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FINDIITGS

purity Utilities Well No. 3 can be rated to yield L,gAg gallons
per minute on a sustained basis virtually indefinitely.

The source of water derived from Purity WeIl No. 3 is ground
water. There is no evidence that the discharge of the well is uz
derived from induced infiltration of surface water from the
Truckee River to the productj-on zones tapped by the well. Fur-
thermore, the ultimate source of the ground water derived from
the well is induced upward vertical leakage. from water-bearing
strata below a depth of 191 feet

Extraction of ground water from Purity Well No. 3 will not have
any affect on the. quantity of the flow in the Truckee River. The
affect on water levels in nearby wells due to pumping Purity WelI
No. 3 will be insignificant. Conversely, surface water flows in
the Truckee River will have no impact on neither the yield of
Purity Well No. 3 nor the chemical quality of the ground water
derived from the well. Nor will pumping of existing wells in the
vicinity have any significant affect on water levels in Purity
WelI No. 3.

Chemical quality of the ground water derived from Purity WeII No.'
3 during testing meets state and federal drinking-water stan-
dards. However, evaluation of testing results strongly suggests
that, given a sustained pumping rate of l,AAA gallons per minute,
the concentration of arsenic in ttre discharge from the well could
exceed the drinking-water standards within two years.
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2.O INTRODUCTION

In an effort to develop ground-water suppties which meet state and ,^o -)
federal drinking-water standarcls, Purity Utilities, Inc. drilted and 

^uJq"5\.(test pumped a 389 feet deep test well (Test Hole ryo. 1) in June and---
July 1984. This test weII, loEateef- i-n--the NW I/4 of Section 1I,
Township 19 N., Range 2g 8., was drilled south of the Truckee River
(rigure l), approximately 1.6 miles north of Purity Well No. 2 (nee
Hidden Valley Water Company Well No. 2). Because WelI No. 2 had
shown a general increase in arsenic concentration since being Put
into service in L977 r dn attempt \^ras made to identify potential
sources of arsenic-laden ground water in the test well. This was
accomplished by collecting water samples from as many as five indi-
vidual water-beiring horizons penetrated by the well bore. Results /
of chemical anal-yses show a general increase in arsenic concentra-
tion with depth (Appendix A). For this reason a new production well
(purity Well No. 3) was completed to a depth of only 191 feet in an
attempt to isolate shallower water-producing zones from the poorer
quality ground water encountered at depth, ds in the nearby test
well.

Upon completion, Purity WeII No. 3 was test Pumped for a period of
approximately seven days between September 5 and 12, 1984. The well
was pumped at a rate of L,ggA gallons per minute (gpm) for the first
five days after which the pumping rate was reduced to 759 gpm for
the remainder of the test. Testing results strongly suggested that
the well could be expected to yield L,Agg gpm indefinitely. Results
of a single water sample collected at the conclusion of testing
showed that the overall chemj-ca1 quality of the ground water derived
from the welt met drinking water standards. However, the concentra-
tion of arsenic, from rnultiple samples collected throughout the test
for arsenic analyses, increased from g.gL9 n.g/l to A.923 n,g/I during
the first two days of the test after which it appeared to remain
relatively constant at 9.A23-9.A22 rlrg/L (APpendix B). It should be_r;'-
noted that the arsenic concentration in well discharge water r€- '',
mained essentially constant during the last five days of pumping - -

even though the discharge rate had been reduced by 25 percent theJ'
last two days 

.,

On November 19, 1984, WILLIAM E. NORK, INC. h/as retained by the
PUBLIC SERVICE COMMISSION OF IIEVADA to examine, in detail, the
results of the investigative effort conducted to date by Purity
Utilities, Inc. Questions which this review and a subsequent
investigative effort by WILLIAM E. NORK, INC. were to address (pSC
Ietter dated LI/29/84, Appendix c) are paraphrased below.

1. What is the long-term yield of Purity Well No. 3?

-2-
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2. What is the source of \^tater derivecl f rom Purity weII No ' 3? Is
it surface water induced to infiltrate from the nearby Truckee

River or ground water?

trltrat impact will withdrawals of water from Purity weII No' 3 have

;; nearl! wells and the flow in the Truckee River or vice versa?

4. What is the chemical quality of ground
WeIl No. 3? Can it be exPected to
deteriorate with time?

5. If the chemical quality of the ground water will deteriorate with
time, trow long riiff il take for drinking water standards to be

violated?

Given the history of arsenic concentrations in ground vJater derived
from hrater wells completed in the alluvial aquifer elsewhere in the
eastern Truckee Meadows, the questions posed are most appropriate.
The answers to the above questions are attainable via a rigorous
anafysis of two sets of data. The first was provided by previous
i".r"3tigations conducted by Purity Utilities, Inc. The second was

acquired by WILLIAM E. NORK, INC. as a part of their investigation'
ALl of the data were evaluated using accepted, widely used analytical
techniques. .r1; r*l

tion between the production zones of the well and the river could
influence the toni-term chemical quality of the ground water derived
from the weII, a aetailed aquifer stress test was proposed

water derived from PuritY
remain constant or will it

f, The initial test of Purity Well No. 3 (September 5-I2' 1984) was

principally a weII perfoimance test, not an aquifer stress test' and

left several questions unanswered regarding the physical character of
the alluvial Jquifer in the vicinity of the weII (W'E' Norkr Inc'
letter dated li/Zl/Aq, Appendix D). Test data suggested the presence
of a rectrarge boundary, presumably the Truckee River which is loca-
ted .ppro*i*ately gAA - feet northwest of the well site. Ho!'/ever, a

lack of observation weII data precluded distinquishing the observed -
response from that whj.ch mighl occur as a t.",rit of :'ifgigel*ffI.:iu
;;fi;i-""i"tr.;l;; 

'"rr".t"i ot an increase in transmiss*:t*''i" some

tion.Becauseposb-ibIij.-t1iie6u.h'dr-;uIiccommunica-

In addition to the pumped well (purity well No. 3 ) three observation
wells were monitored -auiing the second test conductg\Dec-ember 13,
and L4, Lggl. These were Oiservation WeII llo. 1, l0l). feet..d-"_:p ;r:il
well located 679 feet southwest of Purity No. 3; observqt:-on !9-r-4- !'19.' 1"K,,^,

2, (puritv Utr_f_itles Test lole Noi:l.), IocatedjA.25 feet northeast ' ) '"

6f purity N". gr-""d " @ feet d.:P piezome-
ter located 4ga feet norffi werr No-. 3. observation
well No. 3 was drilled specifically for the purpose of investigating

t) ?.^.rt1 1e5t L"! n$ I : nb5:vrJolio'^ well t z
=' *e-6\ +o Q**i*\*= -4-

, z) ob5e.rgolio^ well S 3: loto.te& ^t"1 
to

p**. t1 * 4

e) o1or..t1"^\iow rrle\\ *t -- ?

WILLIAM E. NORK, Inc.
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the response of the water-table aquifer to pumping of the deeper
zones. The water-table aquifer is known to be in direct communica- ,/
tion with the Truckee River (cooley, et al., L97r and cunningham, y'
Ig77). Locations of the wells are shown in Figure 2,

A purnping rate of I,TOA gpm was selected for the December l3-I4, 1984
stiess test. This was the same rate chosen for the first five days
of the September 1984 test and provided direct comparison of the
results from the Lwo tests.
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3.0 AQUIFER TESTING

3. 1 TESTING RESULTS

The aquifer stress test was conducted from I23A hours, December 13,
1984 to I93g hours, December 14. This time period consisted of a
pumping portion lastirrg 24 hours followed by seven hours of (moni-
tored) recovery. The reason the stress test \^/as limited to a 24-hour
duration is that the apparent boundary affects observed during the
earlier seven-day test were manifest during the first few hours of
pumping. Pumping for a period in excess of 24 hours would not have
added appreciabty to the information sought in the stress test. A
summary of testing results is presented below.

Pumping well, Purity hle1l No. 3

Static water leveL prior to testing was 13.63 feet be-
Iow the measuring point (u.p. = top of casing). Pump-
ing commenced L23A hours L2/L3/84. Pumping rate v/as
held constant at I,AAA gpm for 24 hours. Drawdown at
conclusion of punping was 55.47 feet, a pumping water
level of 69.IA feet.

Within seven hours after termination of pumping, water
levels in the pumped well recovered 99 percent.

Observation WeII No. 2,

Static water level prior to testing was L2.68 feet
below the measuring point (M.p. = top of casing).
Drawdown at the conclusion of the pumping test was
2L.65 feet. : 3'f.33r lelour c^6,*J

Water leveIs in this observation weII recovered 96
percent within seven hours.

Observation Well No. I

Static water level prior to
below the measuring point
Drawdown at the conclusion of
feet. : 12,53 r;, n"'r"',, -

testing was 11.97 feet
(u. p. 3 top of casing) .
the pumping test was A.56

-7-
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l{ater leveIs recovered 68 percent within seven hours

Observation Vlell No. 3

4rt'"i
'1-Yh\

Static water leveI prior to
the measuring point (U. P.
at conclusion of testing
g.16 foot.

testing was L2.97 feet below
- top of casing). Water level
was f3.13 feet, a drawdown of

Water levels in this well did not recover following the
conclusion of the pumping test.

Testing daLa are
Appendix E.

I 3.2 ANALysrs oF put'IprNc TEsr DATA
I

Figures 3 through 14 and tabulated 1nplotted in
i

I
fi
I

Drawdown and recovery data for the pumped well ana @EFy) observation
Well No. 2 were analyzed by a variety of methods to dEEfmine aquifer
characteristics. These methods include the Cooper-.facob straight
line approximation of the Theis equation (Cooper and ,Jacob, 1946),
the Theis recovery method (,lacob, L962), the non-steady state leaky
artesian aquifer analysis (Hantush & Jacob, 1955), and the steady-
state leaky artesian aquifer analysis (.lacob, 1946). Analyses
results are summarized in .Table I.

It is readily' apparent from the above analyses results that ther/
transmissivity values for the pumped well are approximately 60 per-
cent f ess than val-ues calculated from the observation well data. -.x,fhis may be accounted for by the relative depths of the two wells- ^) "\The neaiest observation well (N6. 2) is completed to a depth of 6D Tr.."''*
feet versus I9I feet for the pumped well (eurity No. 3). The tdr
that the pumped weLl penetrates a lesser saturated'thickness of the
aquifer than the observation well may account for the lower value for
trbnsmissivity.

Alternatively, the difference may be explained by leaky aquifer the- t/
ory developed by Neuman and lVitherspoon (1972). They state that
"...ideally the values of T [transmissivity] and S Icoefficient of
storagel should be calculated using drawdown or buildup data from the
pumped well itself because here the effect of leakage is al-ways the
lmallest." They also state "...as r [radial distance lrom the pumped
well] increases, the value of T should become more exaggerated."
fhis is precisely what was observed in the testing resul-ts. Trans-
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missivity values ranged from an average of 25,79O GPD/tt for tlre
pumped well to an average of 4I,B7g GPD/ft for Observation WeII No.2
(r=1O.25 feet) to over LOb,gTg cPD/tL for Observaton l{ells }Jo. I and
3 (r=67A and 49A feet, respectivefy). For this reason results of ""time-drawdown analyses for the distant observation welIs (Observation
WeIIs No. I and 3, Figures 9 through 14) are not believed to yield
representative values of aquifer properties.

