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E(ECUIIVE STI{IAFUT

As part, of Wastroe @rn::t1r's well Field Developrent PIan, a project. was

urdeftaken to t€st five i-:rigation r.rells at Fistr Slrings, Honey Lal<e Val1ey i:r

Wastroe @mtlr. Ten nrcnitor uells rrene conskucted ard atrproximately ten day

Elrpirg tests we!:e ccrrpleted on eadr well in orden to detennine the

b:ansnissivities, storativities ard geologric cba::actenistics at ttrese

respective sites.

Ihe Wilson Well was Fleed at 31000 g6xr for ten days wittr a total d::avdcwn of

76 feet. Ihe average bsnsni-ssivity was 1O9,OOO gpd/ft,. witJ: a storativitlr of

0.003. Ihe Wilson I{eIt is ccnpleted in a coar:se gn:ajJrcd sard aquifen, confined

ard of limited ortent. Ooncentr:ations of sodirln ard sulfate predcrnir:ate this

waten r^hich has total dissolved solids (TDS) of 467 tr4xn.

flee Ferr:et I{eIl is ccnpleted rostly jn fracfu:ed volcanics. It was purped at

1,420 gprn fcr ten days w"ith a trtal d::avrlcnn of 148 feet. Ilre average

tr:ansrdssivity ard storativity rrcre IO5r000 gpd/ft ard 0.006, respectively.

Ttris confined aErifer is lirrked to ttre sane aquifer that tlre Wilson Well is
ccurpleted irr. Water quality is good lrtft TDS of 233 gxn.

The Headquarters I{eI1 is ccnpteted. in frach-Eed volcanics ard alluvial

materials. lhe a1ltnrial aquifen appear:s to be r:nconfined vhile tJ:e fr-actr:red

volcanic aquifen is confined. Ifie Headqr:arfers WelI was pr-utped at 31080 gpn

for six days vdtJr at tstal d:aldcryn of 12 feet. A restrrcnse in tlre Jarboe WeII,

5'OOO feet scnrth, was ncrted. Ifie average tr=nsni.ssiviQr ard sEor:ativitlr is
2851000 gpd/ft ard 0.007, reqpectively. Water Erality is good wittr a TDS of

203 gxn.

The Jarboe lell is corpleted nnstly in fr-actrred volcanics ard confjled jn

nature. It was trrryed at 11955 gSxn for seven dalrs with a tortal dr-avdcmn of l-27
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feet. Ihe average tr=nsdssivity ard sEor:ativitlr is 160,500 gpd/ft ard 0.007.

Water ryality is good lrith a IDS of 165 grn.

The Hodges I{eIl is ccrpletcd in a coarse gl:ained ga:aveI wittr serni-confined or

confiled aquifer corditions. It was gurped at I,923 gtrxn for ten days wittr a

tcrtal of 32 feet of draudcnm. The average b:ansnissivity ard storativity is

165,000 gpd/ft ard 0.0045. Water Erality is good wittr a IDS of 200 trIxn.

Negative Uornary corrlitions eld-st at tlre Wilson, Hodges, ard at the Jarboe

I^Iell. Itrese teenreaffe bcu:dar-ies generally caused a 50? re&rction in

bnnsnissiviBr. Based on ttre data available frccn these tests it is

conssrntively estirnat€d that 71600-101600 AF cculd be safely trn-urped, on an

annual basis, frcrn the F.ish sprjrgs area.

Oonsidemble work needs to be acccnplistred to defjxe ard qr:arrtify groundh,ater

recharge am aischarge as well as tmter quality concerns. It is reccnmnended

that an elplor:atory eilUrrg prog[ran begjn as vel] as grourdi^rater node[inq.

-2-



I ]NIRODUCTTON

I Drrirg the Spnirg of 1989, ttre Wastroe ocRrnEy lftility Division jlitiatcd a
I ronitorirg rell consEr:.ction ard test 1rrrpilg prog:arn at ttre Fistr Sprirgs Ranctr

I in Honey Inke. Ihe trx.rrpose of tlre prognrarn was to better urdenstard the aquiferI
responses to hi*I yield production wells. Tlp npnitorirg wells were

I consEructed for eactr of the five production wells. Each production well r^ras

I pureed frcrn seven to t€n days.

I

I 
Ttre Fistr sprjrys Rarrctr (Fignre 1) qerates five i:rigation wells, eactr

I producirg betrueen 15OO to 3OoO ggxn. Tlrene hrere no obsenration we11s in ttre

I inurEdiate area so ttrat aquifer reslpnse prediction was termcnrs. lhree of the
I

production wells are ccnpleted ard scr:eened jn alluvir:rn as well as fr-actured
I

t volcanics. Littrologic logs ard previos pmqpiry t€sts yielded llrdt€d

r hlnirologric inforanation. Ihe @rnt1z's WeIl Field DeveloSxrent P1anrs objectives

t were:

I 1. to detelrdne tlre littrology of ttrese aquifersr 2. to denive accu:ate b:ansui"ssivity ard. storativity values of ttre
I

3. to di-stirguish prodr:ctiwity zones in the respective lithologies

I 4. to bett€r uderrstard ttre aquifer geonebry wittr respect, to ba:rda41t corditica:s

I 5. to better u:derstard lorg term aquifer response to plrpirg
I

I
I
I
t
I
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Ihe Fistr Sprirgs Rand is sitr:ated on an alluvial veneered pedlnent bourded on

ttre south try tlre fault blocked Virrginia Rarge ard to the norttr b1r plalp ard

lacusbile deposits (Plate 1). Itre Vi-rginia Range is ccnposed of volcanic flcnr

rock pLrysiog:aphically Cifp'irrg norttrvnrd jrrto ttre Honey Lake Basin vrtrich is a

structu::al depression. Ttre volcanics are prirnarity faulted ty rrorttr-souttr

trendirg nonnal faults difpirg ""+** (Q:ose, 1984). The Warm Sprirgs Val1ey

fault zone bcn:nds the Vi-:rginia Rarge to ttre sorthwesE.. Tlee playa ard

IacusEirre deposits of tlre Honey Lake Basin are retrnrted to be jn e><cess of one

thcusard feet, fine g:ained with verlr 1cw hlnl::aulic corduc*,ivit1r. Tlrese

deposits are p::obably derived frcxn the Virgirria Range, ttre Fort Sage l,Ior:ntains

ard to a lesser o<tent frcm ttre l-ake l-ahontan episode.

Ihe i:rigated lards are primarily on alfiryial deposits gradirg frcun coarse to

fire in a nortttrmnd direction. Ttrese deposit thidqresses, \rarlr frcxn fortlr feet

to jr excess of 450 feet latera1ly ard generally ttridcen rrorttn^rard ts,rard the

pla)ts. Underlyirg ttrese deposits are ardesitic ard basaltic flo,rrrocJ<, trrffs

ard cirder deposits.

Plate 2 is a geologric ferre diago:arn of a trnrtion of rish sprirgs Ranch. It r^ras

ccrpleted $z Washoe Ocurty staff ard is based on interpretation of littrologic

ei1lixg logs. Ihe diagn:an is dcnrirnted tp' a conjectu::al fault between ttre

Ferzel T-:rigation I{eIl ard the Ferrel Obsenntion Well #2. This conjecfu:aI

fault is probably a contjrruation of far-rltirg in ttre virginia Rarge ard nnpped

in Section l, T.25N, R.188 (Cose, 1984).

To the taest of tttis fault is an alltnrial rrpocl<etrr of coarse to nredir-un sard.

Ihe georeblr is not )olcxrm, hrt probably ortends or gn:ades westvnrd near thre

Warm Sprirgs Valley fault zone to Section 27 (?) and 28, T.2O{, R.lgE. The

pod<et is bcunded to the scnrth jn Section 35 ty tlre volcanics ard to the notttr

tV the playa in Section 23 (?) . fhis alllnrial aquifer will be refelred to'ast
I



r tlre Wilson Aquifer, as it is the aquifer tbat tne wilson WeII is ccnpleted in.

I The Wilson obsenration boretroles enccu:tened tllis sard until a clay was
I

peneb:ated. It is noE lctcrrn hcnr tJlid< ttre clay is, trrt it contained volcanic

I fragnents ard is belierrcd to be a veattrered unit of tJ:e volcanics as

illttst::atcd jrr the fence diagn:an. Itre Fond I{eIIs #f arn #Z (Section 22) are

I ccrpleted in nnsEly flrc ga:aircd sards ard clays r^rtrich should be differentiated

I frcrn tlre rrptoc)<etrt sedfuents hltdrogeologically.
I
r 1lo tlre east of ttri.s conjectrral. fault are ttre volcanics r^rtrich djF eastwa:rd
Ir tcnnrd ttre Headquarter-s ard Jarboe l{e11s. lhe thidsress of ttre allrrrrir-un

I jncr:eases frcm 40 feet at tl:e Ferrel to 165 feet at ttre Headquarters. It rncst
I

trxobabty thicJcens norttrward tcnard ttre playa as weII as becanrirg fjxer
I
I ga:ajred. ffccn the drillirg cperations it r.ras difficrrlt to detennine fault

I 
zones in the volcanics. A nctable trrublerr zone was penetrated. frcnr 155 to 180

I feet at tlre Headquarters, hrt was alparently absent at tlre Jarboe. Ttre

I volcanics are generally thol$rt to have been exkuded ard Uren flcwed
I

horizontally ard contjrn:cn:s1y in tlre local area. Cljriker zones are probably

I the porors redia for gn:omdvnte nrrvqnent witfdn ttrese volcanics.

I Ihe Hodges WeIl is locatcd in an al}nrial sub basin (Fig:re 1 and Plate 1).I
The ephaneral Cottornrood eeek has deposit€d mostly coa::se grailed sards ard

I gravels in ttre vicinity of tlre Hodges ldell. Ihese probably beccme

I firrer E:alnea ard gn:ade to clay in t]:e pla}ra area (Section 3, 9, I7t T.26liI,
I

R.198). Ihe @arse g:ained sedj:srts at tlre Hodges Well are abcnrt 370 feet

I thid< ard cnrenlay volcanics. Veqir little clay was enco.rntened durirg drillirgI
cper-atios, suggestirg mpid tplift ard octensive erosion of the Vi:lginia Range

I to the scuEh ard east.

t
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DRILLT}iG OPERAITONS

Ihe objective of the drillirg prog:an was to ccnplete nonitoring r.rells irr

t}le sigrificarrt aq'.rifelrs wderlyirg the Fish qpri-ngs Ranch Errea. Sixce tlrree

of ttre production $tells rtere perforated in botJr alluvial ard volcanic

forrnations, bservation vells wene oonstrusted so as to isotate irdividual

aquifers. Ihi-s vnrld allcnr definition of ttre respective aquifer hlnlraulic

pararcters tlrol$r aquifer response drriry trx.urpirg. At ttre Wilson ard Hodges

Wel1s, tqp obsewation wells were drilled to help delineate the alluvial

aErifens.

Oasis DriUirgr was awa:rded a conb:act, to fri}l ard corrstrucb, these nonitorilg

weIIs. Drilliry ccnunenced feEuaql 23, 1989 ard sias ccnpleted April 19, 1989.

A Midlay l6de1 15 Direct, Rcrbaqf &illirtg rig ms used to dritl 6'r noninal

diarcter borelroles. T\ro inctr dianete steel casirg was used as well casirg.

Ihe gn:aveI consisted of 3/8rr sorted Arhrn gravel (quar{z). In all cases an

atrproximate 50 foctt. sanitaqf seal ccnpleted tlre boretrole. Developrerrt i,ns L1r

air lift.

lltre figru:es jn afpenaix A depict, ttre littrology ard well consbruction for eactr

obsennlion veII. Figu:e A1 depicts consbiu.ction of the Wilson Obsewation

I,tel1 #1 (east). Ilais 440 foot well was perforated in tlre sarp zones as tlre

i:rigation well ard r.ras located 150 feet east of t}re i:rigation weII. A secord

obsenration well was conskusted 500 feet to tlre scnAh of ttre i:rigation weII

(Figre A2). Ihis r+ell ms ccnpleted. te 23O feet as the rrtrrccJ<et" alluvial

aquifer thinned scnrthward.

