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1.

L.A SUMMARY AND CONCLUSIONS

The referenced werl was test pumped for a continuous per-
iod of five days at a rate of I,5AA gallons per mi_nute .
Recovery water revels were monitored for 2.5 days follow-
ing termination of pumping

2.

3.

4.

5.

Water levels "were monitored in the pumped well and
observation wells.

three

Average Transmissivity of the aquifer was carcurated to be
29g,OAg gallons per day per foot width. Average Coeffi-
cient of Storage was A.AAUB. Data indicate a highly
transmissive artesian aquifer

The well is permitted. for an annual duty of 146 mirrion
gallons per year. This translates to an average pumping
raLe of 278 gallons perminute.

Assuming constant pumping at the apptied for average rate(zla garlons per minute) and zero recharge, inteiference
(drawdown) in the nearest well' (located approximately
3,L69 feet to the northwest) that is compreted in the same
hydrostratigraphic unj-t is calculated .to be' a.gr feet
after one year, L.A9 feet after five years and I.16 feet
after IA years
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o

2.A INTRODUCTION

The weli is l-ocated in the sw r/4 sw L/4 secti_on 7, Townsirip 2aNorth, Range 2I East M.D.B. & M (figure f.). It ties within thesoutheastern portion of spanish springs valley, washoe county,Nevada near the mouth of spanish springs canyon. The waterrights' assigned ro the werl (permits 47919 and 47g2g) have ;combined annuar duty not to exceed 146 milrion g.ilorr", per year(MGA) for quasi-mtni-cipal use and a diversion rate of 3.A cfs(t,3+a galtons per minuta).

The werl was drirled and completed to a depth of approximately195 feet by paur will j-ams and sons. At the time it was com_pleted, the well appeared to have the potential for the.highestyield of any well in the basin and was, and still is, comriontyreferred to as the "Big welt" for,want of a better designati-on.
The well- was first.test pumped in 1984. .carson pump conducted a'step-drawdown pumping test_consi-sti-ng of three steis (qgo, gga-,
and L2ao gpm) on May r, 1984. A conttant-discharge . test fortow-€d, beginning on May 2, LgB4 and lasted for two 6.y", L6 hours.Pumping rate for that test was r, \a.gpm. Resurts of the testwere analyzed and reported in a letter-ieport (Wnw, INC., I9B4).The data suggested that the werr was cbmpretea- 'i' an arealiyextensive, highly Lransmissive artesian aqui.ier. Based on thosetest resurts the well was rated at 3rabg gp*. However, the rat_ing proved to be controversiaL, principarrv because it was far

, and away greater than any other welr :-n the basin, and partry,because equipment malfuncti-ons may have mas\ed boundaries whichmight effect the rong term performance of trre werl
Retesting of the welr for the current owner, Brooksi-de savingsand Loanr wdS conducted April B through 13,. rgBB with ,""o.r"iywater levels monitored through April 16. itis testing progr.iincluded additional observation werrs which $/ere unavailable orunused during the previous testing effort. rt was thought thedata from the additional observation we1ls, as well as the long-er duration test, would help identify the boundaries which werebelieved to exist, based. on the geor6gy of the area, but notobserved j-n the previous test
This report summarizes the testing program and the resurts ofanalysis of the data collected.
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3.4 TEST SUMMARY

water levels were monitored in a total of four welrs. These in-
cluded the pumped well (Big Well) and three observation wells.
The observation well6 were:

North observation well 2,A5A feet north
West observation wel.l 3,LOA feet northwest, and
East observation well. - 4,6AA feet southeast.

Relative locations are shown in Figure 2. The North observation
well was utilized in the L9B4 pumping test and was believed to
be competed j-n the same consolid.ated-rock unit as the Big Wel'l
based on the response in the previous test. The West observa-
tion well was completed in late 1987 as an irrigation well for
spanish springs Ranch and was arso thought to b- completed in
the same unit on the basis of reported similar lithology and its
high reported yield, but the degree of hydraulic comrnunication
was not known before the _ present test sequence. The East obser-
vation well reportedly did not penetrate the rock aquifer and
was completed in the valley fill deposits. One additionat well,
located approximatery one mire north of the Big wel1, although
not part of the formal observation well network, was measured,just prior to termination of pumpj-ng for the purpose of compar-
ison !'/ith monthly water level records mai-ntained for the well by'
Washoe County Utilities Dj-vj-sion.

Test equipment \"/as furnished by owens Brothers pump company,
Reno, Nevada. It comprised a line-shaft turbine test pump with'
a diesel prime driver. Flow rate was measured with a pipe weir
with a 6.S-inch x eight-j-nch 'diameter orifice plate. waterlevels were measured with electric water level sounders. Dis-
charge from the well was conveyed tc ponds at spanish springs
Ranch via trenches and pipes, over a distance of one-half mi1"e
to the northwest.

The test sequence is summarized below

Pumping commenced LL3A hours 4/B/gB
Pumping rate I,5AA gpm
Pumping ended IL3g hours 4/L3/BB
Pumping test durat j-on five ( 5 ) days (7 ,266 mj_nutes ). Monj-tored recovery period 2.5 days (3,69A minutes)

At one point in the testr €rt l: Lr83A minutes, pumping was in-
terrupted for 4.5 minutes .to adjust the head spacing on the
bowls. After the adjustment was made, the pumping rate was
increased to I,656 gpm for 40 minutes to compensate for the down
time and then returned to L,sg:A gpm for the reirainder of the
test
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Of the four wells which were monitored in detail during testing,
three showed a measurable response attributable to pumping.
This responses are summarized in Table I, below.

