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1.0 SUMMARY AND CONCLUSIONS

A 239 feet deep Geothermal Observation Well was drilled
and tested at the Elko Junior High School, Elko, Nevada.

Drill cuttings and an electric log of the 350 feet deep
borehole indicated that the portion of the borehole below
a depth of approximately 230 feet was not sufficiently
permeable to Jjustify completion below this depth. This

portion of the borehole was backfilled with drill cuttings
and abandoned.

Pumping and injection test results indicate that the ob-
servation well is capable of accepting between 58 and 64
gallons per minute if it were to be utilized as an injec-
tion well. This quantity is roughly equivalent to the
off-season and base flow for the district heating system.

Test data indicate that the observation well is not fully
developed. Additional development procedures are recom-
mended +to improve the injectivity of the well. Conversion
to and use as an injection well is contingent upon approv-
al by the appropriate regulatory agencies.

Injection at an average of approximately 86,400 gallons
per day (constant rate of 60 gpm) of thermal effluent at
this site will result in minimal impact on the chemical
guality of ground water discharged from nearby city wells.
Total dissolved solids is expected to increase from aprox-

imately 489 to 494 mg/l and iron may increase from 0.0l to
@.16 mg/l.

1 e:.

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



2.9 INTRODUCTION

A Geothermal Observation Well (GOW-=1l) was drilled at the Elko
Junior High School in the NE 1/4 NW 1/4 of Section 11, Township
34 N., Range 55 E. within the storm-water detention impoundment
northwest of the school building.. Permission to drill the obser-
vation well was granted under State of Nevada Department of
Minerals Permit No. 83.

The purpose of the observation well was to provide data neces-
sary to assist in a rational evaluation of the feasibility and
potential impacts of injecting thermal effluent into the alluvi-
al agquifer beneath the school. The chemical quality of this
effluent is good. It meets state and federal drinking water
standards with the exception of elevated iron and the presence
of detectable concentrations of hydrogen sulfide gas.

The alluvial aquifer in the vicinity of Elko is exploited by the
City of Elko as its sole source of water supply. The observa-
tion well was conceived to alleviate deficiencies in the avail-
able data regarding the nature of the aguifer in this area. The
site was selected principally on the driller's description of
the formation materials penetrated by the Elko Junior High
School production geothermal well drilled at this site. The
driller indicated a significant thickness of potentially perme-
able geologic materials at this site.

The 240 feet deep observation well was drilled by R.D. Reynolds
Drilling in the month of July, 1986. It was constructed so as
to comply with State of Nevada regulations governing injection
wells in the event it was found to be technically feasible to
dispose of the thermal effluent in this manner and the disposal
alternative was approved by the governing state agencies.

The observation well was subjected to a series of pumping and
injection tests which were orchestrated by WILLIAM E. NORK, INC.

The results of this investigative effort is summarized in this
technical report.

2 .
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¢} ELKO

Figure 1. Project Location Referen_ce_ Map
Elko Junior High School
Eiko County, Nevada
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3.0 WELL CONSTRUCTION SUMMARY

A nominal 12-inch diameter borehole was drilled to the target
depth of 358 feet between July 15 and 21, 1986. The borehole
penetrated alluvial deposits comprising poorly sorted sand,
gravel, silt and clay with a few thin sand and gravel beds (Ap-
pendix A). On the basis of the lithologic log, it was apparent
that the well could not accommodate an average injection rate of
150 gpm necessary to be considered a complete success as a pos-—

sible injection well. To substantiate this field interpreta-
tion, an electric borehole geophysical log was run on July 22
(Appendix B). The log corroborated the preliminary evaluation.

As a consequence, the original well design was modified to take
advantage of every potentially permeable bed encountered in the
well no matter how thin and eliminated geologic materials below
a depth of 230¢ feet which were evaluated as unproductive.

Drilling deeper than the 359 feet target depth was ruled out on
the basis of a comparison between the observaton well E-log with
the E-log of the test hole drilled nearby by Reynolds. To do so
would have likely encountered progressively lower permeability
deposits as evidenced by the test hole log.

Final well design is illustrated in Figure 2.

Following installation of the well casing, an artificial gravel
envelope was emplaced 1in the annular space between the perfb;—
ated casing and the formation walls. The well was then devel=-
oped by jetting and surging with high pressure air. Jetting was
followed by swabbing the well with a surge block wutilizing a
cable~tool rig in an attempt to maximize the hydraulic efficien-
cy of the well. This additional stage of development was added
when it became apparent that jetting was insufficiently violent
to remove the fines from +the formation and that additional
development utilizing the relatively small test pump dictated by
the probable yield of the well could not adequately surge the
well. Development procedures were completed July 3@, 1986.

