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1.0 SUMMARY AND CONCLUSIONS 

A 239 feet deep Geothermal Observation Well was dr il led 
and tested at the Elko J-unior High School, Elko, Nevada. 

Drill cuttings and an electEic 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 justify completion below this dep-th. This 
portion of the borehole was backfilled with drill cuttings 
and abandoned. 

Pumping and injection test resul-ts indicate that the ob
s ervation well is capable of accepting between 50 and 60 
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 approx imately 86,400 gallons 
per day (constant rate of 60 gpm) o f thermal effluent at 
this site will result in minimal impact on the chemical 
qual ity of ground water discharged from nearby city wells. 
Total dissolved solids i s expected to increase from aprox
imately 480 to 494 mg/l and iron may increase from 0.01 to 
0.16 mg/l. 
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2. 0 I NTRODUCTION 

~ ' 

. :,. 

A Geothermal Observation Well (GOW-l) was drilled at the Elko 
Junior Hi gh School in the NE 1/4 NW 1/4 of Section II, Township 
34 N. , Range 55 E. within the storm-water detention impoundment 
northwest of the sch ool bu i lding . . Permission to drill the obser
vat ion well was granted under State o f Nevada Department of 
Minerals Permit No. 83. . 

The purpose of the observation well was to provide data neces
sary to assist in a rational eval uation of the feasibility and 
potential impac t s of injec·ting thermal effluent into the alluvi
al aquifer beneath -the school. The chemical quali -ty of this 
effluent i s 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 v ic i nity of Elko is exploited by the 
City of ElkQ as its sole source of water supply. The observa
tion well wa s conceived to alleviate deficiencies : in the avail
able data regardi ng the nature of the aquifer in -t his area. The 
site was selected p r inc ipally on the driller ' s description of 
-the formation ma t erials penetrated b y -the Elko Junior High 
School production geothermal well drilled at this site. The 
driller indic ated a significan-t thickness of po-tentially perme
able geologic materials at this site. 

The 240 feet deep obs ervation well was drilled by R.D. Reynolds 
Drilling in the mon-thof July, 1986. It was constructed so as 
to comply with State of Nevada regulations governing injection 
wells in the event i -t was found to be technically feasib le to 
dispose of t h e -thermal effluent in this manner and the disposal 
alternative was ' approved by -the governing s ·tate agencies . 

The observation well was subjected to a series of pumping and 
injection -tests which were orchestrated b y VJlLLIAM E. NORK, INC. 
The results of this investiga-t i ve effor t i s summa rized in this 
t echnical r~port . 
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Eftko Junior High School 

E!ko County, Nevada 
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3.0 WELL CONSTRUCTION SUM~1ARY 

A nominal 12-inch diameter borehole was drilled to the target 
dep-th of 3 50 feet bet.ween July 15 and 21, 1986. rEhe borehole 
penetrated alluvial deposits comprising poorly sorted sand, 
gravel, silt and c l ay 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 acco~nodate an average injection rate of 
150 gpm necessary to be considered a complete success as a pos
sible injection we ll. To sUbstantiate this field interpreta
tion, an electric borehol e geophysical log was run on July 22 
(Appendi x B). The log corroborated t he preliminary evaluat i on. 
As a consequence, the original well design was modified to take 
advantage of every potentially perme able bed encountered in the 
well no matter how thin and eliminated geologic materials below 
a depth of 23 0 feet which were evaluated as unproductive. 

Drilling deeper than the 35 0 f eet target depth was ruled out on 
the basis o f 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 lowe r permeability 
deposits as evidenced by the test hole log. 

Final well design is illustrated in Figure 2. 

Fol lowing installation of the well casing, an artificial gravel 
envelop e was emplaced in the annular space between the perfor
ated casing and the formation walls. The well was then de~~l
oped by jetting and surging with high pressure air. Jetting was 
followed by swabbing the well with a s urge block utilizing a 
cabl e-tool rig in an attempt to maximize the hydraulic efficien
cy of the well. Th is addit i onal 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 rela tively small test pump dictated by 
the probable yield of the well could no t adequately surge the 
well. Development procedures were completed July 30, 1986. 