Table 1.

Well

End of
13/BB.

test drawdown,

Static water
Ilevel-

( feet )

27 .4A
6. 18
a .24

35.A8

A1l measurements
Drawdown measured
Datum point above

"Big WeIl" pumping test, 4/B-

Water level Drawdown2
( feet) ( feet)

Pumped well
North observati-oq
West observation"
East observation

Notes I.
2.
3.

4r.24
B.9A
2.75

34. 85

13.84
2.72
2.52

+4.23

relative to datum point.
at conclusion of test.
land surface.

o

The auxilliary observation weIl, located approximately one mile
north of the pumped well, showed no response to the pumping
test,

rt was also observed that, after approximately two days of pump-
i.g, the artesian wells at spanish sprj-ngs Ranch reportedty
ceased to flow. This coinci-des to the time when drawdown in thewest observation well approached two feet, at \,rhich point thepi-ezometric head in that area would have been lowered to land
surface

Upon termination of testing, water levels were monitored closelyfor two and one-half days

field data sheets for the test are alr to be found in Appen-
A.
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4.A ANALYSIS OF TEST DATA

Drawdown'and recovery data (Appehdix A) are plotted'in Figures 3
through L2. They were analyzed to evaluate aquifer Transmis-
sivity and Coefficient of Storage using the Theis Non-equilib-
rium Equation and the Cooper-Jacob modification of the Theis
Equation. Calculations in support of the determinations of the
aquifer characteristics are included in Figures.3 through L2. A
sunuhary of the anayses results is presented in Table 2.

Table 2.

Well Data

Pumped well Drawdown

North Obs.

Residual-drawdown

Drawdown
Drawdown
Residual-drawdown

'brawdown
Drawd.own
Residual-

West Obs.

North & West Distance-drawdownl

Note 1. Calculated for t

Aquifer characteristiesr "Big Well"
r3lee

pumping test, 4/8-

Coefficient
of Storage

6.A6A84
a . aaaSg

a . gaagl
g.aaa74

a.agaTa

Transmissivity
( cpo/ tt )

293, g6g
293, AOA

' 27A,AAA
3L2, AAA
283, AAA

264, AAA
283, AAA
3L2, AAA

349, AAA

= L,gAA minutes.

The average values for Transmissivity and Coeffj-cient of gtorage
are approximately 29A,Agg GPD/ft and A.AAAB2, respectively, ex-
cluding 'the values calculated from distance-drawdown data, which
differ somewhat from those calculated from time:-drawdown (and
residual-drawdown) data. The reason for the discrepatrcy, is not
clear from the data. However, it may be related to slight mea-
surement error since drawdown in the North and lJest observation'wells was very small, and even small errors in nieasurement could
result in large errors in the distance-drawdown analysis.,

The average values above,
testing, 26L,AAA GPD/ft
1e84 ) .

ar.e similar to those from previous
and g.Ag64, respectively (WEN, INC,

Test' data indicate that,the aquifer is very transmissive and
areally extensive. Distanie drawdown data suggest that the
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radius of influence for the weII under test conditions approach-
ed several miles. The aquifer appears to be fairly uniform andisotropic, with little difference in Transmissivity in either annorthwest or north-south direction. No boundaries, either of anegative (discharge) or positive (recharge) nature manifested
themselves during the test. This came as . a surprise, since a
major northwest-trendi-ng fault is believed to be coincident withthe axis of Spanish Springs Canyon east of the well. This fauttis well within the radius of influence of the well during thetest and if boundaries exist, they shourd have manifested
themserves. However, it is possi.ble that both a discharge andrecharge boundary exist, but. are positioned. to be muiuallyself-cancelling. However, this -cannot be ascertained from thaavailable data

Also, there is a suggestion that the aquifer may exhibit dualporosity.behavior, but again, cannot be determined with certain-ty from the availabre data. rn the event duar porosity is pre-
sent, aquifer characteristics were evaluated for late-time data,
when dual-porosity e.ffects are typically negated.

Inspection of the residual-drawdown (recovery) data in FiguresLa, rr, and L2 shows that the recovery of the wells doel notprecisely mj-rror the drawd.own reponse, as expected (compare toFigures 3, 5, and 7). Note the sharp increlse in sropl of theline. beginning at t/t' - 4+. A first impression is that of adischarge boundary. Hoilever, based on the lack of an observeddischarge boundary in the drawdown response and the-observatior\
that the s versus t/t' plots would otherwj-se have passed througtr.the origin, this is probabty not the case. There are other, ana
more likely, alternative causes. These are 3

1. A significant precipitation event occured approximate-
ly one' day into the recovery period, well nEeore the
change j-n slope occurred. The i-ncrease. in slope of' the graphs several hours later may be the result ofrecharge to the aquifer from this event. Because the
aquifer is highly transmissive and confined in thisarea, the response to recharge wourd have travelled ata high rate of speed through the aquifer