Installation of the cement sanitary seal was delayed until after
the completion of the aguifer stress tests. The purpose of this
delay was to enable pulling the well casing prior to abandonment
of +the observation well should it be considered unsuccessful.
Testing results (Section 4.0) indicated that the observation
well was partially successful. As a result, the seal was em-
placed August 12, 1986 by pumping a cement slurry from the top
of the gravel pack to land surface (Appendix C), completing all
construction activities.

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



A ¢ Ground level

Cement seal

8 5/8-inch 0.D., 0.250~inch wall thickness

/,’1 bilank stee! casing
RAIHR R 205 Centralizers
ol NN §o 7
°[l||lll!|||° _ :
oa , 8 5/8~inch 0.D., 0.250-inch wall thickness
00'“ o i “"""390 double perforated factory milt-slot casing
SITTRTE
oqllINIH o)
100 jo, 0,
‘:0 I | l : Gravel envelope
b o
11 e,
of I | l&ge 8 5/8-inch 0.D., 0.250~inch wall thickness
ol | | Po single perforated factory mill-slot casing
] s
ol
ss0 il 1| o
0 I ,
o I -oo
o I l I 0
o
ol | 11
00
ol 11
2l o
:OFI | | 24
t- | | 1~
200 (027 | 0
pott 11 b}
RIS
220 ) 0 %
%y o
iae ei’;ﬁ” 8 5/8~inch C.D., 0.2580~inch wall thickness
LIy : E’\PO
in g to oﬂ blank steel casing
s PO—p" -

Figure 2. Elko Junior High School Geoihermal! Observation Well
Construction Diagram.

5

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



4.0 AQUIFER STRESS TESTS

Immediately upon completion of well development, a five horse-
power submersible test pump was installed in the well. The
testing sequence comprised a l2-hour step-drawdown test, 24-hour
constant—-discharge test and a 24-hour injection test, separated
by suitable recovery periods. . Testing results are summarized
below. Field data sheets are provided in Appendix D.

4.1 STEP-DRAWDOWN TESTING

A 12-hour duration step-drawdown pumping test comprising three-
four-hour steps was conducted July 30-31, 1986.

Discharge Duration Drawdown Specific Capacity

Step Q t s C
(gpm) (minutes) (feet) (gpm?ft)
I 15 240 6.51 2.3
II . 349 249 11.34 2.6
5 5 60 240G 27«52 2ui2

Test data are plotted in Figure 3. From the drawdown and spe-
cific capacity data (Figure 4) it is apparent that the well was
not fully developed by the end of the step-drawdown test. It is
recommended that additional development be performed to increase
the injectivity of the well, should it be approved as an injec-
tion well. iz

4.2 CONSTANT-DISCHARGE TESTING

Following a recovery period of 12 hours, a 24-~hour duration
constant-~discharge pumping test was initiated. Results are
summarized below.

Static water level prior to testing was 94.70 feet
below the measuring point (M.P. = top of stilling
well). Testing commenced 1800 hrs 7/31/86. Pumping
rate was held constant at 50 gpm. Pumping was ter-
minated at 18¢% hours 8/1/86. Pumping water level at
the conclusiion of the test was 109.6 feet below
M.P., a drawdown of 14.93 feet. Recovery of water
levels in the well were monitored for a period of 12
hours, at which time water levels had recovered 95
percent.

Drawdown and residual drawdown (a.k.a. recovery) data are plot-
ted in Figures 5 and 6. The transmissivity of the agquifer was
calculated utilizing the Cooper-Jacob approximation of the Theis

equation.
6 .
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Data Transmissivity

(GpD/ft)
Drawdown 5,084
Residual-drawdown 5,980

This value is consistent with the value of approximately 17,000
GPD/ft for the transmissivity of the alluvial aquifer, a value
advanced from available data, when the lesser thickness of the
aquifer penetrated by the observation well 1is taken in account.
A value for the coefficient of storage could not be calculated
due to the absence of a suitable observation well. It is likely

that it is approximately #.001, a value typical of semi-confined
aquifers.

