-

—

—

EVALUATION OF THE
WATER SUPPLY FROM WELLS ALTERNATIVE:
PURITY UTILITIES, INC.

DOCKET 84-1003

January 2, 1985

Project No. 85-360

Prepared for:

State of Nevada .
Public Service Commission

Prepared by:

WILLIAM E. NORK,

\l\ﬁikawﬂ. ﬁ,.

’ 1506-00024
Y] N LRI~

[L/’Q o Cf_), 1//17‘7/0'(;7 0' 'J

INC

Mol

WILLIAM E. NORK, Inc.

Reno, Nevada 89503

[N



R R . .
¥

]

£}

"

- - -

I

_ 4 .
.. .
‘- A-

, .
.. f
‘- A-
t
‘;u‘

i\.

APPENDICES

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D
APPENDIX E
APPENDIX F

APPENDIX G

APPENDIX H

TABLE OF CONTENTS -

Page

l. g FINDINGS L] . . . . . [ . . . . . . L] ) . . . L[] * . l
2.8 INTRODUCTION.: « o o o s o o o o o o s o s o o o o = 2
3.9 AQUIFER TESTING ¢ « « o ¢ o o o o o s o o s o o o = 7
‘ 3.1 TESTING RESULTS: « + ¢ o o o o s o o o o o o 7

3.2 ANALYSIS OF PUMPING TEST DATA. . o o e e e 8

3.3 POTENTIAL FOR HYDRAULIC CONNECTION WITH THE

TRUCI(EE RIVER. . . L L L L] Ll L] L] L] . . L . L) L] 24

3.4 POTENTIAL IMPACT ON EXISTING WELLS . + « + o+ . 24

4.9 WATER CHEMISTRY « « o o o o o o o o o o o o o o o o 26
4.1 ARSENIC CONCENTRATION TRENDS . . « « ¢« « o « & 26

4.2 PURITY WELL NO. 3 WATER QUALITY. . . o e e e 27

4.3 ANTICIPATED FUTURE ARSENIC CONCENTRATON. e o 31

SOURCES OF INFORMATION .« &« « =« « o « o o o o o o o o o o o = 36

PURITY UTILITIES TEST HOLE NO. 1 WATER QUALITY DATA

PURITY UTILITIES WELL NO. 3 WATER QUALITY DATA

PUBLIC SERVICE COMMISSION LETTER DATED 11/29/84

WILLIAM E. NORK, INC. LETTER DATED 11/21/84

PUMPING TEST DATA

CALCULATIONS IN SUPPORT OF TEXT

PURITY UTILITIES

WELL NO. 2 ARSENIC CONCENTRATION DATA

AND MONTHLY WATER USAGE

SUMMIT ENGINEERING DESIGN AND OPERATION PLAN

TABLES AND FIGURES

TABLE 1.

TABLE 2.

SUMMARY OF ANALYSIS RESULTS. « « o + o o o & 21

PURITY WELL NO. 3

WATER CHEMISTRY DATA . . .+ . 28

WILLIAM E. NORK, Inc.

Renao, Nevada §9503



-

Nwt?

4

ot

)

TABLE OF CONTENTS (Continued)

FIGURE

FIGURE

FIGURE

FIGURE.

FIGURE

FIGURE
FIGURE

FIGURE

FIGURE
FIGURE

FIGURE

FIGURE
FIGURE

FIGURE
FIGURE
FIGURE

FIGURE

l.

8.

9.
10.

11.
12.
13.
14.
15.

l6.

17.

Page
PROJECT REFERENCE MAP. « « « « o« « o o o o o o & 3
WELL SITE LOCATIONS. « « ¢ o « ¢ o o ¢ o« o o o o 6
PURITY WELL NO. 3 PUMPING TEST ANALYSIS, STRAIGHT
LINE APPROXIMATION . « ¢ ¢ o o s o o s s o s o o °
PURITY WELL NO. 3 PUMPING TEST ANALYSIS, TYPE CURVE
SOLUTION L L] * . . . L] L] L] L . . L4 L . L] . . L] L l@
PURITY WELL NO. 3 RECOVERY ANALYSIS. . . . . . . 11

OBSERVAfION WELL NO. 2 PUMPING TEST ANALYSIS,
STRAIGHT LINE APPROXIMATION. . . « + « « + o« .« . 12

OBSERVATION WELL NO. 2 PUMPING TEST ANALYSIS, TYPE

CURVE SOLUTION &+ &+ « « + ¢ o s o o o o » s+ o » » 13
OBSERVATION WELL NO. 2 RECOVERY ANALYSIS . . . . 14
OBSERVATION WELL NO. 1 PUMPING TEST‘ANALYSIS,
STRAIGHT LINE APPROXIMATION. « + + « « « o« o « o« 15
OBSERVATION WELL NO. 1 PUMPING TEST ANALYSIS, TYPE
CURVE SOLUTION .« « « « o« o o s s o s o « o s o « 16
OBSERVATION WELL NO. 1 RECOVERY ANALYSIS . . . . 17
OBSERVATION WELL NO. 3 PUMPING TEST ANALYSIS,
STRAIGHT LINE ANALYSIS ¢ « + « + o o o & » o+ « o 18
OBSERVATION WELL NO. 3 PUMPING TEST ANALYSIS, TYPE
CURVE SOLUTION &« « =« o & « o s o o o o o o o o o+ 19
OBSERVATION WELL NO. 3 RECOVERY ANALYSIS . . . . 20
STIFF GRAPH, PURITY WELL NO. 3 DATA. . . . « « . 29

STIFF GRAPH TEST HOLE NO. 1 DATA . . . « +. .+ « . - 30

PROJECTED ARSENIC CONCENTRATION, PURITY WELL
NO. 3‘ L] L L] L] . L] L] L] . . . L] . L] L] L] .. . . - L] 34

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



3

e . ’ . v . 1 . .

A R TR -

e ”

<

FINDINGS

Purity Utilities Well No. 3 can be rated to yield 1,008 gallons
per minute on a sustained basis virtually indefinitely.

The source of water derived from Purity Well No. 3 1is ground
water. There is no evidence that the discharge of the well is
derived from induced infiltration of surface water from the
Truckee River to the production 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 Well
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

Well No. 3.

Chemical quality of the ground water derived from Purity Well 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 1,008 gallons per minute,
the concentration of arsenic in the discharge from the well could
exceed the drinking-water standards within two years.

WILLIAM E. NORK, Inc.

Reno, Nevada 89507
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2.0 INTRODUCTION

In an effort to develop ground-water supplies which meet state and

test pumped a 380 feet deep test well (Test Hole No. 1) in June and
July 1984. This test well, located in the NW 1/4 of Section 11,
Township 19 N., Range 20 E., was drilled south of the Truckee River
(Figure 1), approximately 1.6 miles north of Purity Well No. 2 (nee
Hidden Valley Water Company Well No. 2). Because Well No. 2 had
shown a general increase in arsenic concentration since being put
into service in 1977, an attempt was 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-bearing horizons penetrated by the well bore. Results
of chemical analyses 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
guality ground water encountered at depth, as in the nearby test
well.

