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S.S. PAPADOPULOS & ASSOCIATES, INC.
ENVIRONMENTAL & WATER-RESOURCE CONSULTANTS

Memorandum

Date: July 3, 2008

From: Michael J. Riley

To: Rich Hoey, City of Olympia
Cc: Julie Rector, City of Lacey

Peter Brooks, City of Lacey
Shelly Badger, City of Yelm
Stephanie Ray, City of Yelm
Joe Cushman, Nisqually Indian Tribe

Subject: McAllister Wellfield Model: Comprehensive Pumping Scenario for Cities
of Olympia, Lacey, and Yelm

Introduction

The City of Olympia McAllister Wellfield Modelthie nodel) was usedo evaluate potential
hydrologic impacts on various surface aabodiedue to changes in groundwater pumping by
the Cities of Olympia, Lacey and YelmThe model was originally developed for the City by
Camp Dresser and McKee (CDM, 2002) to evaluate potential hydrologic impacts to surface
water bodieearthe promsed McAllister Wellfield. Thesurrentversion of the model used is
based on the original CDM modeln 2007, in cooperation with the cities of Lacey and Yelm
and the Nisqually and Squaxin Island Tribes, Golder Associates refiredpdatedhe model
based on new datnd improved understanding of the local hydrogealoglge primary changes

to the model include:

¢ Kalama and SilveBpringswasincludedin the modehs discrete discharge features

e Yelm Creekwas added to the modeads a sourcsink featureand model layersvere
refined in the arewest of Yelm

e The mddle reach of the Deschutes Riwsas included in the modednd model layer
changesvere maden this area to represent tleeal hydrogeology

e Groundwater pumping was updated for several muali@pd private wells based on new
data

Following these changes, the model was recalibrated to water level data and to flow data from
Kalama and Silver Sprind&older, 2007)
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Pumping Rates

This memorandum preserdgs analysiof impacts to surface watdodiesfrom the proposed
pumping rates @vided by thecities of Olympia, Lacey, and YelniThe pump rates provided for
each city represent projected pungratesassociated withvater rightapplicationscurrently on
file with the Departmenbf Ecology The following is a summary of the pumg rates develop
for each city.

City of OlympiaNisqually Indian Tribg The City of Olympiaand Nisqually Indian Tribeump

rates represent the fuifansfer ofwater rights for the McAllister and Abbott Springs the
McAllister Wellfield. Under a May, 2008 agreement, Olympia and the Nisqually Tribe plan to
jointly develop the McAllister WellfieldThe pumpng rates reflecthe maximumpeak month
average daily pumpg of 25.2million gallons per daynigd) in the nonth of July(peak day use

will be up to 26 mgd) The ratio between historic rates for July and 25.2 mgd was used to scale
up historic pumpmg rates for othermonths Under this scenario,he McAllister Springs
withdrawal will be terminated and transfedrto the new McAllister Wellfield to be located
south of the springs.

City of Laceyi Pumping by the City of Lacey represents increased pumping aiftthe three
MadronaWellfield wells (Wells 21 and 23)the Evergreen Estates well (Well 27) and Betti

well (Well 29) Thenew pumpng rates are based on water rights applications submitted to
Ecology.

City of Yelm 7 The City of Yelm pumpingates ardased on 3§ea projected water need and
development of a neideep)wellfield located to thesouhwest of Yelm(the Highlands) The
existing (shallow) dwntownareawells Nes. 1 and 2 will be retirechnd the water rights
transferred to the new wellfiel@ong with thetransferof water rights fromDragtandNisqually
Golf Course wells, and a portiai the anticipated/icMonigle pumping

The total monthly pump rageéncorporated in the modeke presentedn theTable1l and shown
in Figure 1.

Surface Water Depletion

Theimpactof pumping ispresented in terms surface watedepletions Depleton is computed

asthe change in groundwater flow to a surface water body betweepupn@ing(baseline)and
proposed pumping conditisn Depletions typically do not represent direct removal of water
from a surface body, but a reduction in the groundwalischarge rate to that surface water
body. The water bodies included in the depletion analysis are listed in Table 2. The locations of
these surface water bodies are shown in Figure 2.