i

4.3 INJECTION TEST

Following completion of the recovery portion of the constant-
discharge test, a 24-hour duration injection test was conducted.
The injection rate varied between 37.2 and 114.1 gpm, averaging
6.5 gpm for the entire test. At the conclusion of the test, the
water level within the well had risen to within approximately

7.2 feet below land surface. Test data are summarized in Figure
7‘

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



- (SHLINING ¢ UdLEVLS ONIdRND JUNIY 3L

__00t

w0

o
(=]

5 .
I~

o..
@

(L334) TIAIT HALYM

o
»

e

i ey e

Ly » WER NI I3YW  GD HISSI ¥ 1FS4NAN
0109 97 7T SNOISIAIG L X S319AD F OINHLIMYOOT WIS P



5.8 WATER CHEMISTRY

A water sample for chemical analysis was collected at the con-
clusion of the constant-discharge pumping test. Results of the
analysis are listed below and compared with water chemistry data
for City Well No. 12 and the Elko Junior High School Geothermal
Well. '

Table 1. Water chemistry data.

Sample EJHS City Well Geothermal Drinking
source Geothermal No. 12 Observation Water

Well . Well Standard
TDS 645 481 481 1369
pH 6.45 7.74 7.8
Ca 68.9 70 3A3 Wie 69
Mg 12.5 11 o, 129 10 159
Na 189 50 247 34 50
K 36.5 18 gAds0 b 17

F0 50
HCO3 50@.2 210 zwn g3y 194
CO3 <@3.01 a , 8
80, 71 78 45+ 1P2 57 500
Cl 18 56 1530 24y 75 504
NO3 ?.03 13.6 _ 13.7 45
F 1.86 @.25 ' gd.2 -8 2.6
Lyt

As @.003 5] @.2065 .95
Ba g.25 * . <@.4 1.9
B Q.986 * @.2
cd <@.061 * <@.21 @.01
5 o <@.081 * <@.02 .95
Cu <@.01 w <F.92 1.0
Pb <0.901 * - <@.95 d.05
e 1.8 g.01 9 .d8 18
Mn 3.93 4] @.29 g.1
Hg <0.00095 * - <@, 00085 7.002
Se <@.001 * <@.005 @.01
Ag <@.081 * .81 @.05
Zn q.069 %* #.56 5.9
Si@2 77.8 * 75
st 2.6

The gross similarity of the water from the various sources is
graphically depicted in Figure 8.

l 3 .'.
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6.9 IMPACT ON NEARBY WELLS

The City of Elko derives its water supply from numerous wells
completed in the alluvial deposits. In the vicinity of the
Junior liigh School they are approximately 400 to 550 feet deap.
A total of four wells, numbers 1@A, 12, 13 & 1l4 are located
within one-half mile down gradient of the Junior High School
site (refer to Figure 9).

Considering the number of wells that have been drilled by the
City, there is little readily available data. However, some
information regarding the hydrogeologic regime of the alluvial
aquifer can be gleaned from the city records. Pumping test data
from Well No. 14 suggest an aquifer transmissivity of approx-
imately 17,000 GPD/ft. Specific capacity data from other wells
yield similar values and suggests that the agquifer is somewhat
uniform in overall character in the vicinity of the Junior High
School. The value of transmissivity from the geothermal ob-
servation wéll is reasonably consistent with this value consid-
ering the fact that it penetrates less of the aguifer and al-
lowing for some heterogeneity of the alluvial deposits.

Water level information suggest a southerly to southeasterly
direction of ground water £flow immediately beneath the site
(Figure 9). These data indicate a well defined trough of de-
pression beneath Elko caused by the withdrawals by the city
wells. Moreover, they suggest a hydraulic connection with the
Humboldt River. That is, unless there is a source of recharge
to the aquifer such as the river, drawdowns experienced by city
wells should be much greater than that allowed by the available
data.

To test these hypotheses, drawdowns in the aquifer were simu-
lated wutilizing average monthly discharges from the city wells
(for 1985), the transmissivity from the Well No. 14 test (17,009
GPD/ft), and a recharge boundary coincidental with the Humboldt
River 1in the analytical model VARFLOW (IDO, 1984). Input for
the model are listed in Appendix E. The general shape of draw-
down contours (Figure 18) agreed with those drawn from the
available information and appears to support the model of the
aguifer suggested by the available data.

It follows then, that any thermal effluent injected into the
alluvial aquifer tapped by the city wells will ultimately flow
toward these nearby wells. To examine the impact on the chemi-
cal guality of the ground water discharged by the city wells,
consider the following:

1. Wells No. 12 and 14 discharged an average of 1,066,406

N o
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gallons per day {(GPD) in 1985,

2w The injectivity of the . Geothermal Observation Well is
86,400 GPD.