Installation o f the cement sanitary seal was delayed until after 
the comple-tion of the aquifer stress tests. The purpose of thi s 
delay \'l/a s to enable pulling -the well casing p r ior -t o abandonme nt 
of the observa-tion well sh ould it be considered unsuccess ful . 
Tes -ting r esults (Section 4.0 ) indicated t ha-t the observation 
well was partially s uccessful. As a resul -t, the seal was :~j.n
placed August 1 2; 1986 by pumping a cement slurry from -the top 
of the gra vel pack to land surface (Appendix C), completing all 
construct i on activit i es. 
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4.0 AQUIFER STRESS TESTS 

Inunediately upon completion of well development, a five horse
power submersible test pump was installed in the well. The 
testing sequence comprised a 12-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 Capaci,ty 
Step Q t s C 

(gpm) (minutes) ( feet) (gpm7 ft) 

I 15 240 6.51 2.3 
II 30 240 11.34 2.6 

III 60 240 27.52 2.2 

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 developme nt be performed to increase 
the injectivity of the well, should it be:', approved as an injec
tion well. ,,:';' ' 

4.2 CONSTANT-DISCHARGE TESTING 

Following a recovery period of 12 hours, a 24-hour duration 
constant-d ischarge pumping test was initiate d. 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 1800 hours 8/1/86. Pumping water level at 
the conclusiion of the test was 109.6 feet below 
t-1 . P., a drawdown of 14.93 feet. Recovery of via t er 
levels in tll.e well were monitored for a period of 1 2 
hours, at which time water levels had recovered 95 
percen't. 

Drawdown and residual drawdown (a.k.a. recovery) data are plot
'ted in Figures 5 and 6. The transmissivity of the aquifer was 
calculated utilizing 'the Cooper-J'acob approx imation of the Theis 
equa'tion. 
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Da-ta 

Dravldown 
Residual-drawdown 

rEransmissi vi-ty 
(GPD/ ft) 

5,080 
5 / 080 

This value is consistent with the value of approximate l y 17,000 
GPD/ft for the transmissivity of the alluvial aquifer, a value 
advanced from available data, when the lesser thickness -of -t he 
aquifer penetrated by the observation well is taken in account. 
A value for the coe f ficient of storage could not be calculated 
due to the absence of a suitable observation well. It is likely 
that it is approximately 0.001, a value typical of semi-confined 
aquifers. 

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 
60.5 gpm for the en-tire test. At t h e conclusion of the test, the 
~ater level within the well had risen to within approximately 
7.2 feet below land surface. Test data are summarized in Figure 
7. 
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5 .0 WATER CHEMISTRY 

A water s a mple for chemical analysis ",as collec·ted at the con
clus i on of the cons ·tant-discharge pumping test. Results of the 
analys is are listed below and compared with water chemistry data 
for City ,·ve ll No. 12 and the Elko Junior High School Geothermal 
Well. 

Table l. Water chemis ·try data. 

Sample EJfiS City Well Geothermal Drinking 
source Geotherma l No. 12 Observation Water 

Well Well S·tandard 

TDS 645 481 481 1000 
pH 6.45 7.74 7.8 

Ca 68.9 70 ~ . '-I'l !1?,So 69 , 
150 (-1g 12.5 11 o, yv:> lUI 10 

Na .180 50 7..../ .,,; .317."\ 50 
K 36 .5 18 (j.LlfaO ~.-,-

.:.-- 17 
""f. r, 30 

HC0 3 
500.2 210 3. "'~ 'h $).\ 194 

C0 3 
<0.01 0 

" 
0 

S04 71 70 (.'15r 1-~':> 57 500 
Cl 18 56 /.r.}-' "2,4 .,,\ 75 500 
N0 3 

0.03 13.6 13.7 45 
F 1. 86 0.25 ',' 0.2 --!-;i'3 O . b 

{Pi 4 1-'6 

As 0.003 0 0.005 0.05 
Ba 0 .25 * <0.4 1. 0 
B 0.986 7: 0.2 
Cd <0.00 1 7' <0. 01 0.01 
Cr <0 .00 1 " <0.02 0 .05 
Cu <0.01 * <10 . 02 1.0 
Pb <0.001 ~( <0 . 0 5 0.05 
Fe 1.8 0.01 0 . 08 1. 8 
Mn 0.03 0 0 .09 0. 1 
Fig <0.0005 * . <0.0005 0.002 
Se <0 .001 * <0.005 0 . 01 
Ag <0.00 1 >'r <0 . 01 0 .05 
Zn 0.009 "I: 0 .56 5.0 

Si 0 2 
77 .8 * 75 

H2S 0. 6 

'l'he gross similarity of the water from the variou s sources is 
graphically depicted in Figure 8. 
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6.0_ 1M PAC '1' 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 High School they are approximately 400 to 550 feet deep. 
A total of four we'lls I numbers 10A, 12, 13 & 14 are located 
within one-half mile down gradient of the Junior High School 
site (refer to Figure ~). 