2- spanish springs . discharge into the ponds at spanish
Springs Ranch, northwest of the "Big Well,'. The rate
of discharge could be influenced by the level of theponds. Because the aquifer is' hiqhry transmissive,
small changes in base revel r may cause changes in dis-
charge to the ponds. During the test, the water levelin the nearest and largest pond was.raised approxi-
mately two feet. Thi-s rise may have reduced the na-
turar discharge to the pond and effected an increase
in the rate of recovery of water levels in the wells.
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The lack of any response in the East observaton well and the
auxilliary observation well one mj-le north of the "Big Well" has
at least two explanations. Both of these wells are completed in
the alluvium *frif. the pumped well and other two observation
wells are completed in the underlying volcanic rocks. There may
be no direct hydraulj-c connecti-on between . ttre fractured rock
aquifer and the overlying alluvium in this area. Alternatively,
the two unj-ts may be connected; but the Coefficient of Storage
in the overlying alluvium may be sufficiently large and the
Transmissivity comparatively small so that the response could
not be measured by the end of the test. A third alternati.ve
explanation may result from these two wells being located on the
opposi-te side of a fault from .the pumped well and other two ob-
servation wells (North and South), but there is insufficient
information to confj-rm this assertion, either.
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5.9 EFFECT ON REGIONAL WATER LEVELS

under Permit Nos. 47gLg and,'4792a, lhe annual duty assigned tothe "Big weIl" is L46 MGA. correlating this to a pumping rateyields a continuous discharge, on average, of 278 gpm.

utilizing the average aquifer characteristics as given in sec-tj-on 4.6, above, the drawdown at any distance from the pumping
the welr at any point in tj-me can be calcul.ated empLoying the-
Theis Equati-on. rnterference (drawdown) at the nearest per-
mitted well to the "Big werl", the irrigation wel1- 1n secllonL2, T.20N., R.2AE. at Spanish Springs nanctr, is presented belowin Table 3. calculations in support of the tabre are found in
Appendix B.

Tab1e 3. Calculated interference
"Big WeIl".

Dj-stance, r
. (feet)

LAA
Lga
LAA

Pumping rate, Q
(gpm)

278
278
278.

effects due

Time, t
( years )

to pumping the

Drawdown, s
( feet )

a.9L
L.g9
1. 16

3,
3,
3,

I
5

L6

Note that the estimated values for interference (drawdown)'.
assume that no recharge occurs. Sj-nce some recharge occurs,
even i-n years with less than average precipitationr ds suggestedby the recovery data, long-term interference effects will -Lifefy
be less than those postulated in Table 3.
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-4iP--uf- cac)"'7 - hdu
wEt,r,41r0Or "

I

M. P. !'Ol1
DISTANCE
LOCATTON

WATER LEVIII,SJ
!.ROM PUMI,INC

T,APSJJI) TIM

,r*llrninutes) iE/L'
wATtiH I,llvLit.,
M[ASURljM[:NT

(fe.et)

.1. uI,..,-. TR

, {rvrrl otrov;,q i^



lroject: t'ltt. ./-o? :./-?1

LOCATION * tn

PUMPING TEST DATA l1.l (J (.! / crll 3

::::-:l .l.Y{.S}9, tlll!-lzastat't Q ' -i'€1!e5i,,,P uM P r NG (ggq'ovE gI__p/\1,D
M. P. FOR WATL:R LrjVUt,S /rp o{ r,e( t rv -DISTANCIi f.I(OI4 PUMPINc wu,ffi

wrrr,L No. ,,.Fs._u@ "r
z,...-..--qtu}lllrrysyoB sERVArroN WELL

OTIIDR OBSDRVATION WJJLL (S)

PUMP ON:
PUMP OFF:

D^Ttr 4:9.fr8 ayyr. //: <6o,,
D^r\'Ju B -Be;r rMF. / / : 1i ;o*

I

.;

CLOCK
.n T Mlt

II.APSIJD TIMI
(minutes ) E/ u'

t^lAttiR f,li\rHL
MI]ASURIMtlN'r

(feet.)

;;;'-. 
^*;(ql,rn)

--;

RBMARKS
t l- t' a7.40 s ()r(s a

ll,z.+lz 7r10t tz- O,E w0l 31, 69 4,el
il ?;l 7? ol I 7A0l 31.>5 4. /6
ll 2,? 7Ao" Z Jbol 3t. 4{ //.06
il7V 7.? 0t aq0l 3/,4b 4. 0t
tr 14 7a 0t/ Lt tvo I 3l. zo 3, 70
tlz( 7t)a u /441 3l' a4 3. 3<
I lz,t 7A 0b b t20l 3t, lb ,3,1b
tt1 7?07 7 t030 3/, /b -5,'7Q
tl"th 7, tt8 b ?01 3t.0< 3.6€
n "-1 7?01 c1 801 3/-03 3. GV
tr4 0 7'x tn lo 7el 2!:0tr | 3. ao
IILIZ 72 t2 tz a0l 70 ., tl 3,6r/
tt44 '12 / t/ tLl 5rC 30. so 3. €o

l;lla 72 /0, Ib 4el 30. (O 3. 40
IILIA 7.v /6

7.220

lrtro 4Dl d0,-/{ .2. 1t\

I t50 Jo 1bt 30,70 3.3o
117, 72J zz 32b 30,6t -i. a3
t55 7a p, zC J8? 30. 5b 6, l6
2Ac 72 >'O 3o {Ll I 30,t/L t7, OL
/-u'3 7e35 1€ d07 30,31 d,?l
210 7a4o zlo t8l 30,22 &, 3A
7t6 7a 4E 4< tbl 3o,e/ &, Bl
l7z0 7p5o 50 iqE J0,07 a,b7
17,7,0 71bo Ito /at a1.17 &,57 II I

t246 7?1ti 1€ q7 d7,BL J, 4z
12.t00 7210 9tt 3l "??.2t J,4Z i --i
t4 t4 74oC lo'f 70 ,4 q, bb e.. ab