Figre A3 depicts lithology ard well construction at the Ferrel obserruation

I4ell- #1. Based on tlre Ferrel r.leJ-l 1og, it r^ras epectea to encounte alluvia1

naterial dcrun to 240 feet. Horever, thre allrrrrial naterial proved to be forty

feet tttid<. Drill crrttirrgs of tie rrclcanics belcnr ttre alluvir-un were scrnewhat

differentiated as altened ard nixed nafic volcanics (40-90 ft.), nixed basaltic



I ard red cirder rictt 'volcanics (9o-150 ft. ) ard basalt (bo-250 ft. ) . Itris

I obsenmtion lell was also perforated in the sarrp zone as tlre Ferrel i-rrigation
I

weIl.

- Figure A  illusb:ate the littrology ard relI consbrrction of ttre Fecrel

I Obsenration WeLL #2 (hrest). Ihis well was ccnpleted to a depth of 210 feet in
I

fjne to nediun sards. It is believed tnat this forrnation is of the sane tlpe

t of detritus that the Wilson l$ells we!:e ccnpleted in. Apparerrtly, ttre sane clay

r lense cnrenlies the Wilson Aquifer at tlre sr:r:face.

I
Ihe Jarboe i:rigation well (Fignre A5) is ccnpleted in alluvial deposits (o-1I5

I ft. ) ard volcarrics to a depbh of 500 feet. Ihe tcp of tlre per:forations in ttre

I r+e1l @in at 95 feet. In onden to-dittenentiate the contrilrrtion of flcm frorn
I

ttre aLluvir.un, a slrallcnr well was drilled to 1o5 feet (WeII #2). tlee first

I Jarboe obserrmtion I$eIl r.ras &illed to 5oO feet, per:forated il the volcanics toI
140 feet ard sealed frcrn 130 feet to s.rfaoe. Ihi-s design: was to isolate

t response to frfipirg in ttre volcanic aquifer. ldediun E:ailed sard ccnprised ttre

I alluriun to 116 feet. Basalts (115-343 ft. ) primarily overlay a rourded to
I

arquLar sedfuerrt deposit (343-365 ft. ) . Ardesites ard basalts alternate to 5OO

I feet. Possible fraclr.nre or cliriker zones nay be at 165 feet, 248 feE, 295I
feet, 331 feet, 370 feet, ard especially at 420 feet wtrere significarrt

I circrrlation loss occrrn:ed.

I Ihe Headqrrarters i:rigation (Figtre A6) well was reported to be cased to 1oo

fec't- with perfor:ations at 60 to lOO feet. Q>en hole consEustion r,,rias utilizedI
I then, frcnr 100 feet, to 400 feet. .Ll1rnrial deposits are 165 feet thicJ<

I overlyirg a nrtble zone (165-180 ft. ) , nixed 'volcanics (180-220 ft. ) , tr::ffsI
(22O-3OO ft. ) ard basalt (300-400 ft. ) . CUiker zones rnay exist at 287 feet,

I 330 feet, ard possibly fi:acfired belcnr 350 feet,. Ihe obsenntion wells were

consku.cted nnrch lilce ttle Jarboe l{elLs. IfQ#I was perforated. frcnr 200 feet to
r
I



I
I
I

400 feet ard sealed frcrn I9O feet to sr.rfaoe. IX2#2 was pertorated in the

allnrrir-un frccn 49 feet to 175 feet. Ihe rubble zone wzrs ncnitored h n#Z.

Firrally, trrp obsenntion r+ells vrene consEucted at tlre Hodges irzig6tion weII.

Figrra:e A7 ilhstr:ates the constmcEion. Hodges #l is I50 feet west of ttre

i:rigation teII ard is petforated in ttre sarrE zones as ttre Hodges i:rigation
well. It's tctal depth j-s 260 feet. Hodges #2 is located 760 feet sor:th of

the i:rigation weII ard is ccurpleted to a deprth of 126 feet. l,Ied.ir-un to coarse

ga:avel eldsts frcsn the sur:face to 380 feet ard lie on urdisb,irquished

volcanics.

PUMPII'IG TESTS

Set Itp ard l4easurenBnt - Wilson Ptnrp of l$oodlarxl, california vras ar{rarded t}re

conb:act, to set W plrpirg t€sts for Wastroe Oourty. Each i-:rigation well was

eqldpPed wittr a stilliry weII for water lerreI monitorirg. Each well dischrargre

ms linked to t€n jxctr, above gn:anrd, irrigation pipelile in onden to tansport

the disctrarrgre ar^ray frcnr t.}re area of influence. fhis d.isbance was tlpically one

tnlf rnile. Ihe pipeline rrlas equiFped witJl a l'lco:cnreter totalizilq nreten ard an

orifice platernanonete at ttre Aischarge erd. In ttris way ttre flcni ::ate corld

be reasu:ed by, 1) the tstalizea, 2) the ueter ::ate ard 3) by a rnanoneter tube.

Tlpicalfy, tbe i:rigation well ard boEtr rrcnitorirg wel1s were eguipped wittr an

eleckic scnrder (Actat, or Pcnrcu:s) ard water 1eve1s wene neasured acorately to

the nearest hurdredti of a focrt, frccn a rcastr:ixg point. o'ttrer wel1s j:r

ttre vicinity vlere also neasn:ed peniodically. At start-rp one person per well

was used for ttre first 1OO mirnrtes in tlre test. Ihe pmping tests lasted frorn

seven to ten da1rc. Barcxretric pressure ms rnnitored thrctrghort ttre prograrn

ard used in ttre arnlleis of ttre data. At least one peron was on site at all
tinEs. Reccveqr data was rurnitored jn ttre sane forrnat for as lorg as possible.

I
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Tab1e I srmunarizes the ppi:tg t€sE, data. Ihe Wilson test ran for lO days at a
pltpirg rate of 3050 gpn. fhe final plrpirg l-evel was 105.96 feet resufting in

75.78 feet of tcrtal &adcrrn.

Ihe I{eadquarters test ::an for six days before pnp problems forced an early

stlrtdcn^n. rhe initial trrlrping ::ate was at 3080 gtrxn for 6.I days wittr a pr-urpirg

lerrel at 48.73 feet resultjry in L2.35 feet of total- dr-avricnm. At ttris poirt

trrlrpjrtg tates drqped, nost sign:ificarrtly at 9355 rnjrutes to 2650 gprn. Ttre

flcnr rate vras narnrally reduced to less than 25oo g6xn ard finally stlrt dcryn at

10rlo5 nirutes. Possijcle e4ltarntions for ttre flcnr re&rctions were debris

cloggirg t}le pmp intake or that ttre trurp bcftrls hol<e suctrion.

The Ferr:el test ran for ten dale at an average pmqpiry ::ate of 1420 gprn. The

jnitial- rate tlas 1500 g6xn, lrrt was reduced to 1360 g6xn at 3O7O nianrt€s as the

trxlrpirg level ms quid<ly aproactrirg tlre pap intake. Ihe f1cry r:ate hras

difficult to urairrtain ard parpirg lenrels wene initially fupossifcle to neasr-rre

drre to cascadirg water ard well inefficienclz. Itre fira]- pnlrpirg l-evel ms

atrproximately 148 feet resultirgr in tstal dr:avdcm'n of approximately 131 feet.

Ere Jarboe test ::an for seven da1e. A borol<en fuel trurp ended tJ:e test at 1570

nirnrtes, Ihe t€sE, restarted after 1380 rnjrnrtes of reccnrery ard r-an for 9990

]ninrrtes at a pfipirg rate of 1965 glxn. Ihe Snlrpirg 1evel was at 17G.65 feet

resultirg in 127.44 feet of d::arrdcnrn. Ihe flcnr rate was diffiq'rlt to rnaintajn

due to rclI inefficiency.

Ihe H@es test, ::an for I0 dalzs at a flcs ::ate of 1923 gprn. Ttre final plrlpjng

level vns 58.67 feet resultirg in 31.94 feet of &:avdcnin.

I
I
I
I
I
I
I
I -10-
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Wilson
obs #1
oB #2

Headquar+ers
obs #1
oB #2

FerreI
obs #1
oB #2

Jarboe
obs #l
oE #2

H@res
obs #1
oB #2

TDES
@
IESIIIG

03lo5-o3/L5

rrnefftcrl
O{IM}IESI

14405

PIIISIIG
Rnffi
(eil)

3050

s:Blftc
I;8IIEL(m)
30.18
28.53
33.25

36.38
34.77
36.19

17.13
18.05
24.65

49.2L
52.53
49.07

36.73
37.84
45.82

IUIAL
InAtm9f,{
(FEEr)

75.78
35.46
I8.48

12.35
I7.64
5.O2

148
11.s9
3.44

L27.44
9.36
2.58

3l-.94
14.03
5.72

o3/L7-O3/24 873s 3080

03/29-04/O8 14339 L420

04/]-3-O4/2A geeo 196s

o4/22-Os/O2 L4344 L923
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RESUUTS AND DTSCTJSSION

Wilson Well

Ihe Wilson well ard two obsenration wells are ccrqileted in allnrial sedj:rents

ard derive 9r*ry water from a confiled aquifer. Fignrres Z thrcugr 8 are plots

of tlre Ixntpirg t€sb. data from ttrese wells ard tlre \tES 8 well. Ihe dischargre

for the tsr day pmpirg test was held at a constant 3rlOO g6rn.

Figure 2 strcrus plots of ttre data frcm the plrpirq test on ttre Wilson T^tell. An

iryenealfe mmAaqtz occllrs at t:I5O ninites vrhich carlses tie b:ansnissivier to

deeease irr ttre vicinity of ttre well frcrn II4,OOO gpd/feet to 65,000 g@/feet,.

Figure 3 strcrus plots of tlre data frcnr obsenration ldell #1 l-ocated 150 feet to
the east of ttre Wilson Well ard srrypor{s t}re data frcxn Figrure 2. Figrure 4

strcrus plots of the dravdcnn data frcmr ttre Obsewatlon #2 WeIl located 500 feet

to the south of ttre wilson werr. rhis also reflects a bor:rda4r effect,, hrt
laten jrr tirne (approx. looo nin) ard ttre atrparent bransLi-ssivities are trigher.

At obsen/ation Well #2 the drange in slcpe may also have ocsrrzed at t:I5O rnin.

so that the data reflects two bor:rdaries. !{hat ccrplicates this arnllrsis is
the fact that ttre alluvial aquifer thicJ<ens frcrn tlre volcanic hills to the

Scuttr tcnaards ttre Wilson WelI, (see F'ign:re 1). Becar:se of ttre thicf<ening

aquifer tlre data aPpear nore as a q.ur/e t}lan as a str:ai$rt lixe jJl Fig1:re 4.

Figu:es 5, 5 ard 7 are the recoverlr cun/es for the Wilson, Obsennlion #1 ard

obsenration #2 weI1s, respectively. Ihey generally are rni-:ror images of ttre
plots of ttre dravalcrn: data.

Itre \ES 8 WetI was urdergoirg nonitoring hy ttre U.S.G.S. Ihe well was beirg

npnitored wittr a data logger ard water leve1 sensor. fhis equipment was

eJled<ed on lvlarctr 14t 1989 and accessed to Washoe oounty to nrake irdividr:al
IlEas|.Esnents. It was laten fourd ttrat ttre U.S.G.S. equiEment r.ras far:ler so

that no infonnation was collected durbg the wilson plrpjry test t1r ttre

u-s.G.S. The jnfonnation collected b1l wastroe oounty is.plortted on Figrure 8

I
I
I
I
I
I
t
I
I
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I with barcnretric data as we1l. It can be conclrded that d:atrlcnrn wasI
occurzirg. The b=nsnissiviQr is estimated at 102,OOO gpd/feet. Itris wel1 was

I drilled irr volcanics to a depttr of 11335 feet. No draqrlcnn was rreastred, as a

r result of pr.lrpirg the Wilson WeII, in tlre trrc Ford I{eIIs or t}re Ferrel I{e11.

