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represents the first petition to reserve water for future public
water supply needs under the provisions of the Water Resources
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completed, this reservation process will become an integral part
of the urban area utility support and resource management pro-
gram essential to the economic future of the area. The adminis-
trative system provided for in the Public Water System Coordina-
tion Act will guide the formulation of the essential interlocal
water utility management system that now needs to be developed
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SECTION I

SUMMARY AND RECOMMENDATIONS

Intreduction

The Thurston Metropolitan Area of Lacey, Clympia, and Tum-
water (Tri-Cities) is located in the north-central portion
of Thurston County (County), at the southernmost tip of
Puget Sound. The County 1in general, and Thurston Metro-
politan Area in particular, have experienced significant
growth in the recent past due to the attractive econonic,
climatological, and geographical <characteristics of the
area, This growth trend is expected to continue in the
future.

Due to this anticipated growth, the Cities of Lacey, Olym-
pia, and Tumwater have undertaken numerous planning and
management activities to better accommodate growth when it
occurs, This report concerns the reservation of water for
future public water supply in the Thurston Metropolitan
Area. [Each city owns and operates a municipal water system
within - its corporate boundaries in addition to various
County areas. As such, each is concerned with assuring that
they will be able to obtain necessary water rights in the
future. 1

This report has been prepared in conformance with the neces—
sary "Supplementary Provisions" for water supply reservation
as specified by the Department of Social and Health Ser-
vices, The report also fulfills the requirements of WAC
173-590 "Procedures Relating to the Reservation of Water for
Future Public Water Supply.”

Authorization

This report has been prepared for, and in conjunction with,
the Cities of Lacey, Olympia, Tumwater, and Thurston County
in accordance with an agreement between the City of Olympia,
acting as the lead agency, and Economic and Engineering Ser-
vices, Inc. The preparation of this report was coordinated
through the City of Olympia Utilities Department. Meetings
and discussions were held with the Cities of Lacey, Olympia,
and Tumwater, and the County at key points in the report
preparation process in order to ensure that the document was
consistent with other planning activities.

On April 30, 1982, a meeting of all the smaller public water
systems 1in the Reservation Area was held to present the



final draft of this report and solicit comments. The impact
on and benefits to these systems as a result of the reserva-
tion process was presented. These were no comments received
which would require modification of the report contents.

Purpose of Study

The Water Resources Act of 1971, RCW 90.54, set forth the
fundamentals of water resource policy designed to ensure that
the waters of the State will be protected and fully utilized
to the greatest benefit to the people of the State of Washing-
ton. The Act directed the Department of Ecology (DOE) to
develop and implement a water resources program which pro-
vides a process for making decisions on future water resource
allocations and use, Pursuant to this Act, DOE adopted WAC
173-590, outlining procedures for the reservation of water
for future public water supply. A copy of WAC 173-590 is
included as Appendix IV-1 of this report. :

Any individual, municipality, public or private entity who
operates a public water supply system, or who contemplates
such an operation, may request that the Department of Ecology
reserve a certain amount of surface or groundwater, within a
given geographical area. Therefore, in order to assure that
the Thurston Metropolitan Area has an adequate future water
supply, the Cities of Lacey, Olympia, and Tumwater have
agreed to jointly pursue the reservation of public water sup-
ply for an area projected to be within their general service
areas or areas of influence, within the next 50 years.

Background

In order to apply for a reservation of future public water
supply, it is necessary to submit to DOE the following items:

* An approved Coordinated Water System Plan

* A satisfactorily completed "Petition for Reservation of
Public Waters".

The term Coordinated Water System Plan (CWSP) has been used
to describe a document which is designed to fulfill the re-
quirements of two, separate legislative actions. The first,
the "Public Water System Coordination Act", RCW 70.116, was
enacted to achieve better coordination between water utili-
ties in the same geographic region. Specifically, the pur-
pose of the CWSP relative to RCW 70.116 is to outline proce-
dures to prevent the following types of occurrences:



. Proliferation of small systems

* Inconsistent design

* Overlapping service areas

* Conflicts between land use and water system plans

* Duplicaticn of facilities

The second, the Water Resources Act of 1971, RCW 90.54, was
enacted to promote better management of the State's water
resources, "Procedures Relating to the Reservation of Water
for Public Water Supply" are outlined in WAC 173-590, and
provide the procedure for the reservation of a peortion of
the State's waters for future public water supply. The CWSP
in this case is intended to present the information neceg-
sary to justify the future need for additional water rights
for purposes of public water supply. The purpose of the
CWSP for water supply reservation 1is to document three
primary items:

* The quantity and quality of water which will be needed
in the geographical area for future public water supply
uses.

* Existence of a program for efficient future use of the
water resource for public supply available to the geo-
graphical area.

+ Cooperation and appropriate coordination between the
water utilities within the geographical area.

As indicated, both RCW 70.116 and RCW 90.54 (WAC 173-590)
require the preparation of a CWSP, however the specific re-
quirements of each are separate and distinect. The basic
differences between the two are the level of detail involved
and the requirements (of RCW 70.116) to develop administra-
tive procedures and agreements between utilities and county
government,

This report, in conjunction with the individual water system
plans for the Cities of Lacey, Olympia, and Tumwater, is
intended to fulfill the necessary requirements of a Coordi-
nated Water System Plan for Water Supply Reservation as
specified by the Department of Social and Health Services
(DSHS), and the Department of Ecology (DOE). A separate
Coordinated Water System Plan will be prepared for the Thurs-
ton Metropolitan Area to fulfill the requirements of the
Public Water System Coordination Act when implemented.

I-3



In addition to the provision for a Coordinated Water System
Plan, a Petition for Reservation of Public Waters must be
filed by anyone who wishes to reserve water for future
public water supply. This Petition is included as Section
VI of this report. fThe completed Petition, along with the
Coordinated Water System Plan, is to be submitted to the
Water Resources Management Section of DOE. Potential sur-
rounding impacts of the proposal are investigated by DOE.
If the results of this investigation are favorable, DOE,
with assistance from DSHS, will develop a regulation to
withdraw or reserve waters in the reservation area for

. future public use. The effective date of the reservation

will then be the effective date of the regulation.

There are numerous difficulties involved in establishing not
only the actual future water demands for any particular
reservation area but also the available water supply in that
area. Because of this the water resource program and Coor-
dinated Water System Plan for water supply reservation are
to be reviewed and changed as necessary at least every 10
vears, as provided under WAC 173-590, All interested par-
ties are to be consulted prior to any modification of an
established water supply reservation.

Previous Studies

The Cities of Lacey, Olympia, and Tumwater have each pre-
pared water system plans which will serve as the basis for
this vreport and Petition for Water Supply. Reservation.
These and other documents which were used during the prepar-
ation of this report are listed below: '

 City of Olympia Water System Plan, Economic & Engineering
Services, Inc., July 1980

* City of Lacey Water System Comprehensive Plan Amendments,
City staff, September 1977

Groundwater Development -~ Lacey Water System, Hart, Crow-
ser & Associates, Inc., February 1980

* City of Tumwater Comprehensive Plan: Water System Im-
provements - Update 1979-1989, J. W. Morrissette & Associ-
ates

. Deschutes River Basin Instream Resources Protection Pro-
gram, including Proposed Administrative Rules, June 1980

+ Nisqually River Basin Instream Rescurces Protection Pro-
gram, including Proposed Administrative Rulesg



* Preliminary Assessment for the Greater Olympia Area,
- March 1980.

+ Comprehensive Plan Coordination Project Volume I, Urban
Growth Management Program for Lacey, Olympia, Tunwater,
Thurston County, June 1981.

* Comprehensive Plan Coordination Project Volume II, Urban
Development Requirements and Standards: Inventory, Eval-
uation and Recommendations, June 1981.

* Water Supply Bulletin No. 10, Geology and Ground-Water
Resources of Thurston County, Washington, Volume 1, 1961,
Volume 2, 1966,

Each of these documents are incorporated by reference into
this report, and should be considered as an element of this
Coordinated Water System Plan. Pertinent portions of selec-
ted documents are summarized as appropriate in this report.
When additional information to that provided in the text is
desired, the reader may refer either to the Appendices,
which contain selected extracts from some of these docu—
ments, or to the original documents.

Findings and Recommendations

This Coordinated Water System Plan for Water Supply Reserva-—
tion identifies the water supply needs for public use in the
Thurston Metropolitan Area to the year 2030. The findings
and recommendations contained in this report will provide
the documentation necessary to allow the Department of
Ecology to develop a regulation for the reservation of water
for purposes of future public water supply. The following
is a summary of the major findings and recommendations con-
tained in this report: _ '

A, Findings:

(1) A Reservation Area boundary was selected, as pre-
sented in Figure II-1, as agreed to by representa-—
tives from DOE, DSHS, Thurston County, and the
Cities of Lacey, Olympia, and Tumwater. This
boundary was selected as the area which the Tri-
Cities anticipated they would be serving or have a
signficant influence on in the next 50 years,
based on various geographical and political con-
straints,



(2)

(3)

(4)

(3)

(6)

A review of the water systems operated by each
city revealed that each system is well operated
and maintained. Planning efforts to date for
these systems have established various needs for
future improvements, with the need for additional
source capacity as a primary concern. Water Sys—
tem Plans for each utility have identified the
need for source development in areas geographic-
ally separate from existing source sites. This
need has been identified in order to provide a
source of supply in closer proximity to the demand
and/or ensure the overall reliability of the
systens, '

Within the Reservation Area, there are 115 water
utilities which serve 10 or more customers. It is
estimated that these utilities serve a total of
about 6,800 customers, excluding the customers ser-
ved by Lacey, Olympia, and Tumwater. Within the
next 50 years, it is anticipated that the majority
of these customers will be served by one of the
Tri-City water systems.

