
I

I

I.

I

I

I

I

I

I

I
I
I
I.

I
I
I
I
I
I

PROTEST OF APPLICATION 55675
WESTPAC UTILITIES

REVISED

prepared by,

Water Research & Development

NOVEMBER, 1991
....

""".

EXHIBIT
l!

l-rt\b iti2



l

1

1:

I;
.;~,

L

t
I-

i

I.
,

l

I.

I
-\.

I

I
...::

I.

I

l

l'

j~ .

I"
11.

TABLE OF CONTENTS

LIST OF MAPS, TABLES, t FIGURES
----- ------- ---- ----

ABSTRACT ------ ------------------------ -- ------ -- -----

I. IN'l"RODUCTION --------- ----- ------------- --------
APPLICATION #55675 -------------------------
WESTPAC GROUNDWATER MANAGEMENT -------------
RECOMMENDED UNDERGROUND WATER DEVELOPl-1ENT ---
RETURN FLOWS ------------------------------

II. GROUNDWATER RECHARGE ------------------------------

HYDROLOGIC ESTIMATES --------------------
STATIC WATER LEVEL DECLINE ---------------

III. GLENDALE WELL -----~-----------------------------

LOCATION & CONSTRUCTION -----~--------------
DRILLERS LOG - GLENDALE WELL ---------------
ELECTRIC LOG - GLENDALE WELL ---------------
OTHER DRILLERS LOGS -------------------------
GRAVEL PIT DEWATERING --------------------
WATER QUALITY ------------------------------
CONSTANT DISCHARGE PUMP TEST -------------~-
RECOMMENDED CONSTANT DISCHARGE PUMP TEST ----

iV. GROUNDWATER FLOW MODEL --- -- ----- -- ----- - -------

MODEL CONDITIONS -------------------------
MODEL RESULTS ------------------------------
SENSITIVITY ANALYSIS --------------------
MODEL CONCLUSIONS -------------------------

V. TRUCKEE RIVER FLOW MEASUREMENTS VS. WELL DEPLETIONS

REFERENCES -- ---- - -- --- -- --- ----------- ----- -------
TABLES
FIGURES
APPENDIX A: 48 HR. CONSTANT Q PUMP TEST - GLENDALE WELL
APPENDIX B: KIETZ~E, MORRILL, & GREG WELL DRILLERS LOGS
APPENDIX C: HYDROLOGIC CONSULTANTS, INC. REPORT
APPENDIX D: DRAWDOWN PLOTS: 3:1, 10:1, 100:1
APPENDIX E: LOGS

PAGE

i
iii

1

i
2
3
4

5

5
6

7

7
7
B

10
10
11
12
13

14

14
is
20
22

23

29



.' -

I
~ ¡;¡

I
I
ì

I-

i
I
l
l

l
I

l
I.

I

l

l

i

I

!

LIST OF ~PS! TABLES. & FIGURES

MAP i. Truckee Meadows study Area!

TABLE 1. Westpac i s Truckee Meadows Groundwater Rights, Permitted
& certificated.

TABLE 2. Westpac Well Pumpage, corridor & Non-corridor Pumpage.

TABLE .3: Increased river leaka9'e, as a function of time, resulting
from pumping the Glendale" Well at 900 gpm, .and with a
10:1 horizontal to vertical anisotropy ~atìo.

TABLE 4: Percent water supply to the Glendale Well from aquifer
storage and Truckee River leakage under a 10:1 horizontal
to vertical anisotropy ratio condition.

TABLE 5: Percent water supply to the Glendale Well from aquifer
storage and Truckee River leakage under a 3: 1 horizontalto vertical anisotropy ratio condition. --

TABLE Sa: Percent water supply to the Glendale Well from aquifer
storage and Truckee River leakage under a 100: i
horizontal to vertical anisotropy ratio condition.

TABLE 6: Truckee River Flow 11easurements.

----- ----- -------- - ------ - -----
FIGURE 1. Westpac Well Pumpage, corridor & Non-carr idar Pumpage.

FIGURE 2. RSWWTP Return Flows, i980 - 1988 Average.
FIGURE 3. Glendale Well Drillers Log.

FIGURE 4. Schematic Hydrogeologic Cross Section of Westpac's
Glendale Well.

FIGURE 5. Generalized Hydrologic Plan View of Westpac' s Glendale
l'1ell.

FIGURE 6. United state Geologic Survey (USGS) Modflow Grid.

FIGURE 7. Hydrologic Properties for Model Layers.

FIGURE a. Percent Inc~ease in River Leakage Under a 10: 1
Anisotropy ~ondi tion.

i



-.

í
,'.