Examination of the semilogarithmic drawdown and recovery data plots
for the pumped weII and Observation WelI No.2 (rigures 3, 5, 6 and
8) shows a distinct decrease in slope beginning about 100 minuLes t/
after pumping began. This flattening of the slope is typical of
drawdown data from welIs !e_C_l_g_I_g-chelge bound*qqy: i-UowEfrel) analysis
of these data shows that only -Obsely_a_t_]_g!_-!!e1l--_No. 2 data actually

, :!qDi*li-z-eg*(note specificallt Gte-time-- afiwaown A;fi- in Tigri?";*?
and 6). For this reason it appears that this response is attribut- v/

;'able to vertical leakage as opposed to some horizontally located
boundary, e.g. the Truckee River. This follows because "...the rate

'of leakage per unit area relative to...drawdown is negligibly small
in the immedj-ate vicinity of the pumped well but becomes increasingly
imlrcrtant for larger values of r Iradial distance from the pumped
well]" (Neuman and VJitherspoon, 1972). Had the drawdown cone of
depression intercepted the Truckee River, the pumping water level in
the wel-1 would be expected to stabilize also.

I{antush (tgOq ) derived an equation which describes the rate of yi eId
from storage_in a leaky aquifer with storage in a semipervious layer
(aquitard). This equation is

qs = (o/ S r) exp (- v t/ Jru')

is, lhe rate of yield from storage in the main aquifer
1 l't-' )
is I + S'/3S
is the hydraulic diffusivity {r,2t-l 1

is the time since pumping started (T)
is the leakage factor (L) ( from leaky aquifer

analysis )

Substituting values obtained from analysis of the testi-ng data,

l.
l*,
l,

!,
t
B

I
I
I
t
I
I
I
I
I

wtrere:

ct

o

J,.

= I, AAg cPM = Ig2,s]..l Fr3,/aay (discharge rate
from 12/84 pumping test)

= 1 (assuming s'>>S)
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T/s = s,4aa rtl/a"y./ a.gaat (from Table r)
= 5.4 X IAt' FT-/daY

I day
ggO -Ff (from leaky aquifer analysis, .Appendix f )

<**$o'

Ls2,5L3 rtl exp t-l- ( s. axrE7 . . nT3 /aav) l )

day 
\oo ^1r,'s'l'*Ss

Ls2,5r3 +-t@ .,-^uu),j\*'*1'*"-day 

- 

c^*

= g 
t'".\

Qr(i^5- ,/
The result indicatesi that the main aquifer, that is, the aquifer '' V
penetrated by purity Well No. 3, contribuies virtually nothing to.the;
well yield after one day-of-pumping- and that the iiaucea vertical j

i""r."g-" provides almosr t66 perle.rt or the discharge of the *,lti,:., 
&*$*.'

As stated earlier, Purity well No. 3 was completed to a depth of l?1 ::f-,*';:";=ii=I"-I;;;;;i i"-i"l,r"te proauction zones from deeper, arseni?-';i>
6L : - -^- ^& *,.a*- i an lrnr.rarroF d i .l not- take intO (u.Iaden ground water. This constTuclu)+

leakaqe through a semlPer.- 6l
account the potentia@

eePer water YLelclrngvJ_ous laver (

; LrtL -lec.fr:!g 
log of Test ltole No' I' this

tinuous aquiclude. The consequences
m chemical qualitY

ri--.-^^^,r .i- Qaa+ian------J - ^ :11 are discussed in Sectionof tfre ground water derived from the we

yields
cl

4.3.

The observed
decline in the

response
water

wutk to si\e 'r

in Observation WeIl No. 3 during the test was a

sliqht bu bI
River, eclLne ffiin €he shalrow, uncoffil-ng
acruater natlon o Streamflow recorcls snow a

decrease in the discharge the Truc River of aPProximateIY 42

cfs (tO Per cent of the total
end of recovery measurement
records). In addition, water Ievel-s measured in this oDge€-va-tign
well showed a decline of A.L rt od

level of g.'16 foot. lthis appears to result 'from-IiI"iii";;;b;;"'."

flow) between the start of the'test and
(December, 1984 Truckee River discharge

the test. A ntfron of these
ffinffar portion, if not alr, of
Ievel'observed during the test.

tvro
the

influences
6.16 foot

may account
change in

ora
water
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T 3.3 PoTENTIAL FoR A IIYDRAULIC CoIINECTIoI,I Ii'ITII TIIE TRUCI(DI RIVEII

I A cursory examination of the daLa from the Sep9ggbgr-1984 perfor-
mance test of purity WeIl No. 3 could lead to an qryneo$ conclusion

I that the drawdown cone of depression of the well intercepted a re-
I charge boundaryr e.9. the Truckee River. This may appear intuitivelyr obvious based on previous investigations (Cooleyr et a1., I97J- and

Cunningham, 1977 ) which clearly establish a direct hydraulic connec-
I tion between ground water in the Truckee-MeelXc\,rl9 and the Truckee
r River . That this dr.-EEr connec'tlo.n may

z shallow water-table aquifer. Cbecomei5 e7ide-n-cl when t-hee crud-ely strati-
Ilf=]--_.s}rrraa€|har.l1trtrilrmioffiFrridennethatthenrrrrltto-l.J..Tied-natu;eoftheaI1uviumisffiEvidencethattheproduc-
l_r:.:-K\t=ion_:gl::,!ifp:g,by Purity werr 

"1. 
3 are. n1t, 5onnected to the river 1

I o*i'ift\tion zones tapped by Purity WeII No . 3 are not connected to the river ."-a*
Q+r"*l**'"t" summarized belc

r'fiq'ii,,*e(-lo5r €rpQo.t fl.- f':.:;"d(" t-:l*t\o'' ^,*,,k' '. ',;:'': 
\ I'" 't' .-",i{:a?t

aUk^'?of.- 
'rr,. etecrric rog. of Test Hole Nij: I indicates potentiarti$e'*
confining layer at a depth of approximately 86 feet below land Ls\

I ,iiii!..::o'3n".,,8n";:i:;"iir"nili::'"l,i"nl,'"3,.iifl?ii'"ul??:,:l:r{,,tkis i,s'tLc- <q:L/ =,fi.. eowtcrrnivrq,,ts ur; l/
o'.ot u ignqte to ,*retl -' 

--l 2. The coefficient of stcirage calculated from test data indicate
t that the aquifqr. is,,copfingd. This is supportive of No. 1 above. , \.\

in . @:";s)€t**3 fq$rr3 \rre

;;5;;;;; 
*o,'ff""ffi

'l 4. Water chemistry data (section 4.A) clearly indicate that waters
I derived from production zones more closely resemble that derived

' from deeper water-bearing horizons and this indicates that
.l leakagei is vertically upward rather than downward.
'l / ie. As irrcreqse.s o'.1e. \t.--l i\'- )

.l 3.AporENTrAL rMpAcr oN ExrsrrNc wELLs

tl Interference affects resulting from punping Purity WelI No. 3 may bet- calculated using the leaky aquifer theory of Hantush and Jacob.
.l Drawdown at distances of 5Ag, I,AA0, and L'5Ag feet from the pumped

I well were calculated for one year of pumping at a sustained rate of
t- LrAAg gpm. CalcuLations in support of the results tabulated below

"f 

are prei-entea in Appendix F.
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t

RadiaI distance from
the pumped weII, r

564 FT
L,gga FT
L,sga FT

Drawdown, s,
after one year

L,2 FT
q.7 FT
g.g6 FT

I
I

o(t - \ lo:-
These results indicate that ttre potential impact on existing wells in
the vicinity will be negligible. The nearest large production well
is Sierra pacific Power Company's Pezzi Well locate approximately
one-quarter of a mile to the southwest. Anticipated drawdown in this
well due to interference affects will be lesi than 6.I foot ?-e6:
versely, interference affects due to ground-water extractions from
other wells in the vicinity on water levels in Purity Vlell No. 3 will
be negligible also. .
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4.9 WNTER QUALITY

4.L TRENDS IN ARSENIC CONCET.ITRATTON

Previous investigations by WILLIAM E. NORK, rNC. (1977) for the
I{ashoe County District Health Department determined that the concen-
tration of arsenic in ground water derived from wells completed in
the alluviurn in the eastern Truckee Meadows was related to withdrawal
rates and duration of pumping. Data for ttidden Valley WelI No. I
clearly illustrated this general rise in the concentration of arsenic
and its correlation to water usage

A similar trend is exhibited by Purity Well No. 2 data. Initial
concentration of arsenic immediately after completion of tlre welI was
reported as A.935 ng/I. Monthly data for the period December, lgBI
to December, L984 (Appendix G) show a general increase in arsenic
concentration to approximately g.A6 lii.g/L with peak levels of g.Ag
mg/L.'Coniparison with monthly water use data suggests that the cor-
reLation between water usage and arsenic found elsewhere are valid
for this weII too. The data show some scatter which may be attribut-
able t'o variations in pumpage preceeding sample collection. A three-
point moving average of the data reduces the amount of the scatter
and more'clearly illustrates the arsenic/ usage trend

Similar relationships between pumpage and arsenic concentration are
suggested by data from Sierra Pacific Power Company's Pezzi WeIl
wtrich is located approxi-mately one-quarter of a mile southvrest of
purity Well No. 3. This well was completed with the screened inter-
val placed between 2L4 and 266 feet, roughly equivalent to zone 4 of
Purity Test Hole No. 1. Chemical analyses for samples collected
6/L7 /83 and :-I/4/83 yielded arsenic concentrations of A.A73 ng/l and
9.962 mg/L, respectively (Cuyton and Assts., f984). Differences in
the concentration appear to be related to pumpage prior to collection
of tl.e samples. For a period of two months prior to sampling the
well on 6/L7 /83 the reported pumpage was 19 million gallons compared
to a mere A.5 million gallons prior to sampling the well on IL/4/83.
Although data are insufficient to be statistically significant, they
strongly suggest correlation between total pumpage and arsenic con- '-/'
centration for this well also

Water samples for chemical analysis were collected from five water-
producing zones penetrated by Purity Test Hol-e No. 1, referred to in
this report as Observation WeIl No. 2. Analyses results showed
significant c with increased depth. Most
significant were the arsenic data which showed concentrations ranging
from g.Ag2 mg/L for the shallowest zone sampled (IAt-136 feet depth)
to A.g9A llrrg/L for deeper zones (259-28A feet depth) (appendix A).
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4.2 PURITY VJELL NO. 3 WATER QUALITY DATA

Water samples for chemical analysis were collected after one, six,
L2, 1g, ana 23.5 hours of pumping during the December 13-14' I9B4
pumping test. They are identified in t.his report as sample numbers
gOA-t through 36A-5. The analysis results are summarized in Table
2. Examination of these data show a general increase in total
dissolved solids (T.D.S), sodium, sulfate, and arsenic with pumping
duration. Stiff diagrams (figure 15) illustrate the differences in
gross water chemistry that occurred as pumping duration increased.
[omparison with Figure 16 shows that water derived from Purity VJell
No.- 3 tate in the test very closely resembled ground water derived
from deeper zones (below 170 feet depth) penetrated by Test llole No.
1 and wal significantly different from ground water derived solely
from shallower zones. 

,

Ttre contribution of ground water from the two zones tapped by Purity
No. 3 during the pumping test can be calculated using the continuity
equation

ctot Qtot = cr Qr + c, Q,

where:

C. is concentration of arsenic in the weII discharge;
tot

O- ^, is the discharge of t'he well;-tot
C is the arsenic concentration in individual contributing
zones i

Q is the contribution from individual water-producing zonesi
and

the subscripts 1 and 2 refer to the shallower and deeper
production zones, resPectivelY i

The equation may be rewritten and solved directly for the contribu-
tion 6f either }one since 'the total discharge, concentration of
arsenic in each production zone and the well discharge are known.

