wells instead of water systems]).

3

Systems with more than 1,000 connections implementing the measure (approximately 90% of the regional population is
served by these water systems).
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Range of Peak Day Demand Projections for
Scenarios 1–4
As explained in the text of Section 8, a range of estimates was developed for peak day
demand, under each conservation scenario. This section displays the respective ranges,
corresponding to the maximum day water savings presented in Table 8-1.
Figure B-1
Range of Estimated Peak Day Demands Under Scenario 1

Peak Day Demand (mgd)

1000

Baseline
915 mgd

900

856 mgd
842 mgd

800
700

Scen. 1 (high and low estimates)

600
500
400
2000

2005

2010

2015

2020

2025

Year

mgd = million gallons per day

Figure B-2
Range of Estimated Peak Day Demands Under Scenario 2

Peak Day Demand (mgd)

1000

Baseline
915 mgd

900

823 mgd
792 mgd

800
700
Scen. 2 (high and low estimates)

600
500
400
2000

mgd = million gallons per day
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Figure B-3
Range of Estimated Peak Day Demands Under Scenario 3

Peak Day Demand (mgd)

1000

Baseline
915 mgd

900
800

791 mgd
749 mgd

700
Scen. 3 (high and low estimates)

600
500
400
2000

2005

2010

2015

2020

2025

Year

mgd = million gallons per day

Figure B-4
Range of Estimated Peak Day Demands Under Scenario 4

Peak Day Demand (mgd)

1000

Baseline
915 mgd

900
800

766 mgd
714 mgd

700
600

Scen. 4 (high and low estimates)

500
400
2000

2005

mgd = million gallons per day
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Measure Descriptions
Residential Indoor
Low-Flow Showerheads
Description: Distribute low-flow showerheads to reduce shower consumption. Accelerates savings that would
occur from plumbing code.
Targeted Group: Residential accounts with older (pre-1993) showerheads.

Faucet Aerators
Description: Distribute faucet aerators to reduce flows from faucets in kitchen and bathroom sinks.
Targeted Group: Residential accounts with older (pre-1993) faucets.

Decrease “Run Until Hot” Use
Description: Install plumbing system with re-circulating pump or on-demand close proximity water heater system
to provide “instant hot” water to tap in new construction and plumbing remodel accounts.
Targeted Group: New construction and plumbing remodel accounts.

Leak Detection and Toilet Flapper Repair
Description: Install redesigned, longer life toilet flappers in leaking toilets.
Targeted Group: Residential accounts with toilet flapper leaks.

Toilet Tank Displacement Devices
Description: Distribute displacement devices that reduce quantity of water used in flushing.
Targeted Group: Residential accounts with older (pre-1993) toilets. Alternative to installing low-flow toilets.

Low-Volume Toilets
Description: Install 1.6 gallon per flush toilets to replace high flush toilets.
Targeted Group: Residential accounts with 3.5 gallon per flush toilets or higher.

Toilet Fill Cycle Diverters
Description: Install fill cycle diverters in 3.5 gallon per flush or higher toilets.
Target Group: Residential accounts with 3.5 gallon per flush or higher toilets.

Dual Flush Toilets
Description: Install dual-flush toilets that use one gallon of water to dispose of liquids, and 1.6 gallons for solids.
Targeted Group: Residential accounts with 3.5 gallons per flush or higher toilets.

Efficient Clothes Washers
Description: Install new water efficient clothes washers in households with conventional washers.
Targeted Group: Households with clothes waters.

Efficient Dish Washers
Description: Install new water efficient dishwashers in households with conventional washers.
Target Group: Households with clothes washers.

Decreased Faucet Use
Description: Reduce minutes of faucet run time.
Targeted Group: Households

Decreased Shower Use
Description: Reduce showering minutes per person.
Target Group: Households

Eliminate Partial Clothes Washer Loads
Description: Reduce the number of clothes washer loads by eliminating partial loads.
Target Group: Households with clothes washers.

Eliminate Partial Dish Loads
Description: Reduce the number of dishwasher loads by eliminating partial loads.
Target Group: Households with dishwashers.
Stormwater for Toilet Flushes
Description: Install a stormwater collection and distribution system for toilet flushing for new
construction.
X011078_3127
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Targeted Group: New construction residential accounts.

Decrease Toilet Flushes
Description: Reduce the number of toilet flushes per person.
Targeted Group: Households

Residential Outdoor
Irrigation System Improvements
Description: Improve the efficiency of existing irrigation systems through repair, removal, replacement, or
adjustment of in-ground sprinkler system components.
Targeted Group: Residential accounts with manual and automatic irrigation systems.
Improved Irrigation Scheduling
Description: Improve the efficiency of existing irrigation systems through better irrigation scheduling.
Targeted Group: Residential accounts with manual and automatic irrigation systems.
Soil Moisture Sensors
Description: Install soil moisture sensors for automatic irrigation systems.
Targeted Group: Residential accounts with automatic in-ground irrigation systems.
Efficient Landscaping Practices
Description: Replace 300 sq ft of lawn with plants having low water use requirements in new construction
and remodeled landscapes.
Targeted Group: New construction and remodeled landscapes.
Improved Soil Amendments
Description: Improve soil amendments, adding material such as compost, to new construction and
remodeled landscapes.
Targeted Group: New construction and remodeled landscapes.
Automatic Rain Shut Off Devices
Description: Install automatic rain shut-off devices for automatic irrigation systems.
Targeted Group: Residential accounts with automatic in-ground irrigation systems.
Low-Volume Irrigation Systems
Description: Install drip/bubbler irrigation systems for new construction and remodeled landscapes that
would have relied on in-ground sprinkler systems.
Targeted Group: New construction and remodeled landscapes.
Improved Swimming Pool Use
Description: Reduce the number of drains and fills of pools by better water quality control.
Target Group: Residential accounts with swimming pools.
Improved Hot Tub Use
Description: Reduce the number of drains and fills of hot tubs through better water quality control.
Target Group: Residential accounts with hot tubs.
Switch to Recirculating Car Wash
Description: Reduce the water used for car washing by switching from home to recirculating commercial
washes.
Targeted Group: Households washing cars at home.
Dry Sidewalk Cleaning
Description: Reduce sidewalk and drive cleaning with water by switching to sweeping.
Target Group: Residential accounts using water to clean sidewalks.
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50-Gallon Rain Barrel Catchment
Description: Install 50-gallon irrigation barrels and systems to gutter downspouts to collect rainwater for
irrigation systems.
Targeted Group: Single-family accounts with irrigated landscaping.
1,000 Gallon Cistern Catchment
Description: Install 1,000 gallon cisterns to harvest rainwater from single-family home rooftops.
Targeted Group: New single-family houses, with irrigated ornamental landscaping and or gardens.
Improve Maintenance of Turf
Description: Improve turf maintenance through actions such as: thatching, aerating, over-seeding, and topdressing.
Targeted Group: Residential accounts with irrigated lawn.
Improve Mulching
Description: Install mulch materials in ornamental gardens.
Targeted Group: Residential accounts with ornamental gardens.
Greywater for Irrigation – New Housing
Description: Install a greywater collection and distribution system for 400 sq ft of landscape irrigation for
new construction.
Targeted Group: Single-family new construction accounts with landscaping.
Greywater for Irrigation – Existing Housing
Description: Install a greywater collection and distribution system for 400 sq. ft. of landscape irrigation for
existing construction.
Targeted Group: Single-family existing accounts with landscaping.
Allow Lawn to go Dormant
Description: Reducing irrigation to minimal requirements allowing lawns to go naturally dormant.
Targeted Group: Residential accounts with irrigated lawns.

Non-Residential Indoor
Faucet Aerators
Description: Distribute faucet aerators to reduce flows from faucets in kitchen and bathroom sinks.
Targeted Group: Non-residential accounts with older (pre-1993) faucets.
Low-Flow Faucets
Description: Distribute low-flow faucets to reduce flows from faucets in kitchens and bathrooms.
Accelerates savings that would occur from plumbing code. Alternative to faucet aerators.
Targeted Group: Non-residential accounts with older (pre-1993) faucets.
Decrease “Run Until Hot” Use
Description: Install plumbing system with re-circulating pump or on-demand close proximity water heater
system to provide “instant hot” water to tap in new construction and plumbing remodel accounts.
Targeted Group: Non-residential new construction and plumbing remodel accounts.
Leak Detection and Toilet Flapper Repair
Description: Install redesigned, long life toilet flappers in leaking tank-type toilets.
Targeted Group: Non-residential accounts with tank-type toilet flapper leaks.
Toilet Tank Displacement Devices
Description: Distribute displacement devices that reduce quantity of water used in flushing.
Targeted Group: Non-residential accounts with older (pre-1993) toilets. Alternative to installing low-flow
toilets.
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Low-Volume Toilets and Urinals
Description: Install 1.6 gallon per flush toilets to replace high flush toilets and 1.0 gallon per flush urinals
to replace high flush urinals.
Targeted Group: Non-residential accounts with 3.5 gallon per flush toilets or higher and non-residential
accounts with high flush urinals.
Toilet Fill Recycle Diverters
Description: Install fill cycle diverters in tank type 3.5 gallon per flush or higher toilets.
Targeted Group: Non-residential accounts with tank type 3.5 gallon per flush or higher toilets.
Dual Flush Toilets
Description: Install dual-flush toilets that use one gallon of water to dispose of liquids, and 1.6 gallons for
solids.
Targeted Group: Non-residential accounts with 3.5 gallons per flush or higher toilets.
Efficient Clothes Washing
Description: Replacing small commercial capacity clothes washers with high efficiency machines in
accounts averaging 10 or more loads per day per machine.
Target Group: Non-residential accounts with small capacity clothes washer use.
Efficient Dishwashers
Description: Install high efficiency dishwashers in accounts providing restaurant or cafeteria food services.
Targeted Group: Non-residential accounts with dishwashing uses.
Leak Detection and Repair
Description: Reduce leaks for all types of equipment and end-uses in non-residential accounts with largest
leaks.
Targeted Group: Non-residential accounts with the largest leaks.
Improved Kitchen Water Use
Description: Decrease water used to rinse, wash, and prepare food items.
Targeted Group: Non-residential accounts with food preparation uses.
Improved Cooling Systems
Description: Improve efficiency of largest accounts’ HVAC and equipment cooling towers by improving
water treatment and increasing cooling tower cycles.
Targeted Group: The largest non-residential accounts with cooling tower uses.
Improved Process-Water Controls
Description: Decrease process water use by improving control of process water used in manufacturing,
rinsing, washing, film processing, laboratories, pollution control, and other process uses.
Targeted Group: The largest non-residential accounts with process uses.
Improved Boiler Performance
Description: Increase efficiency of largest accounts’ steam boilers through improved water quality control
and increasing boiler cycles.
Targeted Group: The largest non-residential accounts with steam boiler uses.
Install Waterless Urinals
Description: Install waterless urinals to replace high flush urinals.
Targeted Group: Non-residential accounts with high flush urinals.
Stormwater for Toilet and Urinal Flushes
Description: Install a stormwater collection and distribution system for toilet and urinal flushing for large
scale new construction.
Targeted Group: Largest new construction non-residential accounts.