Of the 121,047 people residing in Thurston County
in 1980 {1980 <c¢ensus), it was estimated that
100,560 people reside within the Reservation Area.
Of this total, approximately 63,306 people were
served by the Tri-Cities.

Population increases were projected using data
from the Washington State Office of Financial Man-
agement and the Bonneville Power Administration,
as presented in Table 1III-4, Year 2030 popula-

tions of about 346,800 and 288,100 for the County
and Reservation Area, respectively, resulted from

this analysis. This population was distributed
between Lacey, Olympia, Tumwater, and the remain-
der of the Reservation Area, as presented in Table
Ifti-6.

The Department of Ecology issues water rights
according to both instantaneous and annual with-
drawal guantities, Instantaneous withdrawals are
isgsued In quantities of gallons/minute (gpm) from
groundwater sources, or cubic feet/second (cfs)
for surface water diversions. Annual withdrawal
quantities are specified in acre-feet/year from
both surface and groundwater sources. In con-
trast, water utilities commonly refer to total
system consumption in terms of million gallons/day



(7)

(8)

(9)

(10)

(1i)

{MGD} . In an effort to accommodate the needs of
all parties concerned, each method of stating
gquantities is employed throughout this report.

The Department of Ecology issues both prime water

‘rights and supplemental water rights, Prime

rights are additive and relate the total instan-
tanecus and/or annual withdrawal gquantities for
which water rights are held. 1In contrast, supple-
mental rights are assigned to certain sources to
permit their use when other sources in an area are
not being utilized to their total righted capa-
city. Supplemental rights do not increase the
total quantity of withdrawals allowed, they merely
allow flexibility in water system operation.

Water demand in 1980 for the Reservation Area, as
presented in Table 1III-6, was estimated to be
about 14.7 MGD average day (16,500 acre-feet/vyear)
and 40.4 MGD peak day (28,000 gpm)}. Water demand
for the year 2030 was projected to be about 43.3
MGD (48,500 acre-~-feet/year) and about 117.6 MGD
peak day (82,000 gpm).

At present, the three cities have prime water
rights totaling about 49,600 gpm and 56,500 acre-
feet/year. Certain of these rights are associated
with sources which have been abandoned, such as
the City of Olympia's Moxlie Creek wells, or have
water quality problems, such as the City of
Lacey's Pire Station well. In consideration of
these sources, it 1is anticipated that in the
future, the total existing prime rights associated
with utilized sources will be an amount of about

41,100 gpm and 48,200 acre-feet/year.

Eight separate areas within the Reservation Area
have been identified as probable locations for
future source development. These locations were
selected based on a <combination of proximity to
future development, apparent availability of sig-
nificant quantities of water, likelihood of accept-
able quality of water, and compatibility with
existing water gsystems. These areas are deline-
ated on Figure V-1 and include, where appropriate,
areas of anticipated high groundwater yield.

Based on an analysis of existing water rights.and
the projected year 2030 water demand, a shortfall
of about 40,600 gpm in instantaneous water rights



(12)

(13)

was 1identified, An estimate of the portion of
this quantity which will be provided from each of
the eight source locations, plus the remaining
portions of the Reservation Area, is presented in
Table V-2.

Requested water right reservation gquantities are
summarized in Table I-1 by area, totaling about
40,600 gpm in instantaneous withdrawals. A com-
plete analy51s of the reguested reservation is pre-
sented in Table V-3, along with references on
supporting documentation of source potential,
Also presented are alternate sources which would
be drawn upon in the event the primary source is
ultimately revealed to have insufficient yield
potential or is not developed to yield the
capacities for which reservation is requested.

A meetlng of all public water systems in the Reser-
vation Area was held to present the findings of
this report and outline the reservation program,
No suggested modifications to the draft report was
submitted. It was apparent from this meeting that
there was general support for the reservation pro-
cess,

Recommendations

(1)

{2)

It is recommended that DOE develop a regulation
which provides for  the reservation of the
requested amounts, as outlined in Table V-3, or
43,589 gpm for the year 2030. Based on available
information, sufficient source data are available
to support the requested reservation quantities
for the general area.

Subsequent to adoption of a requlation for reserva-
tion of water for public use, DOE should establish
a procedure for providing a continuous accounting
of water rights granted which are applied against
the reservation quantity. This accounting of
water rights should be made available to the parti-
cipants in the reservation process on an annual
basis, The Cities of Lacey, Olympia, and Tumwater
should participate in the evaluation of any water
right request which represents more than 10 per-
cent of the remaining reservation gquantity.



(3)

{4)

(5)

In accordance with WAC 173-590, this report and
the reservation quantity should be reviewed and up-
dated at least every 10 years.

The Public Water System Coordination Act should be
implemented in the Tri-City area to establish the
administrative procedures outlined in this report
and ensure the efficient management of the area's
water supply services.

All water utilities in the Reservation Area should
be requested to update their water system plans to
reflect the findings of this report.



ECONOMIC AND ENGINEERING SERVICES, INC,

TABLE I-1

Summary of Water Right Reservation Regquest (1)

Requested Reservation

Source Location Quantity, gpm

Wk B .y A AR e

Airport 2,500
Allison Springs 2,000
Black Lake ; 2,000
Deschutes Valley ; 1,969
- Hawks Prairie ; 7,000
McAllister Springs ; 2,000 (2)
Mottman Industrial Park ; 2,000
Southeast ; 14,426
Remainder of Res. Area : 6,694
Total ; 40,589

(1) See Table V-3 for a more detailed presentation of
reservation request. '

(2) 4.5 cfs

I-1¢
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SECTION II

STUDY AREA

Existing Utilities Service Areas

The existing service areas for Lacey, Olympia, and Tumwater
are presented in Appendices I-1, II-1, and III~1l, respec-
tively. These Exhibits identify the areas served by each
utility at the time their individual water system plans were
prepared. In addition, the City of Olympia manages the
Thurston County Public¢ Utility District No., 1 (PUD) and
operates and maintains the system on a contractual basis.

Potential Service Areas

In 1975, Lacey, Olympia, and Tumwater adopted resolutions
identifying the service area boundaries between each of the
cities, Subsequent to this resoluticn, each entity has ex-
panded their potential service areas, which was subsequently
reviewed and adopted by the Thurston County Boundary Review
Board. The City of Lacey, in addition to the service areas
presented in Appendix I-1, serves the "Tanglewilde East Sys~
tem" which is adjacent to the previous boundary between
Martin Way and I-5. Lacey has considered further expansion
of their adopted service area to include the "Hawks Prairie"
area, comprising approximately 4,500 acres northeast of
their current service boundaries. The proposed service
areas for the City of Olympia and Tumwater are presented in
Appendices IT-1 and III-1l, respectively.

Reservation Area

WAC 173-590 requires the projection of water supply needs of
an area for 50 years into the future. This is necessary to
establish the amount of water needed in the geographical
area for public water supply purposes. Early in the course
of this study, participants from each of the three cities,
as well as DOE, DSHS, and Thurston County, held meetings to
determine the Reservation Area boundaries. Various geograph-
ical as well as political constraints were considered in
determining the area which the three cities anticipated they
would be serving or have a significant influence on in the
next 50 years. Ultimately, an area was agreed to by DOE,
DSHS, and Thurston County, as well as the three cities, andg
adopted as the Reservation Area boundary for this report.

Figure II-1 presents the adopted Reservation Area boundary
for the Thurston Metropolitan Area, in addition to the
existing and proposed service area of each water utility.



Municipal Water Utilities

The following is a summary discussion of water supply and
transmission/distribution facilities for each of the three
major public water supply systems in the Reservation Area,
as extracted from the individual water system plans. For a
more complete analysis, the reader 1is referred to these
studies. Table II-1 presents a brief summary of each system

~while Table II-2 summarizes the current pumping capacity of

these three systems.
A. Lacey
1. Sources

At the time of the 1980 Groundwater Development
Plan, the primary sources of water for the City
consisted of 9 wells supplying the main Lacey
system and 2 wells supplying the satellite WNis-
qually system, as shown in Appendix I-2. Well
data on these wells is presented in Appendix I-3.

An analysis of the water usage and well capacity
within each quadrant of the Lacey system was per—
formed for the 1980 Groundwater Development Plan
for the City of Lacey, the results of which are
shown in Table II-3. This analysis revealed that
the Southwest guadrant had about double the well
capacity needed to serve that area, and that the
Northeast and Southeast areas provided about 9% of
the total system well capacity while meeting 30 to
35% of the demand.