,)
Substituting
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and rearrangirrg the equation terms to solve for Q2 yields

Q2 = C.*-- c, og x Qtot
tl -2

Substituting values for arsenic concentration obtained from the pack-
er tests (appendix A) and the December 13-14, L9B4 test, and equating
Qtot to 16A per cent of the discharge, the equation becomes

Q^ = Q.aa2 ng/r 9.624 ng/L x L.gg
'/t

= A.79

and indicates that the deeper of the two production zones tapped by L----
Purity VJell No. 3 contributed approximately 8g percent of the total
well disclrarge by the end of the test . Lo^(\i"ts urit\^ PoXe 237

b^ni- (,

fhis result cannot be directly compared to the result in Section 3,2
which states that induc'ed vertical leakage can account for 16A per-
cent of the well discharge within. 24 hours of purnping. This follows
because 24 hours is an insufficient period of time for the water
derived from theCnefD lower zone between 2Lg and 23A feet to actually
flow across the aquitard from this zone'of leakage to the production
zones (section 4.3 and Appendix F).

In general, the water chemistry data tends to support the leaky-aqui-
fer response described in Section 3.2, the conseguences of which are
discussed in Section 4.3.

4. 3 ANTICIPATED ARSENIC CONCENTRATION

fhe concentration of arsenic in the ground water derived from Purity
Wel-I No. 3 will increase with pumping duration above the level of
9.924 mg/L observed at the end of the December 13-14, 1984 pumping
test. The leaky aquifer response and water chemistry data discussed
in Sections 3.2 and 4.2, respectively, support this conclusion.

The best-case scenario provides that the source of the induced leak-
age witl be confined to the zone immediately below the lower produc-
tion zone. In this case the arsenic concentration can be expected to
approach 9.A35 mg/L as a limit once sufficient time has elapsed for
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induced leakage to provide IAA percent of the well discharge. This
can be expected to occur after one to two motrths of sustained pumping
if the trend observed during the December stress test continues.

.The time, t, it takes a slug of water from the next deeper zone to
reach the production zones of Purity Well No. 3 can be calculated
from existin-g data. , Substituting values advanced from testing re-
sults, drillers' reports, and the geopyhysical log:

vertical permeability, K'
Average vertical hydraulic
gradient across the aqui-
tard due to pumping, i'

= @.68 FT/day

thickness of aquitard, m' =
porosity of aquitard, n =

s.33 Fr/Fr
15 FT

g .34

into the equation for interstitial velocity,
Law yields

v, derived from Darcy's

v = Kt i' = g.68 x 0.33 = A.75 FT/day

and = 15 FT = 2A d.ays
ffiTr@

Assuming that some retardation, disp6rsion, and mixing with the bet-
tef qnatity ground water in the shal-lower zones takes place, . it' may
take Jomewhat longer for the arsenic concentration of the discharge
to reach A.935 ng/L.

1,he worst-case scenario assumes that leakage will be induced from a

I still deeper zone (ZSA to 286 feet) wher'b the concentration of
I arsenic approaches 9.69A mg/I

Substituting

i' = A.L7 FT/FT
K' = L.35 FT/day
m'=3gFT

into the equations above indicates that arsenic-laden ground. water
from ttre deeper zone (ZSg to 28A feet) can be expected to begin mix-
ing with ground water in the producton zones after 43 days.
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The time it will take for the collcentraLiorr of arsenic in the water
derived from Purity Well No. 3 to exceed the standard of g.g5 mg/L,
assuming a sustained pumping rate of I,g0g 9pm, may be advanced from
the results of the arsenic analyses. Extrapolation of a plot of
arsenic concentration versus logarithm of time shows t'hat the concen-
tration of arsenic will reach A.g5A mg/L in I.9 years (Figure L7),

The operation scheme proposed for the system uses Purity Well No. 3
and the yet-to-be constructed WelI No.4 (induced infiltration welt)
as the primary sources of water supply with Purity No. 2 serving as
backup or peaking water supply (Summit Engineering, L9B4; Appendix
H) . Some cautions regarding this scheme are worth considering. These
are :

1. The induced infiltration well is a modified surface-water source
and may be legally available only during the irrigation season
April I to November I each year. purity Well No. 3 and No. 2
could be conceivably be called on to meet peak daily demand in
the off (non-i.rrigation) season.

2. The concentration of arsenic in a blend of water from the three
potential sources was calculated by Summit Engineering (Appendix
H; III. , D., 2.). A concentraton of O.A23 mg/I was assumed for
water derived from Purity well No. 3 based on results of the
September 1984 performance test (Appendix H; III., B., 2.) A
more realistic value falls somewhere between 9.935 and g.A9A
mg/r. The former value yields a concentratj-on for the composite
water blended from Well Nos. 2, 3 and 4 of 9.933 ng/L, which is
still acceptable. However , if the concentration of arsenic
approactres the higher value, then the resultant concentration
will exceed the maximum acceptabte leveL.

3. It has yet to be proven that a shallow well near the river will
yield I,AA6 gpm. Ttre electric 1og for Test Hole No. I suggests
that onJ-y ttre upper 5A to 75 feet of the alluvium may be directly
coupled to the river. Wells constructed deeper than this run the
ri.sk of inducing upward J-eakage, much like purity No. 3. If so,
then the arseni-c level in water derived from this well could
become significdnt.

There are at least three alternatives for verifying the results of
this analysis. The first is to test punp the well for a minimum of
at least 3A days at a rate of L,Agg gpm and collect numerous samples
for chemical analysis so that data trends observed in the first two
tests ban be ver'ified. The second is to tie ttre well into the system
and monitor water chemistry closely so that as data become available
the accurracy of the predictions may be evaluated. This would allow
uP to two years for remedial action such as advanced water treatment
to be instituted. The third is to develop and calibrate a predictive
model of the aquifer.
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The first alternative is impractical in terms of both cost and rela-
tively small amount of data generated. The second alternative
carries the risk that within two years, Purity Uti-Iities', Inc. will
be confronted with the same problem that they now faced. Of the
three, the third alternative is the most attractive. It, too, is
relatively costly in terms of the data necessary for calibrating the
model. However it would allow prediction of water chemistry for 'a
wide range of water use schemes.
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PURITY UTILITIES WELL NO. 3
WATER QUALITY DATA
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R]CHARO H. BRYAN
Governor

STATE OF NEVADA .':
PUBLIC SERVICE COMMISSION OF NEVADA

, 505 East King Street
Carson City. Nevada 89710

(702) 885-4180

November 29, 1984

Mr. Bill Nork
c/o Wll-llam E. Nork, Inc.
1026 W. First Street
Reno, Nevada 89503 

:

Re: Purlty Utllitles, Inc. Docket 84-f003

Dear 8111:

Thls ls lntended to define your role 1o the above docket pursuant to the
approval on Noveuber 19, 1984 by the Board of Examlners of a consultlng
contract whereby you rilere retalned by the Staff of the Publlc Servlce
Counl-ssLon to asslst theu ln the preparation of thelr analysls of thls
docket. It should also serve to iuform other lnterested parties of the
autJ.clpated tlme tabLes and work proglams

Docket 84-1003 le an appli.catlon by puri.ry utilirles, rnc. to exrend its
servlce area so1e1y to J-neorporate a transmlsslon line fron we1ls
proposed by the utlllty to solve lts water quallty problens. Notlce of
Intent, to Inte:nrene has been filed by the Consumer Advocaters offlce and
the homeownelts assoclatlon in the purity service area. The basic
question asked whether, the plpellne and thus the corrldor applied for
ls a prud.ent venture by the ut"lllty? This entalrs deter-nLning lf the
exlstlag wells the utillty drllred are adeguate or if 1n the general
area bf the proposed pipellne adequate we11s could be drilled, and lf
the well ilrlJ-ling prograu 1s adequate coupared to other 'alternatives
aval1ab1e to the utllity to soLve the water quality problens

Tbe scope of your assignment w111 be flrst: deterrnined from exlstlng
data and additLonal tests aa necessary the properties of the new se1ls
dr1l1etl by the utillty; then, determine the adeguacy to serve a hook-up
load of.1,200 customers lndeflnltely addressing potentlal funpaets on
exlstlng wells and sources of \rater in the vlcinlty, as well as lmpactsof these sources aind wells on the Purity wells.

Speciflc questions to.be answered are:

lfhat is the source of water ln the exlstlng nretL?

Glvgn a progresslve bulld out to rr200 hook-ups, for what perlod
wlLl the exlsting wel-l be adeguare to supply both the requlred
quantity and quallty of water?
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Supply an aPproPriate analysls which can be used ln the econonic
comparlsons of the well drllltng alternarlve to the other
alternatl-ng avalJ-able.to the utllicy to Lrnproye. quallty.

Also, as a result of your data gathering and analysis prease offer an
oplnion of the probablllty of adequacy of the well drllring program
proposed by the utllJ.ty' or at Least a tine and cost estiuate of what Lt
would take Eo determine the feaslblllty of the program. As additlonal
data Ls made avallable and result,s are obtalned uadoubtly additlonal
speclflc questlons will need to be addressed and we will deal wlth those
as they arise. upon compl-etlon of your work we wourd expect a full
rePort whlch wll1 be lncorporated as part of STaffts case. you will be
exPected to Present your posltlon to the Connission at a fo:mal hearlng.

The tLnetable we are strlvlng for Ls as followsI

November 26-30: If:arrangetents for access to observations wel-Is and
test areas can be made by the utllity, a test well will be drilled.
Decenber 3-7: WelLs wllL be test,ed and sanples taken.

December 7-282 Sanples analyzed.

Decernber 3l-January 31: Analysls
testi.mony for hearlng: Testimony
the consultant.

of results and preparation of
to be coordinated between staff and

A tentatlve hearJ-ng date has been set for January 29, 1984.

We will attenPt to suppl-y you with the following lnformation from the
following utLllries by approxluately December l5th, 1984.

From Purlty Uttllties, Iuc.

Operatlbnal pl-an f or the riew weL1s.

From Sl-erra Pacific Power Conpany

Water qualJ.ty test results for the perlod frou 1975 to the present
wlth; test statlons deflned; frequency; blendlng conrrols;
occurrence of well opelatloo.

Gyton report,s.

9g1.1 drllling hlstory and well rnodifications of Sl-erra Paclflc
Power Company wel_ls.

As a note, we antlcipate.because of the tlght tine franes and the
Lsfo::oal nethod you will be requlred to use to assemble data that thelr
will be numerous fequests for you to analysis aspects of thls issue
whlch we have not requested. I{e would lnstruct you to direct these
requests to us'and we w111 determine thelr appropriate for of our case.
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Thank you for Your asslstance '

SI-ncereIY

TrlloTlIY F. HoLT, P.E.
Water Engineer

TFlt: th

cc: State Englneer
PuritY Utl-lities Inc '
0cA
llontgoxnerY
llendive
Hldden Valley ?roperty Ownerrs Assoclation



APPENDIX D

WILLTAM E. NORK, INC. LETER
DArED rL/2L/84

I
I
I
I
t
I
I
I
I
t,
I
I
I
I
I
I
I
I
I

ts
3€t
*

WILLIAM E. NORK, Inc. $



I
I
I
I
I
I

WLLIAM E. NOftK, Inc.

I
I
I
I
'l
I
I
I
I

1026 W. First Street . Reno. Nevodo 89503

i'lovember 2I, I9B4
84-364

Tim I{olt, P.E.
NEVADA PUBLIC SERVICE COMMISS]I()N
595 E. King Street
Carson 

"1a", 
NV 897OI

Re: Preliminary anarysis of purity llelt No. 3 testing andwater chemistry data

Dear' 1,1r. Holt:
To date we have exarnined, pumping antf rvater chemistry rlata
from Puri-ty utilities's test werr and well No. 3. spEcificdata are the resurts of packer tests conr.lucterl 6/26-29,
6/29-7 /2, 7 /LA-]3, and Z /t}-rc/A+t chemical analyses ofwater samples collected during these tests; arlrl pumping andwater chemistry data from the seven-day test contlucterl ipwell No. 3 9/5-L2/Aa.