3. The concentration of iron in the discharge of Wells No. 12
and 14 is 0.0l mg/l.

4, The concentration of iron in the thermal effluent is 1.8
mg/1l.

Assuming that no dispersion or mixing takes place in the aqui=~

fer, the concentration of iron in the discharge of Wells No. 12
and 14 may approach

@]
Il

(86,400 GPD x 1.8 mg/l) + (980,000 x 9.01 mg/l1l)
1,066,406 GPD

= @.16 mg/1

which is well below the drinking water standard.

The Total Dissolved Solids can likewise be evaluated, assuming
1. TDS of city water is approximately 480 mg/l.

2. TDS of effluent is 650 mg/l.

Substituting this value into the mixing equation yields a con-
centration,

(@}
I

(86,408 GPD x 650 mc/l) + (980,000 GPD x 480 mg/l)
1,066,406 GPD

= 494 mg/1

which is a very insignificant increase. Since the chemical na-
ture of the alluvial and thermal waters is similiar, no notice-—

able change in the character of the drinking water will

occur
(WEN, INC., 1985).

Because the thermal effluent will disperse and the plume will be
spread out further Dby other city wells, any increase in TDS and
iron will be less than thalt predicted above.

: "II'
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The need for a more rigorous analysis such as two— or three-di-
mensional numerical computer modelling is not warranted due to

the small potential impact suggested by the worst—case discussed
above.

19
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® QMP INGJOBSERVATION WELL

OTHER OBSERVATION WELL(S)

DATE_7-3¢ TINE /800

DISTANCE FROM PUMPING WELL PUMP ON:
LOCATION £2K0 Tuwmisca MNiGN __Scryor PUMP OFF: DATE 7-3/ TIME 0690
crocdpavsm e | WATER TEVEL g
riMp | (Minutes) t/t (Fect) (gpm) REMARKS
t t! 72,65 |s.or s' Q
2201|551 | | |/0300 |/0.35 | 305 —
3
2203 | _Gus| /02,45 | 9.0 | "
re
220¢ | us] (/o242 | 977 | " | lcliaa
7
22071547 10243 | 7.7% | "
q i _ ‘ i A A g
2209 | 7249 | J fozf’_é _9 9/
2 ; n
2212 |, 252 | | /o265 | Jo,00 ’
15~ o R T
2215 mzfs’ B ;oz_a,é. /0‘_0'( ! : C/_iﬂ_ﬂ- _
2218 |, 55 02.75 | Jo.10 |
! .n _ S
2221 | 2¢i /02.93 | Jo.)8
_,25—-' 3 -H_ T
2225 . 265 | ) /02.93| 10.28 7= 62° F _E.LC.2500p0m
2230\ 470 ] 102,98 | /0.33 !
V o . - X - = N
2235 49s| /03.07 | /0.4
; — R,
2240 % /03.08 | /0.43 | " clene
5-0 he e e ———— e
L1$0| 590 sz | sy | W
% N e T S ST v
2300 300 | /03,27 10,62
2 B s e e P e
2315\ G5 /03.39 | 10.74
= e ! B ; .
2330|334 103,51 /0;5’4 c/e:n.a,
= R X - ) . G
239(% |/93.56 | /0.9 "
s et
2400 | Sdo| | |(03.68 | /o3 | TZ62°F £.C.= 600 ppm
- s O A
W/f% 103,63 | 10.99 " ) (.'./irr&
].5-0 /] - ) T
0030 |_~390 j03.83| /.78 |
180 WPYRtSan| auwn - .
Oloo Y420 "‘93 99 J:2.3 :
- i Bescaiisat; Miime AN T e kY o AL
0130 103,99 | 1134 | " T2 62°F Ec.=000 ppm
450 METALS SAMPLE TRkt

WILLIAM E. NORK. INC.



Projec

t No.

)

PUMPING TEST DATA

TYPE OF PUMPING TEST .S7:P- DRawdow+)
PUMP ING ARECOVERY DATA
M.P. FOR WATER LEVELS 70P 6F S7TictindG wiLe
DISTANCE FROM PUMPING WELL

Page 3 of 4

WELL NO. £4KO TINS G.O0.w.