Predicted depletion rates are presented in Tablgough6. Tables 3 and4 show the highest
monthly depletion over a year while TablBsand 6 show the maximum depletion during
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summer monthg$or each key hydrologic featureMost of the surface water bodies have some
depletion. The only cases where flow sarface wate bodiesincreass (that is, aflow
enhancemeptareMcAllister Creek,Yelm Creek and the Upper Nisqually Rivdncreased flow

to Yelm Creek and the Upper Nisqually Riveidue to termination of Yelins s hwalls thearw
the creek and rivedespite theverall increase imew deepemwell pumpinglocated fartherrbm
surface water bodies.The increased flow to McAllister Creek is due to the termination of
Olympiad pumping at the McAllister Springs. Under natural conditions, the springs discharge
directly to McAllister Creek so water withdrawal at the springs has a direct effect on flow in the
creek. When pumping is transferred to the McAllisdégllfield, discharge from the springs to
McAllister Creek will increase due to termination of pumping afsgmngs.

Depletions computed individually for each city are approximately additive with respect to the
comprehensive simulation. Typically, the sum of the depletions byiediefdual city matches
the depletions in the comprehensive simulation to witthi@.01 cubic feet per second.

In several cases, noted in Tables 4 and 6, the total depletion is less than 1 percent of the
groundwater flow in a reach. The accuracy of the model for predicting small flow depletions in
areas with large groundwater flonates is questionable. It is advised that predicted depletions
that are less than 1 percent of the total groundwater flow rate at a surface water body should be
considered as beyond the accuracy limit of the model.

References

CDM, 2002, McAllister Weliield Numerical Model: Final ReportDraft. Prepared for the City
of Olympia. July 2002.

Golder Associates Inc. 2007. Technical Memorandum: McAllSteundwateModel
Updates. Prepared for the City of Yelm. November 16, 2007.
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Table 1. Pump raes for the cities of Olympia, Lacey, and Yelm
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Pump Rate (gpm)

Olympia Lacey Yelm!

Month McAllister East Lacey SW Yelm

Wellfield Full Aquifer Wellfield

Build-out Applications | Development

Jan 10849 3759 2008
Feb 10075 3779 1767
Mar 9791 3789 1984
Apr 9836 3794 2026
May 8135 3843 2451
Jun 11813 4042 3241
Jul 17501 4349 4231
Aug 13265 4473 4345
Sep 9325 4146 2977
Oct 10124 3987 2263
Nov 10797 3947 1838
Dec 10729 3818 2011

1) Pump rates for the municipal wells proposed for the SW Yelm Wellfield
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Table 2. Previous and Updated Model Boundary Reach Zonation
Zone No. Previous (2007)Version Updated Version Comments
1 U. McAllister Valley Springs U. McAllister Valley Springs Tributary to McAllister Creek.
Excludes McAllister Spring
2 Lake St. Qair Lake St. Clair
3 McAllister Creek McAllister Creek
4 Not used M. Deschutes River Between Macintosh and Offut
Lakes
5 McAllister Valley bluff springs | McAllister Valley bluff springs | Tributary to McAllister Creek
6 L. Nisqually Riveri RM 4.3to | L. Nisqually Riveri RM 4.3to | Reach below minimum in
Puget Sound Puget Sound stream flow point.
7 Up-gradient boundary Up-gradient boundary
8 Budd Inlet Budd Inlet
9 M. Nisqually R.i from zone 22 | M. Nisqually R.i from zone 22
to zone 33 (new U. Nisqually) | to zone 33 (new U. Nisqually)
10 Eaton Creek Eaton Creek Tributary to Lake St. Clair
11 Spurgeon Creek Spurgeon Creek Tributary to Deschutes R.
12 Puget Sound Puget Sound
14 L. Deschutes River L. Deschutes River Downstream from new M.
Deschugs reach
15 McAllister Springs McAllister Springs Tributary to McAllister Creek
16 Hicks Lake Hicks Lake Tributary to Woodland Creek
17 Long Lake Long Lake
18 Pattison Lake Pattison Lake
19 Long-Pattison wetland area Long-Pattison wetland area
20 First 5,000ft of Nisqually above | First 5,000ft of Nisqually above
RM 4.3 RM 4.3
21 Second 5,008 of Nisqually Second 5,008 of Nisqually
above RM4.3 above RM4.3
22 Third 5,000ft of Nisqually Third 5,000ft of Nisqually
above RM4.3 above RM4.3
23 U. Deschutes River U. Deschutes River Upstream from new M.
Deschutes reach
24 Hicks-Pattison wetland area Hicks-Pattison wetland area Tributary to Woodland Creek
25 Woodard Creek Woodard Creek
26 Woodland Creek Woodland Creek Starts at the outlétom Long
Lake
31 Kalama Creek Springs Kalama Creek Springs Tributary to Nisqually R.
32,34 Yelm Creek Yelm Creek Tributary to Nisqually R.
33 U. Nisqually River U. Nisqually River Upstream from Thompson
Creek inflow. Previously
included in Zone 9
35 Not used Silver Spring and Creek Tributary to Deschutes R.
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