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 o£ approx
imately 17,000 GPD/ft. Specific capacity data from other wells 
yield similar values and suggests -that the aquifer is somewhat 
uniform in overall character in the vicinity of the Junior High 
'School. The value of transmissi vi ty from the geo -thermal ob
servation wc:!ll is reasonably consisten-t with this value consid-

, ering the fact t hat i -t penetrates less of the aquifer and al
lowing for some heterogeneiJcy of the alluvial deposi-ts. 

Water level information suggest a southerly to southeasterly 
direction of ground water flow immedia-tely benea-th 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 hydra ulic connection with the 
Humboldt River. Tha-t is, unless there is a source of r echarge 
to the aquifer such as the river, drawdowns experienced by city 
wells should be much greater tha.n that allowed by the available 
data. 

To test these hypotheses, drawdowns in the aquifer were simu- , 
lated utilizing average mon-tl-lly discharge s from -the city wells 
(for 1985), the transmissivi t y from the Well No. 14 test (17,000 
GPD/ft), and a recharge boundary coincidental with the Hunmoldt 
River in t.he analytical mod el VARFLOW ( IDO, 19 84). Input for 
the model are listed in Appendix E. The general shap e of draw
down cont:ours (Figure 10) agreed with those drawn from the 
a vailable informat.ion and appears to support the model of t h e 
aquifer suggested b y the avai l a b le data. 

It follows then, · that any -thermal effluent injected into the 
alluvial aquifer tapped by the city wells wi ll ultimately flow 
toward these nearby wells. To examine the impac-t on the chemi
cal quality of the ground wa-ter discharged by -th e city wells I 
consider the fo l lowi ng: 

1. Wells No. 12 and 14 discharged an ave~age of 1 / 066,406 

15 

WILLIAM E. NORK,_ -'lrtc. 



Scale 

1 : 24.000 
EXPLANATION 

e Well ( wate r level repor '( ed ) 

_____ water leve! con t our ( f eet above- sea level ) 

Figure 9 . Well site locations and water leve! elevations in the vicinity · 

of the E!ko Junior High Schoo l 

16 

WILLIAM E. NORK, Inc. 



) 

5- '------

7 

<10<-8 < ;, 
20 

@ 

11 

) 
/ 
I ' 
I 
I 
\ \ 

\\ 
12 13 

Clty we!! 

10 

Sca le 
"1 inch 2000 feet . 

Figure 10. Computed drawdown due to city pumpage in the vicin it y of the 

Elko Junior High Schoo l 

17 

WILLIAME. NORK, Inc. 

5 



(~ 
) 

) 

2. 

gallons per day (GPD) in 198 5. 

The injectivity of the Geotherma l Observat ion Well is 
8 6, 400 GPD. 

3. The concentration of iron in the discharge of Well s No . 12 
a nd 1 4 i s 0.01 mg/I. 

4. The concentra tion of iron in the thermal effluent is 1.8 
mg/l. 

Assuming that no dispersion or mixing takes place in the aqui
fer, the concentration of iron in the di s charge of Wel l s No. 12 
and 14 may approach 

C = (86,400 GPD x 1.8 mg/I) + (980 ,000 x 0.01 mg/I) 
1,066 , 406 GPD 

= .0.16 mg/l 

which is well below the drinking water s tand ard. 

The Total Dissolved Sol ids can likewise be evaluated, assuming 

1. TDS of ci ,ty water is appro :)C imateIy 480 mg /l. 

2. TDS of ef f luent is 650 mg/l. 

Substituting this v a lue into the mixing equation yields a con
centration, 

C = ( 8 6,400 GPD x 65 0 mg /1) + (980, 000 GPD x 480 mg/l) 
I ! 0-66,406 GP D 

= 494 mg/I 

which is a v e ry insignificant increase. Since t h e chemical' n a 
ture of t h e alluvial and t he rma l waters is simil iar, no not i c e 
abl e change in the character of the drinking water wi ll occur 
( WEN, I NC., 1985) . 

Because the thermal efflue n't wi ll disperse a nd t 'he plume wi ll be 
spread out further b y other c i ty welIs~ any increase in TDS and 
iron will be less than tha i:, pre di c ·t ed a bove . 
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The need for a more rigorous analysis such as ·two- or three-di
mensional numerical compu·ter modelling is no·t warranted due t o 
the small potential impact suggested by the wors t -case discussed 
above. 