Non-Residential Outdoor
Irrigation System Improvements
Description: Improve the efficiency of existing irrigation system through repair, removal, replacement, or
adjustment of in-ground sprinkler system components.
Targeted Group: Non-residential accounts with manual and automatic irrigation systems.
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Improved Irrigation Scheduling
Description: Improve the efficiency of existing irrigation system through better irrigation scheduling.
Targeted Group: Non-residential accounts with manual and automatic irrigation systems.
Soil Moisture Sensors
Description: Install soil moisture sensors for automatic irrigation systems.
Targeted Group: Non-residential accounts with automatic in-ground irrigation systems.
Automatic Rain Shut-Off Devices
Description: Install automatic rain shut-off devices for automatic irrigation systems.
Targeted Group: Non-residential accounts with automatic in-ground irrigation systems.
Weather-Based Irrigation Controls
Description: Convert largest accounts with automatic irrigation systems to centrally controlled system that
will adjust schedules based upon current weather conditions and plant requirements.
Targeted Group: The largest non-residential accounts with automatic in-ground irrigation systems.
Low-Volume Irrigation Systems
Description: Install drip/bubbler irrigation systems for new construction and remodeled landscapes that
would have relied on in-ground sprinkler systems for 1,000 sq ft of landscaping.
Targeted Group: Non-residential new construction and remodeled landscapes.
Efficient Landscaping Practices
Description: Replace 200 sq ft of lawn with plants having low water use requirements in new construction
and remodeled landscapes.
Targeted Group: Non-residential new construction and remodeled landscapes.
Improved Soil Amendments
Description: Improve soil amendments, adding material such as compost, to new construction and
remodeled landscapes.
Targeted Group: Non-residential new construction and remodeled landscapes.
Improved Swimming Pool Use
Description: Reduce the number of drains and fills of pools by better water quality control.
Targeted Group: Non-residential accounts with swimming pools.
Improved Hot Tub Use
Description: Reduce the number of drains and fills of hot tubs through better water quality control.
Targeted Group: Non-residential accounts with hot tubs.
Efficient Sidewalk Cleaning
Description: Reduce sidewalk and drive cleaning with water by switching to sweeping one-half the time.
Targeted Group: Non-residential accounts using water to clean sidewalks.
Efficient Car Washing
Description: Reduce hose car washing by changing to portable, high-pressure, low-flow equipment.
Targeted Group: Largest non-residential accounts with hose car washing.
Improve Maintenance of Turf
Description: Improve turf maintenance through actions such as: thatching, aerating, over-seeding, and topdressing.
Targeted Group: Non-residential accounts with irrigated lawn.

X011078_3127

7/19/01

Water Supply Outlook

B-11

Appendix B
Stormwater for Irrigation
Description: Install a stormwater collection and distribution system for 1,000 sq ft of landscape irrigation
for large scale new construction where stormwater detention is required.
Targeted Group: Non-residential new construction accounts with landscaping.
Eliminate Single-Pass Decorative Water Features
Description: Install re-circulating equipment on single-pass decorative water features.
Targeted Group: Non-residential accounts with single-pass decorative water features.
Improve Recycle Water for Vehicle Washes
Description: Improved control of recycle water use for vehicle washing in largest accounts already using
recycling for vehicle washing.
Targeted Group: The largest non-residential accounts with vehicle washing use.

Source, Transmission and Distribution Efficiencies
Reduce Leakage from Mains
Description: Expand leak detection and repair activities related to water system distribution mains.
Targeted Group: Systems in top 50% of water systems in terms of main leakage (e.g. gallons per capita,
gallons per mile of main, etc.).
Reduce Main Flushing
Description: Adjust main flushing schedules/protocols and or add main loops to reduce need for flushing to
achieve water quality objectives.
Targeted Group: Systems in top 50% of water systems in terms of main flushing per unit.
Reduce Non-fire, hydrant usage
Description: Adjust policies, protocols and billing practices related to non-fire uses of water from hydrants
(e.g. hydro-seeding, construction, street cleaning, etc.)
Targeted Group: Systems in top 50% of water systems in terms of non-fire hydrant uses per unit.
Reservoir Facilities/Practices
Description: Adjust reservoir-management practices to reduce losses.
Targeted Group: Systems in top 50% in terms of potential reductions in reservoir losses.
Additional System Efficiencies
Description: Additional system-specific practices and facilities that can improve efficiencies.
Targeted Group: All water systems.

Estimates of Water Savings and Costs
The following table summarizes the information used in calculations to estimate potential
water savings associated with Scenarios 2, 3, and 4 (Scenario 1 values were estimated
separately, using information provided by utilities as described in the text). All costs and
water savings shown are based on an assumed participation rate of 66% (note that
development of Scenario 4 required an adjustment in this participation rate to 77%. See text
and tables). Explanatory footnotes for the table appear on the last page of the table.
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Category

Estimated Water Savings and Costs for Identified Conservation Actions
Measure

Target Group(1)

Low-flow showerheads SF and MF households w/old
(a)
fixtures
SF and MF households w/old
Faucet aerators (a)
fixtures
Decrease "run until hot" SF and MF households - new
use(b)
construction
Leak detection and
SF and MF households w/
toilet flapper repair(b)
flapper leaks
Toilet tank
SF and MF households w/old
(c)
displacement devices fixtures
SF and MF households w/old
Low-volume toilets (b)
fixtures
Toilet fill-cycle diverters
SF and MF households
(b)
Dual Flush Toilets

(d)

Efficient clothes
washers (b)
Efficient dishwashers (b)
Decreased faucet use
(b)

Decreased shower use
(b)

7/19/01

Savings (gpd)
Participation
Total
per participating YearRate (% of
Participating
round
household or
Target that
Households or
employee in
Savings
Participates)
employees season measure (mgd)
(2)
is effective

Peak
Season
Savings
(mgd)

Average cost Average cost
Cost per
($$/1000 gal.), ($$/1000 gal),
Year
year round peak season
(3)
($M)
savings(3)
savings(3)

E

412,712

27%

66%

272,390

16.0

4.36

4.36

0.25

0.74

0.40

E

412,712

27%

66%

272,390

9.0

2.45

2.45

0.31

0.94

0.28

F

429,024

28%

66%

283,156

4.0

1.13

1.13

17.33

51.84

7.16

E/F

774,696

50%

66%

511,299

9.0

4.60

4.60

0.31

0.93

0.52

E

409,891

26%

66%

270,528

4.4

1.19

1.19

0.52

1.55

0.23

E

409,891

26%

66%

270,528

22.0

5.95

5.95

0.79

2.36

1.71

E

409,889

26%

66%

270,527

2.2

0.58

0.58

0.98

2.93

0.21

SF and MF households w/old
fixtures
SF and MF households - w/
clothes washers
SF and MF households - w/
dishwashers

E

409,891

26%

66%

270,528

29.3

7.92

7.92

0.59

1.77

1.71

E/F

934,245

60%

66%

616,602

17.0

10.48

10.48

1.26

3.76

4.81

E/F

1,087,425

70%

66%

717,700

1.0

0.72

0.72

28.21

84.40

7.39

SF and MF households

E/F

1,549,396

100%

66%

1,022,601

5.3

5.39

5.39

0.15

0.46

0.30

SF and MF households

E/F

1,549,396

100%

66%

1,022,601

7.3

7.49

7.49

0.11

0.33

0.30

E/F

983,416

63%

66%

649,055

3.7

2.41

2.41

0.22

0.65

0.19

E/F

1,087,425

70%

66%

717,700

0.5

0.36

0.36

1.63

4.87

0.21

76,285

5%

66%

50,348

15.0

0.76

0.76

13.71

41.03

3.79

1,549,396

100%

66%

1,022,601

4.3

4.38

4.38

0.19

0.57

0.30

Eliminate partial clothes SF and MF householdswasher loads (b)
w/clothes washers
Eliminate partial dish
SF and MF householdsloads(b)
w/dishwashers
Stormwater for toilet
SF and MF New Construction
flushes(b)
Decrease toilet flushes
SF and MF households
(b)

X011078_3127

Target as
Affects Existing Estimate of
Percent of
Consumers vs. Regional Target
Total
Future
Households or households or
Consumers
Employees
employees in
Region

E/F
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Category

Estimated Water Savings and Costs for Identified Conservation Actions (cont)
Measure

Target

Group(1)

Irrigation system
SF/MF with in-ground
improvements (b)
systems
Improved irrigation
SF/MF with in-ground
scheduling (b)
systems
(b)
Soil moisture sensors SF/MF with automatic inground systems
Efficient landscaping
SF and MF households - new
(b)
practices
construction
Improved soil
SF and MF households new
amendments(b)
construction
Automatic rain shut-off SF/MF with automatic indevices (b)
ground systems
Low-volume irrigation SF and MF households - new
(b)
systems
construction
Improved swimming
SF/MF with pools
pool use (b)
Improved hot tub use (b) SF/MF with hot tubs
Switch to recirculating SF/MF engaging in home carcar wash (b)
washing
Dry sidewalk cleaning SF/MF cleaning sidewalks
(b)
with water
50-gal. Rain Barrel
SF with irrigated landscaping
Catchment (b)
1000-gal. Cistern
SF with irrigated landscaping
Catchment (c)
- new construction
Improve maintenance SF/MF that currently irrigate
(b)
of turf
turf
Improve mulching(b)
SF/MF with ornamental
landscaping
Greywater for irrigation SF new construction
- new housing (b)
Greywater for irrigation SF existing housing
- existing housing (c)
Allow lawn to go
SF/MF that currently irrigate
dormant(b)
turf
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Target as
Affects Existing Estimate of
Percent of
Consumers vs. Regional Target
Total
Future
Households or households or
Consumers
Employees
employees in
Region

Savings (gpd)
Participation
Total
per participating YearRate (% of
Participating
household or
round
Target that
Households or
employee in
Savings
Participates)
employees season measure (mgd)
(2)
is effective

Peak
Season
Savings
(mgd)

Average cost Average cost
Cost per
($$/1000 gal.), ($$/1000 gal),
Year
year round peak season
($M)(3)
(3)
(3)
savings
savings

E/F

251,757

16%

66%

166,160

45.6

2.53

7.58

1.77

1.77

1.63

E/F

251,757

16%

66%

166,160

28.8

1.60

4.79

0.49

0.49

0.28

E/F

168,544

11%

66%

111,239

40.8

1.52

4.54

1.60

1.60

0.88

F

66,714

4%

66%

44,031

12.0

0.18

0.53

1.17

1.17

0.08

F

96,867

6%

66%

63,932

6.0

0.13

0.38

4.04

4.04

0.19

E/F

168,539

11%

66%

111,236

12.0

0.45

1.33

2.02

2.02

0.33

F

64,666

4%

66%

42,680

10.8

0.15

0.46

7.94

7.94

0.45

E/F

39,515

3%

66%

26,080

17.0

0.15

0.44

0.14

0.14

0.01

E/F

94,877

6%

66%

62,618

3.0

0.06

0.19

0.81

0.81

0.02

E/F

764,835

49%

66%

504,791

3.6

0.61

1.82

0.67

0.67

0.15

E/F

264,278

17%

66%

174,424

2.6

0.15

0.45

0.94

0.94

0.05

E/F

719,962

46%

66%

475,175

2.0

0.32

0.95

12.17

12.17

1.40

F

64,666

4%

66%

42,680

39.8

0.57

1.70

2.57

2.57

0.53

E/F

278,781

18%

66%

183,995

3.2

0.20

0.59

25.34

25.34

1.81

E/F

359,979

23%

66%

237,586

4.1

0.32

0.97

7.19

7.19

0.85

F

202,265

13%

66%

133,495

19.3

0.86

2.58

42.62

42.62

13.41

E

741,613

48%

66%

489,465

19.3

3.16

9.46

213.10

213.10

245.85

E/F

554,482

36%

66%

365,958

28.4

3.47

10.39

0.13

0.13

0.17
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Category

Estimated Water Savings and Costs for Identified Conservation Actions (cont)
Measure

Target Group(1)