Upon completion, Purity Well 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 1,000 gallons per minute (gpm) for the first
five days after which the pumping rate was reduced to 750 gpm for
the remainder of the test. Testing results strongly suggested that
the well could be expected to yield 1,000 gpm indefinitely. Results
of a single water sample collected at the conclusion of testing
showed that the overall chemical quality of the ground water derived
from the well met drinking water standards. However, the concentra-
tion of arsenic, from multiple samples collected throughout the test
for arsenic analyses, increased from @.019 mg/l to ©.023 mg/l during
the first two days of the test after which it appeared to remain

relatively constant at ©.023-8.022 mg/l (Appendix B). It should be :°
noted that the arsenic concentration in well discharge water re-

mained essentially constant during the 1last 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. was retained by the

PUBLIC SERVICE COMMISSION OF NEVADA 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 (pscC
letter dated 11/29/84, Appendix C) are paraphrased below.

1. What is the long-term yield of Purity Well No. 3?2

-

WILLIAM E. NORK, Inc.

federal drinking-water standards, Purity Utilities, Inc. drilled and > gQQ
oNo Vo

Reno. Nevada 89503
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2. What is the source of water derived from Purity Well No. 3? Is
it surface water induced to infiltrate from the nearby Truckee

River or ground water?

3. What impact will withdrawals of water from Purity Well No. 3 have
on nearby wells and the flow in the Truckee River or vice versa?

4. What is the chemical quality of ground water derived from Purity
Wwell No. 3?2 Can it be expected to remain constant or will it

deteriorate with time?

5. If the chemical quality of the ground water will deteriorate with
time, how long will it take for drinking water standards to Dbe

violated?

Given the history of arsenic concentrations in ground water derived
from water wells completed in the alluvial aquifer elsewhere in the
eastern Truckee Meadows, the questions posed are most appropriate.
The answers to the above gquestions are attainable via a rigorous
analysis of two sets of data. The first was provided by previous
investigations 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. -
XN Z )

The initial test of Purity Well No. 3 (September 5-12, 1984) was
principally a well performance test, not an aquifer stress test, and
left several questions unanswered regarding the physical character of
the alluvial aquifer in the vicinity of the well (W.E. Nork, Inc.
letter dated 11/21/84, Appendix D). Test data suggested the presence
of a recharge boundary, presumably the Truckee River which 1is loca-
ted approximately 300 feet northwest of the well site. However, a

response from that which might occur as a result of vertical leakage,
(> partial penetration effects, or an increase in transmissivity®in some
Sndeterminate direction. Because possible direct hydraulic communica-
tion between the production =zones of the well and the river could
influence the long-term chemical quality of the ground water derived

from the well, a detailed aquifer stress test was proposed.

In addition to the pumped well (Purity Well No. 3) three observation
wells were monitored during the second test conducte December 13,

lack of observation well data precluded distinquishing the observed

2, (Purity Utilities Test Hole No. 1), located 10.25 feet northeast -27°
of Purity No. 3; and Observation Well No. 3, a feet deep piezome-
ter located 490 feet northeast of Purity Well No. 3. Observation
Well No. 3 was drilled specifically for the purpose of investigating
) ?\.\\«\'*‘3 test Wole®| = ALseUation well o
= wert to Qw\‘\‘jﬁg -4-
i Z) obs Jatien well # 3= located werd to §
° Pu ity Y ‘ &
" <
3) ObSerValiown well #1 = F é
<
WILLIAM E. NORK, Inc. &

and 14, 1984. These were Observation Well No. 1, a (101 feet deep @£<ﬂ
well located 670 feet southwest of Purity No. 3; Observation Well No. N4

!
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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., 1971 and Cunningham,
1977). Locations of the wells are shown in Figure 2.

A pumping rate of 1,000 gpm was selected for the December 13-14, 1984

stress 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 two tests.

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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3.0 AQUIFER TESTING

3.1 TESTING RESULTS

The aquifer stress test was conducted from 1230 hours, December 13,
1984 to 1930 hours, December 14. This time period consisted of a
pumping portion lasting 24 hours followed by seven hours of (moni-
tored) recovery. The reason the stress test was limited to a 24-hour
duration 1is 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 appreciably to the information sought in the stress test. A
summary of testing results is presented below.

Pumping well, Purity Well No. 3

Static water 1level prior to testing was 13.63 feet be-
low the measuring point (M.P. = top of casing). Pump-
ing commenced 1230 hours 12/13/84. Pumping rate was
held constant at 1,000 gpm for 24 hours. Drawdown at

ey conclusion of pumping was 55.47 feet, a pumping water

level of 69.10 feet.

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

Observation Well No. 2.

Static water level prior to testing was 12.68 feet
below the measuring point (M.P. = top of «casing).
Drawdown at the conclusion of the pumping test was
21.65 feet. = 2349.33 ' below tasiv '

=

Water 1levels 1n this observation well recovered 96
percent within seven hours.

Observation Well No. 1

Static water level prior to testing was 11.97 feet

below the measuring point (M.P. = top of casing).
Drawdown at the conclusion of the pumping test was @.56
feet. = 12,53 bl casine

-

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



-

)

¥

e P L L Y ot e e M

DR

Water levels recovered 68 percent within seven hours.
Observation Well No. 3

Static water level prior to testiﬂg was 12.97 feet Dbelow

the measuring point (M.P. = top of casing). Water level
4Uﬂaw’ at conclusion of testing was 13.13 feet, a drawdown of
2\ g.16 foot. —_—
h'g

@,

S

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

Testing data are plotted in Figures 3 through 14 and tabulated 1in
Appendix E. ' \

3.2 ANALYSIS OF PUMPING TEST DATA‘

Drawdown and recovery data for the pumped well and Observation
Well No. 2 were analyzed by a variety of methods to determine aquifer
characteristics. These methods include the Cooper-Jacob straight
line approximation of the Theis equation (Cooper and Jacob, 1946),
the Theis recovery method (Jacob, 1962), the non-steady state leaky
artesian aquifer analysis (Hantush & Jacob, 1955), and the steady-
state 1leaky artesian aquifer analysis (Jacob, 1946). Analyses
results are summarized in .Table 1.

It is readily apparent from the above analyses results that the
transmissivity values for the pumped well are approximately 68 per-
cent less than values calculated from the observation well data.
This may be accounted for by the relative depths of the two wells.
The nearest observation well (No. 2) is completed to a depth of

a0 tv"
a

feet versus 191 feet for the pumped well (Purity No 3). The fact »~

that the pumped well penetrates a lesser saturated thickness of the
aquifer than the observation well may account for the lower value for
transmissivity.

Alternatively, the difference may be explained by leaky aquifer the-
ory developed by Neuman and Witherspoon (1972). They state that
"...ideally the values of T [transmissivity] and S [coefficient of
storage] should be calculated using drawdown or buildup data from the
pumped well itself because here the effect of ' leakage is always the
smallest." They also state "...as r [radial distance from the pumped
well] increases, the value of T should become more exaggerated."
This is precisely what was observed in the testing results. Trans-
\,;:\\6 ALY N
@L\' e \o%¢ oy Lo » -8-

Ny
T o_\l'e— QQ’} 1. .
" ) 25 : -
RS S
R .

WILLIAM E. NORK, Inc.
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missivity values ranged from an average of 25,700 GPD/ft for the
pumped well to an average of 41,870 GPD/ft for Observation Well No. 2
(r=19.25 feet) to over 100,000 GPD/ft for Observaton Wells No. 1 and

3 (r=670 and 490 feet, respectively). For this reason results of .~

time-drawdown analyses for the distant observation wells (Observation
Wells No. 1 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 well and Observation Well No. 2 (Figures 3, 5, 6 and

8) shows a distinct decrease in slope beginning about 10@ minutes

after pumping began. This flattening of the slopef is typical of
drawdown data from wells near a recharge boundary. HoweveriDanaly51s

of these data shows that onl Observation Well No. 2»data actually

) stabilized (note specifically late-time drawdown data in Figures 3
~and 6). For this reason it appears that this response is attribut-

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

“of 1leakage per unit area relative to...drawdown is negligibly small

in the immediate vicinity of the pumped well but becomes increasingly
important for larger values of r [radial distance from the pumped
well]" (Neuman and Witherspoon, 1972). Had the drawdown cone of
depression intercepted the Truckee River, the pumping water level in
the well would be expected to stabilize also.