# 3

UMPINGYOBSERVATION WELL
OTHER OBSERVATION WELL (S)

PUMP ON: DATE 7-3¢ TIME /g@oo

LOCATION KLKC THS PUMP QOFF: DATE 7-3¢ TIME déoo
‘ELAPSED TIME WATER: LEVEL PUMPING RATE
CLOCK , :
PIME (minutes) t/t MEZ??EE?;&ENT (gpm) REMARKS
t £ 92.65 |s.or.s" Q
0200 2, |vesad\ 3 | | leleam
2200 | 1| 0900 ) 7ds | TR | A PR TR Uil g
G203 % __________ | /3.83] /18| ¢0 | muriky waTie.
0205 | Aqg¢ e l15s 20 | 22.85
0207| 4 /5872376 | 6o | |
| - SN ST
0zo9 | 499 | /lé.28 | 23.43 | . S
1Z
O21Z | A4qz| /16.L8| 2493 | chody warce
It
9216 | Aaan| | | 1700 | 24| 6o | — n e ¥ ——
20 -
0220|500 117.92|24.71 |shi5htly clovded
< X S
0225 | Fos /17.72| 25 07 lelsaz .
20
9230\ ~579 | /18.30 | 25,65 o I
] ,9{0 ™
0290 | 520 11258 | Z5. 6% Cz_’f_z_wa )
$0 -
02570 /530 o /19.8¢ 2('2-3 1 B R . T
b0
10300 | Gyo /9. 11 | 2644 _ |T=éi1°F EFc.=500ppm
3 75"
0315 | /555| //9.23 | 2¢.58 ¢lsne L
90
0330\ 570 | 11949 | 26,79 —— T
05~
0345 | /595 |76z | 2697 N
120 '
0400 | 400 ) 11137269 | i =
= ;3"’ -
O\ fus| 119.82| 9772 | | |6lF, £.0.2 5D pp,.,
_ . M) Rl R
0130|100 //9.43 | 26.98 | o
¢
0500 (27, J20.01 | A7.34 clinn
0530 |20 70| | /2025 | 22.52 | | | o )
0600 >0 420,17 | 27 52 Pomo OFF |

WILLIAM E. NORK. INC.




392

Project No.

PUMPING TEST DATA

TYPE OF PUMPING TEST S7f/- Dﬂw\bama)

PUMPING /RECOVERY JDATA

M.P. FOR WATER LEVELS 722 0F Sticeing well

DISTANCE FROM PUMPING WELL

LOCATION AAKO Tuniow faéi Sefool.

of

i

WELL NO. ELkO THS

Page 4/

G, I. W

i

PUMPING/OBSERVATION WELL

OTHER OBSERVATION WELL (S)

PUMP ON: DATE 7-3/ TIMEJG 00
PUMP OFF: DATE 7-5/ TIME ~

CLOCK’ELAPSED TIME] EJI;QSER;?{;E? PUMPING RATE
rvg | (Minutes) i 7o (gpm) REMARKS
£ vy 8.0 8° Q
5
Gbos | 25| S | | s0095| | | 666 Y Rrecoverey
|0 2
0610 |_~730 | /v0.92 | 700 % i s
5
065 | 341 - wos7 | l#yye
20
0620 | 240 79. 65~ 74.6 %
' P! Wik ) L Ire s
0630 750| 74.87. - 77. 4,
e O WA 4w L S
0645 | e 78.13 SO0
bO i i } [
0700 | 770 97.é¢ | 820/
el B Sl 29 T
07230l %0 | 9sm | | 9. 1%
(2@ i : c/
0800 | 740 G970 o 2.5 Ricove Re
/400 74.70 72.5Y, Recovened.

WILLIAM E. NORK. INC.



Projec

TYPE OF PUMPING TEST (OnsranmT

t No.

39z

PUMPING TEST DATA

RUMPINGYRECOVERY DATA
M.P. FOR WATER LEVELS T2P of sTiLLing well
DISTANCE FROM PUMPING WELL N
LOCATION EFErkeo JTunNion HIAN S¢rewe.