Well No. 7-Fire Station is presently the only well
located in the Northwest quadrant. Well No. 7 is
currently being used in a standby capacity due to
its water quality. As such, the Northwest area
does not have a well that is used on a daily
basis.,

The placement of new wells in Lacey's water system
should consider not only the location of demand,
but also the water transmission system and possi-
ble needs for water treatment. As such, two gen-
eral alternatives exist for providing the future
supply needs of the water system,. The first
choice involves development of wells within each
quadrant of the City's service area to supply the
needs of the quadrant. The second method would

II-2



entail development of a well field in the more
highly productive Western Half of the service area
and improving the transmission system to serve the
Eastern Half,

Areas which were identified in the Groundwater De—
velopment Plan as having the potential of yielding
significant guantities of water included:

(1) The Vashon Advance Outwash within the South-
west quadrant. (Burlington Northern site)

{(2) The Mt. Tahoma Estates Development

(3) The South Park Division

(4) The Northeast Quadrant

(5} The Northern Half of the Northwest Quadrant

Subseguent to the Groundwater Development Plan,
two wells, numbers 9 and 10, located northeast of
the Yelm Highway and College Street intersection
have been developed. These two wells are antici-
pated to be in production in 1982, providing a
combined capacity of about 3,300 gpm.

Transmission/Pistribution System

Existing transmission/distribution lines in the
Lacey system are shown in Appendix I-2. These con-
sist basically of a 14" to 18" line running from
the 2 million gallon storage tank to Sleater-Kin-
ney Road at Lacey Boulevard and a series of 12"
loops which, at the present, are incomplete. The
Nisqually system is shown in Appendix I-4.

Several improvements to Lacey's transmission/dis-
tribution system were outlined in the 1977 Water
System Plan. Of the 13 transmission projects
listed, seven have been completed, one cancelled,
two partially completed, and three have had no
work done. Only a small portion of the distri-
bution lines have been upgraded or extended.

Clympia

A map showing the Olympia service area and major facil-
ities

is presented in Appendix II-1. In addition, a

schematic of the major facilities of Olympia's water
system is shown in Appendix II-2.
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Sources

The City of Olympia is currently supplied with
water from two sources which are located at op-
posite ends of the City.  The major source is Mc-
Allister Springs, located approximately 6 miles
east of the City at the edge of the Nisgually
Valley, as shown in Appendix II<1l. This site was
burchased in 1946 by the City to replace their
Moxlie Creek watershed supply. According to 1978
City data, the productivity of the springs varied
from 12.66 MGD in November to 18.3 MGD in January.
The other source utilized by the City is located
near the western city limits near Kaiser Road and
Lake Louise, and is identified as Well #1. This
well is currently producing water at a rate of 300
gpm or 0.4 MGD.

For additional water supply, the City has consider—
ed both surface and groundwater sources. Two addi-
tional springs near McAllister Springs are being

developed. These = springs, Abbott and Lodge
Springs, are recharged by the same watershed as
McAllister Springs. Flow test and geologic

studies are being conducted to establish their
vield potential. The basin potential has been
estimated at 24.1-34 MGD in previous reports,

Allison Springs, located on the west side of Olym—
pia, is also being planned for development as a
future source of water. The development of thisg
source, shown in Appendix 1II-11, will provide a
direct benefit to the entire system as it would
provide a major source on the west side of town.
The City currently has water rights on the Springs
in the amount of 5.0 cfs as a non-consumptive use
for fish propogation and power production, The
City has recently applied for a groundwater permit
to withdraw water from a proposed well adjacent to
Allison Springs in the amount of 4,500 GPM. This
could, with 24 hour pumping, add 6.46 MGD or 7,240
acre-feet annually to the Olympia system.

Two general areas have been identified in the
City's recent Water System Plan as potential sites
for groundwater development, The most desirable
area is in the southeastern portion of the service
area. An examination of well logs in this area
was conducted, resulting in the identification of
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a number of existing wells yielding over 100 gpm
or with a minimum drawdown. The location of these
wells "is presented in Appendix II-3 and informa-
tion on the wells is given in Appendix II-4. As
shown, the majority of these wells are in the
southeastern portion of the City's service area.
Because of the apparent potential for high vield
wells in this area and the compatibility of the
location with the existing system, this area is
highly recommended for future develcpment.

A second location for groundwater development is
in an area primarily south and east of Black Lake.
This area has been identified in "Water Supply
Bulletin No. 10", a 1966 publication of the former
Department o¢f Conservation, as a favorable site.
This site would provide a valuable auxillary west
side supply, however, its use would require fur-
ther expansion of the City's service area to in-
clude the area west of Black Lake,

Transmission/Distribution System

The topography within the Olympia service area
varies in elevation from sea level to an elevation
of 275 feet in the east to 310 feet in the west.
Therefore, in order to control static pressures,
the system has been constructed to include sgix
major pressure 2zones. A piping skeleton of the
major loops and pipe diameters 1is presented . by
pressure 2zone 1in Appendices II-5 through 1I-8,
More detailed maps of the system, at 1'=400"'
scale, are on file at the Olympia Water Depart-
ment, _

Flow from the 36" transmission line accounts for .
the sole supply of water to all zones east of
Capital Lake. In addition to boosted supplies of
water from Zone 4, Zones 5 and 6 also receive a
portion of their water supply from Well #1. val-~
ving will not allow Well $#1 to feed back into the
central area except undexr emergency conditions.
However, the 12" and 10" mains spanning Capital
Lake on the 4th and. 5th Street bridges provide a
constant supply of water from Meridian and Fir
Street Reservoirs to the westside.

Improvements to the transmission/distribution
system were identified in the Olympia Water Sys—
tem Plan to meet the projected system require-

ments o©of the potential service area in the year
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2000. The 36" transmission main from McAllister
Springs currently has a capacity of 22.7 MGD.
However, projected system demand in the year 2000
exceeds this quantity. Therefore, 1if the City
chooses to increase the water supply from this
area through development of Abbott and/or Lodge
Springs, provisions for increasing the capacity of
the transmission main must be addressed. Two
methods presented in the plan involve installation
of booster stations. The first method provides
for construction of a booster station at Meridian
Reservoir, thereby increasing the capacity of the
transmission main to 25.6 MGD. Construction of
two Dbooster pump stations at properly selected
locations could increase the capacity of the main
to about 28.0 MGD.

Until such time as further geologic studies con-
firm an increased spring capacity, expanded capa-
city of this transmission main is not necessary.
If additional water supply is not available in
this area, the capacity of the existing main is
adequate.

Distribution piping improvements, as outlined in
the Water System Plan, pertain primarily to line
replacement and extension projects to correct
pressure deficiencies or improve fire flow capa-
bilities. Improvements were also presented which
were considered necessary to better utilize exist-
ing or future storage facilities and sources of
supply. Maps of the projected improvements by
zone is presented in Appendices II-9.

C. Tumwater

l'

Sources

The City of Tumwater is served by seven wells, six
of which are located in the Palermo Well Field and
the seventh is located off Israel Road Jjust west
of Capitol Boulevard, ‘as shown in Appendix III-1.
The total well capacity is 4.363 MGD, while the
peak system demand to date has been 4,079 MGD. At
present, this seventh well (Well #7) is utilized
only in a standby capacity due to water quality
limitations.

A total additional source of supply of 2,200 gpm
was identified in the City of Tumwater Water Sys-
tem Improvement Plan as being necessary to meet
peak demands with fire flow standards in 1989.
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The following four sites were identified as de-
sirable location (and capacities) to meet these
future system demands:

{1) Palermo Well Field (300 gpm)

(2) Corner of R.W. Johnson Boulevard and 25th
Ave., S.W. (800 gpm)

{3) South Tumwater, west of the airport and east
of I-5 (800 gpm}

(4) ILocated as necessary depending on production
level of #1 or #3 above (additional 620 gpm
necessary) :

The City recently let a contract for the drilling
of a seventh well in the Palermo Well Field which
should be on line in mid- 1982. An application
for water rights on this well for 1,200 gpm has
been submitted to DOE.

2. Transmission/bDistribution System

The existing water system as it exists is adeguate
to meet the domestic demands of the service popula-
tion. However, improvements to the gystem are
necessary to reduce various line restrictions,
thereby improving fire flow capabilities. There
are also a number of potential extensions of the
existing system which have been identified that
may be anticipated through 1989. The recommended
improvements and extensions to the Tumwater system
are shown as numbered lines in Appendix IIT-1 and
itemized in Appendix III-2.

Other Water Systems

In addition to the previously discussed municipal water sys-
tems, there are numerous smaller water systems within the
Thurston Metropolitan Area serving from 1 to 1000 customers.
The ""Preliminary Assessment for the Greater Olympia Areca"
presented a summary of the systems serving 10 to 1000 cus-
tomers. This summary indicated that a total of about 6,800
water customers were served by 112 utilities. While the
area addressed in the "Preliminary Assessment" is somewhat
smaller than the Reservation Area, the Preliminary Assess-
ment Area would contain the majority of water systems in the
Reservation Area.
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A summary of the non-municipal Class I Water Systems (ser-
ving 100 or more customers) in the Reservation Area 1is
presented in Table II-4, as shown, there are presently 25
such systems identified, serving a total of about 5000

customers.

For a more complete picture of the number and size of the
remaining water systems within the Reservation area, the
reader is referred to the "Preliminary Assessment for the
Greater Olympia Area"™ and the Water Facilities Inventory
from DSHS.
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ECONOMIC AND ENGINEERING SERVICES, INC.