All commercial, institutional,
industrial
All commercial, institutional,
Low-flow faucets (a)
industrial
Decrease "run until hot" Commercial, instit'l, industrial
use(b)
- new constr.
Leak detection and
All commercial & institutional
toilet flapper repair (b) w/tank toilets
Toilet tank
All commercial & institutional
displacement devices(c) w/tank toilets
Low-volume toilets &
All commercial & institutional
urinals(b)
Toilet fill-cycle
All commercial & institutional
diverters(b)
Dual Flush Toilets (d)
All commercial & institutional
Efficient
Institutional & Laundromats
clotheswashing(b)
Restaurants & institutional w/
Efficient dishwashers (b)
dishwashers
Leak detection &
Commercial, institutional,
repair(b)
industrial w/ large leaks
Improved kitchen water
Restaurants & institutional
(b)
use
Improved cooling
Large commercial,
systems (b)
institutional
Improved processIndustrial w/large water use
water controls (b)
Improved boiler
Large facilities with boilers
performance (b)
Install waterless urinals Non-res. Accounts w/high(b)
flush urinals
Stormwater for
Large, non-res. New
toilet/urinal flushes (b) construction

NON-RESIDENTIAL INDOOR

Faucet aerators (a)

X011078_3127
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Target as
Affects Existing Estimate of
Percent of
Consumers vs. Regional Target
Total
Future
Households or households or
Consumers
Employees
employees in
Region

Savings (gpd)
Participation
Total
per participating YearRate (% of
Participating
household or
round
Target that
Households or
employee in
Savings
Participates)
employees season measure (mgd)
(2)
is effective

Peak
Season
Savings
(mgd)

Average cost Average cost
Cost per
($$/1000 gal.), ($$/1000 gal),
Year
year round peak season
(3)
($M)
savings(3)
savings(3)

E

1,086,510

49%

66%

717,097

1.4

1.00

1.00

0.12

0.35

0.04

E

1,086,510

49%

66%

717,097

1.4

1.00

1.00

1.17

3.51

0.43

F

579,162

26%

66%

382,247

1.0

0.38

0.38

6.33

18.93

0.88

E/F

546,507

25%

66%

360,695

0.2

0.06

0.06

3.40

10.16

0.08

E

514,180

23%

66%

339,359

1.2

0.41

0.41

0.04

0.12

0.01

E

514,180

23%

66%

339,359

6.0

2.04

2.04

0.41

1.23

0.31

E

255,572

12%

66%

168,677

0.6

0.09

0.09

1.00

2.98

0.03

E

541,228

25%

66%

357,211

6.3

2.24

2.24

0.28

0.83

0.23

E/F

26,392

1%

66%

17,418

74.0

1.29

1.29

0.70

2.09

0.33

E/F

308,349

14%

66%

203,510

3.0

0.61

0.61

3.86

11.56

0.86

E/F

34,989

2%

66%

23,093

12.0

0.28

0.28

0.85

2.55

0.09

E/F

1,233,270

56%

66%

813,958

1.0

0.81

0.81

1.95

5.84

0.58

E/F

573,875

26%

66%

378,757

21.0

7.95

7.95

0.50

1.49

1.45

E/F

73,057

3%

66%

48,217

112.0

5.40

5.40

1.10

3.29

2.17

E/F

102,783

5%

66%

67,837

4.0

0.27

0.27

1.34

4.00

0.13

E/F

1,967,488

89%

66%

1,298,542

2.0

2.60

2.60

0.62

1.85

0.59

F

3,779

0%

66%

2,494

84.0

0.21

0.21

4.66

13.96

0.36
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Category

Estimated Water Savings and Costs for Identified Conservation Actions (cont)
Measure

Target

NON-RESIDENDIAL OUTDOOR

Irrigation system
improvements (b)
Improved irrigation
scheduling (b)

Group(1)

Commercial & Institutional
w/large landscape
Commercial & Institutional
w/large landscape
Commercial & Institutional
Soil moisture sensors(b)
w/large landscape
Automatic rain shut-off Commercial & Institutional
devices (b)
w/large landscape
Commercial & Institutional
Weather-based
w/large landscape and
(b)
irrigation controls
computer control
Commercial & Institutional
Low-volume irrigation
w/large landscape - new
(b)
systems
construction
Commercial & Institutional
Efficient landscaping
w/large landscape - new
(b)
practices
construction
Commercial & Institutional
Improved soil
w/large landscape - new
amendments(b)
construction
Improved swimming
Hotels & institutional
pool use (b)
w/swimming pools
Hotels & institutional w/hot
Improved hot tub use(b)
tubs
Efficient sidewalk
All commercial, institutional,
(b)
cleaning
industrial w/ sidewalk cleaning
(b) All commercial, institutional,
Efficient car washing
industrial w/ vehicle cleaning
Improve maintenance Non-res. Accounts w/irrigated
of turf (b)
turf
Storm water for
Large, non-res., new
(b)
irrigation
construction w/landscaping
Elim. single-pass
Non-res. Accounts w/singledecorative water
pass decorative features
features (b)
Improve recycle water Large, non-res. Accounts with
for vehicle washes (b)
vehicle washing
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Target as
Affects Existing Estimate of
Percent of
Consumers vs. Regional Target
Total
Future
Households or households or
Consumers
Employees
employees in
Region

Savings (gpd)
Participation
Total
per participating YearRate (% of
Participating
household or
round
Target that
Households or
employee in
Savings
Participates)
employees season measure (mgd)
(2)
is effective

Peak
Season
Savings
(mgd)

Average cost Average cost
Cost per
($$/1000 gal.), ($$/1000 gal),
Year
year round peak season
($M)(3)
savings(3)
savings(3)

E/F

1,147,743

52%

66%

757,510

3.6

0.91

2.73

2.27

2.27

0.76

E/F

1,147,743

52%

66%

757,510

2.4

0.61

1.82

1.09

1.09

0.24

E/F

1,147,806

52%

66%

757,552

2.4

0.61

1.82

1.33

1.33

0.30

E/F

1,147,727

52%

66%

757,500

1.2

0.30

0.91

1.21

1.21

0.13

E/F

56,367

3%

66%

37,202

12.0

0.15

0.45

1.54

1.54

0.08

F

88,644

4%

66%

58,505

1.2

0.02

0.07

10.48

10.48

0.09

F

220,036

10%

66%

145,223

1.2

0.06

0.17

0.96

0.96

0.02

F

330,014

15%

66%

217,809

1.2

0.09

0.26

2.18

2.18

0.07

E/F

15,367

1%

66%

10,142

25.0

0.08

0.25

0.05

0.05

0.00

E/F

24,562

1%

66%

16,211

3.0

0.05

0.05

0.15

0.45

0.00

E/F

140,681

6%

66%

92,849

1.0

0.09

0.09

0.45

1.36

0.02

E/F

9,149

0%

66%

6,038

3.0

0.02

0.02

4.13

12.37

0.03

E/F

830,782

38%

66%

548,316

0.2

0.04

0.13

21.89

21.89

0.35

F

151,151

7%

66%

99,760

2.3

0.08

0.23

5.51

5.51

0.15

E/F

280

0%

66%

185

153.0

0.01

0.03

0.06

0.06

0.00

E/F

4,786

0%

66%

3,159

1.7

0.01

0.01

4.87

14.58

0.01

Water Supply Outlook B-16

Conservation Information

SOURCE & DISTRIBUTION EFFICIENCIES

Category

Estimated Water Savings and Costs for Identified Conservation Actions (cont)
Measure

Target Group(1)

Target as
Affects Existing Estimate of
Percent of
Consumers vs. Regional Target
Total
Future
Households or households or
Consumers
Employees
employees in
Region

Reduce leakage from
mains (4)

Top 50% of systems with
leaking mains
Top 50% of systems with
Reduce main flushing (4)
flushing
Reduce non-fire,
Top 50% of systems with nonhydrant usage (4)
fire, hydrant usage
Reservoir
Top 50% of systems that
facilities/practices (4)
could be improved
Add'l system
All systems
efficiencies (4)
Combined Source,
Mixture of all systems and top
Transmission,
Distribution Efficiencies 50% by need

Savings (gpd)
Participation
Total
per participating YearRate (% of
Participating
household or
round
Target that
Households or
employee in
Savings
Participates)
employees season measure (mgd)
(2)
is effective

Peak
Season
Savings
(mgd)

Average cost Average cost
Cost per
($$/1000 gal.), ($$/1000 gal),
Year
year round peak season
(3)
($M)
savings(3)
savings(3)

NA

NA

NA

NA

NA

NA

Unknown Unknown

Unknown

Unknown

Unknown

NA

NA

NA

NA

NA

NA

Unknown Unknown

Unknown

Unknown

Unknown

NA

NA

NA

NA

NA

NA

Unknown Unknown

Unknown

Unknown

Unknown

NA

NA

NA

NA

NA

NA

Unknown Unknown

Unknown

Unknown

Unknown

NA

NA

NA

NA

NA

NA

Unknown Unknown

Unknown

Unknown

Unknown

NA

NA

NA

NA

NA

NA

Unknown

Unknown

Unknown

4.30

4.30

(5) (c )

Notes:
(1) Target group includes only those to whom the measure apply, and who have not already implemented the measure. For example, the residential outdoor measure "allowing lawn to go dormant" affects
only single-family households that currently irrigate their lawns, and who could thereby reduce regional consumption by reducing this use of water.
(2) For consistency and simplicity, it is assumed all measures can achieve an average of 66% participation within the targeted group. Achievement of this participation rate would require appropriate outreach,
financial incentives (including metering and rates) and/or regulatory requirements.
(3) Estimated cost includes all costs of implementing the measure, without regard to whether the costs are paid by the utility or the customer. Cost-estimates include hardware, outreach, and program
administration. Outreach and administration costs were pro-rated among all measures targeting similar groups, to avoid overlap in costs.
(4) Incorporated in combined estimate, below.
(5) Combines all potential Source & Distribution Efficiencies into one figure. Based on assumption that Outlook's regional projection of 43 mgd non-revenue water in 2020 could be reduced by 10% through a
combination of system efficiencies.
Information Sources
(a) Everett water system plan (draft 2000), extrapolated to full three-county region.
(b) Seattle Public Utilities, Conservation Potential Assessment, extrapolated to full three-county region.
(c) Estimated by Conservation Work Group members.
(d) Based on information provided by Seattle Public Utilities.
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Appendix B

Representative Measures Illustrating Scenarios 2,
3 and 4
This section provides an illustrative grouping of water conservation measures that could be
used to achieve the water savings levels in Scenarios 2, 3, and 4, respectively. Scenario 1 is
not included in this section, because it was developed using a different methodology, based
on information on projected conservation programs by utilities in the region. The measures
shown are considered illustrative only. That is, there may be other combinations of
conservation measures that could achieve the savings level associated with each scenario.
The groupings shown are based on the information from the previous section, Estimates of
Water Savings and Costs. Measures are arranged from least cost-per-unit of water saved, to
highest cost-per-unit of water saved (summer season savings). Table B-1 presents an
illustrative grouping of measures that could be used to achieve the water savings levels for
Scenario 2. Table B-2 presents additional measures that could be added to those in Scenario
2, to achieve the savings levels in Scenario 3. Table B-3 presents additional measures that
could be used to achieve the next increment of savings for Scenario 4. Table B-3 also shows
the effects of an assumed increase in participation rates that would be necessary to achieve
the savings levels in Scenario 4.