'.: . 
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TYPE OF PUMPING TEST CO N ST A N T '""D, S C I+ Pt rU,L CR~/OBSERVATION WELL 

~RECOVERY DATA ,) 
·M.P. FOR WATER LEVELS 10D o >=' 5 TILLlN:1l..J e li 0-'· S-g 
DISTANCE FROM PUMPING WELL _____ _ 

OTHER OBSERVATION WELL (S) __ _ 

PUMP ON: DATE 7-J I TIME /~oo 

LOCATION tL-K- O J()N 1a-tl. i<J- ,(.. J.J 5 0 · ... lJ'7/- PUMP OFF: DATE y- I TIME /8'00 

REMARKS 

i [~ WATER LEVEL 

~. CLOCK~LAPSED TI PUMPING RATE 
( . tit' ~~ASUREMENT 

, TIME mlnutes) I ( f eet) (gp m) 

_" ' ~ I ~~~=:=:=:::::j::_=· ·_=3;= __ =_l=!L=t=_='. =_. t-= ... =···=·· =_·=_ ~·;=q~=:=:=~=;=·· !=@=/~=:=;3=;=_ '=t. I= .. _=:=.:=. __ ::j. = ... = __ =.Q=_= ... ~..t=_~~=O~=~=:=~=.~=~._=,:=.~=:=~=?=~(=-:="" i.=.'::C=O'~=-~=A=~=;)=.'-="-=-=-= __ I 

.. '" .. --.... - . - - .. -... ~ ---- ...... ---- '--' -'-,-, '~"'---'l-;"- ' - ----'- -~~--' -----... -... ---- . 

/go::- 6-- /0'1. 37 11. /" 7 b () I ._._--- ---.- ----- .-.. -_._ ..... - --_ ...... __ .. _- --- - ... - .- .... . - -.... - ... -- ._------ - _._._-_ ..... _- --_ .. _-_._-_ .. -._--_. 

J.B 0 7 _ .. _.Z ___ _ .__ _ ___ . __ . .! 09 : !i. ___ .. !~_.~ / _ ... _. ~ .. ~_.. . .. __ ~ _ __. _____ '_' ___ ... _._ .. __ ' _~ .' _ -. __ : ~_ . __ . __ . __ .. ____ .. 
/ go Cj . _~ __ _ . ______ .. ___ !..~_?_~_.}... _._ / !. .3?. .~9.._ . . .. ____ . __ . __ F'l-f) ~_~_~!.~..:: ___ ._ .. ____ . _ __ . __ .. _ . 

' /BI2- 12/ 106.'12 11 . 72 I - ---.- --_ ... - ... --. - .. - . . - . . . .--- ..... .. .. _ ... _------_ .... - - .. - .. - --------.-------. . --.-.. ~ 

: / e I h __ 1£_. __ . ___ .. __ .. .J_o.~.:_ ?~ . _I(~ .. ~_? . .. f~ __ . ___ . ____ .. ~!:~_ '-:.? __ . __ .. ______ .. _ .. ____ . ____ _ 
i 

: /gz-o 20 /ob . 3fo //.&b. - - 1------ .---- ------- -- .------ - ..... -.-_ .. -.--- .---.----- . --- ---- ----------. -

~e 2-5~ _ 2:(_. __ .. _____ . ___ . __ ._ ..I.e!:.. · _ ~L __ /L~/_ ..... _~o __ _ . ____ __ !2._~ c) !::.L._'!" c.:..~_?.~_~/k~. ____ . 

i ;:~~ ~ - ~=.-~:= ;~-~: :;-.;:.:; . . ---~ .- ~~- ~- =.~~~~~~-==~-
/g L/o . ~ {J _ .. __ ____ / () _?, 07 ___ .e.:. 3 9.. ______ __ _ S_f:..?: .~ .. '2 _ ... _. _____________ ...... ______ __ _ 

10 7. L/I / 2 ,71 
j;----I - --- - - ... - ...... - --

. /100 bO 107.S? 12._&'7 
r----- -.- -.--1---- .. - - .. - .... --.--

)92.0 go 
._ --- - "---"" -- ... -........ - - _ .... _ .... 

. 11'fo /00 /O(f . JCj /3,'-19 __ . _ _ _________ ... ______ .... .. ______ .-.C- .• ___ ._ .. _ .... 