Table II-1

Summary of Municipal Water Systems in Reservation Area

Item i _Lacey : Lacey/Nisqually : Olympia : Tumwater

Source Type : Ground- : Groundwater : Groundwater/ : Ground-
¢ water : Springs ! water
No. of Wells/Springs : 9 wells 2 wells 1 well, i : 7 wells
: : i spring

Type of Treatment :  None None : Chlorination : None
No. of Pressure Zones 3 H 1 : 6 2
Storage Capacity : 2,56 MG : 0.15 MG : 17.30 MG : l.14 MG
Type of Shared : Inter— : None : Interties : Intertie
Facilities ! ties :

T
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Table

I1-2

ECONOMIC AND ENGINEERING SERVICES, INC.

Summary of Utilized Municipal Water Sources in Reservation Area

! Source Source : Pumping Capacity
System :+  Type Name : GEM : MGD
Lacey Well : College - 1 665 : 0.96
Well ¢ College - 2 696 : 1.00
1 Well College — 3 325 : 0.47
! Well : Golf Course - 4 1440 : 2.07
: : Stanfield - 5 : 120 : 0.17
1 Well : Judd Hill - BA 200 0.29
1 Well 1 Fire Station - 7 ; 2100 3.02 (1)
Well Tanglewilde East-8 : 500 : 0.72
: Panorama City-13 : 150 : 0.22
¢ Well Evergreen—18A &B : 60 : 0.09
o Well Nisqually - 19A 80 : .12
: ! Well Nisqually - 19C : 325 : 0.47
Lacey : :
Subtotal ; : 6661 : 9.60
Olympia : Springs : McAllister Springs: 13200 : 19,01
: Well ;. Well #1 : 300 0.43
Olympia : : :
Subtotal : : ; 13500 : 19.44
Tumwater : Well #1 : 250 : 0.386
Well : #2 : 700 - 1.01
Well #3 : 300 0.43
Well : #4 : 250 0.36
Well #5 : 380 0.55
Well : #6 : 400 : .58
Well : #7 : 750 : 1.08 (1)
Tumwater : : H : :
Subtotal : : 3030 : 4,36
3.40

TOTAL

23191 : 3

(1) Used in standby capacity due to water

quality limitations
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ECONOMIC AND ENGINEERING SERVICES, INC.

Table II-3

Analysis of Lacey System Water Usage and

Well Capacity (1)

Well ¢ Percent of Existing : Percent of Usage

Quadrant : Capacity,gpm :; Total Well Capacity : 1978 : 2000
Northwest ; 2,100 ; 32.1 44.5 : .29.7
Soufhwest : 3,870 i 59.1 25,1 35.4
Northeast i 500 : 7.6 12.3 i 15.4
Southeast ; 80 ; 1.2 18.1 ; 19.5
West Half : 5,970 : g91.1 69.6 : 65.1
East Half ; 580 : 8.9 30.4 : 34.9
Nerth Half : . 2,600 : 39.7 56.8 : 45.1
South Half i 3,950 : 60.3 43,2 . 54.9

(1) Source: Groundwater Development Plan - Lacey Water System,

. February 1980.
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ECONOMIC AND ENGINEERING SERVICES, INC. ' ~

Table I1I-4
‘Non~Municipal Class I Water Systems
In the Reservation Area (1)
: Este Number : Pumping Rate
System : of Services : Source : GPM
Alonda Villa 140 : None : -
Alpine Hills 100 : (2) : (2)
Beach Crest 182 : Well 1 : 250 (3)
- : Well 2 : 250
Boston Harbor 175 : Well 1 : 60
: Well 2 : 35
: Well 3 : 22
: Well 4 : 150
Spring : 46
Bronson Country Water 117 Spring : 100
Candlewood Mountain Manor 100 : (2) (2)
Carolyn Beach Country Club 200 : Well 1 60
: Well 2 265
Evergreen Shores 221 : Well 1 : 85
: Well 2 : 105
. : Well 3 : 90
Fox Hall 103 : (2) (2}
Gig Harbor (Pattison Water :
Co.) 117 : Well 1 285
s Well 2 110
Marvin Road Water Co. 136 : Well 1 : 60
: Well 2 : 116
H Well 3 13
‘Meadow Lakes 143 : (2) : (2)
Nisqually (Lacey) 220 ! Well 194 80
o : Well 19C " 325
North Woodland 150 : Well 1,2,3 : 205
Norwood 119 : (2) (2)
PUD #1 868 ! Served by Olympia
Rainer Vista Moblle Home 279 ¢ Served by Lacey
Park - :
Rolling Firs/Evergreen 195 T Well 1 : 165
Terrace : Well 2 : 131
Scott Lake 180 : Well 1 : 97
: Well 2 : 119
: Well 3 : 2580
Squirrel Run 156 : (2) : (2)
The Meadows Div. #1 129 : Well 1 : 149
Trails End 103 : Well 1 : 200
' Well 2 : 72
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Table I1-4 {(Cont'd)

ECONOMIC AND ENGINEERING SERVICES, INC. \

¢  Number of

Pumping Rate

System 3 Services Source GPM

Washington Land Yacht : 250 ;. Well 1 : 150
Harbor : : Well 2 : 150
Woodland Creek : 150 : Well 1 68
: : Well 2 62

: : Well 3 : 75

Woodsmuir : : 1000 : Wilderness 1 : 60
: 1 Wilderness 2 : 60

: Wilderness 3 : 60

: Wilderness 4 : 120

! Woodsmuir 1 150

: ! Woodsmuir 2 50

: : Shana Park 1 : 318

: : Shana Park 2 : 200

: : Shana Park 3 150

: Delridge 1 : 60

: Delridge 2 :

60

(1) Source:
: (a) 1980 and 1981 Water Facilities Inventory — DSHS
(b) '"Preliminary Assessment for Greater Olympia Area"
(2) Information not available.

(3) Well site outside of Reservation Area (T25N RIOE S1W)
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SECTION III

WATER SUPPLY REQUIREMENTS

Historical Water Usage

Past water usage by each Lacey, Olympia, and Tumwater is
summarized in Table III-1. As shown, the estimated per-
capita consumption is about 115, 160, and 160 gallons per
person/day in Lacey, Olympia and Tumwater, respectively.
Peak day usage for each community indicated a peaking factor
of about 2.3 for Olympia and 3.0 for Lacey and Tumwater.
These figures will be used later in this section to estab-
lish projected water demands within the reservation area.
Water consumption data from the smaller systems reflect the
typical residential demand patterns and differ with the type
of development. None of the smaller systems include an
adequate fire flow capability.

Conservation

Because of the significant demand for the water supply in
the Thurston Metropolitan Area, it is desirable to promote
conservation of this limited resource. At present, the
Lacey, Olympia and Tumwater water systems are each fully
metered. As such, water conservation 1is encouraged on an
economic basis. In addition, public education and promo-
tional methods advocated by the American Water Works Associ-
ation to encourage water conservation are utilized by each
of the utilities. There is also an indirect impact on water
usage from Puget Power promotions aimed at minimizing power
censumption. Part of these promotions, which emphasize a.
reduction or shift in power consumption patterns, call for
reduced usage of hot water and increased usage of recircu~
lation piping in air conditioning systems.

Water conservation can also be encouraged through rate
structures. The residential rates currently employed by
Lacey, Olympia and Tumwater are presented below:
A. Lacey

* §8.84/2 months Base Rate (no water use)

+ $0.23/100 CF for first 1,000 CF

« 50.83/100 CF after first 1,000 CF

* 10% surcharge to customers outside City

* $4.00/2 months surcharge to Nisqually customers
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ECONOMIC AND ENGINEERING SERVICES, INC.

Table TII-4

" Thurston County Population Projection

OFM : BPA : : Census : Projected H Annual
Year : 2/22/80 : 5/15/79 : Avg : Actual : Population (1) : % Increase (2)

1980 : 118,200 : 111,300 : 114,750 3 121,047 : 121,047 :

1985 : 145,100 : 130,250 : 137,675 : : 145,230 : 3.71
1990 : 166,901 : 148,050 : 157,476 : 166,113 : 2.72
1995 : 189,310 : 165,600 : 177,455 : : 187,193 v 2442
2000 : 210,770 : 181,875 : 196,322 : : 207,095 : 2.04 .
2005 : : : : : 227,531 : 1.90
2010 : ot : : : 248,759 : 1.80
2015 : : : : : 271,301 : 1.75
2020 : : : : : 295,159 : 1.70
2025 : : : : : . 320,326 : 1.65
2030 : : : : : 346,785 : 1.60

. - .
» - »

(1) Population to the year 2000 estimated by ratio of census data and
the average of OFM and BPA estimates. Populations from 2000 to 2030
based on assumed percentage Increases.

(2) Percentage increase to year 2000 based on OFM and BPA averages. Per-
centages assumed beyond year 2000.
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ECONOMIC AND ENGINEERING SERVICES, INC. w

Table ITI-5

Reservation Area Population Projections

Year : County Population (1) : Reservation Aresa Population (2)

1980 121,047 (3) : 100,560 (4)
1985 i 145,230 i 120,650
1990 i 166,118 ; 138,003
1995 i 187,193 | i 155,511
2000 i 207,095 ; 172,045
2005 i 227,531 : 189,022
2010 248,759 i 206,657
2015 ; 271,301 i 225,384
2020 : 295,159 ; 245,204
2025 ; 320,326 : 266,111
2030 i 346,785 i 288,092

(1)
(2)

(3)

(4)

_¥rom Table [1I-4.