\SCHARGSE

GH.SG’)

Page / of 3

WELL NO. Erko THs. G.ow®I

(PUMPINGYOBSERVATION WELL

OTHER OBSERVATION WELL(S)

PUMP ON: DATE 7-3/ TIME /$oo
PUMP OFF: DATE -/ TIME /00

CLOCKELA?SED TIME ' Eigﬁéﬁgﬁ; PUMPING RATE
rvp | (Minutes) L/t (Feet) (gpm) REMARKS
t 94,40 [®o0xr s'| 50 Q
| /800 | ! /08 00) /0.3 | bo 60 gpm- ADIUST Frow B
./303 g [og .08 | /3.38 éa______  ADIusT F a—:.ow {DECQ:AS‘{)
/g05] 5 jor.32 | Mtr| 6o | |ttt
/1807| 7 /09.91 | 1$.21 | o o .
03| 9 | | |/ores| sa|so | | Fewclee
1812 | % /0642 | .72 | _— R
{16161 /¢ | /.32 Mez|bo | | ChEME o
1820| 20 1/06.36( /.6 | S S M
19257 25 106.41 | /91 | 50 Tze2” F F.C.= 75 mibos
830 30 | J0s.78 | 12.0% ) o
1835 35 | (10708 | /2.38 i .
848 Yo | | |/°7:97 | 12.39 CLea r S
_/Qs?)_lé?ﬁ 10741 | 12,7 -
[To0 | 6o 107.57| /2.87 | -
1920 | 5o 107.9/1 | 13.21 SSSUR.
1940 | /00 log. 19| 349 -
2000|720 | | |108.24| 1359 |6V TR fe = 7S0mmes
2030 /50 /0%8.30| /3,60 P SR
2100 | /80
2147|227 osse| ttee| | Nekse
2200| 240
230 | 270 |so9.08 | 1435 726/% , Fc.=go0 mhos
A300 | 300 109.3% | /9.¢%
2400 | 360 )09.6/ | 14.91 | 50 TZ63°, £.¢,= 800 ymoks, phi= 7,29

WILLIAM E. NORK, INC.



Project No.

912

PUMPING TEST DATA

TYPE OF PUMPING TEST (OnsTanT iscuanct
(PUMPINGYRECOVERY DATA
M.P. FOR WATER LEVELS TaP of Svieind wiLl
DISTANCE FROM PUMPING WELL

LOCATION

EFLICO THs.

Page 2 of 3

WELL NO. Eto THS G ¢.w. ® !

PUMPING/OBSERVATION WELL
OTHER OBSERVATION WELL (S)

PUMP ON: DATE 7-3 | TIME /§00
PUMP OFF: DATE ¥ -/ TIME /g0@Q

£ WATER LEVEL
CLOCKELAE:’SEIE TIME B MEASUREMENT PUMPING RATE:
TIME (minutes) (feet) (gpm) REMARKS

t £ G4, 7 |s.or s'
0100) 420| | | l09373}/5:93 50 | |

T=63%F, FC =.800umshs

0200|430 o9. 90| 1520 | 1 Tpne e
0300 | 5490 109-95| /Sies” | " _ )
0490 | 600 g 11001} 15731 | " | |T= 63°F, FC = 750 smols
0s00| 460 | | | 7100911539 | " | T T
0coo| 720 | /0.26 | (5,50 | " T=¢2°F £c.z 750umohs
0790 | 790  \mo.33] /563 " | |clear
|6%20| Lo 1o.43| /5723 | SO | S -
11000\ 960 | | NMous | syt | 1| jeleaw
{1200 | 1080 110,38 | IS8 | " | | T=63°F, Ec=750umks
I400]/200 | | 109. 65| 149857 " e )
(b00| /320 [709.69 | 19,94 | " T=C4°F F.C.= 600 puoks
!
/200 | /440 o N ) /871' 63 f‘-/;‘}ﬁ_ 5_0 QUMW OF = 'Bg’g\,...\ Re‘cmT

WILLIAM E. NORK. INC.



Project No.

TYPE OF
PUMPING

fEcovERT

COVERY BATA

297

PUMPING TEST DATA

PUMPING TEST Cous-rﬂ,-ur }tscmm(‘e.

M.P. FOR WATER LEVELS —ap 0F STiwiN§ QIFLL
DISTANCE FROM PUMPING WELL
LOCATION ELpo Jumisa MNIGH SCHoOL

3 of 2

WELL NO. Flyo THS 6.0.wW. |

Page

PUMPING/OBSERVATION WELL
OTHER OBSERVATION WELL (S)