Hantush (1964) derived an equation which describes the rate of yield
from storage in a leaky aquifer with storage in a semipervious layer

(aquitard). This equation is

_ 2
q, = (Q/6,) exp (-vt/4B")
where:
qg is t?e rate of yield from storage in the main aquifer
(L iy
,Sl is 1 + s /38 -1
v is the hydraullc dlffu51v1ty (L T 7)
t is the time since pumping started (T)
B is the leakage factor (L) (from leaky aquifer

analysis)

Substituting values obtained from analysis of the testing data,

1,000 GPM = 192,513 FTa/day (discharge rate
from 12/84 pumping test)

O
I

S = 1 (assuming S'>>S)‘
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v = T/S = 5,400 FT%/dag / ©.0001 (from Table 1)
= 5.4 X 18’ FT /day
t = 1 day
B = 33@ FT (from leaky aquifer analysis, Appendix F)
yields R e
' A o VLR
q = 192,513 FT3 exp (=[(5.4x10' rr2/day)]} P
S day ' (330 FT)” NP\
3 Ao Ve
= 192,513 FT (exp (-496) ‘ ngé“wygq°
day CON\\{\“ a\
= 0 \
A\
we .
Q‘""?‘\“% -~

The result indicates) that the main aquifer, that is, the aquifer}
penetrated by Purity Well No. 3, contributes virtually nothing to the-
well yield after one day of pumping and that the induced vertical}

. leakage provides almost 109 percent of the discharge of the well. M@ﬁﬁh
{»Y\ﬁi"\s Crow A9

As stated earlier, Purity Well No. 3 was completed to a depth of 191 5y
. ~ s

cuwA

feet in an attempt to isolate production zones from deeper, arsenic- i~

laden ground water. This construction, however, did not take into
account the potential for vertical upward) leakage through a semiper-

Q

vious Jlayer (aguitard) separating Shallower and deeper water yielding

Zzones. On the basis of the electric 1log of Test Hole No. 1, this
aquitarxd appears to be eds or lenses of clay and sand
and,@ot}a thick, relatively continuous aguiclude. The consequences
of upward leakage from deeper zones on the long-term chemical quality
of the ground water derived from the well are discussed 1in Section
4.3. » . V\Q_:(\.k xo e v

The observed response in Observation Well No. 3 during the test was a
decline in the water level of @.16 foot. This appears to result  from

a slight but_possibly significantCDdecrease in flow 1in the Truckee

River, (wa (géneral) deciline 3in water level 1in the shallow, unconfined

aquifer, oOr a combination oOf the EWO. USGS streamflow records show a

Jecrease in the discharge in the Truckee River of approximately 42
cfs (1@ per cent of the total flow) between the start of the “test and
end of recovery measurement (December, 1984 Truckee River discharge
records) . In addition, water levels measured in this observation
well showed a decline of @.11 foot for the nine-dayv period(ﬁ?ﬁEEEEIﬁﬁﬁ
the test. A combination of these two influences may account for a
substantial portion, if not all, of the £.16 foot change in water
level -observed during the test.

~-23-
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3.3 POTENTIAL FOR A HYDRAULIC CONNECTION WITil THE TRUCKEE RIVER

A cursory examination of the data from the September, 1984 perfor-

mance test of Purity Well No. 3 could lead to an conclusion
that the drawdown cone of depression of the well intercepted a re-
charge boundary, e.g. the Truckee River. This may appear intuitively

obvious based on previous investigations (Cooley, et al., 1971 and
Cunningham, 1977) which clearly establish a direct hydraullc connec-
tion between ground water in the Truckee Meadows and the Truckee

River. That this (direct)connection may be (Qimited (solely) to the
/-shallow water-table aquifer (becomes evidemty when the crudely strati-

wt fied nature of the alluvium is considered. Evidence that the produc- 1
@vk*ﬁ§tlon zones tapped by Purity Well No. 3 are not connected to the river fﬁ#
wv® ware summarized below. v Lo T
V8 v a"‘\?e( logs 4“995-\‘\‘ flow From Tradiee to shallew agw N ~ r,‘ N : LO/‘,W x\"l)

The electric 1log: of Test Hole No. 1 indicates a potentlal //@*

confining layer at a depth of approximately 80 feet below land €

surface. The spontaneous potential (SP) log suggests that the
waters above and below this layer are of slightly different

character.
wot wigraie to well.

2. The coefficient of storage calculated from test data indicate

that the aquifer is confined. This is supportive of No. 1 above.

Tappes ‘6‘3 \"*‘"“:‘3 well 2y

3. Testing results indicate the well is completed in a arfe-

sidn aquifer and do not suggest the presence of -a recharge
boundary. > ‘ R '

4. Water chemistry data (Section 4.8) clearly indicate that waters
derived from production zones more closely resemble that derived
from deeper water-bearing horizons and this indicates that
leakage 1s vertically upward rather than downward.

L(Q As meqses guer '\‘\v-\e_?)

.3.4 POTENTIAL IMPACT ON EXISTING WELLS

Interference affects resulting from pumping Purity Well No. 3 may be
calculated using the leaky aquifer theory of Hantush and Jacob.
Drawdown at distances of 504, 1,000, and 1,500 feet from the pumped
well were calculated for one year of pumping at a sustained rate of

1,999 gpm. Calculations in support of the results tabulated below

are presented in Appendix F.
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Radial distance from Drawdown, s,
the pumped well, r after one year
509 FT 1.2 FT
1,000 FT .7 FT
1,509 FT @.06 FT

4g,\4r \ Yyear

These results indicate that the 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 1less than 6.1 foot& Con-
versely, interference affects due to ground-water extractions from
other wells in the vicinity on water levels in Purity Well No. 3 will
be negligible also.
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4.0 WATER QUALITY

4.1 TRENDS IN ARSENIC CONCENTRATION

Previous investigations by WILLIAM E. NORK, INC. (1977) for the
Washoe County District Health Department determined that the concen-
tration of arsenic in ground water derived from wells completed in
the alluvium in the eastern Truckee Meadows was related to withdrawal
rates and duration of pumping. Data for Hidden Valley Well ©No. 1
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 the well was
reported as £.035 mg/l. Monthly data for the period December, 1981
to December, 1984 (Appendix G) show a general increase in arsenic
concentration to approximately 0.06 mg/l with peak levels of 0.08
mg/l. Coniparison with monthly water use data suggests that the cor-
relation between water usage and arsenic found - elsewhere are valid
for this well too. The data show some scatter which may be attribut-
able to 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 Well
which is located approximately one-quarter of a mile southwest of
Purity Well No. 3. This well was completed with the screened inter-
val placed between 214 and 266 feet, roughly equivalent to zone 4 of
Purity Test Hole No. 1. Chemical analyses for samples collected
6/17/83 and 11/4/83 yielded arsenic concentrations of #.073 mg/l and
@.062 mg/l, respectively (Guyton and Assts., 1984). Differences in
the concentration appear to be related to pumpage prior to collection
of the samples. For a period of two months prior to sampling the
well on 6/17/83 the reported pumpage was 19 million gallons compared
to a mere @.5 million gallons prior to sampling the well on 11/4/83.
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 wdter-
producing zones penetrated by Purity Test Hole No. 1, referred to in
this report as Observation Well No. 2. Analyses results showed
significant changes 1n water chemistry with increased depth. Most
significant were the arsenic data which showed concentrations ranging
from @.082 mg/l for the shallowest zone sampled (180-130 feet depth)
to 9.099 mg/l for deeper zones (250-280 feet depth) (Appendix A).
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4.2 PURITY WELL NO. 3 WATER QUALITY DATA