Assuming constant percentage of projected County
population.

Source:. Office of Financial Management. July 16, 1980 -
From 1980 Federal Census.

As derived by analysis of census tracts as preseated in
Table III-'BO
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Table ITI-7

ECONOMIC AND ENGINEERING SERVICES, INC.

COMPARISON OF LONG~TERM WATER DEMAND PROJECTIONS (1)

: Year
Area : 1980 : 2000 : 2025 ¢ 2030 : 2050 : 2075

Seattle Water H : :
Service Area : 1.24 3 1.48 1.78 e 2,17 ¢ 2,28
Seattie Supply Area : l.21 : 1.41 1.73 = 2,13 1 2,41
RBellevue _ : 1.34 1.68 : 2.69 — :3.61 @ 3,70
Bellevue Tndependent : : : :
Supply Area : 1.36 1475 2.68 ~— : 3.66 : 3.66
King County : 1425 1.50 1.67 --— : 2.05 1 2.56
Federal Way/Auburn : 1.54 ; 2.08 2.69 - 1 3.92 ¢ 477
Rural 1.50 2.00 2,25 - : 8.50 ¢ 21.25
Tacoma Water :
Service Area ¢ 1432 1.68 - : 3.00 - -
Tacoma Designated :
Supply Area i 1.45 2.00 - : 3.70 --— -
Lacey, 0Olympia, Tum— : :
water (2) : 1.39 1.84 —— 3.35 - -
Remainder of Res- : : : :
ervation Area (3) : 1.50 @ 2,00 : 2.25 — 1 8,50 @ 21.25
{1) The numbers in this matrix represent the ratio of each

year's average daily water demand to the projected 1980

demand where the 1980 demand is taken te¢ equal 1.0
(2) Assumed to be the average of Tacoma Water Service Area and

Tacoma Designated Supply Area,
{(3) Assumed to he the same as Rural.

IT1-17
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SECTION IV

SYSTEM IMPROVEMENTS

Shared Facilities

At present, there are no plans to provide for major joint-
use water system facilities between the major water purvey-
ors within the Reservation Area, other than interties for
emergency use. In consideration of the existing and poten-
tial sources of supply of the three najor systems, however,

- there are advantages to developing joint source of supply
projects. There are also certain constraints which must be
considered, such as the City of Tumwater's arrangement with
Olympia Brewing Company.
Existing interties between the three water systems are in-
tended only for emergency use, and are not metered. If
joint projects are developed, the intertie program will need
to be expanded and include metering to provide for manage-
ment of the regional supply. The following is a list of the
existing interties involving the Lacey, Olympia, and Tum-
water systems:

Location Systems Connected

Steilacoom Road/ Olympia/Lacey

Union Mills Road

Pacific Avenue/ Olympia/Lacey

Forest Lake

Pacific Avenue/ . Olympia/Lacey

Sleater-Kinney Road

Sleater-Kinney Road/ Clympia/Lacey

8th Ave., N.E,.

Homewood Drive/13th Lacey/Thurston Co,.

' Water District #2

East of Lot 248 @ Capitol Lacey/Capitol City

City Golf Culb Estates at Golf Club

Well

Bast of Lot 190 Capitol Lacey/Mountain Green

City Golf Club Estates



Location Systems Connected

Aldea Glen Way/Kinwood Lacey/Olympia (PUD No. 1}
St.

Capital Blvd./Carlyon Olympia/Tunwater

Ave,

Several of the interties could be employed to allow joint
use of existing and future water supply souces and trans—
mission mains. This issue will be addressed Further in the
full Coordinated Water System Plan when it is prepared for
the Thurston Metropolitan Area.

Source Improvements

Each of the major water purveyors has identified capital
improvement plans relating to new source development over
the next 5 to 10 years. The City of Lacey has identified a
cost of $100,000 for new well development for sources in
those areas discussed previously in Section II of this re-
port. A study is currently being initiated to investigate
the feasibility of adding an additional 2-4,000 gpm of new
source capacity in the NE quadrant of Lacey's service area
(Hawks Prairie area),. Appendix II-13 identifies the esti-
mated cost and initiation dates of supply system improve-
ments, in addition to storage and metering improvements, for
the Olympia water system, Appendix [III-2 presents the
source of supply improvements identified for the City of
Tumwater. These improvements are planned to provide the
individual utilities with an adequate water supply over the
next 20 years.

iv
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SECTION V

WATER RIGHTS

Existing Municipal Water Rights

This section provides a discussion and assessment of the
water rights issued by DOE in the Reservation Area, presents
local constraints on the issuance of new water rights within
the Reservation Area, and addresses the need to reserve
future water supply for public use.

An analysis of water rights held by Lacey, Olympia, and Tum-

water 1is presented in Table V-1. This table was prepared

using information obtained from the Department of Ecclogy
water rights printouts; water rights information presented

in the Olympia and Tumwater Water System Plans, as presented

in Appendices II-14 and III-3, respectively; well data infor-.
mation given in the Lacey Water System Comprehensive Plan

Amendments, as presented in Appendix I-3, and updated infor-
mation as provided by each of the Cities during the course
of the project.

The City of Lacey, as shown, has water rights on several
sources which are not currently utilized. As indicated, the
City of Lacey holds prime water rights from 20 sources
totaling 13,929 gpm and 16,907 AF/year. 1In the future, it
is anticipated that the City of Lacey will be utilizing 18
of these sources on a daily basis, with associated prime
water rights of 11,479 gpm and 10,427 AF/year.

The City of Olympia holds prime water rights totaling 32,110
gpm and 43,893 AF/year available from 11 sources. In the
future, it is anticipated that the City of Olympia will be
utilizing six of these sources on a daily basis, with associ-
ated prime water rights of 27,510 gpm and 36,898 AF/year.
The. annual gquantities stated include 18,100 AF/year from
McAllister Springs (Contrel No, 82 05325C) which is not
specifically stated on the water right certificate.

The City of Tumwater holds prime water rights on 6 wells,
of which 5 are utilized, totalling 2,070 gpm and 900 AF/
year. As shown in Appendix III-3, however, the City oper-
ates 7 well sites, with no record of water rights on Well
No. 6. As was recommended in the earlier Water System Plan,
the City should pursue the acquisition of water rights on
this well.



The three cities have prime water rights totalling 496,609
gpm and 56,450 AF/year. Several sources for which existing
rights are held are not anticipated to be utilized in the
future. The Moxlie Creek wells, which are owned by the City
of Olympia have been abandoned, as has the Judd Hill 6b well
owned by the City of Lacey. In addition, the City of
Lacey's Fire Station well and the City of Tumwater's well #7
have poor water quality and are not utilized as a
consumptive supply. In view of the status of these sources,
the total prime water rights associated with utilized
sources will be an amount of 41,059 gpm and 48,225 AF/year.
This assumes that water right certificates are ultimately
granted on sources with existing permits, in the quantities
specified on the permits.

Identification of Future Source Areas

Based on an evaluation of the water resources data currently
available and information on the present investigation/de-
velopment plans of the three cities, eight separate major
areag have been identified as probable locations for future
source development within the Reservation Area. These areas
have been selected due to a combination of their proximity
to future development, apparent availability of significant
quantities of water, likelihood of acceptable quality of
water, and compatibility with the existing water systems.

These areas of future source development are shown in Figure
V-1 and listed below along with a ninth area which incorpor-
ates the remainder of the reservation area:

Name General Description

1. Airport The area generally west and south
of the Olympia airport, east of
I-5, :

2. Allison Springs The area of Allison Springs.

3. Black Lake The area generally south and east
of Black Lake, west of I-5.

4. Deschutes Valley The Deschutes Valley area, includ-
ing the existing Palermo well
field.

5. Hawks Prairie The area generally north of I-5
from Libby Road to the WNisqually
River.



6. McaAllister Springs The McAllister, Lodge, and Abbott
Springs near McAllister Creek.

7. Mottman Industrial The area north of Black Lake, south
Park cf U.8. 101, east of Black Lake

Blvd, and west of I-5,

8. Southeast An area generally comprising the
southeast portion of Y%one 1 of
Olympia's service area.

9, Others Remainder of Reservation Area.

These areas have been delineated on Figure V-1 to include,
where appropriate, those areas of anticipated high ground-
water yields, The groundwater yields indicated in Figure
V-1 are from a 1966 study by John B. Noble and Eugene F,
Wallace entitled "Water Supply Bulletin No. 10, Geology and
Ground-Water Resources of Thurston County, Washington, vol.
2."

Actual development of any of these sources will be decided
by the ability to locate productive aquifers, ease of c¢on-
struction, localized demand, and source potential.

Requested Reservation

Each of the source areas has a differing need for additional
water rights in the event that they are developed for future
public water supply. Table V-2 presents an analysis of
existing water rights in the reservation area held by Lacey,
Olympia, and Tumwater for sources located within these
areas. Additional water rights required to meet the vyear
2030 demands are also presented according to estimated
source development needs and projections.