I
1tab1e 2 lj"sts ttre transnissivities ard stor:age coefficients for the Wilson

I pfipirg tests. Ttrese estimates were derived usirg ttre "I$elI l[graulic
I T:rterpretation Hrograrn (VEIIP) " by }Ilpro Geo Chan, Irc. Acrrqtariry ttre WHIp

- e*iJnates witl. the JacobCooper l4ethod (on Fignn:es 2-7) there is generally

I good agreenent. Ihe average trangnissivity at ttre Wilson Ise1l (occluding

obsenration weLL #2) is 125,800 gpd/fooE, wittr a storage coefficient equal to
I 0.007

I

t A fery vnrds abdrt, tlle bourda4z jnfluenced (hdy. Infl. ) b:ansni.ssivity rralues

- listed on Tables 2, 3, 4, 5 ard. 6. Itr-is terrninology is used verlr loosety ard
I is tecfrricalty jncon:ect,. In a confined aquifer a bcn-urda4r does lcrt trtrrysically

I drarge ttre aquifen kansnissiviQr. A pLrysical ctrange jn ttre hlniraulic
I

corductiviQr occr.Es at. the bourdaqg. This jnfluences tlre flcnr of gn:orrdwater

I aqross that bordaqrr tcnanrds ttre well. In tlre case of a negative bcundary ttre

I Fnlrpilg well is influenced by an jnsease jn ttre r^ate of d:avdcnn of ttreIr pfiqPjJg level. This rate of decline can be desci-bed. as a tr=nsn-issivity value

I in order to 1) verify a boundarlr ty ccmparirg the ctrarges in slcpe ard 2)
I

predict lorg term prpilg leve1s in ttre vicinity of tlre trrlrpirg well. Ifre

I rralues listed jn tables ard fignres strculd be limited in usage to Uais

d.isanssion

I

l:

I
I
I
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IiIIT-9CIN IRANST{I-9TIIIITES AIID STERAIITVIITES

T \lefuE
(cFp/m)

102,600
135,600
I24 IOOO

92,2O0
116,800
84,234

EI['g. INEL.
T \ZIIIIE
(G[p/Er)

67,3OO
66r500
73 r 000

56r900
52,100
64,2OO

STERBffi
6EEETCTEilT

0.0015
0.003
0.016

!!EIr'

wilson (p)
obs #1 (p)
oE #2 (p)

Wilson (r)
obs #1 (r)
ore #2 (r)
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Headquar*eu:s I{ell

The Headquarters prrcduction roell was Frqped for seven days at two purpirg

rates. Ihe jnitial pfipirg rate rsas 31080 g6m. At t=€lOO nin. (6.3 days)

tlre ::ate rvas reduced to 21500 gpn. Aften seven days ttre well was tr-rrned off as

it was felt that no additional i:Tfonnation cculd be obrEained wittr three

additiorral days of plrpirg at tlre lcruer level. lhe reduction in flcnr was

prrobably caused initially by debri"s clogi-ng ttre trr-urp intake.

Fign:res 9, 10 ard 11 are the drawrtcnm cun/es for ttre Headquarfers koduction,

Obsenration #l (rod< aquifer), ard obsenntion #2 (a1lrlda1 aquifen) welIs,

respectively. Figrrn:e t ha-<ically diqrlays a str:aightline cr:nre with a

b:angldssivitlr of 273,000 gpd/fooE.. Eds weII produces wat€r. frcrn an alllnrial
aquifer ard a rod< aquifer. At ttre conEact, of these two littrologries is a 15

foort, thick nble zone.

Figtres 10 ard 11 display the effects of 1r.urping on tie irdividr.ral aquifers.

Itrese shcnr that ga:eater d::ardcnrrr ocsrrr:ed in tlre rock aquifen (17.5 feet) than

irr the alluvial aquifen (5 feet) ard the production well (12.5 feet). Ihis
i::d.icates tlat nctE, only are well ard formation losses rni:rimal, lxrt ttrat ttre

alluvia1 aquifer offsets (hy 5 feet) tlre d:arrdcnm effects caused frcnr purping

soley tJre rocJ< aquifer. Flcm to tlre p:odtrction well ocsurs frorn bottr

aquifers, hrt, it is not lmcnn at rfiat flcry r:ates.

Figrure 1l strcrus a constant ::ate of decline jJt the a1luvia1 obsenration weII

frcrn b30 nin. Fignre 10 slrcns a near constant r^ate of decline jn ttre rocJ<

obsenration well r.rntil t=3oq rnirnrtes. Itris curye d.isplays dr:aI porositlr

behavie. llhe late tjtre data represent tlre aquifen bsnsrd"ssivitl'.

-22-
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In detenuinirg b:ansdssivities for these aquifeL:s ttre ird.ividr:al aischarges

mlst be lcrcnm ard obvicnrsly is not. oisctrarges, 
"nq 

ttre resulting
b3nsd-ssivities, vere adjusted ard ccxrpared to tfre prodgction well

b:ansnissivity. If the disctlarye frcm tlle rrccl< aquifer was 2,OOO g*xn then t5e

b:ansldssivity $cnr1d be 152,ooo gpd/foot arrt within the elpected ralge of
values- Ihe b:ansnissivity of ttre allurial aquifer r.roufd b l:g2,Ooo gtrrc/feet,

Lhich seeills high given ttre clay content,. Hcrever, the rrubble zorre is
rep:eserrted in tlre al1lnrial aqllifer ard cculd acccunt for ttre ancsnalcusly trisr
figrure as nrble zones frequently harrc tri$r bangnissivities. For ccnparison,

the b:ansd-ssivities of the Hodges ard wilson wells (in alhnrial aquifers) are
165,000 gpd/feet ard llOrOOO g@/feet respectivety.

Fign:res )2t 13 ard 14 are ttre recoverlz qlrves for tlre Headqr-rarters production,

Obsennlion #1 ard Obsenntion #zlib1ls, respectively. Basically, tlrese

reccrverlz s.Irves &plicate ttre resrrlts fron pry)irg althqlsr the

tmnsnissivities are hi$ten, especially at ttre trrroduction wel1. Ttre production

well recovery cun/e irdicat^s a tf,ansri-ssivity of 42o,ooo g@/feet (3020 gpn) .

Figture 13 irdicates a rocl< aquifer bransd-ssivity of 2o3,ooo gpd/foot (2ooo

gFrn) ard Fignre 14 irdicats a transnissivity of L92,Oo0 gpd/focrt, for t1.re

alltrtrial aquifer (1020 gtrn).

Figrr-u:e 15 strcrys the &:asrlcnn curve neasr.u:ed in ttre Jarboe p:oduction well frcsn

pryjrtg tlre Headqr-rarters I.{eII. this strcns 1.33 feet of drarnlcnm ard a
fuargdssiviW value of 428,ooo gpd/feet r.rtlich considers barcnnekic effects
(crthervdse an elrcnecR.ls fignre of 6001000 gpd/feet is calculatcd). Itris value
coincides with the Headquarter^s recc'\rery value ard is irdicative of flris area

of i:rfluence (approxfuratery one rnire). Table 3 Ii-sts proposed tr:ansrdssivities
ard storativities for ttre Headquar{er-s wells.

-30-



TAEtr;E 3

IGEWDRIES I{EH, W AI{D S:IERATTVTIIES

!EI,
Ha (p)
ta #I 1p;
Ha #z (p)
Jarboe

rc (r)
IIQ #1 (r)
rrQ #2 (r)

T-\ZIIIIES
G[p/rcor

273,OOO
I52r 00o
182r000
428,000

42O|OOO
203,000
192,000

S:TEREffi
@EEfACmW

0.0017
0.012
0.007

DISCSARGE
GPU

3020
2000
1020

3020
2000
1020
3020
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Fen:el Well

rtre Fen:el koduction well is believed to be ocrpleted in rrclcanics cnrerlain b1r

atrproximateLy 70 feet of alluvir-un. rhis is based on ttre litlrology enccnntened

frcm drillirg ttle Ferr:el Obserrntion WelI #I I5O feet to the sotrth. Hcnrever,

the rrWeII Drillers Report[ filed wittr ttre State EYrgineen's office in 1gzs on

ttre Ferr:e1 H:oduction Well indicates 24O fexrl- of alluviun. Itre Felrel
Obsenration WeLL #2, located 1,500 feet to the wes:t is ccnpleted to a detrrttr of
2lO feet in al}Irir-un. Figrures 16 thrcnryh 20 are p1oEs of ttre plrpirg test
data.

cascading rriaten prevented accurate nnnitorilg of tlre Felrel we11 durirg
pmpirq. oonsequently, no draiadcnm cur:ve was generated for thre Fer.::e1 l{ell.
After 51 hcnrs of purpirg at 1,500 g6xr ttre flcw was reduced b 11360 g6xr dge to
the p-upirg level nearirg ttre p.urp intake. Figrure 16 depicts ttre d::aldcnm

lenel in ttre Felrel obsenntion well #1. At 2,000 ninutes a ctrarge i11 gre

slcpe ocs.L^s- Ihis is due to a reclrargre fcunOary or fron leakage. Ifie
atrparent bansnissivity ineeases tTt,o fold frcrn 731300 g@/feet to l38,1oo
gpd/feet. Fign:re 17 depicts thre d::alrdcnn data frron tlre Fen:el obsenration well
#2- A constant tate of d::avxtcrun occrrrs after 50 rnirnrtes of prpirg wit5 a
tr:ansdssiviQr of approximately 198rooo gpd/feet based on a plrpirg rate of
1,500 g6xn. '-.* - {- --

An e>plarntion for Figures 16 and 17 is that tlre bedrocl< aqtrifer is
da::acterized irl the first 2tooo nirn:tes at obsenration Well #1. Observation

well- #2 dtar^acter-izes t.Le al1rlrial aquifer ard it is this aquifer that pro'ides
tlte ttleakagert or change h transnissivier at t2rOOO ninutes on Fign:r:e 16.

rtt-is cqrld physically be acccnplished tlro ruays. First ttre allr5ria1 aquifen
tbjixs easEt{ard ard overlays t.hre bedrocJ< aquifer providirg horizontal leakage

once adequate pressure differentials are obtajred. rhe 1ithologiic logr at
obsewation well #1 does not necessarily srryport, this, as only a 5 focrb rense
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T

t of gravel was 4iscovered in a 50 feet sequence of clays arrt alt41:ed volcalics

I (see Figu:e A3). A seord cotlcepb, is tnat a steeply dipping fault occ-qrs
I

betqpen the thD aquifetrs so ttrat leakage betrreen tlre trrc aqrrifers nay occur

I laterally. rhis is depicted in Plate 1. A rpre accurate assessent co.ud beI

nade if ttre lithology ard aquifen ctra::acteristics at tlre Fer::el prodtrction weII
I were locnin. bnkiJertion of flcry frcsn ttre coar:se sards at the secord

I obsenmtion well to tie Fen:el H:oduction WelI can be estlnated. If ttre
r btansnissivity of ttre tryilson aqrifertr is averaged. at 1261000 gpd/ft, then the

I fluc rate i-s 950 gEn at ttre Ferret obsewatiqr ldell #2.I - r- rf:LL ,r.

T = 264.0 11\\ -,
IS

1261000 gpd/ft = 2G4 (950 cnm) (2)
2ft.

I 
Figures 18, 19 ard 20 are the recoverlf crrrves at ttre Ferrel, ttre Ferr:el

I Obsenntion #1 ard the Fertel obsenntion #2l{ells, respecEively. Fignrres 18

I ard 19 are iderrtical ard reflect, the &:ar*tcrn q.E:rre of Fign:re 16, obsenrationI
I{eII #1- this sryorts t}re belief ttrat ttre lit}rology at t}re Felre1 Well is ttre

I sarE as at Ure Obsenntion lSell #1. Fignre 20 is tJle reccnrerl cp:rre of
Obsesrration libll #2 afi, dr-plicates ttre dravldcn6 currre.

I
Table 4 lisEs the tr:angnissivities ard stor:age coefficients as determiled $r

r w.H.r.P.