Water samﬁles for chemical analysis were collected after one, six,
12, 18, and 23.5 hours of pumping during the December 13-14, 1984
pumping test. They are identified in this report as sample numbers
360-1 through 368-5. The analysis results are summarized in Table
2. Examination of these data show a general increase 1in 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.
Comparison with Figure 16 shows that water derived from Purity Well
No. 3 late in the test very closely resembled ground water derived
from deeper zones (below 170 feet depth) penetrated by Test Hole No.
1 and was significantly different from ground water derived solely
from shallower zones. ’
The contribution of ground water from the two zones tapped by Purity
No. 3 during the pumping test can be calculated using the continuity
equation

Ciot %ot = C1 A * 2 %
where:
Ctot is concentration of arsenic in the well discharge;
Qtot is the discharge of the well;
C is the arsenic concentration in individual contributing
zones;

Q0 is the contribution from individual water-producing zones;
and '

the subscripts 1 and 2 refer to the shallower and deeper
production zones, respectively: :

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

1

Substituting

27~
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and rearranging the equation terms to solve for 02 vields

Substituting values for arsenic concentration obtained from the pack-
er tests (Appendix ' A) and the December 13-14, 1984 test, and equating
Qtot to 100 per cent of the discharge, the equation becomes

Q, = 8.002 ng/l - 8.024 mg/l x 1.00
g.002 mg/l - 0.030 mg/l

= 0.79

and indicates that the deeper of the two production zones tapped by

Purity Well No. 3 contributed approximately 8@ percent of the total

well discharge by the end of the test. conflicts Wit Page Ry

\DW*Q, ?,
This result cannot be directly compared to the result in Section 3.2

. which states that induced vertical leakage can account for 180 per-

cent of the well discharge within 24 Thours of pumping. This follows
because 24 hours is an insufficient period of +time for the water
derived from the (next) lower zone between 210 and 230 feet to actually
flow across the aguitard 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 consequences of which are
discussed in Section 4.3.

4.3 ANTICIPATED ARSENIC CONCENTRATION

The concentration of arsenic in the ground water derived from Purity
Well No. 3 will increase with pumping duration above the 1level of
@.024 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 will be confined to the zone immediately below the 1lower produc-

tion zone. 1In this case the arsenic concentration can be expected to
approach 0.035 mg/l as a limit once sufficient time has elapsed for

WILLIAM E. NORK, Inc.
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induced leakage to ‘provide 100 percent of the well discharge. This
can be expected to occur after one to two months 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 existing data.. Substituting values advanced from testing re-
sults, drillers' reports, and the geopyhysical log:

vertical permeability, K' = £.68 FT/day
Average vertical hydraulic
gradient across the aqui-

tard due to pumping, i' = @.33 FT/FT
thickness of aquitard, m' = 15 FT
= (0.39

porosity of aquitard, n

into the equation for interstitial velocity, v, derived from Darcy's
Law yields

v =K'i' = @.68 FT/day X ©.33 = @¢.75 FT/day
n g.30
and t= m' = 15 FT = 20 days
v @.75 FT/day

Assuming that some retardation, dispersion, and mixing with the bet-
ter gquality ground water in the shallower zones takes place, it may
take somewhat longer for the arsenic concentration of the discharge

to reach ©.035 mg/l.

The worst-case scenario assumes that leakage will ©be induced from a
still deeper zone (250 to 280 feet) where the concentration of
arsenic approaches @.990 mg/l.

Substituting
i' = @.17 FT/FT
K' = 1.36 FT/day
m' = 30 FT

into the equations above indicates that arsenic-laden ground water
from the deeper zone (250 to 280 feet) can be expected to begin mix-
ing with ground water in the producton zones after 43 days.

WILLIAM E. NORK, Inc.
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The time it will take for the concentration of arsenic in the water
derived from Purity Well No. 3 to exceed the standard of .85 mg/l,
assuming a sustained pumping rate of 1,000 gpm, may be advanced from
the results of the arsenic analyses. Extrapolation of a plot of
arsenic concentration versus logarithm of time shows that the concen-
tration of arsenic will reach #.858 mg/l in 1.9 years (Figure 17).

‘The operation scheme proposed for the system uses Purity Well No. 3
and the yet-to-be constructed Well No.4 (induced infiltration well)
as the primary sources of water supply with Purity No. 2 serving as
backup or peaking water supply (Summit Engineering, 1984; Appendix

"H). Some cautions regarding this scheme are worth considering. These

are :

1. The induced infiltration well 1is a modified surface-water source
and may be legally available only during the irrigation season -
April 1 to November 1 each year. Purity Well No. 3 and No. 2
could be conceivably be called on to meet peak daily demand in
the off (non-irrigation) 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 @.023 mg/l 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 @.835 and 0.090
mg/l. The former value yields a concentration for the composite
water blended from Well Nos. 2, 3 and 4 of ©9.033 mg/l, which is
still acceptable. However, 1if the concentration of arsenic

approaches the higher value, then the resultant concentration
will exceed the maximum acceptable level. '

3. It has yet to be proven that a shallow well near the river will
yield 1,999 gpm. The electric log for Test Hole No. 1 suggests
that only the upper 58 to 75 feet of the alluvium may be directly
coupled to the river. Wells constructed deeper than this run the
risk of inducing upward leakage, much 1like Purity No. 3. If so,
then the arsenic 1level in water derived from this well could
become significant. ' ‘

There are at least three alternatives for verifying the results of
this analysis. The first is to test pump the well for a minimum of
at least 3@ days at a rate of 1,000 gpm and collect numerous samples
for chemical analysis so that data trends observed in the first two
tests can be verified. The second is to tie the 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 Utilities, 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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RICHARD H. BRYAN

STATE OF NEVADA 2

PUBLIC SERVICE COMMISSION OF NEVADA
) 505 East King Street
Carson City, Nevada 89710
(702) 885-4180

November 29, 1984

Mr. Bill Nork

c/o William E. Nork, Inc.
1026 W. First Street
Reno, Nevada 89503 )

Re: Purity Utilities, Inc. Docket 84-1003
Dear Bill:

This is intended to define your role in the above docket pursuant to the
approval on November 19, 1984 by the Board of Examiners of a consulting
contract whereby you were retained by the Staff of the Public Service
Commission to assist them in the preparation of their analysis of this
docket. It should also serve to inform other interested parties of the
anticipated time tables and work programs.

Docket 84-1003 is an application by Purity Utilities, Inc. to extend its
service area solely to incorporate a transmission line from wells
proposed by the utility to solve its water quality problems. Notice of
Intent to Intervene has been filed by the Consumer Advocate's Office and
the homeowner's association in the Purity service area. The basic
question asked whether, the pipeline and thus the corridor applied for
is a prudent venture by the utility? This entails determining if the
existing wells the utility drilled are adequate or if in the general
area of the proposed pipeline adequate wells could be drilled, and if
the well drilling program is adequate compared to other alternatives
available to the utility to solve the water quality problems.