As shown in Table V-2, the Cities of Lacey, Olympia, and Tum-
water will require additional water rights of about 14,300,
11,200, and 8,500 gpm, respectively, to the year 2030.
These additional water right requirements are shown by area,
as an estimate of the extent of future source development,
Annual acre-foot withdrawal rights are not indicated as
these rights are alleocated as required to accommedate the
annual needs of the utility in view of system-wide water
rights.

Water rights currently held by other water systems in the
remainder of the Reservation Area are not specified in Table
V-2, An approximation of the water rights held by the



smaller utilities can be made by a review of the summary
water right printouts made available by DOE. A summary of
the domestic water right certificates, permits, and appli-
cations on sources within the Reservation Area is presented
in Table V-4 and V-5, showing instantaneous and annual with-
drawal rates, respectively. These summary printouts were
for those records in effect as of April 23, 1981, which in-
clude the date of July 15 in their period of appropriation.
Because virtually all municipal rights are held by the Tri-
Cities 1in the Reservation Area, the remaining domestic
rights shown in these tables would be held by the smaller
utilities,

It is anticipated that a significant portion of these small-
er systems will be acquired by the Tri-Cities in the next 50
years because of their inability to meet urban water systenm
demands and the increasingly stringent regulatory re-
Jquirements. Most of these smaller utilities rely on sources
which have significant limitations for use as part of a
larger municipal system, such as reliability, low capacity,
and inadequate well depths. Consequently, these sources
would be abandoned when such a takeover occurs, and their
associated water rights would be relingquished or transferred
to a new source. As such, a rigorous analysis of the water
rights currently held by these smaller utilities is not
warranted and would be of limited value.

There 1is, however, a need for additional water rights for
water to serve the remainder of the Reservation Area. It
has been assumed that a populaticn equivalent to the popu-
lation in the remainder of the Reservation Area in the year
2030 not served by the Tri-Cities will require water Ffrom
sources not presently developed. As such, water rights
associated with the projected demand created by this popu-~
lation would be required, Therefore, the entire 2030 demand
identified for the remainder of the Reservation Area in
Table ITI-6 is shown as creating the need for additional
associated water rights of about 6,700 gpm.

Based on the analyses presented in Tables v-1 and V-2, the
requested water rights reservation by quantity and location
required to accommodate water demands to the year 2030 with-
in the Reservation Area are presented in Table V-3. This
table shows a total water right reservation request for pub-
lic water supplies of 40,589 gpm additional to those rights
currently held in the form of certificates or permits within
the Reservation Area. The requested reservation guantity
for each source area is specified, along with the titles of
specific documents which address the potential of each of
these source areas. Finally, alternate source areas are



specified for each area in the event that the preferred
area, upon further investigation, is revealed as having lim-
ited yield capacity. If this were to occur, then the intent
is for those quantities requested to be reserved from the

original source area be transferred to the alternate source

next in priority with adequate vyield potential which has
either been established or estimated.

It should be noted that there are certain sources which cur-
rently have associated water right permits that have not yet
been placed into operation. There are alsc sources, cur-
rently in use, which are not withdrawing water at a . rate
equal to their certified water rights. In the event that
any of these sources are ultimately revealed to have a lower
vield capacity than the associated water rights, are devel-
oped to have a lower capacity than the associated water
rights, or are never developed, then the shortfall between
actual developed capacity and the associated water rights
should be added to the reservation quantity during future
updates to this plan. '

It should also be noted that the quantity of anticipated
need for future water rights, as derived in Table V-2, could
change wupon issuance of water rights which are currently
pending. Specifically, the need for additional water rights

in the Deschutes Valley, from the City of Tumwater's stand-
point, would be considerably reduced should the existing
application for rights of 1,200 gpm on a new well be issued,

The sites identified herein represent those areas which, at
this time, appear to be the most likely candidates for new
source development and are presented to further identify the
probable sites requiring future water rights. As such, this
information should be used only as a preliminary guide to es-
tablishing the actual locations within the Reservation Area
where additional water rights may be reguired.

Constraints on Reservation

As discussed in Section I of this report, it is the water
resource policy of the State of Washington to ensure that
the waters of the State are protected and fully utilized to
the dgreatest benefit tc the people of the State, In an
effort to accomplish this task, various programs and poli-
cies have been developed and implemented by DOE, including
the Instream Resource Protection Program, and this program
for public water supply reservation.

The Instream Resource Protection Program is potentially of
considerable significance to the reservation process. Por-
tions of two madjor river basins lie within the Reservation



Area: the Deschutes River Basin and the Nisqually River
Basin. Instream Resource Protection Programs have been
adopted for each of these basins. The regulations which
have been adopted for these two programs are attached as
Exhibits IV-2 and IV-3.

The Deschutes River is closed to futher consumptive appropri-
ation downstream from Deschutes Falls between April 15 and
November 1 of each year. In addition, proposed wells within
the Deschutes River Basin which are found to be in signi-
ficiant hydraulic continuity with the surface water course
will be treated in the same manner as a direct diversion
from the river. As such, any water rights granted to such a
well site would allow pumping only during the winter months.

Minimum flows have been established for the main stretch of
the WNisgually River. In addition, new surface water clo-
sures have been established to prevent future out-of-strean
consumptive use of the Bypass Reach and Mid Reach of the
Nisqually River, as well as McAllister Creek (except Medi-
cine Creek), Mashel River, Mounts Creek, Clear Creek, Tanwax
Creek, Toboton Creek, Lackamas Creek, Murray Creek, and Lake
St. Clair. As with the Deschutes River, future groundwater
withdrawals would not be affected unless it can be verified
that such withdrawals would have an adverse impact upon the
surface water system of the Nisqually River Basin contrary
to the intent and objectives of the program.

With the exception of the restrictions on withdrawals of
water which impact surface waters in the Deschutes or Nis-
qually River basins, there are no signficiant constraints on
the reservation of water for public supply uses in the Reser-
vation Area. From a hydrologic standpoint, the Reservation
Area in isolation appears to have adequate quantities of
water to support the reservation reguest. The 8 specific
areas identified for water supply reservation comprise
approximately 90 sguare miles or 57,600 acres. With an
average precipitation of about 4 feet annually, and a 50
percent conversion to the groundwater body, this yields
about 115,000 acre-feet per year for withdrawal without
depeting groundwater sources. This is more than double the
requirements for the entire Reservation Area in the year
2030 as identified in Table III-6. With over 6C,000 acre-
feet availlable to accommodate out-of-stream consumptive uses
which may not be accounted for in the reservation request,
there would appear to be plenty of excess water available
for these uses. Any commercial or industrial activity which
would not come under the community use category as well as
water lost through irrigation, could easily be accommodated
with this supply of water.



In summary, while there are some constraints on the reserva-
tion of future public water supplies within the Reservation
Area, the signficiance of these constraints, in view of the
gquantities requested, is not considered to be consequential.
As such, there appears to be no practical limitiation to the
requested reservation of the quantities of water as outlined
in Table V-3.

Program Implementation

It is requested that the Department of Ecology, after review-
ing this report and Petition for Reservation of Public Waters
as presented in Section VI, proceed with the development of
a regulation to reserve waters in the Reservation Area as
outlined in Table V-3. Because of the recognized limita-
tions involved in future projections, several of the assump-
tions and resultant analyses employed herein should be
reviewed and modified as necessary in future updates to this
plan. Some of the issues surrounding water rights and
sources which may change in the future relative to the
analyses presented in this report are briefly summarized
below.

It has been assumed that water rights held by the smaller
water systems in the Reservation Area would be relinquished
at some future date when they are taken over by Lacey, Olym-
pia, or Tumwater. If, in fact, water sources and their
assoclated water rights are retained as a contribution to
the regional supply needs when take-over occurs, then the
10-year review will provide for the adjustment to the
reservation quantity.

It has also been assumed that various sources which current-
ly only have water right permits, such as the City of
Lacey's wells 9, 10, and 14A and the City of Olympia's Lodge
Springs and Abbott Springs surface supplies and well at
Allison Springs, will be converted to certificated use at
the capacity for which permitted rights are currently held.
This conversion would not affect the reServation gquantity,
as requested herein. At the time these permits are con-
verted to certificates, 1f the water right quantity changes,
the reservation quantity should be adjusted accordingly. 1In
the event these permits are allowed to expire, the associ-
ated water rights which are relinquished should be added to
the reservation quantity.

Finally, concern was expressed during the preparation of
this report regarding the availability of information on
source potential. In an effort to address this issue,



referenced information on the gquantities of water available
from each potential source has been provided. In view of
the limitiations inherent in such a process, it is suggested
that the following guidelines be employed in implementing
the regulation for reservation of public water supplies 1in
the Reservation Area:

+ If existing referenced data suggests that a source has
more than enough water to meet the projected reservation
quantity, no additional supporting data is necessary.

+ If limited data is available for the source or the quan-
tity appears to be marginal in reference to the reqguested
quantity, it is assumed that the utility will be required
to perform additional testing on the source within and
prior to the 1l0-year update period of the reservation
regulation, or prior to additional water rights being

- granted to a utility on that source.