-1-l7t4c a4a0 I2a (tl acJ,51 a, /'l
C)A-elvtv I ltl1'15 7tt( 13{ 1t.t 29.+x 2, ot

/+t( /ac{ tt{ 44.r. zq,+< ?.i4
tq+i 7-gct{ /E{ 17.q 7c?q 1. rs L.:!/-r"t



uroju(jt. rr<t. //J :431 PUMPTNG TEST DATA rr.l(r(.: L rlfi g

\
wUf,L NO 'J!.WJ_

l,uMPINo/0TJSSRVATION WELL
OTIIER OIJSERVATION W.ELL (S)

tJlw . :-_-
PUMPoN, nffi
PUMP OFF, ON'Yt,4IW TIMETF-,

?Ype o[' r.,ur4r,J:r,Jc -r,r.:riiT _Q*ipi_QJtsg:"rutpur"rprncAGl&ffi-yz rrnl,n +-"+4--
M.p. r,oR ilm-LDVDr,s ne"t;"i,
DrsrANcE f,I(or4 puMrrrNC wrif,L 

-l----"1.LocATIoN s.r ,.,.,./ 'r r" %
-' 

"' " Snt'n<< villc\

!

?.,tr.

F;;;;;
| 

(minute,s )
l- /t'l

CLOCK
.Ir T Ml.'

WA'l'Lifi l,l:lVt.lt,
MUASURI.:MI]NT

/ frrril'\
r-l9v!.,

il;-. r*,;
(gt,rn)

REI'IARKS

Lr r 27+D s , ()r ('s t, u
lEtr 7t/2( I4'r 33. O 2q.zL l, gz
l(:7{ /505 jo{ 2q.(, zqoT LL7
t 7lr 7 tzi ?,4< ZLq 29,02 /. 6L
lfl )( 76c,i tl otr l8.ct 2K,qL l,.sz
lQ tt 7a az +(g tc,( 7*, 9o /, #)
Lo t</ 'I 7')? i:x la,6 2X.KG /, ,t(,

r/,?/j.)

2stU
-77?o 5?0 / 3,4 ,a 9,7b t, 3b
I AC4 u54 /3, o ar."4 /,3y'

g 3el Tgtl '/ ll il. I J r,7o l, vo
00aA -7q7& '77 3- /o,4 ,9 .P,62 /,ae
Ole? f 0"tz I a.z q.'7 e8. bo /, 10
O aa.t 70.t I all o7 / l;e.sq /, r*
? 3A6 t/tL ?6b 8,, 2g,ria /.oB
)Ll,?olgato /0/o 8.1 ,.1q.//a /, 0v
lt5.?6 8 J7E t07i 7.7 ; fl,;/o I t, oo
nbJ I 833 t t/ ?.t I Z,r/ i t'. a,1 0, g'l
07pa 37',10 //?0 v-/ ,2iy.39 o.q?
)Fa1 f//5" ) ? 17.t lo, T n Ct2u,tj '(tt r,l i
o1 zo X5 to l4tl O 6.5 ZE" ::i o.tl5
toTL f 5''t/- t312 lo,/- .?'1,,3 4 0. q!

l:: ' 1'r' izl ,]. I 7a ( >

lO. .".I YrlrJ f,l,rr,rr,I

l/4Ai,Jt,'.,r.,'\,,,,.,,. 
,.

rO. . \,r
(o;n \',/r.,,. 

'rl
tbzo-ti,ls 'tJ*,,

Il20 8690 r+30 6,0 ,?,,1 { 0.1 I

l3 2L tl5t 155,1 tLr
!) "1. 2.( . z( 0,rl;

ls z4 fl87+ tGT4 5.9 19., zt 0.r t
t7 22- Ttct't- tl1L 5.0

"-2. 
L0 0.90

l1?; 'l tzc t12$ J-,J 28 ,t8 a.18
?t+f q25{ 2 0s"6 +,{o /-K.09 o. 67 r'.1 nr 11/7

nLfg 7s7r zt 7{ ?,.31 2s.o t o.6g
--'Y..J--..\ vu \...vv r. \..eI<<,/rE
/?"n

0t+3 ?vq3 21ct3 at+ 2s.o5 o,6(
<)ts39 q tog 2+o6 3.9q 2f,1Y o.{s

-

--l tt '
\> t.,)D)n a/.L l.Z tn:nr

6at q7 -1,

"{31
4r+ 27.q1 o,f)

D7 sz 4s zz ?a+7 s.7L ?7, qL o,5z L (- /*,t..,,,

'!
I

tt



Pro ject. wct. )'f 
= 47l?

TypE or r,uMpl{c '.!i:tr hzdru.UA_(l<ooe.r,,,.. )
PUMPING/IrIi:C0-VERy -urr,r:D /

PUMPING TEST DATA L,,itli.: -_-j - ,te _3__

WI|I,L NO.

LOCATTON el b-

(gMlLNS/orrsuRVAr roN WELL
OT}IER OI]SERVATION WELL (S)

^l 
f v/ --PUMPON,'@

PUMp oFF. onrnq_rg_rx rru*E 
.,

,t/t

o

I'

IT,APSilD TIHT.
(minutes) | t:/tr'

WATUR t,ti\rt.;t.,
MI]ASURUMTiNT

/ f arrl \



Drojircf. Ntt. y"9..43-t-_ -.