W

I
I
I
I
I
I
I
I
I
I
I
I
I
l
I

I

I

FIGURE 9: Percent storage and River Leakage supply - Glendale
Well; 10: 1 Anisotropy Condition.

FIGURE io: Percent River Leakage Supply to the Glendale Well;
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to be certain, however, it is reco~ended that the Company plan

that its average annual pumping rate not be more than 8 to 10

million gallons per 4ay." At these pwnping rates, pumped

continuously the year around, the annual diversion amount will vary

from about 8,960 to 11,200 AF/~. Due to these conditions, TCID is

requesting river depletions be quantified and problems addressed

regarding increased groundwater pumpage within the Truckee Meadows,

especially within the one-mile corridor area.
RETURN FLOilS:

Westpac has suggested that since appro~imately 50% of the

groundwater w~ll return to the River via treatment plant discharge

that there will be a net gain in River flow. This is true only if
less than 50% of the weIll s supply is taken from the River. Figure
2 shows that annually, the average return flow is about 46% from

the Reno Sparks Wastewater Treatment Plant (RSWWTP). However r

during the period of May through september, the return flows vary

from about 27 percent to 37 percent. Underground diversions made

from wells that are rechar~ed p¥ the River in amounts greater than

these percentages '-"iill reduce the amount of water flow-ing to
downstream water users. Based upon Hydroiogic Consultants, inc.

(Hei) preliminary analysis (see Appendix C), and results generated

by a groundwater model developed by Water Research and Development

(WRD), discussed later in this report, ultimately all water pumped

from the Glendale weii will come from the River.

~.
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table 2: Summer ~th Uettpae surface water (~) Bod groundwater (GU)

usage cDJl)ilred t¡) RetiO'Sparks Treiitnient Plant s-etum flOlls.

~~==----=====- ~::I=====--======;:;--===:;::==

!ÆS1PAC REllO.SPARXS Percent
SII Usage Gil US&II& TOTAL Re turn F! 0\1 Return

'tei)l' Month (A F) (AF) (A,F) (A-f) Floii. .
-_. -- ..~.-- -- - ---------------_.. ......... .~------- - -_._....... ..... ... -. --.-----

Jan 923.0 1,222.0 2,14!i.O 2,034.0 94.8
Feb 602.0 1,602.0 2,204.0 1.719.0 80.7
H3rch 1,996.0 471.0 2,'67.0 '.882.0 76.~
A~ril 3,033.0 473.0 3,506.0 1,790.0 51.1

Hay 4,261.0 395.0 4,656.0 1,901.0 40.8
Jiine 5,402.0 7\4.0 6,116.0 1,862.0 30.4

1980 JUlY 6,150.0 1,291.0 7.441.0 1,999.0 26.9

Aug 5,937.0 1, \34.0 7.071.0 2.069.0 29.3

Sept 4.456.0 491.0 4,947.0 1,845.0 37.3

OCt 3.753.0 103.0 3,861.0 1,947.0 50.4
Nov 2.354.0 2~1.0 2,595.0 1,810.0 69.7
Dee 2,267.0 199.0 2,'66.0 1.889.0 76.6
Total 41,131;.0' 8,341.0 49,'75.0 22,807.0 46.1

-- -- -- -- -- .. .. _. -- -. -- -- -- -- -- -- .. -- .- _. --

Jan 1.943_0 412.0 2,415.0 1,905.0 76.9
Feb 1,509.0 704.0 2,213.0 1,639.0 74.1

March 1,675~ 963.0 2,638.0 1,985.0 . 75.~
April 3,064.0 965.0 4,029.0 .2,109.0 52.3
Hay 4,722.0 2~9.0 4,971.0 2,192.0 ~4.1
JUlIe 6,374.0 ~40.0 6,814.0 2,177.0 31.9

1981 July 7,104.0 8M.0 7,968.0 2,116.0 26.6
Aug 6.786.0 7'5.0 7.53-4.0 2,091.0 27.S
Sept 5,551.0 286.0 5,837.0 2,126.0 36.4
Oct 3, \96.0 26.0 3,222.0 2,HO.O 66.4
Nov 2,003.0 294.0 2,297.0 2,115.0 92.1

Dee 1,438.0 m.o 2,228.0 2,116.0 95.0
lotol 45,365.0 6,801.0 52.166.0 24,711.0 47.4
.- -- -- -- -- -- -- -- .. .. .. ... .... .- -- -- -- -- -- --

Jon 1.052.0 \ ;419.0 2,471.0 2,091.0 64.6
Feb 892.0 1.294.0 2,186.0 1,959.0 89.6
Hiir,h 1.152.0 1,306.0 2,458.0 2,036.0 82.8
April 1,558.0 1,793.0 3,351.0 1,943.0 58.0
Hay 5,183.0 762.0 5,945.0 1,9\3.0 32.2
June 3,824.0 61¡¡.0 4.438.0 1,895.0 42.7