As best as we can determine from the recorrf and an inter-view with the pumping contractor, Bruce DlcKalr the packer
tests vrere not of the straddre-packer type - that is, pack-
ers were not placed above and below the zone of interes.t.
straddle-packer tests isolate a single production zole fromother water-bearing zones. Arthough the zones were notisolated, the low pumping rates of ra-L2 garlons per minute(gpn) for the first two tests may have reduced flow r:p thecasi-ng so that samples are more or less representativL ofthe zones directry opposite the pump intake. Differences
in gross water chemistry do exist for various water-be;rrilg
zones as shown.in Figures 1 and 2.

CONSUITING SERVICES 
'N 

HYDROTOCY AND GEOLOGY
Phone (702) 322-26A

I
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Tirn Ho I t f,J1lyg111l-lttr 21, lt):-l-1

During the test conr-lucterl ;r/ZO-29 a I)umI) v/as insLal lerl ;rt a
depth of L76 feet (opposite zone 2) with a packer set aL
t 54 feet . This arrangernerrt exc I uderl zone I ( 1fiO-I3g
feet). Upon conclusion of three days pumping, tire packer
was raised to 9I f eet and tire pump raisetl to I t 3 f eet ( di-
rectly opposite zone I ) . Comparisorr of l-l're chemical anal,v-
sis of the water sample collecterl at the end of t)re second
three days purnping with the previous analysis results ( Fig-
ures I and 2) shows a di f f erence irr gross chernis Lry of
waters deriverl frorn tlte two zones.

Upon completioll of this testing sequence, the well was
backfilled with sand and a packer placed at 182 feet - mid-
way up the perforations of zone 2. The pump was placed at
a depth of 159 feet and a sample collecteti after Lhree days
purnping. Comparison with the previous two analyses ( Fig-
ures I and 2) shows that t'he water derived fr,),n t-'lre b.est
well in this configuration closely resembled water rlerivetl
from zone 1. A likely explanation is that the ground water
changes character below a depth of about LBg feet. Examin-
ation of the electric borehole log suggests a change ir: wa-
ter chemistry below l8A feet and that this lower zone (be-
low IAg feet) was effectively isolated from tlre top half of
zone 2 and all of zone I during the the l/IA-)3 test. The
last packer test (7/13-16) invclved .lowering the purnl> to
j-74 feet with tittle affect on water chemistry arrd supports
the aforementioned conclusion

In general, drawdown data collected from the packer tests
(figures 3 through B) yielded little information regarding
hydraulic characteristics of the individual water-bearing
zones. Pumping rates were insufficient to stress tlte aqui-
fer enough to provide meaningful drawdown data. The note-
able exception is the data collecterl from the 7 /I0-I3 test,
at which time the well was pum^oed at 68 gPm. These data
yielded a value for transmissivity equal to 19,947 GPD/ft
(gaf lons per day per foot) (r'igure 7) which cornPares favor-
ably with a value of 26,667 GPD/ft calculate<l f;t)rrl early-
time drawdown data from the llell No. 3 pumping test.

Except for the chemical quality data derived frotn the sam-
ples taken during the series of packer tests, the most
im;nrtant other data available may be the hydraulic head
(water level ) information. These data show that composite

t/'

WILLIAM E. NORK, trnc.
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Tim HoIt I'iovembc.r 2)., I9li4

piezometric hea<l increases with <iepLlr, indicating a . 
poten- "/

li.f for upwar<l leakage of groun<1 waLer. To carry this or)e
step fart|er, ds wells cOmpleteci in the shallowe( zo(re s 'lce
pumped, the head dif f erence between deeper ;tr)(i shallower
zonEs wiII increase, thereby enhartcirtg the potential fr-lr
upward leakage. If these deeper waters conLiritr arsenic, as
the packer test resttlts Show, then the concentra Eiorl oF
arse;ic can be expected to increase with time as the arse-
nic-laden water is induced to flow vertically upwarrl. AI-
though the electric Iog and dritler's log indicaLe several
clay strata, these may not be sufficiently thick or areally
extensive tO prevent vertical ftow of grounr) water under
the influence of pumPing.

fhe Purity Utilities WelI No. 3 pumping test conducterl 9/5-
12/84 appears to be adequate for selecLilg a prorluctiort
pump for the well. However, it leaves a lot to l>e rlesire,l
from the stand point of determinirlg Lhe physical nature of
the aquifer in this area. The ma jor short corni rrg r i . e . the
lack of observatiotr-well data, raises more questiotrs than
were answered by the test. Tltese are :

1. Was a recharge boundary, i . e. the Truckee River,
encountered during testing?

2. Did upward vertical leakage occur during testitrg,
and, if it did, how does this affect long-term
concentration of arsenic?

3. If a recharge boundary h/as not felt an,l leakage
did not occur, how do you explain the testing
resul ts ?

A cursory examination of the test data (figure IA and 11)
suggests that a recharge boundary may have been intercepte,l
by the cone of depression during the test. Because the
Truckee River is very close to the well site and the river
is known to be hydraulically connectecl to the shallow wat-
er-table aquifer j-n this area, a recharge boundary rnay be
expected. However, the Same data may be interpreLerl as a

highly transmissive aquifer of unknown extent or character.
This second interpretation is suported by testing of the
Sea and Ski well located apProximately one-quarter mile
southwest where no boundaries were observed and transmis-
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sivity was calculaterl be tween Lgg , ,JgO and 2Ag , gqc, GI'l)/ ft .

l,ate-time WeII No. 3 drawdown data yielded a value for
trarrsrnj-ssivity equal to I55 , CJCJ@ GPD/gft ' dtlr.l suggest the
aquifer transmissivity increases to the soutlr, away from
tlie Truckee River. Additional evidence that that transtnis-
sivity increases to the south$/est is offerecl by data Pre-
sented in Figure 9. These clata show the chernical quality
of ground water clerive<l from tlre Sea and Ski \,'reII comparerl
to water derived ferom Purity WeIl No. 3.

AIso, it is reported tlrat Hidden Valley No . 2 was once
ratecl to yield L,2gg gpm with minimal drawdown, hinting
that. this well penetrated similar, highly transrnissive
aquifer materials. 

:

The three different scenarios suggested by the test data
have an impact on the concentration of arsenic which can be
expected given continuous use of WeIl No. 3. If the river
wa; in fact encountered, then Purity can expect the 'cherni-
cal qiality of the water to remain essentially constant
since good quatity Truckee River water will in fact be a
major source of water to the weII even during low-flow per-
iOds. This, however raises tlre question wlrether surface or
ground water permits are applicable. If leakage in fact
occurs, then water quality can be expected to deteriorate
with time as arsenic-laden ground water moves vertically
uphrard and mixes with good quailty sl'rallow grouncl water
tapped by the well. The Presence or absence of a recharge
boundary, relative location of areas of high transmissiv-
ity, and presence or absence of vertical leakage can be
determined with suitable observation-welI data. Observa-
tion wells vrere available but for some unknown reason were
not used during the test of Well No. 3.

To address the questions either unanswered or .Dosed by the
first pumping test, vte recommmend that Purity WeII tlo. 3 be
retested. At the very least, the test hole should be used
as an observation well and an additional shallow observa-
tion well be driLled near the Truckee River. Nearby \dells
not currently in use would aLso serve as useful observatj-on
vrells. Consi<lering the resPonse of the vrell dur.ing the
previous test, the second test need not be any longer than
24 to 36 hours. If the well is to be retested, $rater sam-
ples for analysis of major cations and anions should be

:l \/l
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I hloverrl)tcr 21, .L9B{ )

r collected Periodically from the welt riischarge to <letertnitre

I ,r.r"arr"r or noE gross chernistry rernairrs constartL Lirror:ghout
t5e test.. Suggestetl .satn.oling times are at Q.5, l, 2, 6,
1) 24 and 36 hours'I --'

I Please do not hesitate eo contact our office if this letter
. ,Jraises any questions '

r sincerery,
'l wrLLrAM E. N.RK, rNc'

li

I Attdctunents
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D"2 lBTf
Dale C. Bugenig
Hydrogeologist
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L.UMF' TEST DRANDOWN DRTF]

FTROJECT: NEVRDA PSC
LOCATION: NW-1 L-L9-e@
DATUM FOINT": TOC
F'UfYlFING RATE: lOtZtO USCtrM

f:ILE NO. : 364
WELL NO. : FURITY NO.3
ELEV. OF DAT'UM F'0INTz 440'Q
STATIC WATER LEVEL: 13:63

K AGIUIFER THICRNESS: 9O tu 7 fil = ----- FROM
{- CONDITIONS: CONFINED 

_-_-___---> 
StrREEN INTERVAL: 1@5 TO 191

IDYIHRIMNIT(MIN)I (ft) I s (ft) l(USGFM) |

I TIME
I

r13t1Pr3Al
t13 t1e t31 |

r13t1al33l
| 13 I 1e I 35 |

f13t1gt37l

I ELAtrSED I WATER I DRAbIDOI^'N I (G) I

ITIMEILEVELIII

a. fao | 13. 63'a I CI. CIrz'CI I %l@EA. @A I

1. oo | 48. ATIA | 33, e4A | /-I?taA. n$ |

3. 
'Zt'a 

I 49.73A I 36, ltzro | /.l'aeila. e'B I

3.A@ | 5e,7rz'0 | 39.@7tZ | '/.L@!oqr.$@ |

7.@A 1 34.eF.V l 4A.4EA | %!@Q@.AA I

I
I

I 13 | 1e | 4A I th.O0 | 55.36'a | 4L.73O I /.14'aE.rZ'A I

| 13 | 1e | 43 I 13.t4@ | 56.68ra I 43.EgCl | %LfiAtA.An I

| 13 | 1E | 46 I 16.er0 | 37.7e@ | 44.@2V I %LAAA.A@ |

| 13 I 1e l'5'a l eo.'za | 58.574 I 44.94tA | /-LEAA.$@ I

| 13 | 1e t 55 | g5.Ora 1 39.7ee | 46.@9A I /-lAO'a.A@ I

r13r13t El 3A,AAlq-A.73At 47.teal'rlaas1,.va I

| 13 | 13 I 5 | 35.C'A | 61.sra'a I 47.87A | %L@IAO.@A I

| 13 I 13 | lra | 4A.AA | 61.784 | 4A.Egra | %IAIAD.AA I

| 13 I 13 I 15 I 45.Ara t 6e.erara | 48.37A | %LtdEVJ.tdV I

| 13 I 13 | ErZr | 50. AA I 6e. g3,a I 49. ea'a | ./.I'z'ara. 
'ara 

I

| 13 t 13 | 3A I 6ra.EO I 63.55CI | 4g.9EA | %LAVIV.AA I

| 13 | 13 | SrZl | 8e'. Ara | 65. 16A I 51.53'a I XL@AA'AE I

| 13 I 14 ) 
"tZ 

| 118. tzila | €'4.77A | 51. 14ra | /.l'aEE.Bra I

| 13 | 14 | 3O I 1eer. AO I 65.3e4 | 31.690 | /,1IAAA. U'B I

| 13 t 15 | A t 15tzr.U'er | 6'J,79V I 5e. 16ta I '/.l0ra0.'Z[a I

| 13 | 15 t 3U' | 1A0.AE' 1 q-9.4@A | 3e.77V I '/.LAfiA.UD I

| 13 I 16 | rzr I ella.AE | €,6.73A I 53, leEr J 'tL@VtA.rA|a I

l 13 | 16 | 3A I E44.0@ | 66.9@0 | 33.e7A | %L!AAA,@V I

I 13 | L7 | 1 | e71.raa | 67,O?A | 53,39A | '/.lraurra,Urer I

| 13 | L7 t stz' t 3rara.tZrO I E7.e:eA I 53.59'a | /.1'Z|AU'.OA I

| 13 I 18 | E I 330.tz"a | 67.614 | 53.ggar | '/,le'AA,EE I

| 13 l 1S | 3ra t 36E.EO | 67.94A | 54.31'a | %LU6PI,AA I

| 13 | 19 I 30 | 4eB. Uq l E7.9eA | 34-e9A | %LOV@.AD I

I 13 I erzr | 3CI I 4g'Zr. raa | 68. rZrSA | 54.4ggt | /.16'2||Zr. OE I

| 13 I e1 | 3U' I 34V, A@ I 6e. e6E | 54. 63O | /,le'AA. ErZr II
:f l,^, Il-f-Ifff4 E- " hIERH-- IlrfE-