B-18

Water Supply Outlook

7/19/01

X011078_3127

Conservation Information

Table B-1
Representative Measures 1,2 Illustrating Scenario 2
(Sorted by Summer Season Unit Cost)

Conservation Measure

Sector

Summer
Season
Savings
(mgd)

Summer
Season Unit
Cost
Average
Annual Cost
($$/1,000
gal.)
($M/yr)

Source, Trans., Distr. Efficiencies
Source, Trans., Distr. Efficiencies
4.30
Unknown
Unknown
Improved swimming pool use
Non-residential Outdoor
0.25
0.10
0.002
Elim. single-pass decor. water features
Non-residential Outdoor
0.03
0.10
0.0002
Allow lawn to go dormant
Residential Outdoor
10.39
0.10
0.17
Improved swimming pool use
Residential Outdoor
0.44
0.10
0.01
Decreased shower use
Residential Indoor
7.49
0.30
0.30
Faucet aerators
Non-residential Indoor
1.00
0.40
0.04
Improved hot tub use
Non-residential Outdoor
0.05
0.50
0.00
Decreased faucet use
Residential Indoor
5.39
0.50
0.30
Improved irrigation scheduling
Residential Outdoor
4.79
0.50
0.28
Decrease toilet flushes
Residential Indoor
4.38
0.60
0.30
Eliminate partial clothes washer loads Residential Indoor
2.41
0.70
0.19
Switch to recirculating car wash
Residential Outdoor
1.82
0.70
0.15
Low-flow showerheads
Residential Indoor
4.36
0.70
0.40
Improved hot tub use
Residential Outdoor
0.19
0.80
0.02
Dual Flush Toilets
Non-residential Indoor
2.24
0.80
0.23
Leak detection & toilet flapper repair Residential Indoor
4.60
0.90
0.52
Faucet aerators
Residential Indoor
2.45
0.90
0.28
Dry sidewalk cleaning
Residential Outdoor
0.45
0.90
0.05
Efficient landscaping practices
Non-residential Outdoor
0.17
1.00
0.02
Improved irrigation scheduling
Non-residential Outdoor
1.82
1.10
0.24
Efficient landscaping practices
Residential Outdoor
0.53
1.20
0.08
Automatic rain shut-off devices
Non-residential Outdoor
0.91
1.20
0.13
Soil moisture sensors
Non-residential Outdoor
1.82
1.30
0.30
Efficient sidewalk cleaning
Non-residential Outdoor
0.09
1.40
0.02
Improved cooling systems
Non-residential Indoor
7.95
1.50
1.45
Weather-based irrigation controls
Non-residential Outdoor
0.45
1.50
0.08
Toilet tank displacement devices
Residential Indoor
1.19
1.60
0.23
Soil moisture sensors
Residential Outdoor
4.54
1.60
0.88
Irrigation system improvements
Residential Outdoor
7.58
1.80
1.63
Dual Flush Toilets
Residential Indoor
7.92
1.80
1.71
Totals, Scenario 2
92
0.90
10
N/A
(1) For measure descriptions, see “Descriptions of Conservation Measures” earlier in this Appendix. For detailed
values used in calculations, see table “Estimated Water Savings and Costs for Identified Conservation Actions”
earlier in this Appendix. However, values from this table have been rounded.
(2) Values reported are based on an assumed participation rate of 66%. See text for discussion of participation
rates.
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Table B-2
Representative Measures 1,2 Illustrating Scenario 3 (Additional to Scenario 2 Measures)
(Sorted by Summer Season Unit Cost)
Summer
Summer
Season Unit
Cost
Season
Average
Savings
($$/1,000
Annual Cost
Conservation Measure
Sector
(mgd)
gal.)
($M/yr)
Automatic rain shut-off devices
Efficient clotheswashing
Improved soil amendments
Irrigation system improvements
Leak detection & repair
1000-gal. Cistern Catchment
Improved process-water controls
Low-flow faucets
Efficient clothes washers
Improved boiler performance
Improved soil amendments
Eliminate partial dish loads
Storm water for irrigation
Improved kitchen water use
Improve mulching
Low-volume irrigation systems
Leak detection/toilet flapper repair
Low-volume irrigation systems
Efficient dishwashers
50-gal. Rain Barrel Catchment
Efficient car washing
Stormwater for toilet/urinal flushes
Improve recycle for vehicle washes
Decrease "run until hot" use
Improve maintenance of turf
Improve maintenance of turf
Stormwater for toilet flushes
Totals (Increment from Scen. 2 Totals)3

Residential Outdoor
Non-residential Indoor
Non-residential Outdoor
Non-residential Outdoor
Non-residential Indoor
Residential Outdoor
Non-residential Indoor
Non-residential Indoor
Residential Indoor
Non-residential Indoor
Residential Outdoor
Residential Indoor
Non-residential Outdoor
Non-residential Indoor
Residential Outdoor
Residential Outdoor
Non-residential Indoor
Non-residential Outdoor
Non-residential Indoor
Residential Outdoor
Non-residential Outdoor
Non-residential Indoor
Non-residential Outdoor
Non-residential Indoor
Non-residential Outdoor
Residential Outdoor
Residential Indoor
N/A

1.3
1.3
0.3
2.7
0.3
1.7
5.4
1.0
10.5
0.3
0.4
0.4
0.2
0.8
1.0
0.5
0.1
0.1
0.6
0.9
0.0
0.2
0.0
0.4
0.1
0.6
0.8
32

2.00
2.10
2.20
2.30
2.60
2.60
3.30
3.50
3.80
4.00
4.00
5.00
6.00
6.00
7.00
8.00
10.00
10.00
12.00
12.00
12.00
14.00
15.00
19.00
20.00
30.00
40.00
5.60

0.33
0.33
0.07
0.76
0.09
0.53
2.17
0.43
4.81
0.13
0.19
0.21
0.15
0.58
0.85
0.45
0.08
0.09
0.86
1.40
0.03
0.36
0.01
0.88
0.35
1.81
3.79
22

(1) For measure descriptions, see “Descriptions of Conservation Measures” earlier in this Appendix. For detailed
values used in calculations, see table “Estimated Water Savings and Costs for Identified Conservation Actions”
earlier in this Appendix. However, values from this table have been rounded.
(2) Values reported are based on an assumed participation rate of 66%. See text for discussion of participation
rates.
(3) The total savings, unit cost, and average annual cost reported in this row are for the additional increment of
conservation actions listed for Scenario 3 (above and beyond the water savings and costs listed previously for
Scenario 2).
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Table B-3
Representative Measures 1,2 Illustrating Scenario 4 (Additional to Scenario 3 Measures)
(Sorted by Summer Season Unit Cost)
Summer
Summer
Season Unit Average
Cost
Season
Annual
Savings
($$/1,000
Cost 4
Conservation Measure
Sector
(mgd)
($M/yr)
gal.)
Raise Participation for All Measures 3
Greywater for irrigation - new housing
Decrease "run until hot" use
Efficient dishwashers
Totals (Increment from Scen. 3 Totals)5

N/A
Residential Outdoor
Residential Indoor
Residential Indoor
N/A

19.8
3.0
1.3
0.8
25

2.10
40.00
50.00
80.00
12.50

5.08
15.56
8.31
8.57
38

(1) For measure descriptions, see “Descriptions of Conservation Measures” earlier in this Appendix. For detailed
values used in calculations, see table “Estimated Water Savings and Costs for Identified Conservation Actions”
earlier in this Appendix. However, values from this table have been rounded.
(2) Values reported are based on an assumed participation rate of 77% within each targeted group. See measure
descriptions.
(3) For all measures listed in Scenarios 2 and 3, this is the increment of raising participation from 66% to 77% of
each targeted group. Cost may be underestimated. See text for discussion of participation rates.
(4) Annual costs higher than shown in table “Estimated Water Savings and Costs for Identified Conservation
Actions” earlier in this Appendix, due to assumption of higher participation rate for Scenario 4.
(5) The total savings, unit cost, and average annual cost reported in this row are for the additional increment of
conservation actions listed for Scenario 4 (above and beyond the water savings and costs listed previously for
Scenario 3).
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CONVENTIONAL SUPPLY OPTIONS
This appendix provides background information that supplements the information in
Section 9, Conventional Supply Options.

Supply Option Concept Level Estimate Example
Following is a total capital cost estimate for a 10 million gallon per day (mgd) capacity water
treatment plant that would treat a typical surface water source in the greater King County
area. The basic assumptions used in developing this estimate were as follows:
n

The source of supply would be surface water in King County.

n

An intake structure within about 500 feet of the plant would be needed.

n

The plant would be a conventional filtration facility with a firm maximum day capacity
of 10 mgd. The typical average day production rate would be 5 mgd.

n

Treated water from the plant would be pumped into a transmission line and conveyed
about 1 mile to an existing storage reservoir. The transmission line would be included in
the project costs, but not the reservoir.

n

The plant would not be “oversized” to accommodate a significant increase in capacity.

This is a concept level estimate based on broad assumptions and assumes that there are no
unusual site development or treatment requirements. Hence, this estimate should be
considered representative of actual anticipated costs to no less than +/- 30%.

Basis of the Water Treatment Plant Construction Cost Estimate
The treatment plant would be designed to meet the requirements of the Enhanced Surface
Water Treatment Rule and would be centered around a conventional rapid sand filtration
process with post-chlorination and provisions for adding enhanced primary disinfection (e.g.,
ozone). It was assumed that no other contaminants would be present in the raw water other
than those typically found in Northwest surface water sources. It was also assumed that the
concept plant would also have backwash water basins, a UV disinfection system, a clearwell,
a pH adjustment system, sludge dewatering, and an auxiliary power system.
To develop the estimate, construction cost data from two water treatment plant cost studies
was used rather than developing costs of individual plant components using assumptions that
may vary significantly for different sites and source waters.
7/19/01
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The first cost study used was “New Surface Water Treatment Plant Construction Cost Data”
prepared by the AWWA Water Treatment Design and Construction Committee in 1992. This
study used data from 38 new surface water treatment plants constructed since 1980, ranging
in size from 1 to 45 mgd. At least one-half of these plants had the following “basic facilities”
included in its cost: an intake, raw water screening, raw water pumping, rapid mixing,
flocculation, sedimentation, rapid sand filtration, finished water storage, high service
pumping, and an operations/chemical building. Many of these plants had additional facilities
such as sludge dewatering, sludge lagoons, ozone, auxiliary power, etc., while some did not
have some of the “basic facilities”. Overall, this data pool can be considered to be quite
representative of treatment plant construction costs when adjusted to the current ENR
Construction Cost Index (CCI). The resulting log regression equation based on the data is:
n

Average Plant Cost ($ millions) = 1.51 x capacity (mgd)0.859

This study was done in March 1992 when the 20-city CCI was 4900. Thus, using this
equation and adjusting to a current CCI for Seattle of 7150, a 10 mgd plant would have an
anticipated construction cost about $15.9 million, or $1.59 per gallon of plant capacity.
However, it should be noted that this equation is based on a data pool where many of the
plants had “extra” facilities in addition to the “basic facilities” and therefore may be
somewhat conservative.
The AWWA study data also show that the costs for a 10 mgd facility would fall within a
range of about $0.7 to $1.8 per gallon with a 90% confidence limit in March 1992.
Escalating this range to the current Seattle CCI of 7150 results in 90% confidence limits of
about $1.02 to $2.63 per gallon.
The second cost study used was a short study on water treatment plant construction costs
prepared by R. W. Beck in March 1998. The Beck study looked at actual construction costs,
in terms of dollars per gallon, based on eight recently constructed plants ranging in size from
2 to 150 mgd capacity. Six of the plants were located in the western U.S. The types of
treatment processes and features included in these plants were not identified. Of the eight
plants, the cost of one was from an engineer’s estimate prior to construction and a second one
was a bid cost; the others were all based on final construction costs. Similar to the AWWA
study, it was found that a log regression model best fit the actual cost data. Based on this
study, a 10 mgd plant would have a predicted average construction cost of about $1.30 per
gallon capacity (in 1998 dollars, March 1998 Seattle CCI of about 6650). Adjusting to 2000
based on the current Seattle CCI of 7150, the predicted average construction cost would be
about $1.40 per gallon capacity.
Based on the findings of the two cost studies described above, a reasonable construction cost
factor for a new surface water treatment plant is $1.50 per gallon capacity. This assumes that
our concept treatment plant would not have a significant amount of “extras” or be
“oversized” to accommodate potential expansions of capacity.