DATE §-/ TIME )foo

PUMP ON:
PUMP OFF: DATE §-2 TIME dgoo

WATER LEVEL

SO minutas) | t/e | MEASURmMmvE [P, S —
t g 94.7 |s.or s' Q

180/ | gimy| /) |/491 | Ti.g0| S0 | I
/&03 5/943 3 48/ /o029 759 | -
(gos | Zrvs| S | 287 | 10007 5397 o ]
1807 Sggr| 7 | @07 | 99.79| 509 | | . R
/109 P 7 | Vs | 9062|492 | ik
1912 %) 12 | J21 | 99.32 | 4o e |
A7 KARY Ml IR v d A N B 1.
/520?0_&@__0 20 | 731 90.77| 4,07 o I,
je25 i) 2| 57 | 95.37| 3.47 o
1830 7ar| 30 | 49 | 9337| 367 ]
le40 | igo) 40 | 37 | 9210 | 328 _ I
/6507090 S0 | 30 | 972.50| 30 R ) R
900\ o | Co | 25 | 9723| 259 I
196 D] 7 | 20 _ _
/930 ?0/534 Fo | 17 ) B B o o
/945" ""‘";—«; o5 | 14,7 i i m
2000 gy 120 | 3 | | _ T S
2030 %759 152 | /0.4 196,39 67 | = S "
2000 Fi0| 180 | T \9033| he3 | )
2130 s | 210 7220 N " |
2200 750 240 | 7| 96,07 | 137
23007500 30| S8 | 9smaq| v | T
2400 '%Dzs'a.-_) 360 5" 95 &3 | 143 n o e
0200 ‘ijf_z_, Ygv | “*. 9-52;4;7 ‘3’7 _ B -
Oé/!:’% 3| 30 |9 uy| 78

WILLIAM E. NORK, INC.




Project No.

31z

PUMPING TEST DATA

TYPE OF PUMPING TEST _IA.T2E7747
YRECOVERY DATA
M.P. FOR WATER LEVELS 7P of srucwy well

Page / of £

b
WELL NO. ELxo THS Gow |

_PUMPING /OBSERVATION WELL

OTHER OBSERVATION WELL(S)

DISTANCE FROM PUMPING WELL PUMP ON: DATQEZ&;&?TIME_QEE{L
LOCATION ELKO JTNS PUMP OFF: DATES&-3-76 TIME 08/S
oo AT T e | Menvm [P R —_—
t ¢! 95 00 |s.or s'| Lo Q

g5 | o | 75.00 | o0

0940 | &5 97,50 s
395 | 30 $2.39 | 7.66 " 372

0900 | 45 9083817 | |34/ |2 (ueriased Flov) T
oug| 6o | | | 7230| /57 5|
0130 | 75| | | 772701 /23|  |526| -
os™| 70 7690 | 18/ 5%.4

Jo00 | /05 Uy | 197/ | |§2.8| 28 Menensed Sr)
w120 | 1.9 |93,/ 14,09 2Q lecreceed How)

1030 | 135 26,35 | 68.¢ b5y ) N
/08~ | 150 | 257/ | 69.3 43,03 o .
/100 | 168 a3.58 | /.4 6230 )

/s | Igo 22,24 72.7 66,92

130 | 195 2/,09 | 73.7 ¢2.03

11457 ato 002 | 75 61.43

/200 235" | 19.2] | 75. 8 hilt)
1230 | 55 17.80 | 772 to. ¥ )
/300 | 265 16,44 | 783 §8.5

1330 | 3187) 1,87 | 79,1 60,4

[fos | 348 1535 1 9.4 | |59.9

1430 | 278 .82 | 80.2>| ol ‘o

500 | 405 | J4.20 | 80.% | 1603| - y
1S30| 4357| 1335 rANAY _ 60,7 -
lboo | 68| 7] | §a.q|  [6LS 1 ,
le3o| 4a57| 12,46 | 9.5 60.4 N s
Moo 52671 12.28" | 90,75 6l.0

1730 555 .99 1 93.0 61,0

WILLIAM E. NORK. INC.




Project No. 375

TYPE OF PUMPING TEST

INTscTionN

PUMPING/RECOVERY DATA
M.P. FOR WATER LEVELS ~7of of sSTiiti~q wdee

PUMPING TEST DATA

Page

2 of =2

-
WELL NO. Elxo THs Gow™ /

PUMPING/OBSERVATION WELL
OTHER OBSERVATION WELL(S)