.l'
'l



F.UMF. TEST - DRAI^JDOWN DATA

FROJECTs NEVADA PSC
LOCATION: NW-1 L-19-e.@
DATUM F'BINT: TOC
FUMF INE RATE z LOtZil USGFM
ACIUIFER THICKNESS: 9A
COi\IDITIONS: CDI'JFINED

FILE N0.: 360
WELL NO. : trUR"ITY NO.3
ELEV.. OF DATUM FOINT: 44O@
STATIC WATER LEVEL: 13.63
fil = ----- FROtvl
SCREEN INTEPITPI-: tOS TE 191

I
I
I
I
I
I
I
I
I
t
t
.l
I

3'z|
3|a
30
3rzl

30
3ra
3@
3Q
3A
3|a
30
3'a
3A
3ta

I TIME
I

I ELAPSED I WATER I DRAhIDOWN I

I TIME I LEVEL I I

(o)

tDYtHRrMNtt(mI.{)t (ft) | s (ft) l(USGF'M) I

rlSteel
l13te3l
I t4 | rzl I

| 14 | 1 |

It4 1E r

,t4 r 3l
t14 141
tL4 I 5l
t14t 7 |

114 I Al
f14t9l
tL4t1|al
I L4 | 11 |

t14llel

6CICI. OA
668' tz'ra

7EO. AO
7ga, ara
840.04
94CI. EO
960, tzrta

10eer. AA
114rzr, tara

1eerlz|. tzro

1e6CI. eret

13e0. erta

138A. AA
144|E. A@

E8.46tA I 54. g3ra | /.1'Z'OO. AO I

68.4314 I 54. Stz'ta | '/.184'a. CIA I

68. 48'a I 54. 85rZ' | %LAAA. AA I

98.510 I 54. 8BQ | /.1AEE. OE I

88.34@ | 54.918 1 '/.ttAAV.AtA I

68. 6'2rA l 34.97A | ./.1OraA. q-rE I

6e,7ea | 55. rz'9rzr | '/.1'aa'a. A'a I

6A.7Eg I 55. 13O | /.L@VIA.6A I

68.75rzt | 55. 1eA | /.1AAra. AA I

6e.A'aO I 55. 174 | %L@AO.A@ I

64.764 I 55.134 t %ilAAA.@A I

66. eefa I 53. 19o | %taaa.a@ I

68.934 I 55.3e'A | /.1AA|A.nra I

69. 1'AB I 55.470 | %L@eA.Uta I

wIt_t_IRtYt E- r{E I?H- q, IhIE-

:l
!

t
:l
.l
.l
I
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F,ROJEti'I : NEVADR f'SiU
L.OCfi'l'I tritl : rlW- l. 1- 19-i::Al
DATUM i-'n l Nll' : T'OC

FUFIf'Il{G RRT[:! 1O[tO USGPM
A6IU I F:EII TH I CPiNESS :
CONDITIONS: COIIIFINED

F'ILE Nu. : 364
NELL NO. : OtlS l\O. e
ELEV. OF DATUM F.'OINI-z 44DQ
STATIC WAI.ER LEVELI IE.68
R - 10. E5 FT F'ROM
SCREEN INTERVAL: ltZO TO 34tZ

I
I
I
I
I
t
t
t
I
I,
,l

"l

,l
.

I
I

i

I

I TIME
I

I ELAF.SED I I^'ATER I DRAWDOI^JN I (O) I

ITIMEILEVELIII

A. OO I 1e.664 | 8. UilZ'A I 7;l|amta. tZrB I

e. aa t e5. ESra I L?.5-/t7 | %Iurraa. AA I

3. g'a t' e'. aa | 13.7sa | %raaa.uu I

5.30 I 97.'31'a | 14.53ra | /.tan$.VA I

7.3A I eg.65ta I I';r-97n | /.1AAO. O8 |

I LIY I HR I MN I .t (l'tIN) I (ft) I s (ft) l(USGF'M) |

| 13 | 1E | 30 |

t13tlEt3el
| 13 | 1E l 34 |

r13llEl36l
lJ.JrlEl3gl
| 13 I 1E | 4L I 1E.5tzr | 99. 19'z' I tF-.47tA | %LVilA.AZt i

| 13 | le | 44 I 13.5ra I e9.AO'a | 17, J.EA | %IAAA.VU I

I t3 | lE | 47 | 16.stzt | 3tZ.47D I L7.79fr | %LAnA.UA I

I 13 t LE | 51 | e'Z'.54 I 31.O7A l. 18.398r | /-l'Z"atA.tz'ta I

I 13 | lE | 56 I e6.00 | 31.55r2r | 18. BTra I %l.AnA.Afi I

| 13 | 13 I 1 I 31.'ArZ' | 34. 17U' I t7.49A | %LilAA.AV I

I t.E I 1.3 | El | 51, C'D | 31. leqr | 18. SO|A I %ttAVrA. AtZ I

I 13 | 13 r 31 | El.A'a r 31.e14 | 18.53'Z | /.LEn?t.afi I

t 13 I 13 I 51 | 81' o|a | 3e.s|z''a | 19' 6era | %Latr'a.Vrfr |

| 13 | 14 I 11 I 1ral,ArZ' | 33.354 I eta.67tZ | %|AAV.AV I

I 13 I 14 | 31 I 191. UrO | 3e.74A I EO.06ra I /-LAAA|.AA I

I 13 | 15 I 1 | 151.tZrA t 33.AgE I EtZt.35ra l'/.LAAE-Uttd I

I t3 | L5 | 3e | 1ge. otzr I 33. E3a l ea.37a | '/.laarer. AtZt I

I 13 I 16 | 1 I e11.AA I 33.33la I EA.65A | /.lrZrUrA.OrZr I

| 13 | 16 I 31 | e41. U"a I 33,398 I e'4.710 | %l'aAtA,6A I

t 13 | L7 I 3 | e73.BA | 33.s'a0 | eA.8e'Zr t %LAAV.AV I

| .13 | t7 I 33 | 343. 'Z'A 
| 33,53ra I EO.85A | '/-1AU'4. |arA I

t 13 I 18 I 35 I 365. rZtA I 33.7e8 I el .&4A I 7;1raaCI. rZrA I

| 13 | 19 | 35 I 4e5, 
'Z"a 

| 33.744 I 81,fi6w | %L!aAA.AA I

| 13 | El | 33 | 543.fiA | 33.e3A I El.15'Z' | %LAAA.AA I

| 13 I eE | 3e I g'aE.U'ta | 33.83'Z' I el.15rzr | %LAAA.VJA I

| 13 | EJ | 3e I E6e. Ara I 33.874 I 81. 19rzt I ZlOE'Zr. Ata I

I L4 I O I 35 | 795,O'a I 34.384 | e1 .A4.A l /.larz'e'.CIO I

| 74 I 1 I 3e I 7ge.AA | 34.31'Z' I 91.63'a I l-tAAA.Aa I

I t4 | e | 3E t 84E.AA I J4.ega I E1,61tzt | '/-l|2lrzrra.A'A I

I
,r 'l ,

I'-

I

L^J I l-l- I Ja|v! E- hlcftll/--. r]\lc-



I
t L.UI'IF' TF.ST DI?AWDTJWhI i]A IR

I FROJECT: I'JEVADA FSC FILE NO.: 36re
r LocA'rIoN: NW-11-13-Ea WELL No. : uEs t{o.E

DFlTlJrvl FOINT: TOC ELEV. OF DRTUM FOINIT: 44tZtO

I F'UMFING RfITE: 1OOO USGF'M STATItr WRTER LEVEL: 1E.68
t AGUIFER THICI(NESS: fil = 1a.Eg FT FRoryr

. CONDITIONS: trONFINED SCREEN INTERVAL: 1OO TO 34rZr

I
I
I I TIME I ELAF,SED I WATER I DRaWDOI^JNI (E) I

IIITIMEILEVELIII
t-------t----------t----t---------t--------l

I I Dy t HR t MN I t (MIN) | (ft) I s (ft) t(usGFM) I

t | ------- 1 --:------- I ---- | --------- | -------- I

I t4 | 3 r 3E | gae.AA | 34.880 I el.6'2'0 I ZlAe'A.'Z'A I

r I L4 I 4 | 33 | 9A3.qA I 34.330 | el .67A | %lrAArA.A0 I

I t t4 | s I aE I loEE.raa l a4.a4@ r E1 .Eaa I z:lourra.oa I

- | L4 | 6 | ge I laaE.ao I E4.s6a I E1.6sra | /.Lana.,aeJ'l
l 14. l 7 | 31 I 1141.U'O | 34.egra I E1.61O | l.LAntA.AVt I

I | 1.4 r 6 r JE I leraa.aa I J4.a1o I E1.6gra | %tvaa.aa I

I I L4 | I | 31 I 1g61.Era I J4.ggra t e1.6ga | /lCIora.ara I

| 14 | 1A I .;11 | 13S1. OrZ | ,34.31O | 81.63O | %L@frA.Vb I

I I L4 | 11 r 31 | 1381.AO t 34.34A I E1.6AA | %I!ZrA.AA I

I I L4 I le | 30 | I44A.AA | 34.33q' I El,65ra | '/.1r2'AO.'Z'A I

I
'l

I
I
I

I h, II_I_trFfTVI E- I\|ERH-* I]\IE-

rl

I
I



t
I
t
I

r,l-. ,'1i-, -i'ES I rJRatJDO[^'N DA-| fi

F'ROJECT: NEVAD F'SC

L[ICO]-I ON : Nt^,- 1 1- 1.9-eA
Dfil'UM F'O INT: TOC

FUMFING RRl-Ez 70QA USGFM
A6IUIFER THICKNESS;
CUNDITIONS: trONFINED

FILE NO. : 360
WELL NO. : OBS NO.1
ELEV. OF DATUM FOINTT 44dA
STATIC WATER LEVEL 2 LL.97
R = 67tA f:T FROFI
SCREEN I NTERVI]L. : 4E TO I e' 1

I
I
I

I 1'I ME

I

I ELAF'SED I I^JATER I DRAI^IDOWN I (6!) I

ITIMEILEVELIII

t
t
:l

I
I
I

'