1982 july 5,914.0 924.0 6.838.0 2,112.0 30.9

ATJ9 6,352.0 no.o 7,122.0 2,235.0 31.4
Sept 4,108.0 152.0 4,260.0 2.292.0 53.8
Oct 2,662.0 151.0 2.813.0 2,25~.O BO. ,

Nov 1,523.0 715.0 2,238.0 2,108.0 94.2
Dec 1,557.0 8Z9.0 2,386.0 2,197.0 92.1

Total 35,m.O 10.m.O 46,506.0 25,035.0 53.8
.. -- .. - _.. -- ... .. p -. p" .... ~- _.. ..- -- -- .... .. ...

JÐn 1,668.0 645.0 2.513.0 2,150.0 85.6
feb 1,436.0 783.0 2,219.0 2,036.0 91.8
Harch 1,506.0 986.0 2,492.0 2,293.0 92..0

April 2,118.0 604.0 2,nZ.O 2,171.0 79.8
MilY 3,682.0 1,397.0 5,079.0 2,OOS.0 39.5

Juno 5,049.0 1.220.0 6.269.0 2,347.0 37.4
1983 July 6,394.0 1,676.0 8,070.0 2,178.0 27.0

AU9 5,624.0 951.0 6,575.0 2,378.0 36.2
Sept 5,236.0 486.0 5,722.0 2,248.0 39.3
Oct 3,115.0 519.0 3,634.0 2,247.0 61.3
Nov l,86ll.0 671.0 2,539.0 Z,29B.O 90.5
Dec 1,981.0 348.0 2.329.0 2,327.0 99.9
Toto\ 39,677.0 10.486.0 SO,163.0 26,681.0 53.2

V\.I)N fLo!'v.s -1 ftl;.



- -- _.. -- -- -- -- -.. -- .. .. -- .- .. -- .. -- -- -- .~ .. .. ..

Jon 2,064.0 255.0 2,319.0 2,288.0 98.7
Feb 1,779.0 598,0 2,317,0 2,099.0 as,3
Horeli 1,793.0 1.271.0 3,064.0 2.286.0 74.6
April 3,658.0 1,000.0 4,658.0 2,16li.0 .46.5
Hay 5,377.0 1,259.0 6,636.0 2,293.0 34.6
June 6.116.0 893.0 7,009.0 2,299.0 ~~.8

1984 JUlY 7,100.0 1,366.0 8,4156.0 2.192.0 25.9
Aug 6,876.0 1.177.0 8,053.0 2,293.0 28.5

Sept 5,336.0 1,340.0 6,678.0 2,~7.0 33.5
oct 3,545.0 580.0 4,1Z5.0 2,245.0 54.4
Niw 2,296.0 364,0 2,660.0 2:,191.0 82.4
Dec 2.246.0 548.0 2,794.0 2.131.0 76.3
lotol 48,188.0 1G,651.0 58,839.0 26.718.0. 45.4

- -- -- _. .. -- -- -- -- _.. -- _. -------- _. .- ..- -- -- -- -- -- --
Jsri 2,853.0 399.0 3,252.0 2, i1S.0 68.1

Feb 2,716.0 595.0 3,313.0 1,968.0 59.4
Harth 2,890.0 814.0 3,704.0 2.138.0 57.7
April 4,128.0 ',~2.0 5, '70.0 2,130.0 41.2
Hay 6,647.0 620.0 7.2fJ7.0 2.234.0 30.7
JLJnc 6,994.0 1.494.0 8,~.0 2,277.0 26.8

1965 July 7.627.0 l,etil.O 9.428.0 2.433.0 25.8
Aug 7.470.0 1,633.0 9,103.0 2.459.0 27.0
sr:pt 5,038.0 717.0 5.755.0 2,34Z.0 40.7
Oi:t 4,344.0 271.0 4.615.0 2.352.0 51.0
NClV 3,607.0 531.0 4,138.0 2,266.0 54.8
Dec .:!,3'o9.t1 662,0 3,011.0 2,351).0 78.0
Totol 56,665.0 10,579.0 67.244.0 27,164.0 (,0.4

.. . - -- ... -- .. ..- ... .. .. .. _.. .. ... ..._..... .- -- .. ... .. .. -- .- --
Jon 1,498.0 1,130.0 Z,628.0 2,351.D
Feb 944.0 ',4~1.0 2.395.0 2,518.0 ~Horcn '.529.0 1,629.D i,158.0 c!.506,O 7 .
April 3.536.0 361.0 3.897.0 2,366.0 60.7
!IPy 5,402.0 l,170.D 6,572.0 2,478.0 37.7
June 6,993.0 1,291.0 8,284.0 2,429.0 29.3