I
I

I
I

I
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Jarboe Well

Ihe Jarboe constant discharge test was essertiafly rrn for seven days after a

faulQr fuel trurp intelrryEed the initial start (one day) . Becar.se of large

trell inefficiencies, cascad.ilg waten ard lOA flrctr-rations in flcnr, rpasurernents

jn tlre Jarboe $b11 rtere poor ard/or suspect. Figtre 2I displalns ttre data frcxn

the Jarboe wel1 dlrrirq ppirg. Data was not collec*ed durirg t]re first 19

rinutes, as one peLsorl started lp tne test ard was concentratilg on rFjsuring
t}e obsenation lelIs. Flrcm Figru:e 21 the flat slcpe frcrn t:20 ninrtes to
t=300 ninrtes cannctt be satisfactorily oplained. It ccn.rld be ttrat water in
storage frccn snall fi:aclen:es vrcne sqplying tlre discfrargre. A transLissivitlr of
74,LOO gpd/feet was estjrnated.

I Because ttre well is corpleted in tr^ro aquifer rysteurs (rocJ< ard alllvial) it is

- ncrt' easlr to detertnine b:ansnissivlties of eactr aqdfer. rhe contrihtion of
r flovr fron eactr aquifen is rlot alparera. Flcv to the well frcsn the alluvial

I aquifer can oco.rr ill ti.D lJEtys. Eitlrer frcm vertical leakage to tle bedrocJ< ardI
then along f::actu:es to ttre r.reJ-l or trorizontally to the we1l. Figrures 22 arrt,

t 23 ared::awccnn curves for obsenration I$eII #1 (rccl< aquifer) ard obsewation

t 
vteLL #2 (allrnrial aqr:uifer).

I
I
I
I
I
I
t

If \rettical leakage was ocaxr.ing firon the al-1rnrial aqdfer to ttre rocl<

aquifer, a positirrc charge 5rr slcpe shculd ocqlr on Figrr:re 22 ard,this aid ncrE,

occur. Ihe slotted casirg jn the Jarboe I{eIl beghs at 95 feet ard ttre

allurial-bedrocJ< contact is alproxirnately at 115 feet. Ihe phreatic sur^face jn

ttre alluvir.un r^las at 49 feet prior to 1xlpirg. Ihe ptarpirg level jrr the Jarboe

Well qras always 150 feet belcry lard. su:face so that an |tallurrialrr groprdurater

gn:ad.ierrt to tlre well occurr:ed. ft is felt tlren that ttre a1luuial aqldfen

srplies waten to the rell horizontally.

A response to Flntpirg occun:ed in trre alllndal obsenntion Well at t=70

ninutes. Ttre tr*rreatic sr.n:face contirnred to deaease at a fairly constant r-ate

-40-



E

oo
$

tl

l-q
A

6

o

3

t

H
b
I
I
t
I
I
I
I
o
I
I
I
I
I
I
I
?
r!*,..""^'"f



h

E
o.
o)oo
o-
ro
N

It

=OOrFcoFOI

e,
lr I

(n crNNCOIN OFco=Z-YlJ'J lJ'J < ()
c, oFJo
= @./r-cg(9 4=e=r-{ <oLlr. ?(J<

f,

l_r
tR,. s cYcL:s x lSfo rHg tNcH

!

I

Pz
..:-':"?u.

I
I
I
t
I
I
o
I
I
I
I
I
I
I
?
l" I.LOGA



b
t
I
t
I
I
T

I
p
I
I
I
I
I
I
I
l_

I
ln
i ('lt )"-



9

7
o

5

7
6

ooooooo
tn \C l-\ CO cr\ C

l_
RI

H
I

Ev
I

O;=

t
T

I
I
I
I

I
I
I
I
I
t
If
I



tJ

!J3

I
T

I
I
I
I
s
I
I

I
I
t
I
P

E
ct
c,)oo
o-

co

ll

:-F{



l.
5

7

H
t
EvI
-

I
I
I
I
I
I
s
I
I
I
I
I
I
I
?
I

-4u

o
o,oo

(7)-

ll



I
I
t
I
I
I
I
I
t

until t:5000 ninubes rittte!:ehy the slcpe increased dcrynr.rard. on Figure 22 a

negative slcpe cfnrge oenred at t=3r500 nirnfs. I\rc pesible oplanations

can be specufatea for this. It is possiJrle that a Ucurgary effect, occurred il
the rod< aqrifer ard j:: tlre al}lrial. aquifen at a later tirre. Ihe allrlrial
UmAar":f effect, ray have been tlre volcanic hills to ttre souttreast, h.rt U:e

distance (11500 feet) seems too gn:eat, given ttre sna1l alhnrial r-adir:s of

influence (360 feet). Anottrer e4ilarntion is tlat eittren a borrdary effect, or

_denat-ermg 
of fr:acfires ocqrn:ed jn the r.ock aqtrifer resultilg jn an incr:ease

in contrjJertirg flcr fron ttre allrrrrial aquifer in onden to reet tlre 1960 g6xn

demard of tlre fnlrpjrtg r.lell. Ihis latter e4llarration is intrdtively nore -.l

reasonabLe.

In orrcler to calcrrlate tlre tmnsrdssivity of each aquifen ttre disctrargre rate

frcsn each rust be ]<rtcffn. If tlre vo1rure of waten rsrcnred frcm ttre altrrnrir-un can

be detennined frcnr the cone of esEfunat€d detrxession, ttre aisctrarge frcsn tlre

roc:l< aquifer can be determined by diEfenence. assurgrtions mr-rst be rnade about

ttre gecnebric dinensions of tlre cone of depression. It is estirnated ttrat ttre

raditts of influence is 350 feet arxl t.tre na><i:mm ttricl<ness ranges frcxn 5 to 15

feet at the well-aquifer interface. Assrmirg that 1oA of this .volure is
released gcr:n*,nter, a t:ange of 50 to 150 g6m is determined. Referziry to

Fignn:e 23 a rar€e of 91000 tD 26,000 gpd/feet, can be calculated. Ihese l36rges

of rralues are reasonable fon this alltnrial aErifer. Txdeed, drring develc4xnent

of the alllnrlal obserrration ue1l, rrcry little disctrarge frcm the well r^ras

attailable. Ilxis wculd jrdicate that ttre lchrer rralues of dischargre ard

b:anmissivity shculd be used. Itcm Figlre 22 an aquifer bransdssivier of

280,000 gpd/feet ard bcuda4,r jnfluenoed. b:angtd-ssirrity of L2S,OOO gpd/feet is
derived. fhis is based on a rocJ< aquifer discharge of lr915 g;xn.

Fignres 24, 25 ard 26 are reccveLlz q,E:ves for ttre Jarboe, Obsewation Wells #1

dn #2 respectively. Tfie data frcnr tlre Jarboe I{elI is not consistent or

t
I
T

I
I
I
I
I
I
I -47-
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reliable because of floatirg oil in tlre ueII. Rapid reccwerlr is atrparerrt

ttrcnl$r. Fign:re 25 generally is ttre mi:ror irnage of ttre d::ardcr^r'n data frcm

Figru:e 22, although the inpenreable bordary is not, as atrparent. Itre atrparent

b:ansnissivities are 253,000 ard 187,ooo qlr/feet. Figrr:re 26 strcns t5e

recoverlz of tlre alluvial well ard t}rcugfr peo-rliar in sbape is ersily

e>plained. Recct\terT in tlre purped well r^ras initially rapid. due primarily to
largre well losses ard/or forrnation losses. Drrirg ttre jrritial reccnrerlr (E/8,)

peniod betr^teen 7,OOO ard 3OO ttre al}rrrial gn:adierrt due to 1rlrping was still
naintained at ttre Jarboe We1l. Itris was atrproximately 30 rrirutes ard. includes

a b:ansition tr=niod tcnnrrds recoveLlz. Jtcnr t/tt:3Oo to 2 norrnal reccr\reLlz

occr.rrs iJt ttre alllrial aErifer. F):cm t/t'=2 recoverT is abnonnally fast ard

probably reflects additional recoverlr due to tlre rocJ< aquifer with ttre gravel

pack as ttre cordtrit. oEtrer factors are that the Jarboe WeII r.ras Frped for a

day prior to ttre staft, of ttris test ard full reccnrerlr was not attained ard/or

ttre Use of a different well probe car-rsirg rcasurenrent error in tlre late stage

of testirg. Table 5 lists ttre tr:ansnissivities ard stor-ativities frcsn ttre

Jarboe pmpjrg test..
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r .fAmE ptuprlc rtsr w alirD srcRxt:rvft:rEs

I T \nLVES ENDr INEL T SrrRbcE PtiltrIrG
t !Et& ctp/mf G[p/rur @EEEIqIElrr cptr

I Jarboe (p) 74,ooo (?) 196s
I Jarboe Obs #1 (p) 280,ooo 125,ooo o.oooo5 191s

Jarboe ol= #z (p) lo,ooo lo,ooo o.oo8 50

I Jarboe (r) 324,ooo (?) 1s6sr Jarboe #1 (r) 253,OOO 187,OOO 1915Jarfu #Z (r) 22,OOO 7,3OO 50

I
I
I
I
I
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I
I
I
I
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t Hodses WelI

I Ihe Hodges I{eII is ccnpleted in oar:se g:ained sedj:rents. Ftcrn tbe dri11j11g
I

cperations it was urdetenniled as to ilhene ttrese glcavels actr:ally cnrerlayed tlre

I bo:ol<en volcanics. Figru:es 27-29 are serrilogr ptoEs of dr^ar*lcwn for tfre HodgesI
I'{ell, obsenntion #l ard obsenntiorr #2 respectively. Ihese figrures irdicate

I tlrat an iryenreaffe forCary ocisbs.

I
I I'igu:e 27 dw not strcry delayed yield effects. At atrproxirnately t=2,000

mirutes ard 5,OOO ninutes tlre slcpe ctrargres blz factors of 2. In theory a
II fcunAar:f will change tlre slcpe by a factor of 2. Figrr:re 28 strcrus a sna1l

I delayed yield ccnporrent for Obsenration WelI #f ard a bcurda4r effect. at
I

E=2,400 nirnrtes. Itre ctrange in slcpe is hy a factor of 2 lvtrictr i.s i:r line with

I theorT. Fignn:e 29 for obsenration I{eIt #2 strcms ti+o ctrarges in slope at
b1,000 mirntes ard t=4r000 nrirnrLes. S1cpe ctranges wene rorghly blz factors of

I2.

I Figru:es 30.32 are reco\rerlr crrnrcs for t]1e Hodges, Obsesntion #l a;6 #2

I 
respect'itrc\2. Because of irzigabion needs tlre recovery was ternrila.Eed at

r E/E'4. It appears tbat Uais tine vas also wtren cfrarges in slcpe lrere

t ocqxr.ing, reflectinq bcnmdaqf corditions. Ihe obsewation wells recoverlzI
plots are er<act reciprocals of ttre dr:ardcrun q.rrves. Figrrre 30 is a diffenent

_l .- scale than Fignre 27, b:t basically reprrcdrrces tlre sale hydr-aulic paa2rcters as

- the draiddcrrn data.

I
ft$Ie 6 li.sts trtansdssivities ard. stor^age coefficients. Ehese figtres vrereI-_-J-

t denived usirg lldro ceo crrsnr- rnc.- I{eIl Illdraulic rntelpretation kograrn--

I 0'u@). Ihe arnlysis was based on par*,iaI penetr:ation effec*s of an
I

unconfined, hcrnogenecus aquifer. rhe average b:ansrd.ssivity for the aquifer is

I 1541400 gpd/feet' ard a storage coefficient of 0.0045. Tlnis storage rralueI

reflects semi-confined conditions. n:ansnissivities based on incorpor-ation of
f fomOarll cord.itions average 8g,2oo gpd/feet,. ttrese shculd be used i:r

I
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raK;E 5

IffiESW

I EsrDy rNEL
I! T \AI]ES T VAII]ES STTRtsGE

luEt& (cFp/Fwn (@/F@r) @EEErqmvr

I Hodgres (p) r37,8oo ss,6oo o.oo4
Ofs. #1 (p) 203,300 1O8,4OO O.OOO5

r obE. #2 (p) I743OO 1O3,5OO O.OO9

r Hodges (r) 164,500
Obs. #1 (r) | 142,100

I 
ors. #2 (r) ' 640,300

I
I
I
I
I
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I
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I e*funatirg lorg tenr effects of g-urpirg tfris aqdfer. I{r{IP estimatcd a

I 
lcundarY to the east a distane of 8,500 feet. Itris nofld corzeqnrd to ttre

fault blocied Vitgjria Rarge ard/or the Ootstornpod far:It rnag>ed hy ttre Nerrada

I B.u:eau of l4ines (@ose, 1984)
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CHEMISlsur

Water quality analyses were rnade on aII five production vells at the Fistr

Qprirgs Ranctr. At least two arnlyses pen well r.rere rnade in order to veniflz t11e

initial results ard to docunent any qr:afiQr ttierds.