Basis of the Transmission Line Construction Cost Estimate
The construction cost estimate for the finished water pipeline was based on an assumed cost
of $5.00 per inch diameter per lineal foot. It was assumed that a 30-inch diameter pipe would
be needed to convey a flow rate of 10 mgd.

Assumptions for Other Project Costs
To develop an estimate of total capital costs, the following assumptions were used for project
costs in addition to construction costs.
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n

Construction Contingency: A contingency allowance was assumed based on 15% of the
total estimated construction cost.

n

Land Acquisition: Assumed a purchase of up to 10 acres at a cost of up to $20,000 per
acre. Thus, provide an allowance of $200,000 for land.

n

Engineering: Assumed engineering fees at 20% of the total estimated construction cost.

n

Permits: Assumed an allowance for permit fees at 5% of the total estimated construction
cost.

n

Administrative and Legal:
Assumed an allowance for costs associated with
administration and legal matters at 5% of the total estimated construction cost.

n

Environmental Mitigation: Assumed an allowance for environmental mitigation, which
may include additional planning, engineering, permitting, land acquisition, construction,
and legal costs, of 25% of the capital costs.

n

Operation and Maintenance Cost: Annual plant O&M costs were based on an annual
average day flow rate (5 mgd) and include power, chemicals, materials, and labor costs.
The estimated total O&M cost is based on the assumed cost of $0.50 per 1000 gallons
water production.

Future Local Supply Options for Utilities with
Predicted Shortfalls
Provided below is a summary of anticipated shortfalls and a discussion of each utility’s plans
to alleviate the shortfall using local or regional supply options for the utilities that were
identified in Section 6 as potentially needing additional supplies by 2020.

King County Utilities With 2020 Demand Exceeding Existing Supplies
Ames Lake Water Association
Ames Lake Water Association serves a population of approximately 2,500, and is projected
to grow by 70 percent from 2000 to 2020. It has its own groundwater source of supply. The
primary constraint on water supply is water rights. Annual average water rights are 0.33
mgd. The utility’s demand forecast projects that this annual water right will be exceeded
beginning in 2013. Instantaneous water rights vary throughout the year. They are 0.49 mgd
in all months except July and August. The July and August instantaneous water rights are
0.79 mgd and 0.58 mgd respectively. However, additional conditions and constraints exist on
the July and August water rights. If the full right of 0.79 mgd is not used in July, then the
August right is increased to 0.68 mgd. If the full water right is used in July, then Ames Lake
must mitigate back to Padsen Creek 0.022 mgd (15 gpm) during July and 0.036 mgd (25
gpm) from August through October. If they do not use the full right in July, but use their full
water right in August, they must mitigate back to Padsen Creek 0.036 mgd (25 gpm) from
August through October. The August water right appears to be the most limiting constraint
on their peak day demand. However, the utility’s peak day demand forecast indicates that
demand is not expected to exceed the August instantaneous water right until after 2020.
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Ames Lake is currently pursuing new wholesale purchases and additional water rights in
order to meet their rising demands and avoid future shortfalls in supply. Ames Lake is one of
several utilities that are discussing with Seattle Public Utilities (SPU) the possibility of
purchasing water from them. The new source of supply would be from Seattle’s Tolt
Pipeline, however water would be delivered through an intertie with Sammamish Plateau. It
is possible that a contract for wholesale water purchases will be finalized in 2001. The
quantities of annual and instantaneous supply are not yet known. Ames Lake has also
continued pursuing a new water right that would provide them with an additional 0.09 mgd of
annual supply. It is estimated that this might be granted by 2004, but granting of a new water
right is dependent upon a number of factors still to be evaluated by the Department of
Ecology (Ecology).

Black Diamond Water Department
Black Diamond Water Department serves a population of approximately 2,500 and is
projected to grow nearly 20 percent by 2020. It has its own source of supply from springs.
Black Diamond cannot utilize their total water rights at this time due to constraints of their
pumping capacity. However, despite planned improvements to utilize their full pumping
capacity they still expect a shortfall in their available supply. The City’s water rights to this
source are limited by an average annual supply of 0.49 mgd. The springs are capable of
producing far more than this amount (estimated 19 mgd) and the City peak flow rate (Qi)
allowed by their water rights, is for 5.17 mgd. Although the available water is substantial,
and the peak flow rate is significantly more than what the City can utilize, the annual
withdrawal rate limits the amount of growth the City can serve. Based on current growth
projections, the City’s projected demands would exceed their available supply between 2006
and 2007.
Black Diamond is looking at interties, wholesale purchases, new water rights, and transfer of
existing water rights to meet their future water supply needs. Additional supply from a new
water right or transfer of an existing water right is unlikely due to instream flow
requirements. Black Diamond has been talking with a number of other water purveyors in
the region to establish additional sources of supply. An intertie with Covington is one
possibility, as well as a tap off of Tacoma’s Second Supply Project. There has not yet been
any contract established. Within the next two years, they also plan to make improvements to
their pumps in order to fully utilize their existing water rights.

Covington Water District
Covington Water District has its own groundwater sources, and also purchases water from
Auburn on an interruptible basis. It has a contract in place to purchase additional water from
Seattle on an emergency basis. The District serves a population of approximately 39,000 and
is projected to grow 17 percent by 2020. Based on the District’s forecasts, average day
demand is projected to exceed Covington’s annual water rights by 2011. However purchased
water is expected to be adequate to meet average day demand after this date and through at
least 2020. Maximum day demand already exceeds Covington’s instantaneous water rights.
Covington purchases water to make up the difference in meeting maximum day demand.
Covington’s maximum day demand is projected to exceed constrained available supply
around 2003. Additional purchases from the Tacoma Second Supply Project will provide
enough maximum day supply through 2015 (2012 under constrained conditions), before
another potential shortfall could occur.
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Covington plans to meet near-term shortfalls in their maximum day and average day demands
through the Tacoma-Seattle Intertie and Tacoma Second Supply Project, both of which
Covington is a partner utility in. Tacoma’s Second Supply Project is expected to be
completed within the next five years and would provide Covington with enough water to
meet their forecast average day demands through 2020 and peak day demands through 2015.
Additional future supply options have not yet been identified.

City of Issaquah
The City of Issaquah supplies its demands through use of its own groundwater supply as well
as purchased water from the City of Bellevue. Issaquah has two purchase agreements with
the City of Bellevue. However, they are currently unable to utilize the water available from
their second contract with Bellevue, due to a limited infrastructure capacity. Under their
existing system Issaquah would have a shortfall by 2003. During the next two years Issaquah
will complete improvements to their infrastructure that will allow them to fully utilize their
contract purchase amounts.
However, despite a new transmission main to supply their existing contracted purchase
quantities, Issaquah still has a projected shortfall in 2007 for their maximum day demands.
Additionally, forecast average day demands are expected to exceed their available supply by
2010. Issaquah is seeking additional regional water supplies to meet average and maximum
day demands beyond 2007.

Kent Water Department
Kent serves a population of approximately 50,000 with its own groundwater supply. The
population served is projected to grow 31 percent by 2020. Kent’s water rights of 25.89 mgd
(annual) and 40.25 mgd (instantaneous) are adequate to meet projected demands through
2020. However, peak day production is limited, due to potential hydraulic continuity
between the aquifer serving Kent and nearby surface waters that have instream flow
requirements. This constraint on pumping limits Kent’s sustainable peak capacity to 17 mgd.
As a result, Kent’s peak day demand exceeds the resource constraint in 2000.
Kent is pursuing a number of short-term and long-term future supply options to help meet
their forecast demands and overcome resource constraints on their sources of supply. An
impoundment storage facility is expected to supply sufficient resources to meet future peak
day demands. In the first phase, expected to be complete in 2011, an additional 7 mgd of
peak day supply capacity will be added. At the completion of Phase 2 in 2020, 4 mgd will be
added. The total storage capacity of the impoundment facility is 2,500 acre-feet, which will
provide significantly more average day supply capacity as well. The exact quantities that can
be provided on an annual average basis has not yet been determined, however the City of
Kent believes it will provide plenty of supply to meet their forecasted demands through 2020.
In the near term, Kent is also pursuing a new water right and is a co-owning partner of the
Tacoma-Seattle Intertie and Tacoma Second Supply Project, which will provide water to
meet immediate shortfalls.

King County Water District No. 111
King County Water District No. 111 has its own groundwater source, and also purchases
water from Auburn. The District serves a population of approximately 15,000, and is
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projected to grow 42 percent by 2020. Annual water rights were reported to be 1.97 mgd,
and instantaneous water rights were reported to be 2.77 mgd. The District is currently limited
to purchases of 2.5 mgd, on both an average day and peak day basis. The District’s forecasts
indicate it has adequate supply to meet average day demands through 2020. However, even
with purchased water, the District’s peak day demand is projected to exceed available supply
by 2012. In addition, water purchased from Auburn is on an “interruptible” basis.
Near term plans by the District to increase their sources of supply include aquifer recharge,
new purchases, and improvements to existing infrastructure. The improvements to existing
infrastructure include a new pump, which would supply approximately 0.14 mgd of new
supply. Recharge to a Lakehaven aquifer via Auburn is another potential solution to meeting
peak day demands within the District. The District would use winter surplus water to
recharge the aquifer, providing enough water for three months of peaking use. A more longterm solution to supply, which the District feels more certain of, is establishing a purchase
agreement with SPU. This would likely not occur until 2012, however an additional 2 mgd
of annual average and maximum day demand could potentially be provided through
wholesale purchases.

City of North Bend
North Bend supplies all of its water demands through its own groundwater source. The
population served by the City’s water system is approximately 4,900, and is projected to
grow 41 percent by 2020. Average day demand already exceeds the City’s annual water
rights of 0.30 mgd. Peak day demand forecasts by North Bend remain below instantaneous
water rights of 3.23 mgd beyond 2020. No other constraints were reported for this system.
The City is pursuing new water rights and wholesale purchases to help meet potential
shortfalls in their average day demands. They have applied for an additional water right for
Mount Si Springs that would increase their annual water right limits to their instantaneous
right. A change in their water right, dependent on an evaluation and decision by Ecology,
would increase their annual allowable water right by 2.93 mgd, for a total of 3.23 mgd.
Another alternative supply option would be to purchase water from an adjacent purveyor.
The City explored the possibility of purchasing water from its neighboring city, Snoqualmie.
The Department of Ecology, however, did not accept that alternative as a viable option.
Currently, North Bend is working with Sallal Water District and the City of Seattle to secure
water for the next twenty years.

City of Pacific
The City of Pacific water system serves a population of approximately 6,500. The population
served is projected to grow 38 percent by 2020. Pacific has its own groundwater source of
supply, and also delivers water to Webstone Water District in Pierce County. The City has
sufficient average day supply to meet demands beyond 2020. Based on the Outlook demand
forecast, Pacific’s peak day demand exceeds instantaneous water rights in 2000. Pacific has
an emergency intertie with the City of Auburn, but is not a regular wholesale customer.
The City is pursuing a number of future supply options to meet their existing and future
demands. They have talked to a number of water suppliers in an attempt to purchase water.
Pacific has not yet been able to enter into a contract with any of the water purveyors they
have spoken with. In addition to water purchases, they are also investigating the potential for
developing a new storage facility within their water service area. This would provide them
with extra capacity to serve both average and peak day demands.
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Sallal Water Association
Sallal Water Association serves a population of approximately 3,800 and is projected to grow
by 35 percent between 2000 and 2020. It has its own groundwater source. Instantaneous
water rights appear adequate to meet projected peak day demand beyond 2020. However,
average day demand is projected to exceed the average annual water rights of 0.71 mgd,
beginning in 2008. No other constraints were reported by the utility.