The scope of your assignment will be first: determined from existing
data and additional tests as necessary the properties of the new wells
drilled by the utility; then, determine the adequacy to serve a hook-up
load of 1,200 customers indefinitely addressing potential impacts on
existing wells and sources of water in the vicinity, as well as impacts
of these sources and wells on the Purity wells.

Specific\questions to be answered are:
What is the source of water in the existing well?

Given a progressive build out to 1,200 hook-ups, for what period
will the existing well be adequate to supply both the required
quantity and quality of water?

o
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Supply an appropriate analysis which can be used in the economic
comparisons of the well drilling alternative to the other
alternating available to the utility to improve. quality.

Also, as a result of your data gathering and analysis please offer an
opinion of the probability of adequacy of the well drilling program
proposed by the utility, or at least a time and cost estimate of what it
would take to determine the feasibility of the program. As additional
data is made available and results are obtained undoubtly additional
specific questions will need to be addressed and we will deal with those
as they arise. Upon completion of your work we would expect a full
report which will be incorporated as part of STaff's case. You will be
expected to present your position to the Commission at a formal hearing.

The timetable we are striving for is as follows:

November 26-30: Ifzarrangements for access to observations wells and’
test areas can be made by the utility, a test well will be drilled.

December 3-7: Wells will be tested and samples taken.
December 7-28: Samples analyzed.

December 31-January 31: Analysis of results and preparation of
testimony for hearing: Testimony to be coordinated between staff and
the consultant. ‘

A tentative hearing date has been set for January 29, 1984,

We will attempt to supply you with the following information from the
following utilities by approximately December 15th, 1984.

From Purity Utilities, Inec.
Operational plan for the new wells.
From Sierra Pacific Power Company

Water quality test results for the period from 1975 to the present
with; test stations defined; frequency; blending controls;
occurrence of well operation.

~

Gyton reports.

Well drilling history and well modifications of Sierra Pacific
Power Company wells.

As a note, we anticipate-because of the tight time frames and the
informal method you will be required to use to assemble data that their
will be numerous requests for you to analysis aspects of this issue
vwhich we have not requested. We would instruct you to direct these
requests to us 'and we will determine their appropriate for of our case.



s

£l

. ‘s «
- . : . - . .
- - - - M .

.

[

[ R ¥ »

r

*

.

Thank you for your assistance.

Sincerely,

TIMOTHY F. HOLT, P.E.
.Water Engineer

TFH:1h

cc:

State Engineer
Purity Utilities Inc.
0CA

Montgomery .

Mendive .
Hidden Valley Property Owner's Association
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CONSULTING SERVICES IN HYDROLOGY AND GEOLOGY
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November 21, 1984
" 84-360C

Tim Holt, P.E.

NEVADA PUBLIC SERVICE COMMISSION
565 E. King Street

Carson City, NV 89701

Re: Preliminary analysis of Purity Well No. 3 testing and
water chemistry data

Dear Mr. Holt:

To date we have examined pumping and water chemistry data
from Purity Utilities's test well and Well No. 3. Specific
data are the results of packer tests conducted 6/26-29,
6/29-7/2, 7/10-13, and 7/13-16/84; chemical analyses of
water samples collected during these tests; and pumping and
water chemistry data from the seven-day test conducted in
Well No. 3 9/5-12/84.

As best as we can determine from the record and an inter-
view with the pumping contractor, Bruce McKay, the packer
tests were not of the straddle-packer type - that is, pack-
ers were not placed above and Dbelow the zone of interest.
Straddle-packer tests isolate a single production zone from
other water-bearing zones. Although the zones were not
isolated, the low pumping rates of 10-12 gallons per minute
(gpm) for the first two tests may have reduced flow up the
casing so that samples are more or less representative of
the zones directly opposite the pump intake. Differences
in gross water chemistry do exist for various water-bearing
zones as shown in Figures 1 and 2.
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During the test conducted 6/26-29 a pump was installed at a
depth of 176 feet (opposite zone 2) with a packer set at
154 feet. This arrangement excluded zone 1 (100-130
feet). Upon conclusion of three days pumping, the packer
was raised to 91 feet and the pump raised to 113 feet (di-
rectly opposite zone 1). Comparison of the chemical analy-
sis of the water sample collected at the end of the second
three days pumping with the previous analysis results (Fig-
ures 1 and 2) shows a difference in gross chemistry of
waters derived from the two zones.

Upon completion 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 collected after three days
pumping. Comparison with the previous two analyses (Fig-
ures 1 and 2) shows that the water derived from the test
well in this configuration closely resembled water derived
from zone 1. A likely explanation is that the ground water
changes character below a depth of about 180 feet. Examin-
ation of the electric borehole log suggests a change in wa-
ter chemistry below 180 feet and that this lower zone (be-
low 180 feet) was effectively isolated from the top half of
zone 2 and all of zone 1 during the the 7/10-13 test. The
last packer test (7/13-16) invclved 1lowering the pump to
174 feet with little affect on water chemistry and supports
the aforementioned conclusion.

In general, drawdown data collected from the packer tests
(Figures 3 through 8) yielded little information regarding
hydraulic characteristics of the individual water-bearing
zones. Pumping rates were insufficient to stress the aqui-
fer enough to provide meaningful drawdown data. The note-
able exception is the data collected from the 7/10-13 test,
at which time the well was pumped at 68 gpm. These data
yielded a value for transmissivity equal to 19,947 GPD/ft
(gallons per day per foot) (Figure 7) which compares favor-
ably with a value of 26,667 GPD/ft calculated from early-
time drawdown data from the Well No. 3 pumping test.

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

WILLIAM E. NORK,

Reno, Nevada 89503
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piezometric head increases with depth, indicating a poten-
tial for upward leakage of ground water. To carry this one
step farther, as wells completed in the shallower zones are
pumped, the head difference Dbetween deeper and shallower
zones will increase, thereby enhancing the potential for
upward leakage. If these deeper waters contain arsenic, as
the packer test results show, then the concentration of
arsenic can be expected to increase with time as the arse-
nic-laden water is induced to flow vertically upward. Al-
though the electric log and driller's log indicate several
clay strata, these may not be sufficiently thick or areally
extensive to prevent vertical flow of ground water under
the influence of pumping.

The Purity Utilities Well No. 3 pumping test conducted 9/5-
12/84 appears to be adequate for selecting a production
pump for the well. However, it leaves a lot to be desired
from the stand point of determining the physical nature of
the aquifer in this area. The major short coming, i.e. the
lack of observation-well data, raises more gquestions than
were answered by the test. These are:

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

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

3. If a recharge boundary was not felt and leakage
did not occur, how do you explain the testing
results?

A cursory examination of the test data (Figure 10 and 11)
suggests that a recharge boundary may have been intercepted
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 connected to the shallow wat-
er-table aquifer in this area, a recharge boundary may be
expected. However, the same data may be interpreted as a
highly transmissive aquifer of unknown extent or character.
This second interpretation is suported by testing of the
Sea and Ski well 1located approximately one-quarter mile
southwest where no boundaries were observed and transmis-

WILLIAM E. NORK, Inc.
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sivity was calculated bhetween 100,000 and 200,000 GPD/ ft.