Fignrre 33 is a trilinear d.iagram vrtrich dessilces tlre rnajor ionic corposition of

each lrtaten. l[tre lcnver left porfion of tlre diagran displays, in pencentages,

the rnajor ca€ion conposition. It canr-'be seen that al.l five waters plot nostly

as a sodir-m rictr water. Itre lcnger right portion of ttre diagn:am shcffs that four

watens plob, as nnstly bicarbonate anion waters ard that tlre Wilson is
predoniratety anionic irr su.Ifate. Ihe Lpper portion of ttre diaga:anr ttren shrcrus

ttre tcrtal ionic nrake-r4g of ttrese r^raters. Ihe Wilson waten can be desei5ed as

a sodfunn:suffate r^rate, vtrile tl:e others are sodiurrbicarbonate r^laters.

Table 7 lists ttre general cfremi-sty of ttrese waters. Itrese rep:eserft averages

of tlre arnl1rees taken during-the pr.unprrg T*: _.h.: J.TF, Hodges, Ferrel ard

Headqua:*ers water are considered lov in total dissolved solids ard gener-a11y

e><cellent h quality. ltre Wilson waten is high in sodirm ard sglfate wittr

respect, to the other waters, trrt is wittrin ttre secorda:ry stardards of tlre state
ItSafe Dridriry Water Act. rr corrpariry ttre sodirmr ard sulfate of all ttre waters

jrdicates that the Ferzel waten is in part derived fi:cm tJ'.e Wilson area. Ihis
is st4por-ted frcm ttre prlrpirq tests. Since sodirn ard sr:lfate are alkali, t1'.e

liJcely scnrce of ttrese so}:bles jrr ttre Wilson I$elI r^rater is tlre plalza to the

fuunediate rrorttr. rt must $gllgltioned tiat $tuiIe pnlrpirg the Wi1son we1l,

hydrogen sulfide gas could be det-ected at the aiscfrarrp.
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TAEEE 7

ETSII trRItGS eAUm. CIIEITSW (rpn)

I TEES EEIGGL EO

N

F

Na

K

Ca

w
Fe

Itr

I
I
I
I
I
I
I
I

TDS
(urrits/ng1)

FII

@3

H@g

so4

CI

JAffi

16s

8.3

0

90

6.5

8

5

0.1

24.9

6.4

13.5

4.I

< 0.02

< 0.02

200

8.0

o

108

6

8.4

9.8

3.5

233 203

8.5

7

8.4

7

7

4.8

0.1

45.5

7.2

3.4

I.2

wrt.gN

467

8.2

0

93

226

20

0.3

I

LzL

3.9

2T

1.6

0.04

0.03

109 90

16.s 8

717

3.3

0.1

5.1

0.3

5.8

5.6

1.4

37.5 62

II;
I
I
I
I
I
I
I

<5 <5

.04

.01 .. .ols

<5 <5 <5

.038
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Aquifer Productivitv ard Redrarge Caehl:e

The trrurpose of ttris sectiorr is to give an appr"oxirnate assessrent of aquifer

productiviQr ard lJhat rrolxre of gcn:rdunter Wastroe Ocunty rnay elpect, to

e4>orf,. Ihis assessrerrE, is based on tlre 1r.urping tests ard general

hldrogeologric information. Ihe ability to m>cimize go:cnrrdwater caprh.rre is
limit€d ty tlre rnnnber of we1ls, well irrEerferene, water quality concerns ard

long terim dravalcrn effects. of rnst jJreoftane is that r,rtrile ttrese aquifers

are highly ban$d-ssive, the g:o:nAwater mrsE, be physically ard ecorrcrnically

arrailable on an anrual basis virhrally forever. llherefore, estimates of

grordvnte recharge rust be accu:ate ard ttror.o.rgh.

Itre rWilson Aquifsrtt is confined, allr-rrrial ard lfuuited jl o<tent, thor$ higrfy

corductive. Q:cmdwater pr:odrrction is limit€d by aqLlifer volune ard. water

quality (see Waten Onlity Section). Ihe aquifer shculd probably be pnped no

more than it's qrrent irigation rate (31000 g6rn) with ttre trurpirg r-ate

averaged to 365 days pen year (11000 g6xn). Itntil better assesgnent is rade

tcnnrds 1) recharge to the aquifen frcm ttre scnrth (volcarric hi$lards), 2)

vater quality nigo:ation frcm ttre norttr (playa) ard 3) lorg tenn aquifer

req)onse (storage depletion) an esEimate of lr5OO AF anrn:ally of p-urpagre is
made.

Ihe Hodges I{eIl is located. in ttre dtornrcod allrnrial fan. Ihe aquifer systan

of this $rb-basin consists of an allrnrial ard a bard rocJ< section of vrtrictr

little is l<ncnln. fhis subbasirr prrobably tras ttre gn:eatest poterrtial for
gcmamten catrrh.u:e than the Jarboe area ard tlre Wilson area. fhe

bansd.ssivity is Erite good h the al.Irnrial aqLlifer ard likevdse should be

good in tlre harr&rocJ<. I\rba:e e>pIor^ation strculd contirnre in ttds subbasi;1 to

delineate the alhnrial aquifer ard e>p1ee the hardrock areas. Wittr ttrree to

fcnr wells this area ccrfld possibly sr.pport, 3rOOO-5,OOO AF/A.
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Ihe Headalafters, Jarboe ard Ferrel l{el1s nnstly peneb:ate a hardrocJ< aquifer

in the sane sub-basin (Jarboe). Hrcductiqr ve1ls in Uris area lpuld be timited

b1r annual recharge ard uell i$eLt'e!:ence effects. Dqtloration for new well

sites shcnrld be hpst of the Jarboe I{eII ard near t}re Felrel I{eIl. ft sesns

plausible ttrat an estfunat€d 3rOOO-4rOo0 AF cculd be prped anrrually frcm tfris

sub-basin' tlrt npre rcrk nust be doire to .ry the recfrargre to ttre basirt ard

poterrtial poor quality r.rater nign:ation near tlre Fer,::el WelI.

Itntil tlre anrrual rectrargre ard fupacts on waten quality are nore clearly

defined, the estjrnated yield frccn the Fi-str sprirgs Ranch area is 2,600-10,600

AF/YR. adjusffi, will be rnade based on rectrargie estjmat€, ctrenistrlr analysis

ard oploratory driUing. Please keep in nird that esLfunating grourd$rater

catrrbrre frun pxrrrpirg tests is r-rnreliable ard only prelirninarlr at best. ptlrpiry

t€sEs irdicate the ability of ttre a4rifers to tr:ansnit water ard prcnride

estimats of lorg terrn &:ar*lcnrns in tells.

I
I
I
I
I
I
I
I
I
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6I{CU]STONS

lhe aquifers at Fistr ffrfugrs Randr elhibit, hi$r b:ansnissivity. Ihis reans

that the aquifers or porcnJs nedia are higily corductive of grcurdwate.

Storativity rralrres are nrcderate ard generally represent confined aquifers.

UanagsnenE of the aquifers rnrst ensu:e that futu:e Fnnnpage does rrort, reduce

aquifer p:essures encr$r to cause lard slrbsidenoe or unconfiled r^lats table

corditions. Based on data coltected to date 71500-101600 AF/n could be Elrped

annually frcm the Fish Sprirgs Area.

Ihe r^rater Etality is generally excellent, e).cepL irr ttre aqqifer qgstan tiat ttre

lgilson IdeJ-I parps frcclr. I:ocr:eased 1r.urpirg frcsn this area rEly calse quality

degn:adation at the Wilson I.{e11 ard to a lesser exEent at ttre Felrel I{e11.

tre physical wells ttremselves range fircnr poor to good cordition. A waten

irpoftatior plan tlculd recessarily rslujie ;eeGasdnt- oi Tfrij-rerrel ard the

Jarboe lge[. Itre Headquarters I{eIl also needs rehabilitation. Add.itional
7'-":*#:--: - '-

riells are neoessary to efficiently capttu:e arrn:al yie1d.

F\rb.ure work witJ: reqgec€ to tlre aErifer arnlysis at Fistr sprhgs rnust ilclr:de:

- recharge/aisclarle arnlpis with srphasis on water leveI declines ard
their relation to storatiwity ard aquifen dischraryre.

- water quality arnl1reis, especially jn tlre viciniQz of ttre Wi1son ard
Fen:el l{e1ls

- delineation of aqllifeLs ard banrdaries

- $e11 interference effects

- gcnr*nten mde[irg

Ihis report is only a par{iaI eranilation of t}re aquifers ard ttreir

chancterj-stics at Fi-str Sprilgs Ranch. The need for additiorral exanilation Fs

given abcwe is pa:annmt. It is recccmnerded that ttre next step is to ccrnnence

an oploratory drilIirrgr prognan based on gec4*rysical sr:nreys ard go:rtrlnter.

lrpdellirg. Conqrrrerrt work strculd address rpaten qualitfr concerns.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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S I ERRA ENVIRONI'IENTAL I.IOIiIITORING

taTER QUALIIT AnALYSIS BBCoBD

PBOJECT NAHE
Washoe Councy Departrnent of Public Works J.f,. I{AS-314

Ucilities Division P.0. Box II130 Reno, Nv 89520
P. 0. ll9r7 49

SAUPIJ IDENTITIC,ATION PA3AUETER PAnAXETER PA3AMETER PABAXETER PASA}fETER
, Sauple Collectlor
I D"t. I rtr"

Statlor
ID. pH

AraKJ-atrJ.ry
Carbonace

ArK4IAttr Ly

Bicarbonate
ET gIDDVI

Solids Color
-
HON DAY YI F240( I]T{ITS S. U.

mg/ I

IINITS CaC0
ng/ I

UNITS CaCo T]NITS INg/I I]NITS C. U.

I

t- r4-8g 9:00
'viilson
ti 4 8.2 g 92 474 <s

l-rr-rn 8: 30
I{iIson
]t ) 8.2 .r 99 494 <s

t Sulfate Chloride Nitrate Fluoride Sodium

I lUnits I mE/L Units: rne/1
mg/1

Units: N0^ Units: rng/1 Unics: urg/l
I
3-r a-89 9:00

!i ilson
tt zzJ 20 10.r f . i r25

l-,r-rn B: 30
Wilson
ii) 240 20 (o.r I.1 I2t

I Pdcassium Calci.um Magnesi.um lronr.'. Manganese

I Units: me/l U:rj.csl. mg/! Units: rng/1 ,-un1E.s: mg/ I Unics: mg/L
t
?-r a-Rq 9: 00

Wilson
#4 ?o 2T r.o 0. 04 0. 03

l-, ,-ro 8:30
LIilson
it\ 3.9 2T 1.6 0. 03 0. 02

I Arsenic

l-: -'- '.r Uaics: . rns/.1

L- 9:00
i{ilson
{i 4 0.036

5-8 8:30
Wilson
:t\ 0. 038

SMPIIBS BI: Washoe Counrv
Sr.:srs By:

T

AgPBOYED



K"ftl
SNSIERRA E}IVIRONTIENTAL IIONITORING

I
iArER QUALIIT AIATYSIS IECOBD

CT NAT{E
Washoe Councy Deparcmenc of Public Works J.tr. I^IAS-314

I Ucilicies Division P.O. Box IIl30 Reno, Nv Bg52O
P. O. li 97 r49

SA!{PIJ IDEMIFIC"A.TION PASAXEIER P^NA}(FIIER PANAUETUR PA8AXETER PATA}ETER
'rfle Cc

Date
llecrlo

Tlne
Statlor

ID. pH
aJ-KaIr-nr-Ey
Carbonare

AIkal-rnrEy
Bicarbonate

Tocal Dissol
SoIids Color

DAY Y o-240( IN{ITS S . U.
mg/ l-

INITS CaC0
mg/ I

ITNITS CaC0 UNITS ne/1 INITS C. U.