I
I
I
I
li
I

IDYIHRIMNIT(FIIN)I (ft) | s (ft) l(U56FM) |

t-------l----------l----l---------l--------l
| 13 | 1E | 30 | A. Ulla | 11.97O I lZ'. taA'A I '/.lraolz'. OO I

t 13 i 1E | 31 I 1.OA | 11.98|a I A.rallz | %Laaa.uo I

| 13 t 1E I 33 I 3. AU I 18. A'Ztta I Z. VzA | '/.1lzrtao. CIEr I

I 13 | 1e I 35 | 5.OA I 11.99A I A.OETU I %lara8.AUr I

| 13 | le | 37 I 7. lzta I 1e. erla I a.a4a | '/.1044. oa I

I 13 | 1E I 4rA | 1A.Ata I le.tzreo I o.a5a l %Ltauta.aa I

| 13 I 1p I tr3 | 13. lztlzl I lE. A3U' I O. lzr€,'Zr I /.latata. 'a'a I

I 13 I le I q.6 I 16. rZilZr I 1e. o7o I CI. I'Z'D | '/-1'ZrgA, OA I

| 13 | 1e | 5'a I EE. rZrB t 1e. a8'a I o. 11o | 7:lrzraa. ara I

I J.3 | lE | 55 | 95.rZilZr I 18. 1|zl0 I O. 134 | %LAthA.An I

| 1I 13 I ta | 3o. ora I 1E. 11rZr | A. 144 | /-tAUA. AA I

| 13 | 13 | 5 | 35.Uila I lP. lg8 I 0. 15tZ' | %LAOA,IZE I

I 13 r 13 t 10 t 44.a& | la. 15tzr I O. lArA |'/.LAAA.AA I

I 13 | '13 | 15 | 43,AAt t 1E. 144 | A. 17e' I 7'1AA'|Z'. AA I

t 13 I 13 | eE I 5'a. AtZt | 1.e. 18'Zr I A- 81ta | 71AAA- Ora I

I 13 | 13 | 3A | 6ta.U'E t le. 194 | 'a.eEo | %La6a.aa I

| 13 I 13 t 43 t 75.enzr | 1E. 17u| | E.gA'a | %tataa-aa I

| 13 I L4 | 5 | 95.rZrB | lE. 190 | a'eEo | l.tavn-aa I

| 13 | L4 | E5 t 113- Ea | 1E. E1'a I a' E4rzr | '/'lrz'Ea' Ea I

| 13 I 14 | E5 I 145. flrzt I 1e.33Ar I O.36A | '/.lratzra. O'a I

I 13 I 15 | E5 I 175. AO I 1e. E6A I O' 39'A 1 l-LAtdA- talo I

| 13 | 15 | 35 | eAS.rzrra I lE.ego I E-3EA | %Lauln.UA I

| 13 I 16 I E5 t E33.EA | 1e.314 I B.34ta I /.1'ara0.AO l-
r tg | 16 | 57 | E67. Ara | 1e, eTrzr I tZ'.3tZrO I '/.144'a. O'a I

I 13 | L7 | e5 | e95-AA | 1e-3Bta I a'41tzt | %tnloa'ata I

I 13 | L7 | 55 | 3e5.raa I 1e.39ra I O.4eO I '/1AAO.AE I

| 13 | 18 | 3O | 36er. UrAr I 18.36'a I E- 39t2 | '/'f U'A|Z'. 'Z'A I

| 13 | 19 | eE l 413.UrO | 1e.33ra | 'Z'.36la | %!@AA.VA I

| 13 | gO I E5 I 47:J. VA I t2. 39A I E. 4eA I /.1U08. EO I

| 13 I E1 I E8 I 53A.UlO I le.45ra | 'a.4go | %La|aa.a$ I

l^, I l-t- tr 4f lYl E - htff RH,, tr t\|c -



F,UIIE' I-EST DRAWDOWN DN'I'']

E.ROJECT: NEVI1D F'SC

LOCII]'I ON : Nt^,|- 1 1- 19-eA
DRTUM FOINIT: TOC
F'UMF'I NG RA] E : l OOIZ USGT.'M

ALUIFER T.HICKNESS:
CONDITIONS: CONFINIED

FILE NO. : 3E,O

hJELL N0. : Ot'S NO. 1

ELEV. OF. DATUM F'OINT: 44AO
STATIC WATER LEVELz Lt.97
R = ETrZt FT' FROm
SCREEN INTERVAL: 49 'l'O IUtl.

I
I
t
I
I
I
I
I
I
l,
I

i

t
I

13 1

13 I

L4 l

L4 I

t4 l

L4 l

1,4 I

L4 l

L4 l

L4 I

t4 l

t4 I

L4 l

t4 I

Ie.43td
1e. 514
Le.47g|
L?.43sl
7e.44gr
14.43'a
1E.51'a
LE.4AA
19.5'ZuZt
1e.5eE
15.51|a
1g.48tzr
1e.544
1e.534

a.46tZ
A.54tzt
a.44tA
q.4EA
a.47?'
@. 4A@
a.54rzt
rzr. 51tzl
rzr.53ta
4.55e'
3.54rzt
rzr. 51tzl
a.37|?J
o.56rA

I TIME
I

I ELAPSED I WATER I DRAWDOWN I (5!) I

I TIME'I LEVEL I I I

IDY IHR lf'lN I t (fqIN) | (ft) |

e'e I e5
E3re5
'aleg1le6
ere5
3te5
4teE
5te4
7tE5
araS
9 r E5'

1'ar85
11 I e5
1e13E'

595. 'aA I

655. OO I

719. OA I

776.AA I

935. EO I

495,00 I

936. AA I

1014. AA I

1 135. rZrD I

1195. Ara I

1e55. U'A I

1315. AO I

1375. tzrta I

L44A.frA I

| '/.1lz|'2'4. Ag| |

| '/.1tZrOO. AO I

I '/.1raoo. ao I

t %ta@a.vv I

| ./.lrauro. ao I

| l.tfAtAU. VA I

| '/.1'aaa. aa I

| %LtZfiA.AA I

| %tnAV. OtZ I

| %ta@a.@a I

| ./.1Z!AE. rZrO I

| %t@va.va I

| 'tLtAAe. Av I

t '/.1EAE. Ut'Zr I

l^.f It-t-Tf,fq E- ]\tE RH- 7 r NIE -

:l

I
,l
I
I
I



i.,1.!rqF T'd5'l' DFIRWDtjhit{ LtfrT6'l

F'ROJ'ECT: NEVADA FSC
LOCATION: NW-1 1-1g-e0
DFITUM FOINT: TOC
F,UMF,ING RATE: lOErZr USGF,M

AGUIFER THICKNESS: 5tZ'

CCINDITIONS : UNCONFINED

FILE NO.: 360
WELL NO, : OFJS NO. 3
ELEV. OF DATUM POIM-; 44@fA

STATIC WATER LEVELz LE.97
R = 49O FT FROM
SCREEN INTERVAL: El T0 31

:l
I
I
I
:l

I
I
t
I
T,

rl

I
I
,l
:l
I
:l

I

I TIME
I

I ELAF'SED I WATER I DRAhIDOWN I (G) I

ITIMEILEVELIII

'l
I

t-------l----------l-l---------l--------l
I DY I HR I MN I t (MIN) | (ft) | s (ft) l(USGFrm) |

t-------l----------l----l---------l--------l
I 13 | 1E I SrZr | 'e'.OA I Le.g7tI I tZ'.OE|A | '/.latalz|.Ur0 |

| 13 | 1E | 31 | 1. rZE | 18.97A I O, AA0 I '/.1u|014, U'Z' I

| 13 | le | 33 | 3. rz'er I 1e. 99ra I O. taEA l '/.1OIZ'O. UrO I

l 13 | 1e | 35 | 5. tZtA | 13. AOA I O' OSta | %tAU)A.VttA I

| 13 | 1E | 37 | 7.AA | 13.EeA.t o.'zsa | %laaa-'zra I

| 13 | lE | 4q | lta. OA | le.99rzr I A. DL::€r I '/.J.AE|A. mra I

| 13 I lE | 43 | 13. Aer | 13. AeE t O. raSA | %ttauaqt. tAV I

1 13 I 1e | 46 | 16. Urta | 13. A1O I O. E4rZ' | %tVtUte.AA I

I 13 I 1E I grzr I EA. UrA | 13. AStZr I A. A€,4 | %l@UA- An I

I ia I iE I gg I Eg. aa | 18. a1o t 
'zr. 

ra4a | '/.14'ara.ora I

I 13 | 13 I tzr | 34. OA | 13. A3ra I 
'Zr- 

EEA | '/'1atz'ta. tz'n I

| 13 t 13 I 5 t- 35.OO | !.3.41O I rzr.tzr4e' l'l.lAOtA.tAE I

| 13 t 13 I lEr | 4rzr.lazr I 13.ta48 | A.AZA I IIAOE.OQ I

I 13 I 13 I 1E | 45. AO I 13. O50 | E. A8A | /.laata. 'ZrA I

| 13 | 13 I e0 I 5lzl. tzrtz' I 13. AgA I O. E8'Zr | /.IV!AA. AA I

t 13 I 13 I Sla I 60.46 | 13.Cr4.|a I 'a.E7A | %tAVQ.ilA I

| 13 | 13 I 54 | 84. tZrA I 13. g'llzr I tzr. A4U' l %LAAA. AA I

| 13 | t4 I 15 I 185. e'ra | 13. A3A I 'a. 
rzr6ta I '/.lrzilZta. (rE I

| 13 | 14 I 35 | 1E5.rata | 13.la5'A I A.OeA I %tEAEl.AA I

t 13 | 15 I 5 | 155.44 | 13.'aBA I 
'Zr. 

118 | l-LtatzlB-rA I

13 | 15 | 3A t 1SA, AO | 13. AS|Z' I tZ'. E8'a I %ltz"a'Zr- 
'ZtO 

I

13 | 16 I 5 | e15.ala I 13.2l9'a I ra. 11|a I '/.lc|tztrzr-'aa I

| 13 | LE I 35 I 845.raur I t3-a7a | tz'. loa | '/ltaoa'aE' I

I 13 | L7 | I I e7B.E'er | 13,ra78 | 'a, 
1OtA I '/.l'ZilZ'a.'ZrrA I

I 13 | t7 | 37 | 347.raa I 13. lraa I A. 13O | %LAAil.AA I

| 13 t ',18 | 7 I 337.Ara I t3.rzrgu' I tzr. 1Er2' l'/-L|dluIA.UIA I

| 13 | 19 | 37 | 4e7.AA I 13. 11'a I E, t4A | I-LAUA.AIA I

| 13 l" era | 37 I 487.ra0 | 13. 1eA I 'a. 150 | /,ta$@.aa I

| 13 | el 't 37 | 547.AA | 13. 16ta I ra. 19ra | %IAAA-AA I

| 13 I ee I 35 | 6A5. rzuzr | 13. 16'a I O. 19rA | /'latzilZr, rilZr I

l:;.

f^, It-l-IAI{ E- ]\t(f [+H., r r\IE -



I
I
I
I
t
I
I
:l

F.UMF' TEST DRAWDOWN DATA

F ROJECT: NEVADR F|SC
LUtrAT'IUN: NW-1 1-1g-eO
DRTUIYI FOINT': TOC
FUMF'ING RATE: 1OOO USGFM
AGUIFER'T.HICKNESS: 50
CONDITIONS: UNCONFINED

FILE NO. : 36tZ'
WELL NO.: OFS NO. 3
ELEV. OF DATUM FOINT z 44QQ
STATIC WATER LEVELe L:€.97
R = 49O FT FROM
SCREEN INTERVAL: Pl TO 31

I TIIYIE
I

r13te3rE5
tL4tat4a
lt4r1t36
t14rEr35
r14t3136
t1414t37
t14t5r35
tL4r6l36
f14t7135
tL4tglS=
I 14 | I | 35
I 14 | 10 | 35
t 74 | 11 | 36
| 14 | le I 30

e,55. taa I

73A. AV I

786. ArZ I

a43. $@ |

9A6. rAA I

967.44 I

1Ae5. AA I

1'296. rata I

1 145. OA I

1go5.lz|a l

1965. tZ'rD I

13e9. lzila I

1386.taa I

t44A.AA I

13.19D I

13.le|z' I

13.134 |

13. leer I

13. 1 1'Z I

1€. e1A I

13. eAA I

13.16A I

13.13@ |

13. 19'a I

13. EAA I

13.188 I

13.164 r

13. 13'Z' I

ELAtr'SED'I WATER IDRAI'DOWNI (L1)