DISTANCE FROM PUMPING WELL PUMP ON: DATE‘?H)'?@TIM#JZEéiz
LOCATION friko TH < - PUMP OFF: DATEZFJ-§4 TIME IJ5/5
WATER LEVEL
E?EEK ?ﬁiiﬁgegw t/t" “E?EEZ‘E';‘ENT PUME;;E% e REMARKS
t £ s.or s' Q
/g00 | 585 |47 1835 |  |6Lo - N
/830) 65| /S |84 | |27 ~
/900 | 645 (4 18376 | 6o/ B R
930 67571 /082 |8%20| 602 -
[ Lo00| 708" | /078" | 89.2 6oz I
2/00 | 765~ /0:06 | 949 |60y S
|2200| 8257| | 26g 555 | o2
A300 | 58| 28 | %58 6oz | R
ayoo| 45| 8.3/ |87 | Wrs| N
0109|1005 | | Firo | #.9 ez | ’ .
0200 /065 79 | 8%z 57,9 R
0330|1557 04 | 77956|  len7|
O4op (1185 | /0 | @772 6/, 3 o
%00 | 1300| 76l | 973 | bls™| I
om0 {1360 | 7.9¢ | 876 | |09 Y
w1120 | 7.02 | §8.0 | |60.5 R .
09 151 1435 704|879 | |40.5|Pome o= o

WILLIAM E. NORK, INC.



APPENDIX E

INPUT FOR VARFLOW MODEL

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



Number of discharging wells = 9

City of Elko : Coordinates
Well Number X b4
% g 200 5404@
20 1049 6799
13 3799 10549
12 4500 195069
10A 6129 8700
1.9 8300 7600
18 6100 4900
15 6400 1500
16 8200 25049

Transmissivity = 2,273 FTz/day
Coefficient of Storage = @.001
Recharge boundary located 12,200 feet from origin

Angle between X—-axis and normal to boundary = 40 degrees

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



1000

12000
10000
8000
=
w
w
!
8000 .
4000
2000
/4@ 40 i, o ] ]
° 0 :3300 4000 6000 8000 10000 12000
{FEET)
VARFLOW Mode! Layout
_i g
@& City Well used in simulation . %
2
WILLIAM E. NORK, Inc. :



Pumping Schedule

Time since _ Discharge rate
simulation (cubic feet/day)
started

(days)

City Well No. 1

g - 949 14/
o - 124 14,415
120 - 154 19,825
156 - 188 26,728
180 - 210 30,458
219 - 2449 33, 822
249 - 274 4,335
279 - 309 8,198
300 - 369 g

City Well No. 28

g - 69 a
6@ - 909 1,128
9@ - 120 32,618

120 - 159 50,578
159 - 180 111,992
189 - 218 88,516
219 - 2409 116,738
249 - 274 35,856
278 - 399 ’ 2,161
308 - 364 4]

City Well No. 13

2 - 150 o
156 - 189 94,779 *
180 - 218 91,933
210 - 248 9%, 956
240 - 278 31,186
278 - 368 o

City Well No. 12

g - 30 195, 808
3¢ - 60 95,439
60 - 99 91,655

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



9@ - 120 161,239

120 - 159 i@2, 296
1586 - 188 . 95, 861
18¢ - 218 97, 231
210 - 240 96,817
24 - 279 95,914
27¢ - 308 o LEl, 529
39 - 334 97,9278
339 -~ 364 181, 604

City Well No. 1A

g - 30 20,495
39 - 64 20,132
60 - 28 21,265
90 - 120 46, 375

120 - 154 55,755
150 - 184 53;379
18¢ - 214 38,789
218 - 249 34,599
249 - 279 48,523
279 -~ 308 41,837
309 - 330 36,183
330 - 360 22,323

City Well No. 19

g - 29 83,873
30 - 60 ; 82, 459
6% - 99 111,298
9¢ - 120 136,978

120 - 150 155,597
15¢ - 180 147,473
180 - 219 149,894
210 - 240 26,597
240 - 278 g
279 - 309 988
300 - 339 %)
339 - 360 g

City Well No. 18

g - 159 4]
150 - 189 38, 298
189 - 219 104, 608
218 - 240 9,886
249 - 360 , 4]

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



City Well No. 15

g -
34 -
68 -
°g -

120 -
1548 -
189 -
240 -
279 -
308 -
338 -

City Well No. 16

g -
150 -
180 -
210 -
249 -
279 -
398 -
339 -

349

6a

9g

120
159
189
210
279
30¢
339
360

159
180
219
24@
279
3049
330
360

54,401
72,281
52,528
78,428
83,343
83,611
61,856
69,476
38, 387
31,720
24,698

21,271
83, 099
8@, 388
83,261
83,924
81,681
84, 800

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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