1986 July 7,318.0 1,668.0 8.986.0 2,SBi.O 28.7 .

Aug 7,355.0 i,102.0 9,457.0 2,613.0 27.6
sept 5,603.0 763.0 6.386.0 2,11...0.0 38.2
OCt 3,661.0 Sl.i0.0 4,501.0 2,506.0 55.7
1I0Y 2.n9.0 279.0 3,OD8.D 2,384.0 79.3
Oec: 2,099.0 400.0 2,499.0 2,446.0 97.9
Totel 48,667.0 13.104.0 61, n1.0 29.619.0 . 47.9

-- -- ..~ .. .. .. .- -- -- .- -- ....

..len , ,463.0 1,191.0 2,654.0 2,41;0.0 91.9
feb 1,956.0 469.0 2,425.0 Z.140.0 88.2
Harch 2,384.0 465.0 2,849.0 2,341.0 82.2
April 5,421.0 758.0 6,179.0 Z,ZS7.0 37.0
Hay 6,263.0 607.G 6,870.0 2,435.0 35.4
June 7.594.0 844.0 8,438.0 2,429.0 28.8

1987 July 8,526.0 1.510.0 10.036.0 2,642.0 26.3
AUg 8,797.0 1.624.0 10,42\.0 2,622.0 25.2
Sept 7,569.0 729.0. 8,2.98.0 2,570.0 31.0
Oct 6.01'.0 237.0 6,248.0 2,569.0 41.1
Hov 4.5D7.0 26.0 4,5:53.0 2,474.0 54.6
Dec 2.893.0 646.0 3.539.0 2,458.0 69.5
Total 63,~.0 9,106.0 72,490.0 29,407.0 40.6

.. -- .- .. -- _......._~...... .. .. -- -- --

Jori 1,926.0 805.0 2,731.0 2.475.0 %.6
feb 1,M9.0 846.0 2,535.0 2,250.0 88.8
l1iircl1 2,64-4.0 1.385.0 4,029.0 2.384.0 59.2
Apr it 5,660.0 745.0 6,405.0 2.360.0 36.8
Hoy 6,511.0 381.0 6,892.0 2,434.0 35.3



Jiine 6,687.0 913.0 7,600.0 2,423.0 31.9
1988 JUlY 7,655.0 1,304.0 8,959.0 2,524.0 28.2

Aug 6,731.0 683.0 7,4'4.0 2.499.0 33.7
sept 6,273.0 1.20~.0 7,476.0 2,315.0 31.8

Oçt 4,199.0 1.650.0 5,849.0 2,401.0 -41.0

)lev 3,492.0 5150.0 4,052.0 2,354.0 58.1

Deç \ ,92.7.0 1,430.0 3,357.0 2,365.0 70.4

'IatsL 55,394.0 11,905.0 67,299.0 28,lli\4.0 ';2.9
-::::i:o:::cr=-_--=::!i:r:e:ii~~~~_~=~!!I~~iii:r:::a=====_"""'===~t:======__::==
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R~P RETURK flOWS AVERAGED OVER 198()-19a8

JAlI fEB HARCII APRIL HAY JUlIE JULY i\UGUSl SEPT OCT IlOV DEC

1980 94.8 80.7 76.3 51.1 40.B 30.4 26.9 29.3 'ST.:' 50.4 69.7 76.6

1981 78.9 74.1 75.2 52.3 44.1 31.9 26.6 27.8 36.4 66.4 92.1 95.0

1982 84.6 89.6 82.6 58.0 32.2 42.7 30.9 31.4 53.8 BO.1 94.2 92.1

1923 85.6 91.8 92.0 79.8 39.5 :J7.4 27.0 36.2 39.3 61.8 90.5 99.9

1984 98.7 88.3 74.6 46.5 34.6 32.8 25.9 28.5 33.5 54.4 82,(. 76.3

1985 68.1 59.4 57.7 41.2 30.7 26.8 25.8 27.0 40.7 51.0 54.8 78.0

1986 89.5 105.1 79.1' 60.7 37.7 29.3 28.7 27.6 ;ì8.2 55.7 79.3 97.9

1987 91.9 ea.¡i ai.2 37.0 35.4' 28.8 26.3 25.2 31.0 41.1 54.6 69.5

1988 90.6 88.8 59.2 36.8 35.3 31.9 28.2 33.7 3\.8 41.0 58.1 70.4

AVERAci: 87.0 85.1 75.5 ~1 .5 36.7 32.4 27.4 29.6 38.0 55.8 75.1 B4.0