- If the capacity of a source is unknown and the dJdata Pro-
vided is limited to ensure that water is adequate for
reservation, one of the following alternatives will be
implemented. First, DOE could require that the utility
or applicant for reservation complete a test program as a
condition for reserving water from that source. Second,
DOE could withdraw that source from further appropriation
until a testing program verifies the availability of
water. Finally, DOE could reserve the requested amount
and place a condition for testing and verification of
available source capacity prior to issuance of any water
rights on an individual source. If it is discovered that
any source has an insufficient supply of water relative
to the reservation, the utility would be reguired to
shift that demand to an alternate source during the
l0-year up-date of the reservation program. This latter
position would of course be predicated on the fact that
the alternate source has adequate capacity to meet the
additional projected demand.

This latter approach appears to be applicable and accept-
able for regional water system planning. Such an
approach would allow DOE to develop the reservation
regulation based upon the existing available information
and provide a reasonable time frame for an entity request-
ing a water vright to undertake a testing program to
further verify water availability, if required.

The processes outlined above accommodates the interests and
concerns of the Department of Ecology in writing a regu-
lation for reservation. They also provide a practical ap-
proach to assuring responsible water system development.



Subsequent to adopticon of a regulation for reservation of
water for public use, DOE should be requested to establish a
procedure for providing a continuous accounting of water
rights granted which are applied against the regservation
gquantity. This accounting of water rights should be made
available to the participants in the reservation process on
an annual basis so that a continuous picture of the water
rights situation is maintained. Additionally, it would be
desirable for DOE to involve the Cities of Lacey, Olympia,
and Tumwater in evaluating any significant water right
request which would be applied aginst the reservation
quantity, such as any request for more than 10 percent of
the remaining reservation gquantity. These procedures would
effect a regional awareness of the water supply situation
and encourage the efficient use of this valuable resource.
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TABLE V-1
LACEY, OLYMPIA, TUMWATER
WATER RIGHTS ANALYSIS (1)

Water Right : : Water Rights 2 Source ; Future Utilized Source
Control : H Currentiy Held i Currently: Existing Water Rights
Number : Source . GPM T AFR/Yr s Utilized : GPM 1 AF/Yr

. . . - . .
H H H - H

LACEY SYSTEM: : H H : :

. H H

N

H

Yes : 215 : 344

B2 06269C t  College - 1 : 215 : 344 :

G2 20880C : College -« 1 : 450 : 240(5) = ¥os : 450 : 240(5)

G2 07TM6C : Coilega - 2 H 600 : 960 : Yos : 600 H 960

G2 09994C : Coilege - 3 1126 @ 1650 £ Yes i 1126 ¢ 1650

Gz 00371CBM Goif Course - 4 : 900 : 260 : Yes : 300 : 260

G2 23191C : Golf Course - 4 : 600 : 320(35) : Yes : 600 : 320(5)

G2 26879C :  Stanfield - 5 : 1010 160{5) : Yes : 300 : 160(5)

GZ 03324C H Judd Hiil 6a : 283 H 453 : Yas : 283 : 453

G2 05663C : Judd Hill 6b : 300 : 480 i Ne {3) ¢ - : -

G2 243510 : Flre Station -~ 7 : 2150 o 2775(5) @ No (2) : - : -

GZ 23743C  :Tanglewilde East-B : 500 ¢ 400(5) Yos : 500 : 400(5)

G2 09318C :Tanglewi!de EFast-§ ; 150 t 108 : Yes : 150 : 108

G2 25779 : Wall -~ 9 r 2250 : 2960 1 No {4) : 2250 T 2960

Gz 25778 : Well - 10 T 2250 ¢ 2980 : No {4) 2250 : 2960
1288A :Panorama Clty - 13 : 55 H 30 : Yos : 55 : 30

G2 20878C  :Panorama City - 13 ; 200 » 107(5) Yas : 200 : 107(5)
1777A H Well —-14 A : 300 : 432 H No : 300 H 432

G2 20883C : Evergreen~18A & B : 700 : 374(5) Yes : 700 : 374(5)

G2 20104C : Nisqually - 19A : 350 : 210 t Yes : 350 : 270(3)

G2 20882C ¢ Misgually - 19C 250  270(3) : Yes : 250 : 270(5)

Total Lacey System : 13,929 : 10,907 (86): - 11,479 5 10,427(8)

OLYMPTA SYSTEM : : : : H

82 05325C(7): McAl lister Springs: 11,250 18,100 Yes r 11,250 18,100

S2 01105C(7): McAllister Springs: 2,380 3,870 Yes : 2,380 : 3,870

G2 24032C : Wall No. 1 : 380 450 Yes : 380 : 450

52 13460P(7): Abbott Springs : 4,500 7,239 No : 4,500 : 7,239

52 20579P(7): Lodge Springs H 4,500 7,239 Mo H 4,500 : 7,239

G2 25631A : Alllson Springs 4,500 5,400{5}: No 4,500 : 5,400(9)

G2 {09865 : MoxITe Creek : 600 437 : MNo (3) - : -

G2 009835 Mox!ie Creek 1,200 : 1,950 : No (3) - : --

G2 009845 Mox!ie Creek  : 650 1,070 ¢ No {3) : —— : -

G2 009855 : Mox|lie Creek : 750 @ 1,217 : No (3) : -— : -

G2 (009875 : Moxlle Creek : 1,400 2,271 ¢+ Ho (3) e : -

Total Olympia System : 32,110 : 43,893(6): -~ 1 27,510 : 36,898({8)




ECONOMIC AND ENGINEERING SERVICES, INC.

TABLE v-1 (CONTINUED)

Water Right : : Water Rights : Source : Future Utilized Source
Control : : Currently Held : Currently: Existing Water Rights
Number : Source H GPM H AF/Yr : Utilized : GPM : AF/YT

TUMWATER SYSTEM H : H : :

G2 006185 : Wel (-1 r 220 : 1 :  Yes : 220 : 1

Gz 00619S Wel -2 350 H 423 : Yes : 350 : 423

G2 062035 : Wel 1-3 : 250 : 135 : Yes : 250 : 135

G2 001108C well-4 : 750 : 250 H Yes : 750 : 250

G2 07608C : wWel -5 : 500 : o1 t Yes : 500 : 21

: N : 709(5) : - : 70%(5}

G2 09469C Wel |-7 : 500 : 750 t No (2) : it : e

Total Tumwater System 1 2,570 : 1,650 (6) : -= : 2,070 : 900

Total of 3 Systems : 49,609  : 56,450 (6}:  -=  : 41,059 : 48,225 (6)

(1) Sources

{(2)

{3}

t4)

(5}

(6}

{7)

* Department of Ecology Water Rights Printouts
* City of Lacey "Water System Comprehensive Plan Amendments, " Sept. 1977

= City of Olympia "Water System Plan™, July 1980
* City of Tumwater "Comprehensive Plan: Water System |mprovements -
Update 1979-1989"
Used only in standby capacity due fo water quality limitations
Abandoned Wel |
Under Construction
Supplemanta! Rights - for annual wlthdrawals

Total does not inctude supplemental rights

Water rights are for surface water diversicns in cublc feet/second. Instantanecus
Quantities are presented herein as gpm for consistency of presentation.

11

<
)




ECONOMIC AND ENGINEERING SERVICES, INC.

{panu| 4LCD)

-
e
o
w0
-+
ool
I~
b
[=¢]
Ly
a
-
-

(L) TEESTOF (L) P p6e9°9 ! D g9zfyl ¢ subiy Jeles |euciiippy |RIOL
(L) 1 699 & (L) P ¥68°9 T == 1 =% == @ — 1 om i —= x 549410
(L) POZETPE G e= e e S D | feslfy ot (L) TogozeL ¢t Jseaylnes
(L) $000°C f —- T ~= 1 (L) tooetz e N - Wded lepdisnpul uedy o
(L) 10002 ¢ ~- P e I —— 3 ea 1 ()P QO0'Z ! =t em 3 sBuudg Jagsi| IvoM
(LY T 000°L 2 e= I = 1 am f ee -— - () t 000tL ¢ sld]edd SHMRH
(LY  *696°1  -= ¢ — 1 () P696FL f e=  f —m 1 e D e 3 Ao| jRA SBynyoseq
(Ly 1000°C ¢ —— & —— f Ly 1 Q00%Z 7 =~ f — e oo sve] noe|d
(L) T 000z o —- : - : - : - L 5 Poooo'z : — : - : sBu)udg uosq| |y
(L) 2 006°C * == . —— 1 i) Q06 T = f e 1 e—m 1 e @ Laoday
: : : : : : : : : : uo) oo - siybiy aelem
H H H H H H H H H : SL__..me leual LIppy pelew) s]
126787 ¢ 8Y9°18 ¢ 665°C * $69°9 * 899°C I 6CGDL * SO¥ISZ ! 89978E : GYBTCL * LbL'GZ : (9) 0502 - puewed sJning
czZ'8r P 640° Y 2 () (D) T 069°1 7 0877 t 86879¢  OISTIZ * LZ¥ 0L ¢ 6ib°Ll ¢ (6} siubsy
: : : : : : : : : : so4eM W) dd Bulgsixy jeyol
182°L : €162 : (2} * () : - H -  0av f08g oleg gLt i SSBYL0
9666 * O¥E°g -~ : - : - : - : - : - 9666 1 9vs'g ¢t 5824 iNGS
e T S -— = e T S -— Mied &) J)Snpu| deuy oy
SR 9L T 0¢9°ZZ ¢ —- : htd : -= : - T ogkbioL T 029772 ¢ — : - : sBuradg J9451 | IVoW
_— e R ST -— = T S P U allield symeq
006 POL0fE r et —— % 006 Y A T Aa| tep segnyoseq
e O o I —_— I .= i =1 e= s ave] %oe|g
- 1 Q0G%F P m- T o= r em o3 e I O0E'F 3 == 1 —— oz (v} sBuyadg vosigy
- . 1 - : - HE L H - : e H - : - H Jaod.ny
H : : : H : : : : 1 {g)(Se0Un0g peZl 4N} uolledc
: : : : : H : : : t = syybiy aopop swlad Burysx3z
LI¥ QL ¢ Z20°8Z 7 09Z°9 7 Zy9°li : BLEClL T OGP ¢ L06'C i ZZ¥S : Z96'Z t BOG'GC : 061 - puemeq Jerel Buiisixg
Ol¥ L * I6L°€Z ¢ (2 ¢ () PL88°Y T 0€D'C  r LLL°1Z T QODGEYEL G swifel T 1999 ¢ (1} Ay1oede] esanos Buiysixa
¥ * wdb = 1y ¢ wdB : 4y ¢ wdb : 1y : wdb : 4y ¢ wdb Way |
210 T esdy “soy ‘way FEYELIT N : eldwi |G : Aooe] :