TYPU Ot' I,UMI)II{C l,h*:iT
Pur4PrNG/{E&[EE b^1,^

<"a.bd-AIUryfi__

PUMPINO TEST DATA lr.lt.Jr: ) oe 1

wlij,LNO. llrM.o
M.p. F'oR wATrR LEVur,s J.JL4:
DISTANCE FI1OM PUM0ING WliLL Zofo-
LOCATION

CLOCK

'F T M}-

T,APSIII) TIM
(nrinutes ) t/E

WATUR I,Ii\IL:L
MUASURf,MtrNT

(feet)
;;tr. 

^^*(91,m) REIIARKS
E t 6,lq s or(s nY

,/io ?.20c, l) v,/ { Q.t a '1AL./ L t 4ln
obt<rvc. r / /(

lt3d 4 '21 /\-. ,- o.f lf +0/ v. (o 2,7L
I)1 1

t)1?

7.j t\l 7?nl V. qJ /1 -7'1

71,|r2 .7 360 ) Y CN) 'l-7L
Itla 71O'11 4

J Ltlo1 V q.t ".7L
ili+
il3f

7?<rts + lStt J K r;> '11

7tu4'- / Yri/ vs9 1,7 t
u_t
Itli7

7t or' c lzol 8,gq t./t
7?fr7 7 /630 t,xv 1,tt

ltit 9.oY x 9ot Y irv 2,71
ll3'l 7t n'i q tot t *'r 71
I l,ta /o 71,1 Y Y'l 1ll

IILlL 7^ tz l't 6ol gq !.tt
lt 4+ 7_:/? | t+ r){ t,g6 1-.70
ff+6 7n /ii ta *rlt1t t.t6 269
lt4{ 7:.,/ t{ t'Or 7 V(o ?.6fr
il60 7'' ?,^' 1-O 36t Y,rt{ 1.c'7
ttc( -,-') '!,"t !8-! r. Ys LV')
l2oo 7''t ' 30 ?-+l t,73 2, ao
l2o1 71 .r'( 3{ 7-o7 8.7+ L,f 6
lLta 72-.a Yo I crt

't.11 2'.{.2t

l2rf 7:'r+-' 4{ l6t s.6r 2,+7
I ?-zo 7c {,1 6o 1+t tr.6r 2 tl-(,tllO

/22< 726{ 55 l3L 8,Ct 4,+E I

in,/21o 7- 1.o AA r1) 8.ff
1?tl'o 72?it 7n 1o+ K,O 2,A7
lL€,, 7L'6n to qt r.+2 2, z+
/ioi) 7a,qn 9o' gJ 1'ra1 L./ q
Iitr 7<of to{ 7o t27 2,O 9
l33i z3to /lo 4t y"?_ z.ctf
/9,'o3 73(3 t53 7(o I,of l,87 ltslr X",n



PUMPTNG TEST DATA Fat.1r.r .'2_-

wlil.L NO.

of

TYPE O!' I}l4l'Il,tS-,1,!l:i,1, (,o,1r-rlr1l (1 ,,'' 1
puMprNc/M:q)v,tlDrr^.,^ ----J19!'#*)

wATER LEVrir,s l"lrl.,,LEr,ra,
!'RoM pur'rr,t*. ilftl-il:t7-ct^-

M. P . T'OR

DISTANCE
LOCATION

N-s:

PUI{PING SIRVAT WELL
oTHER ogsnnvn'r-rbN WELL (S)

PUMP ON: D

PUMP OFF: DATB

CLOCK

TII[r*

EI,APSIJT) TIM
(minutes ) E/ c',

wATtiR I,li\,[:1,
MEASURLMIiNT

(feet)
L)(JMPJNG RAT!

( cJlrrn )

__ . : _

REMARKS
t t G.l <1 s. ctr rg) a

/r/3+ 73tf It'f +0,1 8. oo /,6?
/ro6 7q/( 2t (, ->ZJ 7?i t,7 7
/13{
//,3, )

7irl{ Lq> 3t:,* 78V L&-
7E$) 14.9 777 l,1+

/73 { %(r i6{ 2<t '7 767 /.+(-l
tv33 7c23 I (.O 7 (",2 /.4+
tq 3{ 7<]< "/{{ t{,( 7s7 /,31
1O3q 7 7+q {+q I Lf.t 7,{o /.32
4/d6 77q4 tqE /3, I /, a/(c /, eb c/t".ry" .lt-r.'** - -.-1r.4,e^a7 7651 h57 tt.q 7,4/ l,?t
,2E,lt/ .lgtq 7tLl 7, 31 /, e I
ooa€ -/q7r)

Yf 7la

'/-7c /0,2s J,3q t. t1
olau t?,b ?, (" a, bo l,lz
0dp< f |ct5 8q< ?,o 7, eb /, og
633o 8 l0,D ?bo "< /, 09
o/e/ ta tV t0tt/ 3,1 7. /l o,r1U
05e0 v17 B t07 b 7,7 a, /o 0,'l*
0a{ t'tr?{ ll "r4 ?,2t 7,0? 0,9I
l7f,9 8?17: l/94 7,O 7. ob 0.66
)?'17 Fl st I l, f \ot f 7. 0/ 0,t3 i! n,rnrii Skod,i,n)'yzz tfrl t4 t1 LO 7, a* 0,s4 :/,,rr' ,y,,,..! ,:i;:icl. \I S L.iV gff
0tl trx l t31l f,l