Sammamish Plateau Water and Sewer District
Sammamish Plateau has its own groundwater source, and serves a population of
approximately 38,000. It is projected to grow by 56% percent from 2000 to 2020. The
District has two hydraulically separate service areas, the Plateau Zone and the Cascade View
Zone. Each zone has its own wells, water rights, and demands.
The Plateau Zone has an average day supply constraint of 6.15 mgd and a maximum day
supply constraint of 14.18 mgd. Average day demands and maximum day demands are
expected to exceed the available supply in 2007 and 2002 respectively.
The Cascade View Zone has an available average day supply of 0.41 mgd, which is sufficient
to meet demands beyond 2020. However, maximum day demands are expected to exceed the
available peak day supply of 0.72 mgd around 2008.
The District has four potential future supply options to provide additional supply to meet
expected shortfalls. They include (1) continuing to pursue additional groundwater rights and
groundwater recharge, (2) connecting to the regional surface water system south of the
District (Issaquah pipeline), blending surface water and groundwater (3) connecting to the
regional surface water system south of the District, but keeping a portion of the service area
isolated from the surface water, and (4) connecting to the regional surface water system to the
north of the District (Tolt Pipeline 2).

Pierce County Utilities with 2020 Demand Exceeding Existing Supplies
Bonney Lake Water Department
The City of Bonney Lake serves a population of approximately 23,200, using its own
groundwater source. Growth from 2000 to 2020 is projected to be 46 percent. Annual water
rights of 5.9 mgd appear sufficient to meet projected average day demand through 2020.
However, peak day demand projections indicate the instantaneous water right of 8.35 mgd
will be exceeded in 2006. The City’s well capacity is also reported to be 8.35 mgd, and will
be exceeded in the same year. Information regarding Bonney Lake’s future potential supply
options was unavailable at the time this report was prepared.

Buckley Water
The City of Buckley serves water to a population of approximately 4,500. This population is
expected to grow by 22 percent from 2000 to 2020. Buckley has its own groundwater source.
Based on demand projections provided by Buckley, both average day demand and peak day
demand currently exceed the City’s water rights. No other constraints were reported.
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Future supply options that Buckley is pursuing, include new water rights, changes in existing
water rights, and wholesale purchases. The City is applying for new water rights on the
White River and South Prairie Creek. Water rights on the White River would have summer
constraints due to instream flow requirements, but a right on this river would improve the
City’s annual supply. A related option would be to enter into a coalition with Puget Sound
Energy and the Lake Tapps community to purchase water rights on the White River. Another
alternative is to convert an existing irrigation right to a domestic water right. The additional
available supply from such a change would be 0.357 mgd annually and 1.96 mgd
instantaneous. Buckley is also in discussions with Ecology to clarify their existing water
rights. The City has interpreted a larger instantaneous right than what Ecology has
understood the City to have. This issue is still being discussed and has not yet been resolved.
Another potential solution is to purchase water from Tacoma. However, Buckley would
pursue this option only if all other alternatives failed to provide additional supply to meet
their future demands.

Eatonville Water Department
The City of Eatonville serves a population of approximately 2,100, using its own surface and
groundwater sources. It is projected to grow by approximately four percent from 2000 to
2020. Demand forecasts provided by the utility indicate that annual water rights will be
exceeded in 2010, and instantaneous water rights will be exceeded in 2011. No other
constraints were reported.
Eatonville plans to apply for additional water rights to meet any shortfalls beyond 2010. It
has not yet been determined when Eatonville would submit an application to Ecology and
what quantities might be available, if Ecology grants additional water rights.

Firgrove Mutual, Inc.
Firgrove Mutual serves water to a population of approximately 15,600. This population is
projected to grow by 48 percent from 2000 to 2020. Firgrove has its own groundwater
source, and would like to fully utilize this source and avoid purchasing water. However, it is
currently purchasing water from Tacoma Water to supplement its supply.
In 2002, Firgrove’s peak day demand is projected to exceed its instantaneous water rights as
interpreted by Ecology. Average annual demand is nearly at the level of its annual water
rights and is projected to exceed this level in 2000. Firgrove believes its true water rights are
higher and is negotiating to allow for higher production levels. Besides water rights, no other
constraints were reported by the utility.
In addition to discussions with Ecology to clarify administration of their water rights,
Firgrove is also considering applying for new water rights and has the option of wholesale
purchases and interties with Tacoma to meet future demands. Although water is available
from Tacoma through three interties, Firgrove would prefer to meet future demands through
administrative corrections to their existing rights and through new water rights.

Fruitland Mutual Water Company
Fruitland Mutual produces water from its own groundwater source, to serve a population of
approximately 11,000. The population served is projected to grow by 30 percent from 2000
to 2020. Average day demand is projected to exceed annual water rights by 2007. Peak day
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demand is projected to exceed well capacity in 2011. Even in the absence of this constraint,
instantaneous water rights would be exceeded by 2012.
Fruitland is pursuing new water rights and interties to meet future demands. They plan to
submit an application for a new water right in 2001, but it is not certain when, or if, a water
right certificate will be granted. Fruitland has also been pursuing interties with several
adjacent purveyors. The success of the intertie option is dependent upon the determination
made by Ecology. Another possibility is to try to purchase water from Tacoma. However,
Fruitland considers this a less desirable alternative, to be pursued only in the event that other
alternatives are not successful.

Herron Maintenance Water System
Herron Maintenance serves water to approximately 340 households, from its own
groundwater source. Average annual water rights are 0.158 mgd, and instantaneous water
rights are 0.318 mgd. Based on demand projections developed during Phase 1 of the
Outlook, Herron may be exceeding these water rights. It should be noted that for small
systems such as Herron, the Outlook demand projections are less accurate and may not
appropriately describe actual conditions. Insufficient data was available to verify Herron’s
demand projections.

Peacock Hill
Peacock Hill serves water to a population of approximately 2,400. This population is
projected to grow by 61 percent from 2000 to 2020. Average annual water rights associated
with its groundwater source are 0.44 mgd, while instantaneous water rights are 2.02 mgd. No
other supply constraints were reported. Based on the Outlook demand forecast, the annual
water right will be exceeded in 2016. The instantaneous water right appears sufficient to
meet peak day demand beyond 2020.
Peacock Hill submitted an application for a change in one of their existing water rights from
supplemental to primary. The application was submitted in 1998 and is still pending. If it is
approved, it will provide Peacock Hill with an additional 0.20 mgd of primary water rights to
meet their annual average demands, which would be sufficient to meet their projected 2020
demands.

Southeast Tacoma Mutual Water Company
Southeast Tacoma Mutual provides water to a population of approximately 12,300, from its
own groundwater sources. This population is projected to grow by 35 percent from 2000 to
2020. Southeast Tacoma reported annual water rights totaling 1.70 mgd, and instantaneous
water rights of 9.63 mgd. Its well capacity was reported as 7.03 mgd. Based on demand
forecasts provided by the utility, water rights and well capacity are sufficient to meet peak
day demands beyond 2020. However, annual water rights will be exceeded by average day
demand, beginning in 2002.
Southeast Tacoma drilled two new wells to determine if a new source of supply could be
developed within their service area. However, both wells proved unreliable in respect to
water quality and water production. As a result, Southeast Tacoma has been working over
the past year with the City of Tacoma to merge with their water system. Southeast Tacoma
expects the merger to be finalized by 2001.
X011078_3127
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Southwood Water System
Southwood Water serves a population of approximately 14,800 people, from its own wells.
Growth from 2000 to 2020 is projected to be 40 percent. Southwood has annual water rights
of 1.81 mgd and instantaneous water rights of 8.40 mgd. The utility reported its well capacity
as 6.5 mgd. Based on the Outlook demand projections, Southwood has adequate
instantaneous water rights and infrastructure capacity to meet its needs beyond 2020.
However, it is projected that average day demand will exceed annual water rights, beginning
in 2007.
Southwood has realized a potential shortfall in their ability to provide enough water for future
demands. They have been pursuing a number of options to enhance their current supply.
They are considering new water rights and are engaged in discussions with adjacent
purveyors to try and establish interties.

Spanaway Water Company
Spanaway Water delivers water to over 19,000 people. Based on forecasts provided by the
utility, projected population growth is 88 to 126 percent from 2000 to 2020. Spanaway has
its own groundwater sources. Average annual water rights are reported to be 3.63 mgd, while
instantaneous water rights are 14.41 mgd. Spanaway reported a total well capacity of 9.28
mgd. Based on demand forecasts provided by the utility, Spanaway’s average day demand
will exceed annual water rights in 2007. Peak day demand will exceed well capacity in 2013.
If existing instantaneous water rights can be fully utilized, instantaneous water rights will be
adequate to meet peak day needs beyond 2020.
Spanaway is pursuing new water rights and transfers in their existing rights to meet their
future demands. They have two new water right applications to Ecology. One application is
for an increased withdrawal from their existing Well Number 5 site. Full utilization of the
redrilled Well Number 5 would require a transfer of part of their existing rights from Well 7
to Well 5 and new additional annual water rights. Total production capacity with the
enlarged Well Number 5 would increase to 10.4 mgd. The second application is for a new
point of withdrawal with additional Qa and Qi.
Spanaway is also pursuing possible interties with Lakewood and Parkland that would provide
new wholesale water. Applications to change the place of use for these three water
purveyors’ sources have been submitted to Ecology. These interties are parts of the subregional water system embodied in the Pierce County Coordinated Water System and the
ongoing planning of the Water Cooperative of Pierce County.

Summit Water and Supply Company
Summit Water serves a population of approximately 13,600, which is projected to grow by 26
percent from 2000 to 2020. Summit Water has its own groundwater source. Annual water
rights are reported to be 1.90 mgd, while instantaneous water rights are 5.47 mgd. Summit
Water reported a well capacity of 4.5 mgd.
Summit Water’s demand forecast indicates that average day demand will exceed annual
water rights beginning in 2013. Peak day demand will exceed well capacity in the same year.
However, instantaneous water rights are adequate to meet projected demand beyond 2020.
There are a number of potential interties that Summit is pursuing to help them meet their
future supply needs. Two possibilities are interties with Lakewood or Parkland that would
provide new wholesale water. Although Summit also has an existing intertie with Southeast
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Tacoma and a booster pump in place with that intertie that would facilitate the transfer of
water to Summit, Summit does not currently utilize their full pumping capacity for their
groundwater rights. They began the process of applying for a transfer of their supplemental
rights to primary, however Ecology closed the Puyallup Basin, which those rights apply to,
stopping any further water right development at this time.

City of Sumner
The City of Sumner delivers water to a population of approximately 9,600, using its own
groundwater source. The population served is projected to grow by 29 percent from 2000 to
2020. Sumner reported annual water rights of 2.19 mgd, and instantaneous water rights of
5.77 mgd. No other supply constraints were reported. Based on the Outlook demand
forecast, both annual and instantaneous water rights will be exceeded in 2005. Information
regarding Sumner’s future potential supply options was unavailable at the time this report
was prepared.