Late—-time Well No. 3 drawdown data yielded .a value for

transmissivity equal to 155,800 GPD/gft, and suggest the
aquifer transmissivity increases to the south, away from
the Truckee River. Additional evidence that that transmis-

'sivity increases to the southwest is offered by data pre-

sented in Figure 9. These data show the chemical quality
of ground water derived from the Sea and Ski well compared
to water derived ferom Purity Well No. 3.

Also, it is reported that Hidden Valley No. 2 was once
rated to yield 1,200 gpm with minimal drawdown, hinting
that this well penetrated similar, highly transmissive
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 Well No. 3. If the river
was in fact encountered, then Purity can expect the chemi-
cal quality of the water to remain essentially constant
since good gquality Truckee River water will in fact be a
major source of water to the well even during low-flow per-
iods: This, however raises the question whether 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
upward and mixes with good quailty shallow ground 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-well data. Observa-
tion wells were available but for some unknown reason were
not used during the test of Well No. 3.

To address the questions either unanswered or posed by the
first pumping test, we recommmend that Purity Well No. 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 wells
not currently in use would also serve as useful observation
wells. Considering the response of the well during the
previous test, the second test need not be any longer than
24 to 36 hours. If the well is to be retested, water sam-
ples for analysis of major cations and anions should be

v
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collected
whether or
the test.

12, 24 and

Novemnber 21, 1984

v

periodically from the well discharge to determine
not gross chemistry remains constant throughout
Suggested sampling times are at 0.5, 1, 2, 6,
36 hours.

Please do not hesitate to contact our office if this letter
raises any questions.

Attachments

Sincerely,
WILLIAM E. NORK, INC.

Dt & B~

Dale C. Bugenig
Hydrogeologist

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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APPENDIX E

PUMPING TEST DATA

WILLIAM E. NORK, Inc.
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FUMP TEST - DRAWDOWN DATA

PROJECT: NEVADA PSC FILE NO.: 360
LOCATION: NW-11-19-& WELL NO.: PURITY NO.Z
DATUM POINT: TOC ELEV. OF DATUM POINT: 440@
PUMFPING RATE: 1008 USGFM STQTIC WATER LEVEL:
AQUIFER THICHKNESS: 98 ;;\\N___\%> ————— FROM
CONDITIONS: CONF INED SCREEN INTERVAL: 105 TO 191
| TIME | ELAPSED | WATER 1| DRAWDOWNI ) !

! ! TIME | LEVEL | | o

| ——————— —————————e | ————— i | = {

{ DY | HR I MmN | £ (MIN) | (ft) I s (ft) 1 (USGRPM) |
- - | == | —— | == =1 !

t 12 1 12 1 3o | .2& | 13.630 | B.@2aR2 | #1Q20.00 |
112 1 12 | 31 | 1.0 | 46,872 1 32.240 | %1000, 00 |
13 1 12 1 23 | 2.00 | 49.73@ | Z36€.10@ | %Lloow.od |
113 1 12 t 35 | S.0¢ | S2.7@2 | 38.072 | %#100d.020 |
13 1 12 1 37 1 7.82 | S4.25990 |  4Q0.420 | #1000.02 |
13 1 12 | 40 | 12,22 | SS.36Q2 | 41.738 | %1ove, 20 |
113 | 12 1 43 | 12.9@ | S56.682 | 43.050 | #120B.22 |
f 13 1 12 | 46 | 16.@83 | S7.720 | 44.@90 | %1020, 00 |
1 13 ( 12 1 S2 | 2.2 | 58.57Q@ | 44.940 | %1222.20 |
13 1 12 |1 85 | 25.00 | 59.72@ | 46.030 | %1002.00 |
13 1 121 2| S, 22 | 60,752 | 47.180 | #1002.08 |
I 131 121 &S 1 IS.02 | 61.50@ | 47.872 | #“ieay, @@ |
it 13 | 13 1 1a | 42,22 | €1.720 | 48.@92 | #l1oap,.0a |
13 13 1| 15 | 45.2@2 | ER2.200 | 48.572 | #100v.ed |
{13 1 13 1 2@ | SP.0@ | E2.830 | 49.zu@ | %12002.02 |
I 13t 13t 38 1| 6R. 28 | E3.550 | 49.920 | %li@Qua. o2 |
13 1 13 t S0 | 8a.22 | €5.162 | S1.532 | *%igod.ad |
1 13 | 14 | 20 | 11@. 22 | €4.772 | S1.140 | %lo@d.v@a |
I 13 1 14 | 3@ | 2.2 | E€5.322 | S1.690 | *l1ooa. 02 |
I 1 1 15 1 @ | 1Se.@2@ | €5.792 t S2.160 | %i@pa, 02 |
I 13 1 15 | 2@ | 182.00 | €66.400 | S2.770 | %41220.02 |
I 13 1 16 |+ @ | Zia. 2@ | 66.750 | S3.120 | “Lloza. 2@ |
13 1 16 | 3@ | 240,00 | 66.990 | S3.87@ | #1o00.08 |
113 1 17 1 11 271.22 | 67.022 | G53.3%0 | %l1ov2,20 |
t 13 | 17 | 3&a | Sog. 22 t €7.22@2 | S3.59% | %1020.02 |
i 12 1 181 @ | 33p.@2 | €7.61@2 | S3.980 | %10uQ.00 |
13 1 18 1+ 39 | 36R.00 | €7.94@ | S4.312 | %#1020.20 |
113 1+ 19 1 28 | 4ER.20 | E67.9E2Q | S4.290 | %1000.00 |
I 13t 22 | 32 | 482,22 | E€8.@5@2 | S4.432 | Yilooe. g2 |
I 13 + 21 1 2@ | S40.20 | E8.262 | S4.630 | %#1020.22 |
WILL ITAM E.  NORHK, INC.
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FUME

TEST — DRAWDOWN DATA

FROJECT: NEVADA PSC FILE NO.: Ze@

LOCATION: NW-11-19-2@ WELL NO.: PURITY NO.3

DATUM FOINT: TOC ELEV.. OF DATUM FFOINT: 4400

FUMEING RATE: 1200 USGFM STATIC WATER LEVEL: 13.63

AQUIFER THICKNESS: 90 R = ~—=—e FROM

CONDITIONS:: CONF INED SCREEN INTERVAL: 1@5 TO 191

I TIME | ELAPSED | WATER | DRAWDOWNI |

| o TIME | LEVEL | ] I

I —— | ———————— j——— | | m— e f

I DY | HR | MN § ¢ (MIN) (FE) | s (ft) 1 (USGFM) |

R e ———— e | —— | - i

I 13 1 22 | 30 | EOR.0Q | EB8.46Q | 54,830 | %ipe@.02 |

I 13 1 23 | 30 | GEZ. 02 | 68.430 | S4.802 | %122Q.Q0 |

I 14 & @ 1| 30 | 722.00 | €8.48@ | S4.852 | %1200, 02 |

I 14 1 1 | 32 | 780.28 | 68.51@ | 54.88@2 | %120@,22 |

I 14 ( & 1 30 | 840.20 | 68.54@ | S54.910 | %1200, 002 |

I 14 | 31 30 | SUR. A2 | 68.60@2 | S4.972 | %1iQQQ@. Q@ |

I 14 | 4 | 3@ | 362.02 | 68,750 | S55.292 | %129Q.29 |

I 14 | S | 30 | 1020.20 | 68.768 | S5.130 | %1@Qu@.00 |

I 14 1 7 1 32 1 1140.20 |. €8.752 | 55.122 | %1002.Q02 |

I 141 8 | 32 | 1200.22¢ | 68.8a2 | SS5.172 | %12Q2.@2 |

I 14 | 9 1 30 | 1260.02 | 68.760 | S55.132 | %i100@.20 |

1 14 | 1@ | 32 |- 1320.00 | 68.828 | S55.192 | %120@.00 |

I 14 1 11 ( 3@ | 13682.0@ | €E8.95@2 | S5.320 | %1200.022 |

I 14 1 12 | 30 1 1440.20 | €3.100 | S5.47Q2 | %1023.02 |
NORKK., INC.