TIFIEILEVELI I

'l

o. eeo | /.1lZ|04.88
er. 15ra | '/.l raE tzt, CIA

a. 1€,4 | '/.laaa. |aa

'a. 
15|a I /.1BrZ'8. AE

ra. 14tZ' | '/.laara. OA
a. E4A' | :/.1AAA. Uql
Q. ESra | %||dl$V. AtA
rZ. 19tzr I %LtAnA.4A
a. 16'a | %Ltaa$.au
ra. gerzr I ./.1ara0. ffra
ur. e3a | 7;1aarra. E|a
fa. g1'a | /,ttAUJA. tAtA

el. 194' | /.LVAA.AA
a. 1612r | /. 1fiAta. ultzl

I'
I
I
I
I
I
.l
I

L^, I I-t- I J=llYl E- tvEl FtHr.' I hlE -

I
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I

I

I
I
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F,UIYIF. IEE i RECLJVERY Di:iTii

F.RI-]J'ECT: NEVADfl trSC
LOtrATION: Nt^l-l I-13-EA
DATUM F,OINT: TOC
FUlvtpING RATE: lrZrOO USGFTM

AnUIFER I"FlICHNESS: 9A
COND I'l' I ONS : JONF I NED

FILE lrl0. : SbtZ
I^IELL NO.: FIURITY NEl.3
ELEV. OF DATUM FUINI'z 4t+tVV

STATIC WATER LEVEL: 13' 63
fl = ----- FROM
SCREEI! INTERVAL: 1OE TO 191

I
I
I
I

I TIIYIE
I

PUMF'ING I

STARTED I

F,UMF.IIlG I RATIO
ENDED I

WATER I RESIDUAL I

LEVEL I DRAhJIJOI^'N I

l,

| 14 i 1E I

I 14 | lE I

| 14 | 1E I

r14rlel
1L4 t.lE i

r14t1Er
t14tlel
l14tJ.El
It4llEl
| 1.4 I le I

11.4 113 1

It4t13l
| 14 I li I

tL4l13l
| 14 | 13 |

t14t13l
| 14 I 13 |

r 14 | 14 I

| 14 I 't4 |

l14l15l
lt4t15!
| 14 t 16 |

I t4 | 16 r

I 14 t L7 |

l 74 | 17 |

lt4l18.l
It4llSl
lL4t!-Jl

31 |

31 |

33 1

35 I

37 I

4tZ I

43 1

46 1

gtar
55r
at
5t

1Al
r.5 |

gtzr I

3'Zr I

5Al
LUI
3El
at

3Al
ral

30 1

al
3Al
ral

3Al
3rZ I

144il.54
7441. tata

L443. AA
1445. EO
1447. ata
145|a. AA
1453. EO"1456. 

O0
146t2'. ao
1465. Ata
747|f|. AA
L473. Ut@

1488. ArO

1485. CIO

149tzr, Vrgl

1stZtZ, mel

15e'a. oo
154.8r. UrO

1564. EO
1594'. ero
16i:'4. PrA

1654. AA
169O, AE
171CI. Ara
L74tZ. )AtZ

t77A.WA
lSAra, 

'aA1Be,Q. taA

E.5A I

1. tzlta I

.3. rara I

5. rZrA I

7.AtA I

16. tZrO I

13. Uttzt I

'18. CIA I

eE. ao I

g5_ lzrra I

34. lafi |

35. CrO I

44. Urrzr I

45. AA I

5|a. AE I

6ra. QA I

Eer. aa I

lrztta. rz'rzr I

1e'4. oa I

1ga. ura I

1gta. ara | .

e1|z|. uila I

e4a, fia r

E7A.@A I

3OrZr. rZtA I

338. OA I

36|2'. OA r

4ErZr. raa I

e881. fiA | 36. 91'Z' I E3. ega I

1441. rarA | 33.334 I e1.7eV I

4AL.AE t 3A.e7@ | t6.64tz I

e89. mrzr I E7.56ra | 13.9.3lz I

eo6. 71 | e3.87A | 1e. e4ra I

145.VO I e4.39ra I IQ.7AA I

LLL.77 | 83, O3'Z' | 9. 4tZ'A I

91.OA I Ee.A6A I 8.43CI |

73. rao I E1. Zr3tZ' | 7. 4W I

56.64 I eO. 17'a I 6.544 |

49. A'a I t9.45ra | 5. gEra I

4|E. L4 r 18.944 | 5. 31|a I

37.Ail | 18.554 | 4.98'Z' I

33. Ulra I 18. 17|a | 4.=44 I

89.8'a I 17.7EA | 4- t5A I

E5, 'a'a I t7. eSra . t 3.684 |

1.9. EAr | 16.5ErZ' I e.89tzr I

15. 40 | 16. 15rZ I e. se'a I

13. AO I 15.650 | E, Ae'Z' I

1rA.60 I 15.3712' | 1.744 |

9. rarzr | 15. ra5'a | 1. 4PrZ' I

7. BA I 14. BlZltZr | 1 . L7A I

7,AA | 14.78tA . | 1. 15tZ' 'l
6.33 | 14. GgA | 1. @58 I

g. 8rz' | 74,4EA I A,79|Er I

5.36 r 14.334 | q.76la I

5. 
'ZrO 

| 14. e8E I 4.654 |

4.43 | 14. O6A I A.43@ I

I
I
t
:l
:l

I
I

I
t'

!

ld I r_t_ I #qFr E- t{BfQl/r- lt ]\tc-
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t
I

F.UIYiF' TEST - RECOVERY DAI'A

f-'ROJECT: NEVADA FSC
LOCAT I ON : NW- 1 1-'1 9-L::A
DAT'UM FOIllT: TOC
FUMF'ING RATE: lOtZtO USEFM
A6!U I FER TH I CI(NESS :
CONDITIONS: CONFINED

FILE lrlg. : SEtZl
WELL NO. : OBS NO. e
ELEV. OF DATUIYI trOINTZ 44OV
STAT I tr I^TATER LEVEL : 18. 68
P = 10. eg FT FR0M
SCREEN INTERVAL: lrZrrZr TO 348

I
,l
I
'l

:l
I
:l ,

,l
jl
:l

'li

rl
i

I
rl

:!'
I

L44t2.3il
1441 . lzila

1445. erB

t447. U-ta

145rzt. OrZl

1499. rzrrzl

L437. AA
1461 . AtZ'

1466. Uila

I47 L. ldEt

1476. AA
1441. AA
14S6. AA
1491. rz'ra

15ra 1 . rZilZl

15e 1 , ArZl

1841. OUI

1561. CIO

1991. rACI

16e1. rAA

1651 . 0tzl
1 881 . AtZ'

1711.rzrrzt
1741. AA
1gA1 . AtZl

1461 . QtZl

eAA 1 . raB

144t. aa
e8g. rZrA

?ae,.7 7

t43. na
LLL.77
s5.71
69.37
56.38
4.7.43
41. rZilZl

36.1e
3e.34
E3. e4
e4.61
18.78
15. E6
1e,gql
1U'.54
8.96
7. AE
E.9A
6.3L
5.7S
4.99
4.4.e

I TIME
I

I t4 r1g t3l
I L4 | le | 3i
1 .14 I 1,:- | 35
tL4tlet37
tt4l1Et4A
tL4 llel'43
t74tlEt47
t14 l1g r51
tL4tlEt56
I t4 | 13 | 1

17411314-
l t4 | 13 | 11
tt4r13lL6
t14 t13 tel
t t4 t1J t31
tL4t13r51
I L4 | 14 r 11
It4tt4t31
tL4l15l1
I t4 t15 131
It4 r16r 1

114 lt.E 131
l1+lL7i1
114 | L7 t31
I t4 t18 r31
t14 r19 131

trUTYIF,I NG I

STARTED I

F.UMF.ING I

ENDED I

tzr. SrZt

1. OE
5. tZt'A

7. AA
1rzr. tatzr

.13. atzl
17. EA
e1. rZ'E

eA. td?t

31 . rzrta

36. E'a
4L. fiA
4e,. aa
51 . Ara
61 . Ara
S 1 . EtZl.

l ra 1. 
'AA1E1, E0

1S1. 
'aO1g 1 . OtZt

g1 1. CIO

e41. A'a
e7 L. AA
301. OE
861 . tz,ra

491. ratZ

RATIO I I^'ATER I RESIDUAL I

I LEVEL I DRAI^JDOI,.,N I

IDYIFIRIT4NI t (mIN) I t' (mrN) | t/t, | (ft) I (ft) |

I

I

I

I

I

t'
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

II

I

I

II

t.

I e7.48fj | 14.SAA I

r e6.51s | 13.836 |

I ee. 47tz | 9.79la I

I el. s30 | 8.950 I

I E@.47A | 7.79t2 I

| 19. 6g'2r I E.94tV I

I LB.94A I 6.aAA I

| 18.4e'Zr | 3.74?l I

I r7.84A | 5.L6@ I

I L7.'43@ I 4.72A I

I L7. A8E . | 4.4@A I

| 16.814 | 4. 130 |

I L6.37tA | 3. Ag'a I

l 16.34A | 3.664 I

| 16. EeE | 3. 3414 |

r 15.550 I E,876 |

| 15, aSra I e. 554 I

I t4.9:e|o .r e,e4'a I

l L4.69n I E. A1!a I

| 14. 57O | ' 1. ggrz' I

r 14,360 t 1.69O I

r 14. e7E I 1.594 |

t t4- 74A r 1.464 |

I L3.94V | 1.eE@ |

| 13.89'Zr | 1. aO@ I

I 13.56t4 | er.8BA I

l^JIL-l-IAfr! E- ]\lE s:tH. - I t\|E -
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I
I
I
:l

FruvrF, '1'ES'I', - RECOVLfiY D{i']'A

F'ROJECT: NEVADA FSC
LUCFIT I ON : Nt^l- 1 1- 1g-EO
DATUM FOINT s TOC
riUMF'ING RATE: IIADIA USGF'M

AAU I F:ER TH I CI(NESS :
CCINDITIONS: CONFINED

FILE NO.: 36t?i
I^JELL NO, : OES NO. 1

ELEV. OF DATUM F'OINT: 44QQ
STRTIC WATER LEVELT' LL.97
R > 67IA FT FRO'YI

SCREEN INTERVRL: 49 TE 1'41

I F.UMF'ING I

STARTED I

1441. AA
1443. 

'ZrOt443.@A
L447.AA
1450. A'A
1453. AA
1456. OA
t4aa, va
t463. AA
L474. OA
7475. AA
148'4. OE
1485. AA
t494. AO
152'CI. rZrO

1518. 
'Zua1535, AA

1555: lZtA

1SAS. Crrzl

1615. Aq'
1645. AO
L673. AV
17tZt5. AAI

1733. AO
17€5. OO

L793. @A

1853. rZilZt

F,UIYIF,ING I

ENDED I

1. U'A
3, tulzl

5. tatzl

7. A@

1ut. ravl

13. OA
16. EO

. ea. $ta
Eg. EA
3A'. rACI

35. rZ,A

4@. atz
45. OA
3|8l. @@

64. ArZl

75. lZrE

95.|arzl
115, AEI

145. AA
175, ero
ea5. CIE
.E35. OA
e65. Ata
895. AA
3e5. 

'aa355. A'a
415. rzrrzr

RATIB

1441. ErZ' I

481 . rZrA I

agg, tzra I

efr6.7L I

149. tz'CI |

Lrt.77 |

91. AA I

Zg. O'Z' I

58.64 |

49.VtA I

4:E. t4 |

37.@A I

33. EIZ' I

E9.88 I

Es.AA I

ea.ea I

Le'. te' I

13.5e I

1A.93 |

9.e3 |

B. ArE I

7. 13 I

a.43 |

5.88 I

5.43 I

E, rA6 |

4.47 |

1e.536
L:P.gLA
Le.4A@
1e. 48e'
Le.46td
18.45'a
LE.44A
Le.43@
1E.434
1E.414
1E.4eO
1e.410
1e.4AO
1E.3BO
1e,374
1e.35ra
1e.35A
1a.344
1e. egta
18. eeEr
lE.830
1e. e3'a
lP. EEE
1e. 1ga
1e. 17tZ'
1e.164
1e.154

tzr.56lz| I

a.34!o I

o.51A I

o.510 |

a. 49|a I

a.4a@ I

4.47|a I

a.46|a I

a.46|?r I

Q.44|a I

a- 45lz' I

a.44ql I

a.43|?l I

v.4LA I

a.4a@ |

e',384 |

'Z.38la I

a.37td I

'z'.34o I

rzr, ESA I

a. E6A I

a. e6a I

rzr. ega I

cr, glEr I

ra. Erzilzr I

a.190 |

ra. lga I

WATER I RESIDUALI
LEVEL I DRAWDOWNI

I
'l
I
I
'l
;

I
i

'l
rl
t.