City of Tacoma
The City of Tacoma provides water for approximately 268,000 people. Tacoma supplies all
of its own water from the Green River and from the South Tacoma wells. The total water
rights for both its surface and groundwater sources comprise annual rights of 146 mgd and
instantaneous water rights of 247 mgd. Instream flow constraints limit the available average
day supply to 108 mgd. The City’s water rights and well capacity limit the available peak
day supply to 132 mgd. Based on Tacoma’s demand forecasts, they will exceed their peak
day available supply in 2013.
Tacoma is in the process of developing the Green River Second Supply Project which would
provide additional water to Tacoma, Seattle, and South King County Utilities. Tacoma has
obtained an additional water right to withdraw an additional peak flow of 100 cfs (65 mgd)
from the Green River. With the additional supply provided by the Green River Second
Supply Project, Tacoma would have sufficient water to meet peak day demands through
2020.

Snohomish County Utilities with 2020 Demand Exceeding Existing Supplies
City of Gold Bar
The City of Gold Bar serves water to a population of approximately 2,300, using its own
groundwater and surface water sources. The population served is projected to grow by 58
percent from 2000 to 2020. Gold Bar reported annual water rights of 0.30 mgd and
instantaneous water rights of 1.10 mgd. Its well capacity was reported to be 0.24 mgd.
Based on demand forecasts provided by Gold Bar, its peak day demand currently exceeds
well capacity. However, instantaneous water rights are sufficient to meet projected demand
beyond 2020. Projected average day demand will exceed annual water rights, beginning in
2015. Information regarding Gold Bar’s future potential supply options was unavailable at
the time this report was prepared.
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WATER REUSE
This section provides supplemental information to Section 10, Water Reuse Options. The
information provided here includes:
n

Definitions

n

Regulations and Permitting Pertaining to Reuse

n

Reclaimed Water Standards: Treatment and Quality Requirements for Reclaimed
Water Use

Definitions
Reuse/Reclaim
“Reclaimed water” is defined in Chapter 90.46 RCW "Reclaimed Water Use" as
effluent derived in any part from sewage from a wastewater treatment system that has
been adequately and reliably treated, so that as a result of that treatment, it is suitable
for a beneficial use or a controlled use that would not otherwise occur and is no
longer considered wastewater.
“Reclaim” or “reclamation” is the treatment process by which the water is cleaned
to a quality appropriate for the intended use. Water is not reclaimed until it is treated
by the specified treatment processes to the required minimum quality for the
specified use.
“Reuse” is defined in the state standards as the beneficial use of reclaimed water. It
is also frequently used to describe the second or subsequent use of water without
additional treatment.
“Greywater” means wastewater having the consistency and strength of residential domestic
type wastewater. Greywater includes wastewater from sinks, showers and laundry fixtures.
“Conventional Wastewater Treatment” refers to the treatment of wastewater at a
centralized treatment plant with biological and physical/chemical unit processes. Processes
used provide secondary treatment meeting federal technology standards and range from waste
stabilization ponds to fixed media (trickling filters) or suspended growth (activated sludge)
processes. Conventional wastewater treatment is also used to define the first stages of
treatment where advanced treatment processes are required.
“Package Treatment Plant” is a pre-built system based on conventional treatment
technologies and standard flows and loadings. Package plants frequently use designs that
7/19/01
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reduce construction and operating costs, such as common-wall construction. Benefits must
be weighed against the potential for loss of operator flexibility and reliability, process control
and long-term performance.

Sewage and Stormwater
“Sewage” means water-carried human wastes from residences, buildings, industrial
and commercial establishments, or other places, together with such groundwater
infiltration, surface waters, or industrial wastewater as may be present.
“Stormwater” means water from rainfall or snowmelt. Urban stormwater runoff,
which is often collected by storm drains and transported to receiving waters, contains
pollutants that are accumulated as rainwater or snowmelt flows across roads and the
surface of the earth. Such pollutants include oil and grease, chemicals, nutrients,
heavy metals, bacteria, viruses, and oxygen-demanding compounds.
Note:
Stormwater issues are presented in Section 11.
“Combined Sewerage System (CSS)” refers to a wastewater collection system
designed to carry sanitary sewage and stormwater in a single pipe to a treatment
facility.
“Combined Sewer Overflows (CSOs)” occur during wet weather events in
approximately 900 cities that have combined both sanitary and storm sewers, and
contain a mixture of raw sewage, industrial wastewater, and storm water. CSOs have
caused beach closings, shellfish bed closures, and public health problems.

Infiltration & Inflow (I&I)
“Infiltration” means groundwater that enters a sewer system through sewer joints,
cracks, service connections and other sources.
“Inflow” means surface water (usually stormwater) that enters the sewer system
through storm drains, roof drains, manhole covers and other sources.
“Sanitary Sewer Overflows (SSOs)” are raw sewage overflows from separate
sanitary sewer systems and occur when the volume of flows in a sewer system
exceeds its capacity due to, among other things, unintentional inflow and infiltration
of storm water. Such inflow and infiltration can occur because of inadequate
preventative maintenance programs and insufficient sewer rehabilitation. SSOs can
also occur during periods of dry weather.
“Groundwater” means water in a saturated zone or stratum beneath the surface of land or
below a surface water body.
“Recharge” means the controlled subsurface addition of water that results in the
replenishment of groundwater. Indirect recharge is reclaimed water applied to infiltration
basins or other subsurface system that percolates through the soil to groundwater aquifers.
Direct recharge of reclaimed water is typically accomplished via injection wells but may be
accomplished by other methods that directly recharge into the groundwater saturated zone by
a subsurface means.
“Recharge Area” means an area in which there are downward components of flow in
underlying groundwater and infiltration moves downward into the deeper parts of the
groundwater.
D-2
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“Non-potable" means water that is not used or intended to be used as, or is unsuitable for, a
source of drinking water supply.
“Potable” means water that is used or intended to be used as, or is suitable for, a source of
drinking water supply.
“Streamflow Augmentation” means the discharge of reclaimed water to rivers and streams
of the state or other surface water bodies, but not wetlands.
“Total Solids” The total solids of a wastewater are analytically defined as all the matter than
remains as residue upon evaporation at 103-105oC. Total solids include “suspended solids”
which is the portion of solids that can be filtered out of the water using a 1.2-micrometer
filter. The fraction of solids that passes through the filter consists of "colloidal" and
"dissolved" solids. The colloidal fraction is particulate matter with a size range from 0.001 to
1 micrometer. The "dissolved solids" consist of both organic and inorganic molecules and
ions that are present in true solution in water.
“Biochemical Oxygen Demand (BOD5)” means the quantity of oxygen utilized in the
biochemical oxidation of organic matter present in water or wastewater reported as a five-day
value established as determined using approved methods.

Treatment Classes of Reclaimed Water
1.

“Class A Reclaimed Water” means reclaimed water that, at a minimum, is at all
times an oxidized, coagulated, filtered, disinfected wastewater. The wastewater shall
be considered adequately disinfected if the median number of total coliform
organisms in the wastewater after disinfection does not exceed 2.2 per 100 milliliters,
as determined from the bacteriological results of the last 7 days for which analyses
have been completed, and the number of total coliform organisms does not exceed 23
per 100 milliliters in any sample.
“Oxidized Wastewater” means wastewater in which organic matter has
been stabilized such that the biochemical oxygen demand (BOD) does not
exceed 30 mg/L and the total suspended solids (TSS) do not exceed 30 mg/L,
is nonputrescible, and contains dissolved oxygen.
“Coagulated Wastewater” means an oxidized wastewater in which
colloidal and finely divided suspended matter have been destabilized and
agglomerated prior to filtration by the addition of chemicals or by an equally
effective method.
“Filtered Wastewater” means an oxidized, coagulated wastewater which
has been passed through natural undisturbed soils or filter media, such as
sand or anthracite, so that the turbidity as determined by an approved
laboratory method does not exceed an average operating turbidity of 2
Nephelometric turbidity units (NTU), determined monthly, and does not
exceed 5 NTU at any time.
“Disinfected Wastewater” means wastewater in which pathogenic
organisms have been destroyed by chemical, physical or biological means.

2.

“Class B Reclaimed Water” means reclaimed water that, at a minimum, is at all
times an oxidized, disinfected wastewater. The wastewater shall be considered
adequately disinfected if the median number of total coliform organisms in the
wastewater after disinfection does not exceed 2.2 per 100 milliliters, as determined
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from the bacteriological results of the last 7 days for which analyses have been
completed, and the number of total coliform organisms does not exceed 23 per 100
milliliters in any sample.
3.

“Class C Reclaimed Water” means reclaimed water that, at a minimum, is at all
times an oxidized, disinfected wastewater. The wastewater shall be considered
adequately disinfected if the median number of total coliform organisms in the
wastewater after disinfection does not exceed 23 per 100 milliliters, as determined
from the bacteriological results of the last 7 days for which analyses have been
completed, and the number of total coliform organisms does not exceed 240 per 100
milliliters in any sample.

4.

“Class D Reclaimed Water” means reclaimed water that, at a minimum, is at all
times an oxidized, disinfected wastewater. The wastewater shall be considered
adequately disinfected if the median number of total coliform organisms in the
wastewater after disinfection does not exceed 240 per 100 milliliters, as determined
from the bacteriological results of the last 7 days for which analyses have been
completed.

“Storage” means containment (ponds, tanks, or similar units) provided for the safekeeping of
wastewater for additional treatment or of reclaimed water for future use.
“Clean Water Act (CWA)” means the Federal Water Pollution Control Act of 1972 and
amendments of 1977, 1981, and 1987. The objective of the Clean Water Act is to restore and
maintain the chemical, physical and biological integrity of the nation's (surface) waters. The
Act contains four important principles:
1. Discharge of pollutants to navigable waters is not a right. A permit is required.
2. The discharge permit limits the amount of pollutants to be discharged.
3. Wastewater must be treated with the best treatment technology that is economically
achievable regardless of the condition of the receiving water.
4. Effluent limits are based on treatment technology but limits that are more stringent may
be imposed if the technology-based limits do not prevent violations of the receiving water
quality standards.
With the passage of the 1987 Amendments, the U.S. Congress ushered in a new era in clean
water funding. The new CWA called for the replacement of the long-running federal
Construction Grants program with an innovative State Revolving Fund (SRF program).
The Washington State Department of Ecology (Ecology) is responsible for issuing
wastewater discharge permits under the State Water Pollution Control Act (Chapter 90.48).
Under the act, Ecology operates a state waste discharge permit program for discharges to
surface and groundwater, sewerage systems, and storm drains. Ecology also has authority to
carry out provisions of the federal Clean Water Act. Ecology issues both State Water
Pollution Control Act and National Pollutant Discharge Elimination System permits.
“National Pollutant Discharge Elimination System (NPDES)” is an acronym for National
Pollutant Discharge Elimination System. The Clean Water Act requires that all discharges
from any point source (pipes or man-made ditches) into waters of the United States must
obtain an NPDES permit. This does not necessarily mean that a household must obtain a
permit to connect to a city sewer, but the facilities where discharges go directly into surface
waters must obtain a permit.
“Total Maximum Daily Load (TMDL)” is a calculation of the maximum amount of a
pollutant that a waterbody can receive and still meet water quality standards, and an
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allocation of that amount to the pollutant's sources. Water quality standards are set by the
state. They identify the uses for each waterbody, for example, drinking water supply, contact
recreation (swimming), and aquatic life support (fishing), and the scientific criteria to support
that use. A TMDL is the sum of the allowable loads of a single pollutant from all
contributing point and nonpoint sources. The calculation must include a margin of safety to
ensure that the waterbody can be used for the purposes the state has designated. The
calculation must also account for seasonable variation in water quality. The Clean Water
Act, section 303, establishes the water quality standards and TMDL programs.
“Discharge Area” In groundwater, this means an area in which there are upward components
of flow in underlying groundwater, and groundwater flows and exits to the surface as springs,
seeps, or baseflow to streams and rivers.
“Surface Discharge” means direct release of the flow into streams, rivers, lakes, or marine
waters.
“Cross Connection” means any physical arrangement whereby a potable water supply is
connected, directly or indirectly, with any non-potable or unapproved water supply system,
sewer, drain, conduit, pool, storage reservoir, plumbing fixture or other device which
contains, or may contain, contaminated water, liquid, gas, sewage or other waste of unknown
or unsafe quality which may be capable of imparting contamination to the potable water as a
result of backflow.
“Backflow Prevention” means a Department of Health-approved method to prevent the flow
in piped systems in reverse of the normal direction due to back siphonage or back pressure
conditions. Back siphonage is caused by negative pressures in the supply piping. Back
pressure occurs when the supply piping is connected to another system with a higher pressure
that forces non-potable water back into the distribution system.
“Conservation” means policies and activities implemented to encourage or cause the
efficient use of water on a long-term basis.
“Supply” means water that is transported from a source, under pressure through a
distribution network of buried pipes. Smaller pipes, called house service lines, are attached to
the main water lines to bring water from the distribution network to your house. In many
community water supply systems, water pressure is provided by pumping water up into
storage tanks that store water at higher elevations than the houses they serve. The force of
gravity then "pushes" the water into your home when you open your tap. Houses on a private
supply usually get their water from a private well. A pump brings the water out of the ground
and into a small tank within the home, where the water is stored under pressure.
A public water system may obtain its supply from single or multiple sources (of supply) that
include enhanced conservation measures, water rights changes, artificial recharge, use of
reclaimed, reused and/or greywater, groundwater (wells), surface water, springs, interties,
and/or other alternative means (rainwater collection, fog collection, etc.) and/or other means
of storage.
“Safe Drinking Water Act (SDWA)” is the main federal law that ensures the quality of
Americans' drinking water. Under SDWA, the Environmental Protection Agency sets
standards for drinking water quality and oversees the states, localities, and water suppliers
who implement those standards. The 1996 Amendments emphasize sound science and riskbased standard setting, small water supply system flexibility and technical assistance,
community-empowered source water assessment and protection, public right-to-know, and
water system infrastructure assistance through a multibillion-dollar state revolving loan fund.
RCW 70.119A. The legislature finds and declares that the provision of safe and reliable
water supplies is essential to public health and the continued economic vitality of the state of
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Washington. Maintaining the authority necessary to ensure safe and reliable water supplies
requires that state laws conform with the provisions of the federal safe drinking water act. It
is the intent of the legislature that the definition of public water system be amended to reflect
recent amendments to the federal safe drinking water act. RCW 70.119A.900 - Short title -1989 c 422. This act shall be known and cited as the "Washington state safe drinking water
act."