IA.L 7,or 0.1,3
lt 30 lch t'{ 4o Co 6,qI 0"Y1
t3?,'L (1r,t I 5Gz 5.6 I?t I I 0,N0 I

lf .t"n *[4o t6g"0 5,3 J,1o 0,7L
t130 ilmo I too 5,a lo. Fb o.69 ----l

i qla qtE iq(t 4. ?, 6,tD 0.6t-
2l +o 9lso io5o q,{ / 6.79 o,G/ r- 1-,-.,o ^l
233K $ev zt Es 4,3L 6.7+ o, s6 | | | Ft 'Lt+h,r f\nth

N -r., f).^h-SlLtx 919 I L29t{' 4,tr , (( o 7c) -TI

oJ3r l etor ?--to, 3.qi ItQ o,6 t
1

/



[)rcrjcct. rrlo. )n-K:.tilri PUMPING TEST DATA l),ltJr.: -3 c-: t

Typu o[" puMt)fl{(] 1,r.1:"i.r.' C,,nrTa^} q_qgg:rrrJ
puMprNc/(EIoVr,R-E rrl't,A -.4J
M.p. poR ilTEEl.nvrr,s __/r* ,...,.,,.,
DISTANCE !'IIOM PUMTINC wlir,i, 2;i]-.-
LOCATTON j*

wltltJ NO. N,u.i-/., OLsu,,tfr.^ *.
PUI1PINCJ SURVATI WELL
OTITER OIsSDRVATION WELL (S)

U,,+, ,ti- d,l ---.-
PUMP ON, 'ii,tW
PUMp oFF.- oxtyW rrME;-,

I,APSUD Tllltq
(minutes) | t/t'

-"i__'_
wnTHR t,tivt:t.,
MEA.SURLMI:N'I

(f eel )

0/0P 1 o1 oo



Frc:jut..t. r,Jo. flf. .4_1.7 PUMPING TEST DATA

WUI,I, NO.

O ryp' o' pryrrg-1,r;:'r'-Qs-rexr.-[- !ggzl*)puMpJNc/@i[6lIFi rrn,r,n]o''*o'E-:----r'J+- 
---

M. p. ron w-rvrrin LEVrJr,s [gc_dn1-]r.rt, - on d:r, r/ r.,:;,,", DISTANCI !'I(O!1 PUMIJING WUI.I, ALSO' N J, LOCAI'ION -*S

I

:l

I

-i

i,l
I
I'l

'1.I
l't

'i
I
I
It
I

I

dri
t.

.i
il

.l
,i

I
I

:.1.l
I'l
I
I
t'I

it:lrl
,(
.l

i

I

r'i

I'
i

1t

"li
i
I
I

. t'
,I

t

i

e ur.r n n'r c /66ilGr) wu r-r.

r.rMa //;36._
TI!18 ry:lo .'

CLOCX
,l\ l' M l.r

(minutes ) E/E'

wA'ttiIi
MIASUI

(fg\1

l;".xtl:i;-_
u:Mr:N1'

It. )

il;,'. *r;
(qpm) REMARKS

1" D tL/. $ or rs ) a.

il,40 1?.b6 cl gz 2,1f 1. () oL<".ue,r i LW
tl3b.5 7 )6,5 0,5 /{,{il r 2.71 z>52-
tlal '7701 I Tzot z 75 2.f t
t32 7201. 2 3dot 2,75 2.E)
tl3j 7lo9 2 z+o t Z7r 2.87
It2.I 72D+ 4 tYtt 2..fo 7.fG
lt35_ 7Lo, 4 t t/-4 | 2.t3 2.51
136

*)LOL
6 l2o t z.gD 1,TA

?, 5yIl t'l 7L61 -7 t03r) Z.7a-
IJfi
I l1tI

7zof, ? ?ot 2.?ll 2.s7
72_o1 q 3ot z,7',\

tt40 72tO l?) 7zt 2.7 7 2, fs
lttlz TZlZ iz 6ot 1.7 t
htt.4 7)t4 | t4 :) t:) 2.GI ?. +{
It'[L 1Lt c t6 45r 1-.tz 7.+f/
ttt{.E 1Lt1 fi t/o I 2,7'/ 2, 13
It5o -t126 7a 3t't 71< 2.f t
ltSz 1L22 J'L 3z?, 2,G1 2.+ q
,t55 -72U Z5 211 2,7r( 2, ro
200 TLio ]'^, 2,1 | 2.6? ':,q<l

lZo5 2235 ,2* 20+ 2,74 2.50
zto 77+[ cla l., I ?71 2,+q

tzt6 1L4q /t5 lGI 2.t: 2.49(
tTzo 7 l5o t45 2. 61 2.,?{

1. *nILSo 7 L(.6 .60 I ?-l Z,6tl
l2+o' 17'16 :lo t04 2.56 2.32_
tL5o uq,0 {o QI z,17 2:7 3
13 to 746D /0D 73 -s 4a 7., 1q
t3\o 7}Lo t2p 6t 23{ | l+