2000 120 JOg. 'VI- 13.J1 -6~() 
- - '''' ---- -_.- '---"'-" - - -- .. - ... _ .. --... -.--.--.. _._-- .. ,. .. --- T~· &2- or- t:::- C =: 7:;;7) IV/ J<l- O..s 

. -~ .. ~. ·' I "·' ... .. ' r. --.!.. _ ~.--'- • • - .-- • •. • - - .-----. - - •• - .• -

203015"0 /o&' .30IJ,t,0 
F---/-----!I---- I---+------- - --- ------1--.---- ------- .. -.- -.- - ----..... ... --- .. ----- ---.-.. ----

2/00 180 
--+----1--- - -- - - --.... -------- ... -------- ---- - . ... --............ ---.--------.------..... --.- -- -

5
J'f 227 108'. 36 /1/~ \----_ .. ____ . _..0.6:A:..5 _____ ._._. ____ . _ _ _ _ 

).20D · 2'10 ! 
.,----+---.-I---... -.~- ·_-- ---- ----1- - - 1--- -- -- ... --- - -------- - --.--.- ----

. c9J30 270 I09,()~ /'/. 38 T:./:,/l>r- E. c . -:::[?OrJ /"'I~OS 
I-~-I---- -.--- .... -... ..-. ------. --------- -- - .. -- .-. . ----- ....... . - ... _ ..... --- .. --1-------- ... -·_-- - --- _·-

·J.300 300 /09. 38 /'1. C 8' 
- -1--'- - - --'- -.---- ..... -.. -- .. "'-- ' ... - - ..... -.-. -... --" .. - . .... ----.-.- . - .---- .-.-------- .. --- ---

2'33 () '3.3 0 __ ._____ .. _......... / () 1,.)) .. ! i.: rt ... ... ~ __ ..... __ ...... _ .. __ ..... _____ . __ .. _ ... _ __ . ___ . ___ _ 
2'!-00 3&0 
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--:::CI , Project No. v I L.-
PUMPiNG TEST OAT A 

TYPE OF PUMPING TEST (O,,-/STA-t-l, "J)'SCI.l-AI"'l(,t 

(£UMPI~RECOVERY DATA 
M.P. FOR WATER LEVELS laP or- S'ILL.I,..)t: w(L-L 

DISTANCE FROM PUMPING WELL ____________ _ 
LOCATION __ ~~~L~J~<~O __ ~~*=S~. ______________ ___ 

CLOCK~LAPSED TIME 
( . ) tit I TIME rnnutes 

WATER LEVEL 
MEASUREMENT 

(feet) 

PUMPING RATE 
(gpm) 

i tt' CJ.:.;. 7 s . or s I Q 

" 

I:::: -~~~ -~-- ~=~- ;~~~~ I - ~;~~: 
0300 5''10 /09. qS- IS-; z.)' I' 

Page Z- of :3 

WELL NO. I::' L'~ O TitS G _ O. w .1:l- I 

PUMP~/OBSERVATION WELL 
OTHER OBSERVATION WELL(S) ---
PUMP ON: DATE '7-.] I TIME I/?Oo 

PUMP OFF: DATE '?"- I TIME /If'tJ 0 

REMARKS 

Ot.loO 600 //0.0/ 15: 3-1 I' - )~ b3°r=- EC -:: 7s-u.,v n-'oi.5 

:-;;;;; ---t-;~- ~-_-~=~ __ =~~~~_~_= __ J ~f!.~~~-1~ _-_ ~[.31_~_ -==~---_ .=-~-= ::=.=~-~~_~~~-~-==~~=~~-~~=] 
(}&,()D 720 /11J~2c> /s-,~o I' T=- {,2."r- I:;-:C.= 7~o# n.'oL$ 
---- ------- --- - --- --------- --- _ ... -._---. --- - ...... _-... ----- -- -- -- -.---- -._-----. - --- -- --.. --- ' - --'- _.- ----------- -----------_._.-.. --- .. -._---- ----
07 00 '790 / I O. 33 / ~. (, 3 ,. c Ie c;... ..-

1-- - 1--- ---/------'----- - ----------- -- - ----- --- ----.-- -- --.----------- ----------------.---- ---------- ----

i 6 'if z-o '? (, 0 /I o. Lf 3 IS: 73 JO 
l 1000 9 (g 0 -- -- . ----;'-O.-j 5"" - ; s-; ~-;- . --;. -- ---- -- c- It: : -: ----- ----- .-------------.-----
~--------- _ ._---- --- -_. ----- ----- - --------- ----------- ------ ----- - -------------------- -------------_ .. --------------
' !2--00 lOgO //O,3g /f: 6f ,. T::-lt>3°r= EC. -=-7.)D y\ ('5, 
~----- . ------ ------- - --.---____ _______ __ ______________________ ____ ~--- ~--f!:!:::-- -------