3- 5-8 9 10:00 krilson 8.2 / 91 464 15

-89 13:45 Irtilson/,12 8.2 ,g 95 429 <s

0-89 i0:30 wrJ.sontiJ 8.2 ./ 9l 4/Z (5

Sulface Chloride Nicrate Fluoride Sodiuur

Units: rns/1 Unics: ne/1
ng/ I

iinics: N0^ Units: urg/1 Unics: rne/1

89 10:00 WiIson 217 20 . 0.1 1.0 ii6
89 wIl_son.$z 7)" 20 < 0.1 1.0 t24

=10-gg 10:30 Wilsonil3 227 20 t.t no 120

Potassi-uE Calciurn Magnesium Iron Manganese

Units: ng/1 Unics: ns/l Unics: ng/l Units: rne/1 Unirsj urs/1,

89 I0: 00 I.iilson ?o 20 1.6 0. 04 0.03

-89 i3:45 Wilson/12 ?o 1.6 0. 04 0. 03

0-89 10: 30 I{ilson//3 4.0 2t I.6 0. 04 0. 03

t:i:
I

lY: Washoe Councv
!i3 SEM - G. Gross/J.l'lancravadi/A. lloos ASPIOVD



SIERRA ENVIRONI{ENTAL }TONITORTNG

ER QUALTIT AIIALYSIS BECOBD

BOJECT HAHE
Washoe Count

UEiliries Division

SAUPIJ IDE}IIIFIC,ATION

rtment of Public Works

P.0. Box 1l neno, Nv 89520

l-
I UON DAY Y

3-5-89

I{ashoe Countv

Arsenic

I

SEM - G. Gross



SIERRA ENVfROIII{ENTAI, I.IOIIITORING

,1"" QDALT'T Al{ALYsrs BscoBD

BOJECT NAHE
I'lashoe CounEv rcmenE of Public l,lorks J.B. I,JAS-314

Uciliries Dirrision, P.0. Box 11130 Reno, Nr' 89520
P.0. 1t9762

SAIfPLE IDEMIP CATIOTi PAXA}ETER ?ARAYPTER PASAMETEB PATAHETEE PA3A}ETEB
Sa.sple Collectlo
I p".. I tir"

Scatlon
ID. oH

Alkalinicy
Carbonace

AIkali-nicy
Bicarbonace

Tocal Disso.L
Solids Color

UON DAY Y o-2400 I]MTS S.U.
mg/l

IINITS CaCO

mg/1
IiNITS CaCO^ U}{ITS me/] I]NITS C. U.

,-18-89 l0:45 H0 /11 8.4 90 20t, (5

24-89 i0:50
FishSpgs

Ranch 8.4 I 90 202 <5

-Sulf are Chloride Nicrace Fluoride Sodium

Unics: mg/l Unics: me/L
mg/l

Unies: N0^ Unics: mglI Unics: mc/1

3-t8-89 10:45 H0 .+1 - 8 4.8 nl

24-89 10: 50
IishSpgs 

JRanch | 8 7 t4 .v n1 46

.t'oE,assLxm Calciurn Llaenesium f.ron Manganese

Unics: mz/I Unics : rne/ I Units: me/l Unirs: ms/L Unirs : rno /l

-18-89 10: 45 HQ #1 7.2 2.7 1',) t 0.02 <c.02

24-89 i0:50-
FlshSpgs
Rancb 7.3 z 0.02 <0.02

Arsenic n ^{,/ f,
Unics: ns/l Y-( W

'18-89 10:4 5 lnr iil ' o. oo5

24-89 i0:50
FishSpgs
Ranch . 0.025

4Ftu b z 2/c d^/S o* pu*tf'.t1 
- Auotll€a-

e /m PTo,n

AIPI.ES 3Y: Washoe Counry - D. Dr
:|.:srs r::

I

washoe uounEY - I). DragoD
SEI'I - G. Gross/ .].llancravadi/A.lioos AgPBOVZD
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SIERRA ENVTRON|ENTAL lrOlrITORrNG

i[el QUaLrrr A]rAr.,ysrs xGcoBD

IR0JECT NAI{E
I Washoe Councy Deparcmenr of public Works J.r. wAS-314

Utilities Division, p.0. Box 11130 Reno, Nv 99520
P.0. #97623

SAUPIJ IDEMIF CATION PAXA}TEIER PABAUETER P^NAMETEB PABA}{P]TER PAp^}{FTER
Ct

Date
IIectl.o

Tlme
Statlor

?t\ pH
Alkalinicy
Carbonate

Alkalinicy
BicarbonaEe

Total DissoL
SoIids Color

HON DAY Y 0-240c I]MTS S.U.
ng/ r

IINITS CaCO
mg/ I

IINITS CaCO UI{ITS me/1 I]NITS C.U.

3-18-89 10:45 HQ #i 8.4 o 90 204 <s

24-89 l0: 50
FlshSpgs
Ranch 8.4 8 90 202 <5

Sulfate Chloride Nitrate Fluoride Sodiurn

Units: mg/1 Units: ms/l
mg/1

Units: N0^ Unics: mgll- Unics: me/1

3-18-89 10: 45 H0 #r 6 4.8 t,<

24-89 10:50
FishSpgs

Ranch R 4.9 0.1 46

Potassiurn Calcium Magnesir:rn Iron Manganese

Units: me/l Units: ms/1 Units: mel1 Units: rne/1 Units: me/l

3-18-89 10 45 rlo /11 7.2 z. l t.2 < 0.02 <0.02
24-89 10: 50

Fj-shSpgs
Ranch 7.3 4 < 0.02 < 0.02

Arsenic

Units: mel1

?-1 R-RO 1n.z( HW #1 0.005

4-89 i0:50
FishSpgs
Ranch 0.025

'MP$S 8Y: I{ashoe County - D. Dr;&srsr::ffiJ.IPIJS
rfsr

I

wasnoe Uounty - D. Dragon
SEM - G. Gross/J. I"tancrav5diTAl6ls AgPEOVED
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ROJECT NAME

UON DAY

30-89

8-89

30-89

0-8

il-eg
.},IPLES BY:
rfsrs n:'

I

Washoe County Department of public Works

Uriliries Division p.O. Box i1130 Reno, NV

SIERRA ENVIRONITENTAL }TONITORING

89520
P.0. ll97 625

SAHPIJ IDEMITICATION
Ie Collec

Date Tlne

Washoe Countv - D. Dragon
seu - e. cross/e. r,rooiljGliEiadi41ry3svED BY:

J.lr. WAS-314

Carbonate Bi-carbonate Solids

ITNITS CaC0 untts mg/1

07 :30

Sulface Chloride NiEraEe Fluoride

Units: rg/1 Unirs: .g/1 Units: N0 Units: mg/l Units : rng/l

Potassir:m Calciun Manganese

Unj-rs: ng/1 Units: ng/1 Units: m Units. *g/l

Arsenic

Units: ne/l Units: ng/1 Units: rng/1 Unics, -g/I Unitst mg/l

I'arr a 'l



r SIERRA ENVTRONIiENTAL TTONITORING

vrErEB QUALIIT AIIALYSIS BECOBD

BOJECT NA}IE
Washoe County Deparcment of Public Works

Ucilities Division P.0. Box 11130 Reno, NV 89520

SAMPLE IDEMIFICATION
le Co

Date

}lON DAY

-?-30-8 9

P. 0. lt97 624

e
ectl
T1n

J.N. wAs-314

Mercury Selenium

IJNrrs mc/L IINrrs mc/L UNITS 'J,g/L

< 0.000s

* - Result t

A}fPLES
:rfysrs

I
APPBOVED BY:
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[*r* QUALrrr Ar{alysrs REcoRD

STERR,A ENVIRONI{ENTAL IIONI

SAilPLES

lar.rsrs

BY: Washoe County
g:t

I

PBOJECT NA}TE
Washoe Count arEment of Publi_c itlorks J.N. I4IAS-314

Reno, NV Bg5Z0
P. 0. {t9gr27SAXPLE IDEI'ITIFICATION

Sample Collect
Date I Tlne Carbonate

Alkalinitv otal Dissol
Bj-carbonatelsolidslColo,

UNITS me/1

4-r4-89 L2230

4-20-89 09: 30
fiodges
Prod.We

Sulfate Chloride Nitrace Fluoride

nics: mq/l

4-7A-89

Hodges
Prodtr{e

Potassiun

Units: ure/1 irs: ms/1

Hodges
Prodl,tre

APPBOVED
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r::

SIERRA ENVIRONI{ENTAL ilONTTORTNG

SAI'IPLES :

f:srs

I ""'

PROJECT NAI'TE

Utili-ties Division Box 1130 Reno

SA}TPLE IDE}TTIFICATION
Sau.ple Collectl

Date I ttr" Arseni-c

4-14-89 L2:30

4-20-89

4-23-89 | o9: oO ProdWell
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QUALIIT AI|ALYSIS BECoBD

SIERRA ENVIRON}IENTAL ITTONITORING

PROJECT NA}fE
Washoe County Deparcment of public Works J.tr. wAS-314

uEiliEi-es Division p.o. Box 1i130' Reno, NV Bg52o
P. 0. t!98395

SAXPI.E IDEMIPIC-A.TION

Date I Ttne
Alkah-nity

rbonaEe
Alkalinicy Total Dissol

Sulfate NitraEe Fluoride

nics: ng/1 Units2 mg/I Units: N0 Units: me/l Units:
15:00

Potassiurn

Units: n Units: m Units: rng/1 Uni-cs: ure/I

Arsenj-c

nits: ng/1

SA}.TPLES

e].rsrs

I

BY: Washoe Councy
3Yt AEPBOYED BY:



STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
Please complete this form in its entirety

OFFICE USE O'TLY

Log No

Permit No

t_/xtu

1:"'*17-4$&
New Well

Deepen

TYPE

f
tr

L'

!

J. OF WORK

Recondition

Other

LITHOLOGIC LOC

WELL TEST DATA

G.P.M.

5. TYPE

Cable D
Other D

6.
I
I
I
I

I
I
I

Watcr
Srrata

Weight per foor
-..Th i ckness-..........--:-....-.

Diamctcr

.---...-Z-inches
-..---...--_inches
....-.......-_.*inches

-..--.-.-inches
-...--*-inches

feet

From-_..._*---.-..--_--feet
From---.-feet ro--_*-feer
Frorn--.--feet

t0. DRILLER'S CERTIFICATION

Nevada contractor's license number'
issued by the Sute Conrracror's Board

Nevada contractor's driller's number
issued by the Division of Warer Resources. ......_. .._. _.. _

I 3o,,. *.,"r,.".,-Zf-,-Hi. 
tt*1feet 

beiow land surface
Fio$'--:G.P.M. _.. _. .. _ p.S.I

-. -w_atej. rernpera,ur..(*:i..1... t a";i*_.oj*--::--

.P.M.

.P.M.

.P.M.

v. I 1.85'

-G.l
.G.i

TG.Il-

BAILER TEST

Draw down-...-.--..-...feet

Draw down-....--.-.......feet

Draw down..-...-----.-.feet

4. PROPOSED USE

Domestic n Irrigation D Tesr K
Municipal D Industrial tr Srock n

Dmw Down I Afrer Hours

Roury E(

8. , 2, WELL CONSTRUCTTON

Diameter.--Q 1&.....---.in"n"s Toral deoth....-.

This well was drilled under my supervision and the repon is rrue to the
best of mv knowledpe-

Nevada driller's license number issued bv ttre t e o C
Division of Water gpsources, rhe on-site drillerJ2_2_L

USE ADDITIONAL SHEETS IF NECESSARY



I wHrrE-DrvrsroN oF WATER REsouRcEs
! cnxlnr'-cLIENT'S COPY
I PINTi-WELL DRILLER'S COPY

b;T;':;;:;F* (e
I ::::::::r-r-:r_-

STATE OF NEVADA

DIVISION OF \4ATER RESOURCES

WELL DRILLER'S REPORT
Please complete this form in its entiret]'

ADDRESS AT

,to sec...%-.......t......3.6-.............N/g R.

NorrcE oF rNrENr *o.././..t-fu-..

5. TYPE WELL
Cable ! Roury d(
Other E

oFFICE USE ('I\JLY

Log No.

Permit No.

Basin-.