(lf,.r'.rr,., fKtz{4 732+ 144 50.'l L.?3 2,Oq
14zLl zS51 /7+ t/?,3 7,.2+ 2,oo l''li- Rt



t)r(, juct. l.J(r. {! -i 3-rt l1.rt1r.t 
._. a _- crf 3

wrtr,t No _V"*.Ar""r"+,"n 
'

p ur'r n r u c /q sr{fiFi6D wnr.r.
ol.,HriR oBslFlETfidfr- WELL (s )

i/;..-i7
PUMPON, Dm
PUMP oFF. oArrffi# rrMEE-,

PUMPING TEST DATA

TYPE OI' T,UMPINC .t,.nt:iT

p upr p r r.r c lnCdlu n] rrn,r, n
M. P . I.OR\nTIIR.--LEVIiI,S
DISTANCE !'I1OI"1 PUMPINC

-'[..o5;il, i!. I-A'crcts-H'i" / )" '*,.,'tgWE[,L' z(. qot '
LOCATTON s

CLOC

'n f ML1

F;;-;;
I (minutes )

t /t.,
WATLR

MEA'sUI
(fc.t

t,livt.:1.,

lLt',1lJN'I'

'r, I

PI'MPJNG RATI
(oprn) REMARKS

t t 0,2q :i (lr s'

/<{4 7yt* 71+ 2rr.3 /7 4a /, gq

//-qL 7+q/ 25,7 2-cD l.7t
J7n r 7<57 35f zt.3 Lq.7 t ,69
tgz + 7dt-t tlt+ lt{.+ /,s* l,6 Ll-

/421 7(7 | Lf7 { /(.? l. E7 I Crs

z4zr 7 718 53K lq,+ l,xo t,{6
/, Ietlt2

AJ3B

7fl16 bo5 /x,rl /. 71 5l
7/1"4 1a0I t/.6 /.1/ t,4i

v v:/ \o' tr11;ry':,81
l)'

,5 - flt6:

ztzt 7ga4 7a/ I 0,at /, bt t,40
)07b 71 Bb 7Bb )D, A /, b/ /.37
Dl3b 70{b 7il" J,5_ t.2 / /,,)?
0alu
034D

8/D b ?ob ,1,(i /,41 /, t<
I l7o q't o 6,rl /.2/p- /, /g

KqrNltnjf. .l/r,j_rf ;/h :

)43< *aa5 /0 d5 t.0 /, 37 /6
05y0 8l7o /of o 7,b /. zG /, /7
0h?,? fl14'l II t/7 _?.e / ..3b l, /,7
07<5 A4o1 /,105 7,0 /- 34 /,t0
033y ('l/.'1, t L(tL (P, r /, 3 ) ),01
oI cr> ?,540 t3+d trlloo I |, 2,?- r, 06 c)trrrt,r,,l ob*,,tr,r)s /-h/lo4r, 1;ts t3t\!t r,)

lo.,L l.3t . o'l ^lKrrN.li)yo:o"',.

%
KAr^l -bppe&

ll'4't $6rr t'liJ 6.o I4rt.2 | l.o+
t34r, {77 5 | 575 E/

-). \o t.zq l,o5
t54L gglL t G17 5,.3 /-z,l l, o0
/7 5o 1o( o tt r0 4,8 o5 0,'fr I

--- lUll
lr'll

2tzr 9z,s( 3os{ q5s o ,9,t o7+
23zt q$+ 1t €+ +.3+ o 87 o,6.t

e?oh{*,.w ut)<a tvle I tc Qle-1:r)hz

h.rl]'"n T
o tTL 8Wz 7L7 2- 4, tz O,KG o.L 1_

OB z'r qsq o 23?r: Lt,o) Q,6L 0.{ N

o{zz Qt t t ,!- .a LI 3.N 7 o. 90 1) ':6
oTzn 18s o 7 6so s,7q 0. re c. {./
t006 ??75 J7?5 3,58 0,1b 0,5t/ o4s"rm./ A. il

io



LrrojEcf N". .A3" :4..3.? PUMPING TEST DA"TA l.,r<1e _;)* <tf 3

TYPE OT,'

PUMPING/
M. P. I'OR
DISTANCE
LOCATION

PUMN]:NC l,$::iT @-p,) P ulrn rNc(oBs[RVAT roN wDLr)
orrrnR osdmTll[ffiEilJsl

6.--
PUMP ON: DA
PUMP OFF. D^Ttr.4-/1-B8!IUOI7EE,

lf .

l:| '. ,

!:

lo
i
li

ERY L.rA'

R LEVUI,S
FIIOI"I PUI.,IPING WIILI,

WATER I,IiVI.:L
I'IEASURIMtrNT

(feer)
(ninutes )



TYPE OI' PUMPING l,fi:iiT archt] e
P UMP I N G / I{66TdE I,Ai[.n-:
M. P. FOR
DISTAI{CE
LOCATTON

WATHR

FROM

S

.LEVIII,S

PUMPING
2
WEI.I,

Ur

.ss )nL-* Cc.:t
46b6'

t)rojeer: No. -t_t:.ft?.! _ .. PUMPTNG TEST DATA PrrtJo I oE I
J___

wlil,L No. &r/u"tl , ..

__%

---\__P UrlP IN G,/r)R:PRVAT IOD WELL
orfiER ossnlTt[mN WELL (S)

u.,* & /Jo,// :-
PUMPON, OW
PUMP oFF - oxrs4T, rrMEF-,

o

. 't

o



o

APPENDIX B

CALCULATIONS IN SUPPORT OF TEXT

o
Inc.