I 

ILjoo /2-00 IOC), b~ /1.1 'J/ 
.-- --~- .. - .. -- ..... - '-"'-'- ----.~----- . - .•.. -.. __ .-

I bOO __ /3!-_o.. .. ______ ___ ___ _____ ___ , _ ~~_::J¥... /'{f,!___ I -

IgoO /i'-!o /07, t: J /'1,13 
~L-----+---'--~_--------- __ _ _________ ____ ___ -___ ___ " ______ ____ _ 

1---·----. -
--1----- ----.--- -- --------- ---- . ----- .---- -- -----_._-- ---- -----------

----/------1---- --- - .- ---- ,, -- -- ---- ------- ----- --- --

/;---+---t----- ----- -------- ----- -- - -- ---- .- - -------.. ------ ... --- ----- -- ----------.-----.. ---- ---------------------

r---- -I----- -----

-. ...:.;:..-- --------- ------ ----- --- -.. . --------" -------- ---,,_ ... --------------- ---- -- --- -~--,, -- ... _ .... --.. " -- --------_ .. ------1 

I[----l--l----:---~~~ __ -~~ __ ~~l~~~=-- ~ ~:-~I:~~~ _ -~:~~~-==-_ ~ -~ 
,--- f-----t----- f--- -----~- ... - - - ........ ----- ---- .-------... -.-.. ---... --- -.--- ------ -- - --------.. ----.... --- .. ---- -------------- ---- -""---'-'---"'-"-

i----+- ----+------- I-------- ------ ----- -------- -- - ------ --------- ---------------- -----------... -

!j-------_ ---1,----- ___ _______ ___ ____ _ _______ .. _____ .... _ .. ___ __ ____ ,, __ 
---- - ---- -----. - ---------------- -_._---------_ ... _- -------( 
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Proj ect No . 
PUMPING TEST DATA 

TYPE OF PUM ING TEST COI~5rA-,,",' O/5 CHM2(, ~ 
PUMPING ECOVERY ATA 

M.P. FOR WATER LEVELS "Ill ? 0 1- $/ I I..L I>J~ "-J ~ L.~ 

DISTANCE FROM PUMPING ~vELL _____ _ 
LOCATION C l-__ ¥_O "::rt.J I'VI O(l.. IJ-- \ G H- SCH--60L-

. ~ CLOCK~LAPSED TIME 
~ TIME (minutes) 
~ 
. t t' 

I ~vATER LEVEL 

tit' • MEASUREMENT 
(feet) 

q~. 7 s . or . s ' 

PUMPING RATE 
(gp m) 

Q 

Page 3 of 3 

WELL NO. fLI LO : f! -/ S G.O. w .:!i 1 

PUMPING/OBSERVATION WELL 
OTHER OBSERVATION WELL (S) __ _ 

PUMP ON: DATE . '6'-1 TIME Jcfoo 
PUMP OFF: DATE iJ -- 2- TIME 0600 

REMARKS 

WILLIAM E. NORK, INC. 
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Proj e c t No. 31 z. 
PUMPING TEST DA -r A 

Page _1_ of ~ 

TYPE OF PUMPING TEST fN.T£t!..ru rJ 

~UMPINjPIRECOVERY DATA 
M. P. FOR WATER LEVELS Top ()F- :5"Tlt u"1 A.h II 
DISTANCE FROM PUMPING WELL ____ _ 
LOCATION £L/(.O Iff..s 

CLOCK~LAPSED TIME 
l TIME (minutes) tit' 
, 

WATER LEVEL 
MEASUREMENT 

(feet) 

WELt. NO. I;'L JC: 0 TIt 5 <00W':i<!>.· , . 

~/OBSERVATION WELL 

PUMPING RATE 
(gpm) 

OTHER OBSERVATION WELL (S) __ _ 

PUMP ON: DATE 'iJ-2 -ef6 TIME 08'JS
PUMP OFF: DATE.9'-3~1£ TIME Ogl.5 

REMARKS 

t t' 95".00 s . or .s' r;a Q 

(; r. 0 

W9LUAM E. NORK. INC. 
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project No. 3 42_ 
PUMPING TEST OAT A 

TYPE OF PUMP ING TEST :r N:r ~ c -r I D;J 

P UMPING/RECOVERY DATA 
M. P. FOR WATER LEVELS loP or- STILL '---'? W{.L'-

DISTANCE FROM PUMPING WELL _____ _ 

LOCATION Ft-K.,o;:r Itf S 

CLOCK~LAPSED TIME 
( . ) t/t' TIME mlnutes 

t t' 

WATER LEVEL 
MEASUREl-ItENT 

(feet) 
s . or 5' 