D
D

TYPE

6
tr

3.

6.

I
I
T

I
I

.eX....-.1.

OF WORK

Recondition

Other

LITHOLOGIC LOG

WELL TEST DATA

G.P.M.

4.

Domestic D
Municipal f)

PROPOSED

Irrigation

Indusrrial

o

New Well

Deepen

USE

!
tr

Test Ef
Stock n

DRILLER'S CERTIFICATION

Matcrial

Diamctcr

.....--.R....-inches

-.------*.--.inches
..-....*...-*-inches

--.--.*inches
_-.---_-inches

Gravel packed: Yes D( No El
Gravelpackedrrorn--..-5-S*..---f eetro-.-ZA-Q

Frorn*-.la?- - - te"t rc-. Z-?-.Q

I
I
I
I

Frorn-..--*--feet
Frorn---_---.-.-_-feet
Frorn..-_-_..._--_.-...-_feet

Flou'-G.P.M. P.S.i.

9. ,rwATER LEVEL
Sutic water levet-F--P*.:--Zl.-feet below land surface

water temperarurr-(.99-.!.-.:F eualiry ,lk
8.?-.

7.

l9 10.

-..i...---.-....hours

-.-........-....hours

-..1....-..-...hours

This well was drilled under my supervision and the repon is true to the
best of mv knowledee.

N,,*-rlsl-i- -&t14-s*-: 4 c,

eao,"s,-&--6e1 3Jgffltos n--, g l; --.____--e.;;fiffi; _._..____-. ____?._ . t '
."J:,*ff 

'ff '311"3:ffi :,"#1"1"^,0._a,lg_?a)?*_t_
Nevada contracror's driller's number

issued by the Division of Water Resources-

I

I

Pump RPM

.P.M.

.P.M.

.P.M.

G

G

u

BAILER TEST

Draw down.-...-.--......feet

Draw down................feet

Draw down.....-..-.-..feet

',:,":i,1\llbl&:r-rt
lssued by W'atcr

(Rcv. I l.t5) USE ADDITIONAL SHEETS TF NECESSARY rot.62? @



I II'HITE-DIVISION OF WATER RESOURCES
CANART'-CLIENT'S COPY
PINK-WELL DRILLER'S COPY

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
Please complete this firrm in its entirety

ADDRESS AT WELL LOCATIOn-

.../5a----sau..k.

OFFICE USE ('!iLY

Log No

Permit No

Bas i n....-...-.......

NOTICE OF INTENT NO./2.3..7.2.

2. LOCATION

PERMIT NO.

!
D

TYPE OF

*
D

t
I
I
I
I

feet

I
I
T

I

Subdivision Name

New Well

Deepen

5. TYPE WELL
Cable tr Roury E<
Other E

This well was drilled under my supervision and the repon is true to thc
best of my knowledge.

Nane.*Q,Q.9.8*2tzlQ6-'-tzlf'-
eaaress-(s-. BaA-2rc{t-Cr+?**t -.t-,, ct / y Uy'.

Contracror - .'

Nevada conrractor's driller's number
issued by the tivi;o;;f w.i.i n..out""t-fF).23J-"3-

Nevada driller's license number issued by the , 
,

Division of Warer Resources, rhe on-sire ariner-JK3?-
G.P.M.

G.P.M.

G.P.M.

-.-...-......-..hours

...--.........hours

..-'---..---.-.hours

U......,n...1t(.!*)....'to sec....Q..fl.......r.......A.6..........N/tR.-.... /..?.......e...........tt1

WORK

Recondition

Other

LITHOLOGIC LOG

WELL TEST DATA

BAILER TEST

Draw down.-.....-.-.-.-.feet

Draw down................feet

D raw down...--...........feet

8. 
- 

WELL CONSTRUCTTON

Diameter-..-(c-.7fi 
-.--in"n"sToula"prn.-....4-O.Q...-....feer

-..-inches
cas i ng reco rd.. -Q11.. 7. a /ta. -..,.4. t.
Weight per foot..-._._---

Diamctcr

...._-_-__..tncnes

.-....*......_inches 
--...-....--.-*fee

--.-inches --.--*...__._-fee

-.-...-_inches 
--.-.-.._.._._..fee

---.-inches --*----fee

Depth of

Perforations:

Type perforar

' From--Q,.-(l-----:-feer rc 

-fuA---feet"Frorn--feet to--.----feet
Frorn-...-_-.---.-.-_feet
From-_--_---._-_feet
From-.--.--....._-...----feet

9. WATER LEVEL
Suric water teuet--=?-4,*r1*?--feet below land surface
Flou,- G.P.M. :S.I.
Watertemperaure/Cf:..(..-.'F Qualirl'

10. DRILLER'S CERTIFICATION

Nevada contractor's license number
issued by the Sure Contracror's Board

Thickness.....--.

Gravel packed: Yesf4 No D - i!' ii
Gravet packed trom-Z*?Q.-.feet to..-...4A-Q..--r.., i':i

pRoposED usE O e S G< //rll/'4. PROPOSED USE C:(:s'c</+(/(>
Domestic D lrrigation tr Test F(
Municipal D Industrial n Srock tr

DraP Down I AftCr Hours Pumo

l Date suned- , D--YJ
I o"," complercd.- # --/--?--,, tg-F--l
I

(Rcr'. I l.t5t USE ADDITIOT*AL SHEETS IF NECESSARY

on sltc or contractot



I wHrTE-Dtvrstot\ oF WATER RESOURCES
I CANARI-CLTENT'S COPY
I prNK-wELL DRTLLER's copy

Ir PRINT OR TYPE ONLY
U

-' 
/, tnn I

STATE OF NEVADA

DIVISIOn\ OF WATER RESOURCES

WELL DRILLER'S REPORT
Please complete this form in its entirety

ADDRESS AT WELL LOCATION........

Fro rn------...---..--.feet
From-.--.*.---_.-feet
Fronu-.--*.----feet

WATER LEVEL

ol'FtcE u.sE oNLl'

Log No.

Permit No....

Basin..-...........

NOTICE OF INTENT NO./-A5-.22

tr
D

Watcr
Strau

6.

I
I
t
I
I
t

'1. owNER.-.
MAILING ADDRESS.

2. LOCATI
PERMIT NO.

TYPE OF WORK
New Well X Recondition

Deepen a Orher

LITHOLOCIC LOG

Matcrial

5. TYPE WELL
Cable D Roury p(
Other D

8. - /) WELL CONSTRUCTTON

Diamerer....-6- fu.-...--..in"n", Total depth...... ./...7.5-....""

-.--.--*.--inches
.-........--.inches

-...-.-inches 
*feed __.__*_.1___feetl

Surface seal: Yes FZ- , No E Type..,Ct?.--n(4_t___
Depth of 

".ut-. 
..-..--.19* *feet

Gravel packed: Yes P- No E ;-
Gravel packed t o .*--Q-S- *-feet r-.*!-!-5..-feet i

.--.inches

--..inches

Casi ng record- .-.2.!.1...-..--.gtk/,t-......14 -/.?A.
Weighr per foot-.__..*.._._-_ .-_.._.Thickness_

Diamercr From To

*--l-2-S--*---r,,",
---...--.-..--...feet

--feet

Perforations;

Type

Size perforar

rrom- -. {I.........._*feer ro -/...?--€--.--feer
'.:+.t"*

SI

1

I
I
I
I

G.P.M.

G.P.M.

G.P.M.

(Rcu I l.t5)
I

BAILER TEST

Draw down-...-...-....-..feet ..-.--.......-.hours

Draw down.-.-........---.feet --.-...._...-...hours

Draw dowru--...--..-.--.feet ..-1....-.-....hours

a1K......./.-/./.3..a..........

4. PROPOSED USE
DomesticDlrrigarionETesr
Municipal Dlndusrrial trSrock

WELL TEST DATA

Pump RPM

S rati c water t eu el *-3.4-- 43 
-----lfeet 

ber ow l and su rface
Flow.-....-.*.....-*..-..-_.-G.p.M
Warerremperarure.(64-.(-..F eualiry

t0. DRILLER'S CERTIFICATION
This well was drilled under my supervision and the repon is rue to the
best of my knowledge.

-"J,",*"rlTff 
:'S,i"t'S:ffi :,"#1"tr"*a_apzs.!zi_

Nevada conrracror's driller's number
issued by the Division of Warer Resources-_ ..:.._._ ....._

Nevada driller's license number issued bv the
Division of water n..oui."i ur "*riitlilr:, .J.SS-f _

USE ADDITIONAL SHEETS IF n*ECESSARY



Permit No...--.-

I - WELL DRILLER'S REPORT I Basin"""""""""""""'..'.'.""""""""""""'-"-""'

f,nntXf OR TYPE ONLY Please complere this form in its entirery

9 t NorrcE oF rNrENr No.../../..y_#/.

I wHITE-DIvtsroN oF wATER REsouRcEs srATE oF NEVADA I tFFrcr: u.sc oNLy

t Fi^lilli;;ii'BIlLr'3,3".o"" DIvIsIoN oF wArER REsouRcEs I Log No.---..-..---

l:yl::;;;;;;;t*. *fJ;i,?:i,i __:s"*/ti-:i/ rt;;i;]J;:, :;;tL.:-

I r*"" ""
TYPE OF

New Well V
Deepen tr

tr
n

5. TYPE WELL
Cable E Roraryg,
Other EI

I
I
I

WORK

Recondition

Other

LITHOLOGIC LOG

WELL TEST DATA

WELL CONSTRUCTION

1

I
I
I
t

I
l3::

l9
IQ

Pump RPM

This well was drilled under my supervision and the rcpon is true to the
best of my knowledge.

^ ", J:,t H Tff 'Si"l"3ilii; Llil,i "; o^d w
Nevada contracror's driller's number

issued by the Division of Warer Resources-. ' 
__

M.
M.
M

BAILER TEST

Draw down--.-.--.........feet ..-..--.-.......hours

Draw down.-.-.--.........fcet -...-..--.---.hours
Draw down..........-.-...feet ..L----.-..-.hours

PROPOSED U5s e66RU4*,4. PROPOSED USE e66Kt/Qtt'A'
Domestic tr lrrigation D Test y
Municipal D Industrial n Srock D

G.P.M. I Draw Down I Afrcr Hours

Diameter-...-- /o..fu...--in"n"s Toral deprh...... o?..5.?--.*"

....inches

Depth of seal-j.-..5U-- _feet '. .. .,
Gravel packed: l'es F< No D i-.. .l;
Gravel packed 1ro^- fZ--feer to*-aZ5-*-..-f.., I lj

Perforations:

Type perforati

Size perforation--3
From.-- /Gs--f eet to - -4 -gZ----.t ""t

to.*--feet
rro[L--

9. WATER LEVEL
Sutic u,ater levet-r/-S--4..G-__-.-_feer below land surface

G.P.M rs.I.
Warerremperature(,orcj.1.."F eualiry U.A-*.-
10. DRILLER'S CERTIFICATION

Nevada driller's license number issued bt' the
Division of Warer Resources. the on-^sire dr

USE ADDITIONAL SHEETS IF NECESSARY



I WHITE_DI\IISION OF l4hTER RESOURCES
CANARI-CLIENT'S COPY
PINK_WELL DRILLER'S COPY

PERMIT NO.

STATE OF NEVADA

DIVISION OF WATER RESOURCES

OFFICE t,.SE 0NLY

Log No.

Permit No.

WELL DRILLER'S REPORT

tr,-sec...2.{..-....r-.....4.6...........N/V R...../.K...-.,E.........k195bA*-.....................................counry

No.

tr
D

6.

I
I
I
I
t
I

3.

bi

TYPE OF WORK

New Well E< Recondition

Deeoen tr Other

LITHOLOGIC LOG

5. TYPE WELL
Cable D Roury $q,
Other E

8. - _WELLCONSTRUCTTON
Diamerer-...-.6 -fr*---...in n", Torat depth----.o2..^/.-Q--.-r"",

....inches

t
I
I

Diamcter

...---2.-.....inches

......--.-..---.i nches

..-.-.-.--..inches

...____*._.._inches

..-......*._*inches

Surface seal: Yes Fa _ no n Type

Perforations:

TyPe

Size

Frorn------..-.--._feet
From-----__.....-feet

Flow-_.----..._-G.P .s.t.
Water rempera ur{G*;.(....F eualiq,-Lfl*-..--
IO. DRILLER'S CERTIFICATION

9, . WATER LEVEL
Sutic warer t"ra-&4,*6€..--*.-*._feer below land surface

7.