3pely asiAles

Poly UO{iBAt@sey JOy Sluswsi|nbay

+uB 1y I5[BM [euOILIPPY 4O S1SA|euy

Z=h 378Y1

v-12



ECONOMIC AND ENGINEERING SERVICES, INC.

‘Siudue.l(nbas JoieM |enuue ejepowiose oy e adoudde se PRLROC| IR g o) siybla |emedpyiim Lo0j-04Dy

9-111 sjqel wiy

i-A 21dqel WGy |ejol

*sBuradg uosyyiy o) Juecefpe |jam wdb pogéy @ dojsrep o) jraued e sey Ajpusseud edwA )0 4o AL1n

I-A sunBry u) peiyiquepy sy

“SO1LiJ~121 Bys Aq JoA0 usdel aue sueisis

S58U4L Se aJniny oyL ul poysinbup|ed Af|eiileisqns eq | (M ooy UOi LeAlssoy 2yl Jo depujewsd oyl ul syiybia

Jayes Bupisixe jeyy peuwnsse g 11

‘sishoue s1u) o sesodund Jod  tAuorusal S®141 11284 Jojek S, SHSQ @9

“ucliesedo Aep/unoy pZ uo paseq obejocy-ouioy  *Z-{) B|gel WO

(OANNIAINGDY Z-A 74Vl

(L3}

(2

()

(¥

(¢)

()

{(n

V-13



ECONOMIC AND ENGINEERING SERVICES, INC.

Table V-3
Requested Water Right Reservation Quantities and Locatlions

H H Requested : Supporting Docu- : Alternate

Source : : Reservation : ments-On Source : Sources - Priority

No, Source Location (1) : Quantity, gpm : Potential : (2)

1 : Airport : 2,500 : {(3) v 4,3,7,9

2 ¢ Allison Springs : 2,000 H (3) (4) : 8,6,9

3 ; Biack Lake : 2,000 : {3) : 1,4,7,9

4 : Deschutes Valley H 1,969 : {3) {9 : 1,3,7,9

5 : Hawks Prairle : 7,000 : (3 (8 (7} : 8,9

6 : McAllister Springs : 2,000 (14) (3) (8) (9} : 8,2,9

7 ¢ Mottman Industrial Park : 2,000 H (3 t 4,1,3,9

8 i Southeast : 14,426 s {3 (10} : 5,9,(11)/6,2,9012}

9 : Remainder of Res. Area : 6,694 : (3} : 6,8,4,2,5,1,3,7
Total Requested Reservation (13} : 40,589 : - 3 -

S
(23

(3

(4)
{5
(6)
(73
{(8)
{9
{10}
(tn
(123
(13)

{14}

Shown on Figure ¥-1

Alternate souce fo which requested reservation quantities would be shifted In the event
the preferred source lacks the desired yietd potential, tisted in order of priority.
Water Supply Bulfetin MNo. 10, Geology and Groundwater Resources, Thurston County,
Washington, Vol 1 and 2, Department of Conservation, Division of Water Resources,

State of Washington, 1966. .

Allison Springs West Olympla Groundwater Resource Evaluatlon, January 18, 1980, Nell
Twelker & Associates,

Paiermo wefl field well fogs and pumping data = City of Tumwater

The Gity of Lacey Is presentiy conduciing a hydrogeologlc study of the Hawks Pralrle Area.
Groundwater Development, Lacey Water System, Lacey Washington, Februyary 13, 1980, Hart
Crowser & Associates, Inc.

City of Olympla, McAllister Springs Capacity Study Report, August 1967, Arvid Grant and
A550C,

McAl Vi ster Springs Capacity Test, November 17, 1970, City of Olympia, Waiker and Bryne
Consuiting Engineers,

The City of Olympta plans to pursue a hydrogeologic study for well fiald devel opmant

in the naar future.

Probable order of alternate source prioritys for the City of Lacey,

Probable order of alternate source prioritys for the City of Olympla.

Instantanecus water right request shown. Acre-foot withdrawal rights to be al located as
appropriate fo accommodate annual water requirements,

4,95 cfs,
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PETITION FOR RESERVATION OF PUBLIC WATERS

O Surface Water O Ground Water £ Surface and Ground Water

Perition No, WRIA County Date Received Firat Review Date Final Review Date
L. HNape . . . i".l'\on_?
City of Olympia (Representing Lacey, Tumwater, Olympia) 53-8369
Address City State Zip Code
P.0. Box 1967 Olympia WA 98507

Date and Place of Incorperation if Corporation

2. The amount of the present and proposed use in the following categariea, and the time during which water will
be required each year 1f the requirements differ seasonally:
h. PRESENT USE OF WATER. List each source, quantity, time of use, and permitted author{zation number issued
by DOE or predecessor agencles. BShow specific amounts for each of the following:

taximum Pumping Capacity

Use Source cfs, gom, gpdlacre-FE/yr Time of lise | Water Rights Nuaber
(1) Domeatic Wells 9,991gpm| 16,117 Daily | See Table II-2
(2) Compunity/mmicipat { SPrings 29.4 cfs 21,293 Y and Table V-1
water use:
{a) Commercial }
(k) Industrial /
te) Irrigation N/A
(1) Other Uses
(1ist below)
N/A
B. PROPOSED USE OF WATER. List each source, guantity, tima of use, and show specific amounts for each
. proposad use.
Vae Source Maximun Pumping Capacity) Time of Use
cfs, gpm, god
(1) Pomeatic jWells 57,018 gpm Daily
(2) Community/mmicips! { SPYings 54.88 cfs Daily
water usea:
{(a}) Coomarcial
{b) Industrial y
{c) _Irrigation N/A
{3) Other Vses
{list below}
N/A
3. Antfciparnd year 1n which propesed project construction will be astarted: 1982 to 2030 .
Anticipated year in which proposed project construction will be completed: 1982 to 2030 .

PLACE OF USE

4. Attxeh an engineer's drawing, map{s), or drawings, which include tha fallowing data as it applier to this

patition.
4. Presant Service Arga, distribution system, pipelines, and other appurtesant worka. Location of presant

points of diveraion and/or withdrawal showing distances from an identifying section or asubsection corner. Sec. II-4
B. FProposed Canmral Service Arsa with eource locations, pipelines, distribution ayatem. Other sppurtenant works

if not subnitted under part A. : Sec. 1II-4

c. Location of wells, surface waterT sources or athar points of withdrawal in use now, by persons ciher than
applicant, within the proposad service sraa. See DOE water right printout and aCcompanying
DSHS WFT Grimtont:

Prasant papuiation in proposed service arsa: 100,560

Projeciad population in 10 years 1381003 » 25 yaars

189

022

s 30 yeara

288,092

6,  Attach tuformation to justify the requested reservation gquantity by ofificial stace populaticn estimates, regionsl
plan or enginesring raports. .
Section III-3

7. Attach a copy of & coordinated water ayscem plan, or comprshansive plan under WAL 248-54-280 if water aysLemn are
sufficiently separatad mo that no sdvantages will be realized by coordination. All review comsents from the
tocal A-9% clearinghouse on sald plan ahell be provided.

8.  Attach a susmary of ongoing snd planned conssrvation programe, Sommarize water usage for the previoum five years
includicg total watar divertad or vithdrawn, total watar sold, and the quantities used by residentizl, wholeesale
and large industcial umezs., Status of metering of sl) earvices sust bs describad. Rare structures should be

described. Section III-1,2

9.
Aa L MARR
/ ure of Appliexnt PA?”&A—

& -/970 T5 T 3

Signat Addrass Pate Fhone No.
or suthorizad parson and titlae)
10, N/A
Signsture{s) of landowner(s} whare Address Date Phooa No.

water sourcais) is located

11, REMARKS
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APPENDIX I

EXCERPTS FROM CITY OF LACEY "WATER SYSTEM
COMPREHENSIVE PLAN AMENDMENTS", SEPTEMBER 1977