PUMPING RATE 
(gpm) 

Q 

Page 2- of 2-

WELL NO. £LJf. O -rtf., <0D...)# I 

PUMPING/OBSERVATION WELL 
OTHER OBSERVATION WELL(S) ---

PUMP ON: DA'rE ~-.,.l-t'6TIME C;8-1? 
PUMP OFF: DATEtj-j-¥6 TIME tJf?/r 

REMARKS 

. Itoo S~:.. _____________ . __ _ I}~_ '!.. 7 _ 8' 3:{". . . ____ . _______ ~):_e 

/;30 &, IS- _____ .. _ .. ____ It ~=~ __ I .. _ ~!..~_.lj .. ___________ ..fq' .. L :~~~~=~=- .. ~· .. -_~--------·-I 
/Cloo & 'f)' IJ ,11./ g 3. ?b' ho' / 

1----'---------- ---- .. ----- -- ----- . . ---------- '-'- ..... ---- .. -- .. - -------- ----- .. ---- ----... --.-.. ---------------- ---------

1930 &7::- /0,8'2- 8tj,2JJ ?:,(J,2-

/0. 7~'- <;11.25--- bO.2-
"- -- --_ .. '-'-- -----------. - . ---.- -.--... 1-=----.... ---... -. ' .. --

Jooo 7o~ - - .- .. . _-- .. -_ .. - ... - -.- .' 

.)/00 7bf /(},Ob?,-!,q bO,,/ 
----.-. - - - ---- - -- -- .. - --- _.. ..... .. ._- ------- ---' .. - -_.-.- _._--_._--- --- -- --

j)DV 82-S' .9, t, fl ~s-; 3 
~-.- _._-- - _. --- .. -_ .. _ - - _. - -- ---- .. -- - - -

60,2, 

cJJOD __ f..~s--. _ . ____ "_'''' ____ ._._tJ_~_~ ___ ___ ~S;.r __ ... 

Ji/f)O ... J}5 .. -___ . ___ ___ ' __ " _ ~'_J.L _ J?~,.1 :_ . . _._. !:.l,_:? _________ ._. ____ .. _ .... __ ..... _._ .. ______ . __ .. _ _ _ 
(l/~O /oos,... Rt 10 ?t, q b6, 2----_ ... _--- -.- .. -.-.- --.-.~ ..... . - -- ~-... - ...... - ~ .... - ........ .. .. ,._. ~-. -.-_. . ........ . - --........... -.... -- ----- .",.- -'~-----' ......... --'-'--~'''----' .~.- .. - -_.-_. __ ._-
()rUJO /!J6s-- _~~,~ ~ __ . _}~ ~fo _._ . __ ~1! __ '"2- .. . __ .. ,re;, q - -.----.-.--.--.----.------- --- --- .. -- u 

1'0330 -;;~2~~·.·= ~-___ . ____ ~ ___ _ ?!_et ... . ~z~~ ______ .- ~!~L _____ ________________ _ 
10'iAL. //t~~ ___ u_'''__ 1_~C} __ . _~7r_~.g__ _ . __ ~ /L :) .... ___ .. __ .. __________ -I 

~bO() __ 1300 _. ___ ._._ _ .. !~_~l_ 9 7.3 _ ~~;( ___________ . __ _________ _ 

IO'it70 1300 '7, '!:.1 __ . ??_ ~ __ . _____ b~_:_9 ________ . _ __ . ____ ._. ___ ._._. _ ________ _ 

G
it'tt11) -;~--;- -:- - -.-_~~~~ ~.7~!!._~_. --~-~~~-- - . ---.-~q:.-~ -- -- .. ··----·-·----------·----·-------·---·----1 

----r,--- -.--... -- --- . f 8'71 ~O,3 PVMP_ ~~~_. ___ .. __ . ____ . ____ _ 

1 ~8 '~f 
1 

~~ ~ ~, ~~~_.--.~-.~ ,~-- ...... .' . _, _______ ___ _ 

' ~, i I .. ~ --'---' ------_·-----·1--·---... -- ~-- ... -.. ----.---- ..... -- --.. .. --.. -.------ -.-.. -----.. -- -... --' ---'--'---------'-'--

I 
~ .... ------ -------'--+--.--.-- --- -- ... - ---- .- ... . _._u .-.. - .. _ . . --- - _ ...... -- ~- . ----..... -~ --' - -- •. -.---.-.---------.. ---- .- - i 