WILL IAM E.
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pLimt TEGT — DROAWDOWN DRTA
FROJECT: NEVADA PSC FILE NO.: 36@
LOCATION: MW-11-13-2@ WELL NO.: OBS NO.&
DATUM PDINT: TOC ELEV. OF DATUM FOINT: 4422
PUMEING RATE: 1002 USGFM STATIC WATER LEVEL: 12.€86
AGUIFER THICKNESS: R = 1@.285 FT FROM
CONDITIONS: CONF INED SCREEN INTERVAL: 12@ TO 342
i TIME | ELAFSED | WATER | DRAWDOWN I o !
I i TIME | LEVEL | { i
J e e e e e e | e [ —— | ——— | e [
I DY § HR | MN | .t (MmIN) | (fFt) | s (ft) [(USGFM) |
[ e e e e j———— [ - —| ——————— | e |
113t 18 1 32 1 .22 | 12.£8Q@ | Q. ZQR | %1292.22 |
13 1 12 1 38 .02 1 25.25Q0 | 12.572 | #1and. 20 |
b 13 1 18 | 324 | 3.5 | 26.46@ | 13.780 | %1Q2@.20 |
I 13 1 121 36 | 5.50 | 27.3120 |  14.632 | %100@.20 |
b 13 1 12 + 38 1 7.5@ | 2B.E652 | 15.972 | %ipan.a@ |
I 13 1 12 | 41 | 12.52 1 23.152 | 16.470 | %1222.0@ i
I 13 1| 12 1| 44 | 13.50 | £9.800 | 17.12Q0 | %10Q@.22 |
I 13 1 13 1 47 | 16.5@ | 3@.472 | 17.792 | %1002.00 |
b 13 1 12 1 51 E@.S2 ) 21.270 | 18.3302 | %12Q@.02Q0 |
I 13 1 12 1 S6 i 2E.02 | 31.55@ | 18.87@ | #1Q2@a.Q@ |
| 13 1 13 1 1 | 21.0@ | 2B.170 | 17.492 | %1202, |
13 1 13 1 &1 d S51.02 1| 31.18@ |  18.501 (| %1Q02Q.022 |
I 13 1 13 1 31 1 €1.00 | 31.21@ | 18.532 | %1Q2@. 22 |
{13t 13 1 51 1 g1.2@ | 32.300 | 19.680 | %102@. 02 |
P13 1 14 1 11 | 101,22 | 33.35@2 | 20.67@ | %12Q@.2@ |
P13 1 14 1 31 1 121.2@ | 32.740 | E0.060 | %1@02Q.22 |
I 131 15 1 1 1 151.2@2 | 33.232 | 20.352 | %1009, 202 |
| 13 1 15 1 32 | 182.0@ | 33.250 | 2R.579 | %102Q.Q00 |
[ 12 1 16 1 1 1 Sli.o@ | 33.330 | 22.65@ | %100Q.0@ |
I 13 1 16 1 31 | 41, | 32.320 | S2Q0.710 | %1029.02 |
11310 17 0 3 273.02 | 332.52@ |  20.82Q0 | %1200.22 |
P13 1 17 1 33 S2Z.090 | 33.53@0 1] S0.85Q0 | %120@.02 |
i 13 1 18 | 35 1 365,22 | 33.72@ | £1.04Q | %102@.Q2 |
I 13 1 19 1 35 | 425,00 | 33.740 1| 21.26Q | %1Q0Q.22 |
I 13 1 21 1 33 i S43.22 | 33.83Q0 | =1.150 | %122Q. 22 |
I 13 1 &2 ) 32 1 ERE. @R | 33.830 | S1.15Q2 | %1@0@. @2 |
13 1 &3 1 32 1 EES. 2R | 33.872 | £1.190 | %120Q.22 |
b 14 1 @} 35 1 72S.0@ | 34.3E22 1 21.640 | %100@0.20 |
I 14t 1 | 32 | 782.20 | 34.31@ | S1.630 | %41022.20 |
I 14 1 2 1 38 | B4Z. 00 | 3I4.8920 | 21.612 | %12@2.22 |
WILL _IAaM E. NO R, INC.




FUME TEST - DRAWDOWN DATA

FROJECT: NEVADA PSC FILE NO.: ZeZ

LOCATION: NW-11-13-2@ WELL NO.: OBS NO. 2

DATUM POINT: TOC ELEV. OF DATUM FOINT: 44122
FUMPING RATE: 1@0@ USGRM STATIC WATER LEVEL: 12.68

ot

M M . Loty . R . . - . .

ARUIFER THICKNESS: R = 1@.25 FT FROM
CONDITIONS: CONF INED SCREEN INTERVAL: 1202 TO 34@
! TIME I ELARSED |+ WATER | DRAWDOWNI o) {

{ | TIME | LEVEL | t !

| m e ] - i - =1 = ———————— |

i DY | HR t MN | £ (MIN) | (ft) bt s (ft) 1 (USGRM) |
e ! - i | ~——————— | ——————— i
14+ 3t 28 | .10 | 34.880 | El.622 | %1000, 20 |
I 14 1 4 | 33 1 963.00 | 34.35@ | E21.672 | 41200, 00 |
it 14 {1 S5 | 3 | 12EZ. 00 | 34.340 | E21.€60 | %1207, 22 |
I 14 1 6 | 3 | 1282.2@ | 34.360 | Z1.680 | %1002, |
14 y 7 1 31 | li4i.@e2 | S4.2920 | 21.610 | %igaa. a2 |
1 14+ 8 {1 32 | 12@e. 02 | 34.21@ | 21.632 | %1000.20 |
b 14 1 9 | 31 | 1261.20 | 34.330 | 21.65Q0 | %io2a. a2 |
I 14 | 12 .31 | 1321.20 | 34.31@8 | 21.630 | #1022, 2@ |
b 14 1 11 1 31 | 1581.20 | 34.340 | ES1.660 | %122@, 92 |
b 14 | 12 1 2@ | 1440. 20 | 34.330 | 21.652 | %1024, 2a |
NI LA Ed NMNDODRRM ., INC.
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M TEST — DRAWDIWN DRTHA