Regulations and Permitting Pertaining to Reuse
Reclaimed Water Act
The Legislature expressly encourages the development and use of reclaimed water through
the Washington State’s Reclaimed Water Act (Chapter 90.46 RCW), which states:
It is hereby declared that the people of the state of Washington have a primary
interest in the development of facilities to provide reclaimed water to replace potable
water in non-potable applications, to supplement existing surface and groundwater
supplies, and to assist in meeting the future water requirements of the state. The
legislature further finds and declares that the utilization of reclaimed water by local
communities for domestic, agricultural, industrial, recreational, and fish and wildlife
habitat creation and enhancement purposes, including wetland enhancement, will
contribute to the peace, health, safety, and welfare of the people of the state of
Washington. To the extent reclaimed water is appropriate for beneficial uses, it
should be so used to preserve potable water for drinking purposes. Use of reclaimed
water constitutes the development of new basic water supplies needed for future
generations. The legislature further finds and declares that the use of reclaimed
water is not inconsistent with the policy of anti-degradation of state waters
announced in other state statutes, including the Water Pollution Control Act chapter
90.48 RCW and the water resources act, chapter 90.54 RCW.
In response to Chapter 90.46 RCW, the Washington State Department of Health (DOH) and
Department of Ecology developed interim water reclamation and reuse standards that were
adopted in 1993; the final Water Reclamation and Reuse Standards were adopted in 1997
(#97-23; September 1997).

Water Reclamation and Reuse Standards
The Water Reclamation and Reuse Standards provide design, treatment and use criteria for
the most common uses of reclaimed water. These uses include irrigation, impoundments,
groundwater recharge, commercial and industrial uses, streamflow augmentation and
wetlands. The standards stipulate the minimum quality of water that is suitable for each use.
There are four basic classes of reclaimed water, Class A, B, C and D, with A being the
highest quality. The Definitions section of this Appendix summarizes the water quality
requirements for reclaimed water classifications A-D, and the table at the end of the
Appendix summarized the allowable uses for each classification.
The standards require that reclaimed water must be reliably generated. Emergency storage or
alternate permitted discharge locations must be provided for reclamation facilities for use
during upset conditions. The standards also require automated alarms, redundancy of
treatment units and stringent operator training and certification to meet the reliability criteria.
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Reused or reclaimed water has potential environmental and public health risks associated
with its use and these risks and their control measures vary depending on the ultimate use and
application method. It is Ecology’s responsibility to protect the environment, ensuring that
the state’s surface and groundwater quality standards as well as the requirements of the
federal Clean Water Act are met. This responsibility generally impacts reuse projects as to
the treatment and quality of water, and when, where, and how it can be discharged. DOH’s
regulatory authority pertains to the protection of public health. DOH activity generally
centers on the disinfection, conveyance, potential for ingestion and inhalation, and method of
application of reclaimed water. All reclaimed water generation and use must be covered
under a reclaimed water permit that is issued jointly between the Ecology and DOH.

Total Maximum Daily Loads (TMDLs)
The TMDL Rule requires that waste load allocations be established for impaired water
bodies. In some areas wastewater discharge to streams that has been allowed in the past may
be required to be treated to a higher level, reduced, or eliminated due to water quality
constraints as TMDLs are developed for specific water bodies. In those circumstances, the
marginal costs of instituting a reuse project may become less.

Endangered Species Act (ESA)
Under the ESA, administered by the National Marine Fisheries Service, certain salmon and
other fish species have been listed as threatened. The potential for negative environmental
impacts, including salmon habitat, was taken into account in preparing Water Reclamation
and Reuse Standards and requirements for monitoring impacts were built into the standards.
However, it would be prudent practice to review the standards in light of the more recent
ESA listing (January 8, 2001). Reuse projects offer the opportunity to leave more water in
the stream or river, which may be a benefit to fish. Any planned withdrawal would require a
detailed evaluation of actual impacts to the ESA-listed stream. Under the ESA’s recently
issued 4(d) rule, the limitation that covers urban development programs requires that a
development ordinance or plan be prepared. This is not confined to minimum instream flow
but requires flows that serve a variety of functions essential to various life stages of the fish.
Reclamation project applications involving streamflow augmentation to bring streamflows to
historical levels may require additional scrutiny to assure that issues like temperature, flow,
chemical characteristics, olfactory-based homing instincts of salmon, and location of
discharge are taken into account. The Tribes as well as others, including King County, have
identified that these concerns must be addressed before reclaimed water is used to augment
streamflow by direct discharge. It is for these reasons that streamflow improvements are
proposed to be met by replacement of diversions.

Criteria for Sewage Works Design
In addition to requirements of the Water Reclamation and Reuse Standards, Ecology and
DOH review water reclamation proposals to ascertain that they meet the requirements of the
Department of Ecology’s Criteria for Sewage Works Design (December 1998; 98-37 WQ)
and other standard engineering practices. Chapter E1 specifically addresses technical water
reclamation requirements for treatment reliability, storage, use requirements and crossconnection control.
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Reclaimed Water Standards: Treatment and
Quality Requirements for Reclaimed Water Use
Treatment and Quality Requirements for Reclaimed Water Use
Use
Irrigation of Nonfood Crops
Trees and Fodder, Fiber, and Seed Crops
Sod, Ornamental Plants for Commercial Use, and
Pasture to Which Milking Cows or Goats
Have Access
Irrigation of Food Crops
Spray Irrigation
All Food Crops
Food Crops Which Undergo Physical or
Chemical Processing Sufficient to
Destroy All Pathogenic Agents
Surface Irrigation
Food Crops Where There is No Reclaimed
Water Contact With Edible Portion of
Crop
Root Crops
Orchards and Vineyards
Food Crops Which Undergo Physical or Chemical
Processing Sufficient to Destroy All
Pathogenic Agents
Landscape Irrigation
Restricted Access Areas (e.g., cemeteries and
freeway landscapes)
Open Access Areas (e.g., Golf Courses, Parks,
Playgrounds, Schoolyards, and Residential
Landscapes
Impoundments
Landscape Impoundments
Restricted Recreational Impoundments
Nonrestricted Recreational Impoundments
Fish Hatchery Basins
Decorative Fountains
Flushing of Sanitary Sewers
Street Cleaning
Street Sweeping, Brush Dampening
Street Washing, Spray
Washing of Corporation Yards, Lots, and
Sidewalks
Dust Control (Dampening Unpaved Roads and
Other Surfaces
Dampening of Soil for Compaction (at
Construction Sites, Landfills, etc.)
Water Jetting for Consolidation of Backfill
Around Pipelines
Pipelines for Reclaimed Water, Sewage, Storm
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Type of Reclaimed Water Allowed
Class A
Class B
Class C
Class D
YES

YES

YES

YES

YES

YES

YES

NO

YES

NO

NO

NO

YES

YES

YES

YES

YES
YES
YES

YES
NO
YES

NO
NO
YES

NO
NO
YES

YES

YES

YES

YES

YES

YES

YES

NO

YES

NO

NO

NO

YES
YES
YES
YES
YES
YES

YES
YES
NO
YES
NO
YES

YES
NO
NO
NO
NO
YES

NO
NO
NO
NO
NO
YES

YES
YES

YES
NO

YES
NO

NO
NO

YES

YES

NO

NO

YES

YES

YES

NO

YES

YES

YES

NO
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Water Reuse
Treatment and Quality Requirements for Reclaimed Water Use
Use
Drainage, and Gas, and Conduits for Electricity
Fire Fighting and Protection
Dumping from Aircraft
Hydrants or Sprinkler Systems in Buildings
Toilet and Urinal Flushing
Ship Ballast
Washing Aggregate and Making Concrete
Industrial Boiler Feed
Industrial Cooling
Aerosols or Other Mist not Created
Aerosols or Other Mist Created (e.g., Use in
Cooling Towers, Forced Air Evaporation, or
Spraying)
Industrials Process
Without Exposure of Workers
With Exposure of Workers
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Type of Reclaimed Water Allowed
Class A
Class B
Class C
Class D
YES

YES

YES

NO

YES
YES
YES
YES
YES
YES

YES
NO
NO
YES
YES
YES

YES
NO
NO
YES
YES
YES

NO
NO
NO
NO
NO
NO

YES

YES

YES

NO

YES

NO

NO

NO

YES
YES

YES
NO

YES
NO

NO
NO
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Appendix E
LIST OF TECHNICAL MEMORANDA

The Outlook report is based on the following technical memoranda:
n

Population and Demand Forecast

n

Water Supply Inventory

n

Infrastructure Summary

n

2020-2050 Population and Baseline Demand Forecast

n

Baseline Demand Forecast by Water Resource Inventory Area (WRIA)

n

Baseline Demand Forecast by Urban Growth Area (UGA)

n

Comparison of Supply and Demand Projections

n

Conventional Regional Supply Options

n

Water Supply Institutional Constraints and Management Issues

n

Conservation Scenarios for the Central Puget Sound Region

n

Water Reuse Status for the Central Puget Sound Region

n

Fish and Endangered Species Act Issues

n

Suggested Utility Data Reporting Format
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