. " . __ - __ . ___ . __ . ________ ._.-'_ .... -... __ ._ . . -----.. --.. ---- - - -- - a 
!t----I---- ·- - --·--·- - --.. · - -- -----.. -- .. ---.-.- -- --- - .... -- --- - r. 

i 1------.... · ------.. -- ---- ... -.. ---- - . -.. ---.-.. - - .. -- ----.-- --.. -.. -.------.---... - .. ------- --- - --.----
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Number of discharging wells 

City of Elko 
Well Number 

1 
20 
13 
12 
10A 
19 
18 
15 
16 

2 Transmissivity = 2,273 FT jday 

Coefficient of Storage = 0.001 

9 

Coordinates 
X Y 

200 5400 
1130 6700 

3700 1050 
4500 10500 
6100 8700 
8300 7600 
6100 4900 
6400 1500 
8200 2500 

Recharge boundary located 12,200 feet from origin 

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

WILLIAM E. NORK, Inc. 



y 

13 
® 

4000 

~ 12 

o 
15 

L 

6000 

16 
@ 

8000 
(FEET) 

'10000 12000 

VARFLOW Model l ayout 

$I- . Cay Well used in simulation 

WILLIAM. E. NORK, Inc. 
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Pumping Schedule 

Time since 
simulation 
started 
(days) 

City Well No . 1 

0 - 90 
90 - 120 

120 - 150 
150 180 
180 210 
210 - 240 
240 - 270 
270 - 300 
300 - 360 

City Well No. 20 

o - 60 
60 - 90 
90 - 120 

120 - 150 
150 180 
180 - 210 
210 - 240 
240 - 270 
270 - 300 
300 - 360 

City Well No. 13 

o - 150 
150 180 
180 - 210 
210 - 240 
240 - 270 
270 - 360 

City Well No. 12 

o - 30 
30 60 
60 90 

Discharge rate 
(cubic feet/day) 

0 
10,415 
19,025 
26,728 

"30,458 
33,822 
4,335 
8,198 

0 

0 
1,128 

32,618 
50,578 

111,992 
88,516 

1 16,738 
35,856 

2,161 

0 
94,77 0 
91 , 9 33 
90,956 
31,186 

0 

105,808 
95,439 
91,655 

0 

WILLIAM E. NORK, Inc. 
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~ ,,: " 
' . . ':. ,;.~ ','. 

;' 1 
( 

City Well 

City Well 

City' Well 

\~ 

90 - 120 
120 - 1 50 
150 - 180 
180 - 210 
210 - 240 
240 - 27 0 
270 - 300 
300 - 330 
330 360 

No. 10A 

0 - 30 
30 - 60 
60 - 90 
90 - 120 

120 - 150 
150 - 180 
180 - 210 
210 - 240 
240 - 270 
270 - 300 
300 - 33 0 
330 - 36 0 

No. 19 

0 - 30 
30 - 60 
60 - 90 · 
90 - 120 

120 - 150 
150 - 180 
180 - 210 
210 - 240 
240 - 270 
270 300 
300 - 330 
330 - 360 

No. 18 

o - 150 
150 180 
180 - 21 0 
210 - 240 
240 - 360 

101,230 
102,296 

95 ,861 
97,231 
96,81 7 
95,914 

101,529 
97,978 

10 1 1 604 

20,495 
20,132 
21,265 
46,375 

55,755 
53,379 
38,780 
34,509 
48 ,523 
41,837 
36,183 
22,323 

83,873 
82, 4 50 

111,298 
136,978 
155,597 
147, 4 73 
149,894 

26,597 
0 

988 
0 
0 

o 
38,298 

104,608 
9,886 

o 

."" 

WILLIAM E. NORK, Inc. 



City Well No. 15 
') 

0 30 54, 401 .1 

30 - 60 72 , 281 
60 - 90 52,528 
90 - 120 78,428 

120 - 15 0 83,343 
150 - 180 83,611 
180 - 210 61,856 
240 - 270 60,476 
270 - 300 38,387 
300 - 330 31,720 
330 - 360 24,698 

City Well No. 16 

0 - 150 0 
150 - 180 21,271 
180 - 210 83,099 
210 - 240 80,388 
240 - 270 83,261 
270 - 300 83,924 
300 - 330 81,681 
330 - 360 84, 800 

) '.; : 

WILLIAM E. NORK, Inc. 



/ 
./ 

c: 
~ 
00 

] 
~ 

WILLIAM E. NORK, Inc. i 


	Nork_ElkoJrHighGeoth_1986_1-19
	Nork_ElkoJrHighGeoth_1986_19-appE
	Nork_ElkoJrHighGeoth_1986_end