:l
,l
,l

I TIME
I

t14t1el31l
I 14 | 1e | 33 I

Jt4llEl33l
t.L4 l1el37 I

tL4r1el4CIl
l14l1El43l
t14llel4al
| 14 | le I 5'a I

1t4rLElSSl
f'14 I 13 | O I

t14rr.3l5l
tL4l13l1Ul
lL4l13l15l
| 14 | 13 I EA I

t141131301
I 14 r 13 | 45 |

tL4lL4 | 5l
I 14 | 14 I e5 I

I 14 t 14 I 55 I

I 14 I t5.l e5 I

It4l15r55l
tL4r16tE5l
I t4 r 16 r 55 l

tL4tLTteSl
r14l17l55l
tL4l18le5l
tL4tL9teSl

I

I

I

I

I

I

I

I

I

I

I

I

I

t.
I

I

I

I

I

I

I

I

I

I

I

I

I

,l
I

hr]tt_r.-IArq E- 1\l[:l RH' qr I hl E -
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F,UIYI'J "i'85'T RECOVERY UT]TFI

PROJECT: NEVADA FStr
LOCATICIN: NW-1 L-13-eE
DATUM FOIllT: TOC
F,UMT,ING RFTTE: 1OOO USGF'M

A6!UIFER THICHNESS: 50
CONDITIONS: UNCONFINED

F ILE NO. : 36O
WELL Ntr. : OIIS NO. 3
ELEV. OF DATUM F'OINT: 44ftBt
STATIC I^IATER LEVELz L:E.97
R = 49O FT FROI{
SCREEN INTERVAL: E1 TO 31I

:l
I
I
:l
'l
I
'l
I

:

:l
:

rl
+

I

I TIME I PUMF'ING I F'UMF'ING I RAT IO
I STARTED I ENDED I

I WATER I RESIDUALI
I LEVEL I DRRWDOWNI

1 . Ala t 1 44t. tatt 'l 13. 1 l rzr I e. L4A I

3. EA | 481. Ora | 13. 1AQ I la. 13ra I

5. rZrO t e8g. OO I 13. 140 I A. 13'a I

7.@A I E46.71 | 13. 1AA I O. 13er I

lEr. tZilZt I 143. AO I 13. ,.aft I A. 13la I

13. |aO I LtL.77 I 13. l1rzr I U. t4|o I

16. rzrra I 91. rZrA | 13.'AgA I A. lea I

ea. aE I 73. rarz' | 13. rz'ger I A. t?A I

E5- OA | 5S- 60 | L3- V?td I er' 1P0 |

I t4 tl.E 131 |

tL4llEl33l
tL4r1El35l
l14llEl37l
I 74 | le | 4Vr I

l 14 r. 1g 1 43 |

tt4r1et46l
| 14 I lE | 5tz' I

t\4r1el55l
tL4t13t'Zr I

r14 t13 | -5 
I

t14t13llal
tL4r13l15l
I t4 t13 terZ, I

r 14 r 13 | 3'z' I

tt4l13l55l
t74lL4l15l
tL4tL4lqsl
1L4 l15l 5l
lL4l15l35l
t14 l1€, I 5l
| 14 | 16 | 35 I

t14tL7l5l
I'L4 I L7 I 35 |

r14r1Al5l
| 14 | 18 I 35 |

I 14 | 19 | 35 |

744L.@$ |

t443.AO I

L443.AA I

L447.AA I

L43tZ. ZA I

t4e3.@@ |

L456.@e r

L46tA. @tZ I

1465. 'aA I

t47A). aA I

t473.AA I

1484. EO I

r485. AA I

L49tZ. @6 |

1540, Ute' I

15e5. e'O I

1545. 'Z'B I

L3F-,3. @V I

1595. AA I

16e5. EO I

1655. AA I

1685, AO I

1715. rAO I

L743.@A I

L773.tA@ I

18Ut5. EA I

1965, AB I

3ra. |z|ra I

35. 
'A|a 

I

4Ur. Urta I

45. tZrO I

5ra. BE I

612'. Aer I

83. rZrE I

1A5. Era I

te5. ora I

155. E'a I

185. rara I

815. rAA I

e45.|a'Zr I

e73. A@ |

3ra5, Ur0 |

335, AO I

365. Era I

485. A0 I

49. AA I tJ. lrzrla I 
'Z'. 

13O I

4e. L4 | 13. 1AO I A. 130 I

37.@A | 13. 1U'O I ra. 13At I

33. 'AA I 13. 1AA I e'. 13'a I

e9. I'Z' | 13. rag0 I A.,leB I

95. ailzr | 13. agra I O. le'z I

. L7,94 | 13. 1'ara | @' 13lZ' I

74.71 | 13. lrzrB | @. t3a I

le.5P I 13. O9A I B. 1EA I

1'a- eg I 13. lrAE I A. t3B I

a.78 I 13. EgE I A. 110 |

7.7A | 13. E7'Zr I ra. 1'ZA I

6. gg t L3. a7E I et. lrzrer I

g.e4 | 13. rATer I B. 1OA I

3.7? | 13. A9'Z' I A. 1eE I

5.3tzr I 13. rZ'74 | A. 1'aA I

4.95 I 13. O60' I a. ager I

4.39 | 13, rzrTg' I A, 1AA I

'l
I

i

t'
I

r^.|lr-t-rJaiV| E- htE] FtH- 1 r hlc -
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APPENDIX F

CALCULATIONS IN SUPPORT OF TEXT

CJ

ab,s
ts

t
WILLIAM E. NORK, fnc. S
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D (u, 7s) = |

/u = /ot

/s = a.os

t, : ro Mtu

5 G 2,7 Ff

T = //1i,6 a a(",'/s)

A,JAt--i5/.) (H^,,tu'.n ] t*cof.,
,n ,Ltt. wArt e ;!r../E.f 6uLL

(*24s79s1 , rl(\

ttt:)

,ri

5

..,1 Tt

ttq.6 (t,coocP'.1.\ , -
2,? FT
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WILLIAM E. NORK, INC.
I 026 West Frrst Street
RENO. NEVADA 89503
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WILLIAM E. NORK, INC.
1026 Wesl First Street. RENO. NEVADA 89503

(7O2) 322-2604
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( *O
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1thu., zf

t Nr,eal .: E
t o90Ft

5 = .gcrr

As =6oOZnt/l

s'./ GPD./F 7L To J?. Z Cep./,Fr\

St:7 + /t trT

tel. : l!ttf

I
I
I
I
T

I
I
I
I
t
I
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I
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V'
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yt
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K.L

,r4 
t

Vn

.f rz

a
KL

tt7 "
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f/+E .+:P91tiA tLD

o'St F//Ff

O,6? Fr/pav t o,ts F7/t:z

/s- FT; C._,32_. F!/p_l: ' 
-.:

o,3
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/.36 trl /DAf / a. t ? F//F7
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APPENDTX G

PURTTY UTILITIES WELL NO. 2
ARSENTC CONCENTRATION DATA AND

MOIITHLY WATER USAGE

c;
aa*
tr

*

WILLIAM E. NORK, [nc. S
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APPENDIX H

SUIITMIT ENGINEERING DESIGN AND
OPERATION PLAN

@Et
WILLIAM E. NORK, Inc. $
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I 

Desiqn And Operation

f. Purpose Of New System

I A. Meet Governing standards for quality

1. Arsenic, primary standard

I 
Maximum concentration = Q.05 mgl1

2. Manganese, secondary standard
. Maximum concentration = Q.10 mgll

I; B. Meet quantj-ty requirements to serve issued wiJ-J- serve

I 
commitmdnts

1. 1,L37 issued will serve commitments

I II. Water euantity ,,

' A. District Health Department is governing agency over
I systems water quality and number of units that may be
f served. Based on the State design standards for usage

per unit, the Health Department staff determined that the
.l system wouLd have been able to produce 750 gpm with the
I largest producing welJ- out of service to serve L,137 units.

B. Well #3 is drilled and test pumped
'l t 1. can safery produce L,ooo gpm

.l C. Prelimj-nary determination of quantity of water to be
I produced by weJ.J-s #2 and #4

'I 
1' 

.:""::::'-":::::i"."u quality resuiremen,s
b. Abil-ity to use existing equipment from well-s

I c. *:";":.3:.""b1e verocity in 14" main in pembroke

I
I 

' 2. procedure

q. 14" main in Pembroke Drive

Drive
d. Assumption of how much water well #4 will be able

to produce

I
:

I
I'
I

useV____=6fpsmax

then Qr.* = 2,800 cf s U ,z-*
Qrnu*-from wells #2 6, #4 = 2,800 L,000 = 1,800 cfs



I
t
I

t
I
I

I

b. Existing equipment in weLl fl (existing backup, to
be abandoned)

1. 100 horsepower motor and control panel
2. Pump assembly outdated
3. Assume to use motor from well #1 in well #2

for new s'Stem 
rit'

assume 80t efficiency from pump @ 2,800 gpri:

Hl, from #2 to tank = L2L

Elevation head = 335'

Hp - (Head)(Q)
(3e60)(eff)

n - (100)(3e60)('80)
-max 456

O = 695 cfs-max

@ 2,700 t HL = 115

O = 704 cfs-max

use 700 cfs

I , 3. Assumed quanti.ty from well- #n

I a. No real data to base an assumption onI b' 
ffi:Xl;'"i'3::"gnT'ff;i3u.ii'il3"i:";: *J:;::':3u

I l3,"ili;,oi."i.'ri':"H':l'3iil;"H":;*::lationsr il3aoT;;'3:l3n,ll"':::3:::':il"":J::;.;':l 
above

I 4. "r.n'1",r]".","i":,:": l:,:;".,':;":::'..r"';"
,l 

produce 1,700 gpm which exceeds requirements.

r III. Water Quality

I 
A. Existing quality in well #2 (worst case)

' 1. Arsenj-c .08 mg/l

I 2. Manganese .28 mg/I
^:

I ::"T::.::-_';;,T;i""f 
we'1l #3 :

.i

.t 
2. Manganese .06 mgll

T

t
t



c.

I
I

D.

I
I
T

"l

Expected quality from well- #4 (based on

1. Arsenic - trace

2. Manganese .01 mgll

Expected quality from mixing water from

1. Q2 = 7oo gPm

03 = L,000 gpm

Q4 = 1,000 gPm

rrver water quality )

3 wells

2. Arsenic: C =

0.029 < 0-05 0K

3. Manganese: a=(700)(.28)+(1099)(.06)+(000)(.01tZTOO != 0.0985m9/1
, 0.0985 < 0.10 0K

8." Proposed system meets quality requirements

Proposed System OperatS-on

The operation scheme proposed for the new system uses the new
wells , #3 and #4, as the primary producers and well #2 as
a back up well and a supplementary producer during peak
useage periods. using this operating scheme al-lows a greater
percentage of the users I water to be the higher guality water
from the new weIls, while J-eaving the total..supply availabLe
for peak periods.

(700)(.08)+(1000)(.023)+(1000)(0) _ " ^.,27OO = 0.029 mg/I

;l
'l
I
I
I
,l

I

IV.

;l
:l
I
I
l'
l
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