This well was drilled under m1, supervision and rhe repon is rrue to the
best of my knowledge.

Nevada contractor's license number ' 
'4 

n n
issued by the Sure Contracror's Board-L,t-!J.d,3JZ3-

Nevada contractor's driller's number
issued by the Division of Warer Resources-- . -..

Nevada driller's license number issued Ly the . j / a c
Division of Water Resources, thc on-site driller... l5? |

I

M.
M.

BAILER TEST

Draw down.......---.....feet

Draw down-............-.feet

Draw down.-..-..-..-.--feet

-..-..-........-h ours

...*..-.......hours

----...---.--hours

PRoPosED use O&97t?4. PROPOSED VSE v/at:'/Lt<(/'fTlL
Domestic D lrrigarion D Test F<
Municipal tr Industrial tr Srock tr

Draw Dou'n I Aftqr Hours Pump

---Z-/'A----.teel

WELL TEST DATA

Pump RPM

, USE ADDITIONAL SHEETS IF NECESSARY



I WHITE-DIVISION OF \TATER RLSOURCES
CANARI'_CLIENT'S COPY
PINK_WELL DRILLER'S COPY

RII\iT OR TYPE ONLY

3. TYPE OF WORK

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
Please complete this form in its entirety

New Well F
Deepen D

Pump RPM

D
tJ

5. TYPE

Cable E
Other E

WELL

Roury R

6.
I
I
I
I

8. , WELL CONSTRUCTION

Diameter -...4.?4.---..in"n", Toul deprh..-.S. .N..--.:r",

Weight per foor..-..-.---. ...-.....Thickness

Diamcter

.--.--Z*..inches

Surface seal:

Depth of seal

Yes X- No D Type*4*&.2*..--.-
--./3.o---_--.---.*------reer

I
I
I

Perforations:

Type

I
WATER LEVEL

Sratic water t"ua--EL.rJt.l.- 
--feet 

below tand surface
Flou,--G.PM
warer remperaturr-(ls>-!....."F eualirl,- $.b.=t-

*l 0;:----DRILLER'S CERTIRCATION

.S.I.

l&
7.

This well was drilled under my supervision and the repon is rrue to rhe
best of m; knowledge.

""Jft'irH[T'3,.1"3:ffi :,""T.: "tr 
"* 

a [azi ] z_?.---------
Nevada contracror's driller's number

issued by the Division of Water Resources-

I

G.P.M

G.P.M

G.P.M

MAILING ADDRESS.

sec..3O.........r..-..4.6.............N/s R....../.f........E.........A/.eSL*.L.........................................counry

NorrcE oF rNrENr No...103.7y'...

SuMivision

Recondition

Other

LITHOLOGIC LOG

D.x.7

WELL TEST DATA

BAILER TEST

Draw down.-.............feet -...-....-.-....hours

Draw down-..-...-....-...feet -........-..-.-hours

Draw down-..........-....feet ...........--.-.hours

4. pRoposED usp *-92.r2u4fi1Y/
Domestic D lrrigarion D Test F<
Municipal n Industrial fl Srock tr

(Rcv. I l-t5) USE ADDITIOn{AL SHEETS IF NECESSARY



RESOURCES oFFtcF. usr: oNt.t,I WHITE-DIVISION OF WATER
CANARI'-CLIEITT'S COPY
PINK-WELL DRILLER'S COPY

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
Please conrplete this lbrm in its entirety

Log No

Permit No

Basin-..-...

NT OR TYPE ONLY

2. LOCATION.
PERMIT NO.

ADDRESS AT
NOTICE OF INTENT NO.../-A3-.2-4

^!. 
o*.a*d.9.k..-...-.. -... -..

tr
D

6.

I
I
I
I
I
t

TYPE OF WORK
New Well /- Recondition

Deepen tr Orher

LITHOLOGIC LOC

Matcrial

WELL TEST DATA

G.P.M.

BAILER TEST

6*.../././.3:a

Draw down-..--.--.-....feet

Draw down......-.........feet

Draw down.-....-....-...-feet

Parccl No.

5. TYPE

Cable E
Other D

WELL
Roury S

From

Thickness...-..*

to

re.R.?
re.kf

..-..-....--.-.hours

.----...-.----.hours

.--.1.-..-.-.-hours

Perforations:

Type pe

Size perfor

Frorn-(.O*-feerto- . f f'S*...-_f.rr
Frorn--..._._....-.-.-.._-feet
Frorn_.--__-._-feet
From-.-feet to-*--feet

DRILLER'S CERTIFICATION

issued by the Division of Warer Resources

Date . !f:.f;fq^-5

""J:"*TJTfl"sll"3:li:":,""T.:"[o^,a.o.usra j*._---_-
Nevada contractor's driller's number

g. WATER LEVEL !
S uti c 

. 
w-a rer I ev 

"l 
-. -(. N:--SS.-feet bel ow la n d,s u rface

Flou'-G.P.M.-_-.--p.s.l.
Warertemperatur6oo.L-----"F eualitl'__GtJ__

1 Dare srznrd fEB -, 3-2-
! o",""orpt","o- € /.9-7.

1.

I

WELL, LOCATION.....

r..s.{.....a.[...-r.(zl.

4. PROPOSED g5g rc>/z<Y)*rt (7

Domestic D lrrigarion D Test ,R,
Municipal D Indusrrial D Srock D

Aficr Hours

8. 4. WELL CONSTRUCTTON

Dia meter..--(a- .1&---inch"s Tout deprh.-.- /-.O.5--...-t"",
-_-tncnes

Weight per foor........-.--....

Diamctcr

This well was drilled under my supervision and the repon is rue ro the
best of m;1 knowledge.

Nevada driller's licensi number issued bv the
Division olLlpate;rrResources, rhe on-sire dril I er

(RcL I l-t5) USE ADDITIONAL SHEETS IF NECESSARY

_1E3.t_ _



I wHITE-DrvrSrON OF *Orr* *OOU*CO
I CANAR}'_CLIENT'S COP}'
I PTIiI-WELL DRILLER'S COPI'

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
Please complete this form in its entirety

D.8f-
:-98.1,

Draw Down I Afcr Hours Pump

()FFtCt: usE ()tiLy

Log No......-........

Permit No.......

NOTICE OF INTENT NO./.A3-.7.5
OCATION

5. TYPE WELL
Cable ! Roury 6g
Other D

I-PRINT OR TYPE On*L

-- 
/ r-- r. owNER....k-!4.s_7

MAILING A

New Well

Deepen

tr
tr

TYPEr
D

J.

6.

I
I
I
I
I
t
I

I
I
I
I

OF WORK

Recondition

Other

LITHOLOGIC LOG

WELL TEST DATA

BAILER TEST

Draw down-.....-.-.-:...feet .....---...-..-.hours

Draw down.-........--..-.feet -.--.-.....---hours
Draw down......-....-....feer .:....:...-.-..:rourt

Casingrecord-*-LiJ-*-..gzl/r2........A.t2-a......

issued by the Division of Warer Resou

Gravel packed: Yes p< No tr
G ra vel pa cked f rom ....5.-O 

-feer 
to 

--7-Z- - 
-6. 9*----- feet

From-- .,;.- -. . fee!

From-----..-. . feet

Frorn--------...-feet

:s.I.
Warerremperatur4:.cr--f.--.'F Qualitl' d/r

DRILLER'S CERTIFICATION

E. _ WELL CONSTRUCTION

Diamerer--.6 .-?*-.....in"n, rotat depth.....R./-.Q......--.f""t

_..tncnes

Diamctcr From To

---.-?--inches-.-..-.t.*k*----f eerl--.---?--_6-9_.__._r..t

--.-.--..inches ' I

.-.--.---inc'ei _._._::___::l::l ._::._*_[::
-.-..--inches .-*-.-.*.--_.fee{ ._..-.-.-__.feer
**.--*inches -_---....*-_-..*feerl _____feet
.........*._*inches ..*.-- .. ...._ feed 

-.___feet

.........*._*inches ..*.-- .. ...._ feed ..-.___feerl
Surface seal: Yes fr No D type-edz:ZZ*(.
Depth of seal-._-'..--#* .__feer :

Perforations: ..' ""i*. 
r"n",u.ion.flt!(. *q.e{t-..*

Size perforatio n YV-A-Lh*-
Fro@feet ro--___ ?*Ae_t eer
Frorn---..-.-...__...-.......-.---feet lo-----feet

9. WATER LEVEL
Sratic water trra-*-€*7-*r2-.L ....-:feet below iand surface

lru
7.

I Pump RPM

""JliirTiff '3ll"3:li:":i#1"tr*,0^o*o*#Jz-a__
Nevada contractor's dritler's number

r G.P.M.

G.P.M.

I c.e.u.
l-

(Rcr. I l.t5)
i
I
i

This well was drilled under my supervision and the repon is rrue ro the
best of my. knowledee,

4, PROPOSED

Domesric tr Irrigation n Test Fr.
Municipal D Indusrrial ! Srock tr

Nevada driller's license number
Division of Warer

on slta or conlEtctor

USE ADDITIONAL SHEETS IF NECESSARY 10).6:? €!o



\{
I wHrTE-DrvtsloN oF WATER RESOURCES
I CANAR}'-CLIENT'S COPY
I PINK-WELL DRTLLER'S COPY

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
Please complete this form in its entirety

oFl'tcF, u.sE ottLy

PRINT OR

!
D

6.

I
I
I
I
I
t

New Well X
Deepen D

ToConr<-

TYPE OF WORK

Recondition

Other

LITHOLOGIC LOG

NOTICE OF INTENT NO-./-A3-..5

5. TYPE WELL
Cable E Rorary \
Other E

Thickness--....-

lo

1, u,.,.,. . 6 ?a::::^::"';#'J"lJ *

Weighr per foot

Diamcrcr From

..--.-?*-inch.s ...--:t--4.--.-.r.",1

..----.-.inches -_feerl

.*...-.----inches 
-*-__.-.__fee{-...--inches ...---.-..feerl

---inches -_..--....-*.-.feed
-----inches --_...........**feerJ
Surface seal: Yes D(. No n Type
Depth of seaL.*.-*4?-- --..-----.......--*feer'Gravel packed: Yes-E- No tr;; il; t,;;":y';-r "",.,o..--{o-2-t "",

li,Jilln",.,,"^-k--^*-A--^m/!.-c--l;-

Frorn.---.-.--...--feet
Frorn.-..-..._--...-..--feet
Frorn-.- feet to.._._*_--feet

O WATER LEVEL
lo,i. *.,., ,"'", 4{'*-t"-"- ..r"., below rand surface
Flow--._-.-_..*-.---__c.P. M.-p. s.I.
water remperarur.Cd-l..-.F eualiq,--JJ-F-
IO. DRILLER'S FICATION

...-.-l-..?6-.-r"",

-_feet

|.:

I
t
I

7.

I

.M.

.M.

.M.

BAILER TEST

Draw down...---......-...feet --.-...........hours
Draw down.....---..-.....feet ..-.-...-.....-.hours

Draw down....---....-....feet ---.......-.....hours

Permit No.-...-.

I

WELL TEST DATA

Pupp RPM

4. 
'RO'OSED 

USELX*U<./4T.
Domestic D lrrigarion tr Tesr €<
Municipal D Indusrrial D Stock tr

This well was drilled under my supervision and rhe rcpon is true ro rhc
best of mv-knowledpe-

Nevada conractor's license number .hn a ,
issued by the Sure Conrracror's Board--.!L-y *3J.?--1-

Nevada contractor's driller's number
issued by the Division of Warer Resources__

Nevada driller's license number issued by the l .- 4 t-)
Divisio-lg*arerFesources, the on-sie driller - / >-e_L--

Sioned l, f.A-t
l'y onucr pcnonntng actuat drilling on sitc or contracto,

o.te-.-J9* ---E e-, . --lg-..A:L
USE ADDITIONAL SHEETS IF NECESSARY (0).62? c#
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