3
a6
€
\l

*
o
sqWILLIAM E. NORK,



WI!.LIAM E. NORK, !NIC.
1026 West First Street
RENO, NEVADA 89503

(7O2) 322-2604
CHECKEO BY

rmna+r /ffi)tn Gd6, tla olrl.



' iN rnlpiloers
tpreA3e tF.pJr.oB, rYPE)

.Cyernn cHEMisrRY ANALYSTs:E_J
Attn: Fees may apply to some types of samples.

TYPE O}' ANALYSIS:
E Check here for ROUTTNE DOMESTIC ANALYSIS.

Circle the constituents needed for PARTIAL ANALYSIS.

SAMPLING INSTRUCTIoNS: 7t[ htt ' +*t I
The sampte submitted must be representative of the source. Spring and surface
water samples should be as free of dirt and debris as possible. Wells should be
pumped thoroughly before sampling, changing the water in the casing at least.--
three times. Product water from filters should be sampled after running for

REPORT TO:, ,.
Nr.........-.-....M-
e a a ress -....../-.d.2fi..
City

NEVADA STATE HEALTH LABORATORY
NEVADA DIVISION OF,HEALTH

1660 N. Virginia Strebt
Reno, Nevada E9503

(702) 789-033s

79141
'-t ' i

.j

REASON FOR ANALYSIS:
D Loan /

E Personal health reasons

D Purchase of the property

E Rental or sale of property
E Subdivision approval

Ek' o ther......Oa,*,-s.*...!-:{t.= *7.

SOURCE OF WATER:
Filter D Yes DB. No

Public D Yes eF tto
Spring ................----..-..--...--.

well.....Q(........oepttr....^/.6.0-.....rt.
Hot....-.........-.......Co1d.................--.......

IN USE D Yes fi tto

USE OF WATER:
5l-domestic drinking water

E Geothermal

! Industrial or mining
D lrrigation
D other.........

I n i tiats .......c.i2 )./-7................

Surf ace...................

Casing diamet.r..../..Y......in.
Casing depth.. I -L.-a---..tt.

Nitrate 8. 6 Manganese 0.(1 0 Turbidity A .2

Alkalinity B 6 Copper 0. 00 pH 8.47

EC Z4g

Barium .0 " 00

Boron 0.0

Arsenic 0.004 $ilice 38

The results below are representative only of the sample submitted to this laboratory.

FOR LABORATORY USE ONLY

T.D.S. @
103" c.

Hardness

Calcium

Magnesium

Sodium

Potassium

Sulfate

165

PRINT OTHER DESIRED
CONSTITUENTS I]ELOW

t0ru

32

35

r.. . ..67::: .lil*.z.Irf-
Collected by

_PWS r.D.-.....

.?3DW A-Pri.-----..------....-..Sec............................
-'r 

r,-................--......2nd........i..-..........3rd-.......................

p"t. n..'a.....-{/.1

Remarks-.....
.. ---- l'€r#:!Tti..i::r::::,:J

ppm=parts pcr million, milligrams pcr litcr
S.U.=Standard Units

0.156l (Rcr. lt-Si) <@D
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(PLEASE PRIIIT OR TYPE)

il

NEVADA STATE HEALTH LABORATORY
NEVADA DIVISION OF HEALTH

f660 N. Virginia Street
Reno, Nevada 89503

(702) 789-0335

79L42
'n

Iv
All of the information below must be filled in

or the analysis will not be performed.
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TJWATER CHEMISTRY ANALYSIS:
Attn: Fees maylapply to some types of samples.

sAMpLrNc tNsrRUCrroNS: l?J Art. J** |
The sampte submitted must be representative of the source. spring and surface REASoN FoR ANALYSIS:
water samples should be as free of dirt and debris as possibte. Wills should be E Loan
pumped thoroughly before sampting, changing the water in the casing at least
three times. Product water from filters should be sampled after running for
about ten (10) minutes.

,*!..n.n;.. r......., u"....!!....1....!. 3 lll

' 11

TYPE O}' ANALYSIS:
E.Check here for ROUTINE DOMESTTC ANALYS|S.

Circle the constituents needed for PARTIAL ANALYSIS.

Sampled by
Owner -
Address

E Subdivisionapproval,
Ei- o th e r ........s.."-.*r..t!*.! r n i t i ar s ......,,/-....).y.1....

General Location..

I Personal health reasons

D Purchase of the property
D Rental or sale of property

USE OF WATER:

-di Dorn.rti. drinking water

E ceothermal
E lndustrial or mining
E lrrigation
I other

Type........

The results below are representative only of the sample submitted to this laboratory.

Nitrate B. 7 rurbility. 0 .2

pH 8.49

Bicarbonate , l0 0 Zinc 0.00

Bariurn 0 . 01

Doron 0.0

Arsenic 0.004 Silica 38

T.D.S. @
103'c. 164

Hardness 32

Calcium

Magnesium

Sodium

Potassium

Sulfate

Collccted by

FOR LABORATORY USE ONLY PRINT OTHER DESIRED
CONSTITUENTS BELOW

irllll"
I st.-,.....-...-...........-2nd .......-...............3rd.........-.....-.......

Date Rec,d...... 1. I tl t l{- ..t^1 ..?./-:.
ppm=parts per million, milligrams per liier
S.U. = Standard Units

0.156l (Rcv. lt.8s) @