FROJECT: NEVAD FSC FILE NO.: Zt@
LOCATION: NW-11-19~Z@ WELL NO. : 0OBS NO. 1
DATUM POINT: TOC ELEV. OF DRTUM FOINT: 4402

FUMEING - RATE: - 1002 USGFM STATIC WATER LEVEL: 11.97
AGUIFER THICHKNESS: R = €72 FT FROM
CONDITIONS: CONFINED ' - SCREEN INTERVAL: 49 TO 161

i TIME | ELAPSED | WATER | DRAWDOWNI o |

| | TIME | LEVEL | ! |
[——m | e f== -1 - ——————— |

| DY | HR { MN | & (MIN) | (ft) I s (ft) [ (UBGPM) |

| e — e | —— | ~———- | - ——— | i

f 13 1 12 | 32 | 2.20 | 11.972 | 2.208 | #1200.1020 |
1 13 1 12 | 31 | 1.0 | 11.982 | 2.210 | %#120d.@d |
i 13 1 12 t 33 | 3.2 | 1&. a0 | 2. 230 | %#l1@a@d. 22 |
12 1 12 1 35 | S. o | 11.9%8 | Q.22 { #1202, 07 |
P13 1 12 1 27 | 7.a@ | ig. i@ | 2.242 | “ipaa. 22 |
1 13 1 12 | 4@ | 1. 02 | 12. 222 | 2,052 t #1@qay, 22 |
i 13 1 12 1 43 | 1Z.a@ | 12. 232 | Q. 262 | %1202.02 |
1 13 1 12 | 46 | i6. 2@ | 1. @a7@a | 2,123 | %1222, 22 |
1 13 1 12 | Sa | ca. 2 | iz.a8e | 2. 112 \ %“i@@. 22 |
i 13 1 12 1 35 | 25.Q2 | ig. 1a@ | @.130 | %100&. 20 |
1 13 1+ 12 v @ | Sa.aa | 12,112 | 2.142 | #1222.22 |
1 13 +t 13t &1 35.@an | 12.12@ | B.150 | %1002.00 |
I 12 1 13 | 1@ | 42. 2% | i2. 152 | Q. 182 | %“12@2. 22 |
1 13 113 1 13 | 45. 20 | 12. 14 1 Q.172 | #1@Q@a. 02 |
t 13 1 12 1 2@ | Sa. i | 12.182 | 2. 212 | #%#1022. 02 |
113 1 13 1 32 | 6Q. 2@ | 12.192 | R.22@ | Ailogd. od |
1 13 1 123t 45 | 7S. 02 | ig. 172 | B.co@ t %il@aa. o2 |
112+ 14 v O | 25. 2 | 12.12@ | .22 | %i1pon. @2 |
| 123 1 14 | &3 | 11S. 02 | 1z.212 | 2. 240 | #1l0@d. 22 |
I 13t 14 { G5 | 145. a2 | 12.332 | B.360 | %io2a.aa |
12 1 15 ) 23 | 175. 2@ | iz. 362 | 2.330 | %122a. 22 |
I 13 1 15 1 35 | 20S. a2 | 12. 890 | Z. 320 | “%1a@n. a2 |
I 13 1 16 | &5 | £35. 02 | 12.312 | B.340 | %»1222.20 |.
1 13 ) 16 | 57 | 267. 02 | iz2.270 | Q. 300 | %1000.02 |
1 13 1 17 1 &5 | &395. a2 | 1g. 382 | 2.412 | %“i2aa. 22 |
b 13 1 17 1 835 | 325, e | iz2. z%e | Q. 420 | #100@. 20 |
1 12 t 18 t+ 3@ | Seo. a2 | i1z, 362 | 2. 390 | %igde.2d |
P13 1 19 | 23 | 415.0@ 1 12.332 | R.36Q | Z1@@7z.Q2 |
I 13 | 2@ t 23 | 47S. 02 | 1z. 332 | B.420 | #1200, 20 |
1123 I 21 1 28 | SEa.aw | 12. 452 | 0. 480 | #%#1202.2@ |
WNILL ITaAaM E. NO R I

L - i s W S . . . . ) . .

.



FUMmP TEST - DRAWDOWN DATAH

FILE NO.: 269
WELL NO.: OBS NO. 1
ELEV. OF DATUM FOINT:

FROJECT: NEVAD PSC
LOCATION: NW-11-13-22

DATUM ROINT: TOC 44212

Py ' * "

- xe ‘. . «

. | _ A _. .,‘

o

PUMPING RATE:

i@ UsSGHM
ARUIFER THICKNESS:

CONDITIONS: CONFINED

fu

MrSUO~NUDGIMN- SO

LIS LU O L LU B

SumaauProamoWmAa

G300 M PY MM

[ RSO

STATIC WATER LEVEL:

R = &7¢

WIL L. IAM

E—

FT

FROM
SCREEN INTERVAL: 42 T0O 101

ELAFPSED | WATER | DRAWDOWNI @
TIME | LEVEL | ! : [
—————— I - | mm— e | e |
t (MIN) | (Ft) | s (ft) 1(USGRFM) |
——————— | e | m—— | |
595.00 | 12.430 | @. 462 | %102@.20
€55. 00 | .51 | Q. 542 | %1002, 00
718.0@ | 18.41@ | @. 442 | %1002, 00
776.@0 | 12.43@ | @. 460 | #1220, 00
835. 0@ | 12. 441 | Q. 472 | %1002, 2@
895.00 | 1Z.43@ | Q. 460 | %lpag. 22
95€.22 | 1Z.51@ | Q. 540 | %100Q.020
1014.@0 | 1Z.48@ | 2.51Q0 | %1002, 22
1135.22 | 12.S0@ | 0.532 | %10@2. 0@
1195. 00 | 12.5&2@ | @.552 | %1000.00
1255.02 | 1S5.51@ | 3.542 | %1202, 22
1315.2@ | 12,480 | ?2.512 | %1Q7d. 02
1375.00 | 1&8.54@ | @.572 | %1028, 22
14420.00 | - 12.532 ) ?.56@ | %1022, @@
NORK ., INC.

11.37
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FUMEr TEST -~ DRAWDOWN DAETAH
FROJECT: NEVADA FSC FILE NO.: 360
LOCATION: NW-11-19-20 WELL NO.: OES NO. 3
DATUM FOINT: TOC ELEV. OF DATUM POINT: 4400
FUMEING RATE: 10@@ USGFM STATIC WATER LEVEL: 1&.97
AQUIFER THICKNESS: S@ R = 490 FT FROM
CONDITIONS: UNCONFINED SCREEN INTERVAL: &1 TO 31
[ TIME | ELAFSED | WATER | DRAWDOWN i
| 1 TIME | LEVEL | | |
! e [ e = o e (
i DY | HR | MN |t (MIN) | (Ft) | s (Ft) | (USGREM) |
| e | e = = _— R |
I 12 (12 1 30 | 2.00 1 12.972 | 2.002 | %i0QQ.Q2 |
I 12 1 12 1 31 | 1,00 | 18.970 | @.00Q0 | %100a.0a |
|13 1 1& 1 330 .00 | 12.992 | Q.22 | %21000.22 |
13 1 18 1 35 | S.9 | 12.0200 |  2.032 | %100@.2@ |
P13 18 | 37 | 7.0 | 13.@22.1 B.05Q | %1002.22 |
I 13 | 18 1 4@ | 1g.@2 | 12.992 | 0.030 | %1000.020 |
I 13 1 18 | 43 | 12.00 | 13.22820 | @.250 | %1920.20 |
I 13 1 12 | 46 | 16.02 | 13.019 | Q.04 | %19@@.00 |
I 12 1 12 | So | fZ.02 | 13.@32 | 2.06Q2 | %1002.00 |
I 13 | i2 | S5 | 25,00 | 13.21@ | 0.04Q | %10072.02 |
I 13 1 13 1 @ | 0.0 1 13.@30 | 0.060 | %1000.20 |
| 12 1 13 | 5 |- 35.@20 | 13.018 | 2.24@ | %1000.20 |
|13 1 13 1 1@ | 49,00 | 13.240 | Q.072 | %1@02.0@ |
I 13 1 13 1 15 | 45.0@ | 13.252 | 0.08Q2 | %1Q02.00 |
| 13 | 13 | &0 | Sp.o@ | 13.252 | 0.08Q0 | %1@@2.22 |
[ 13 | 13 1 32 | EQ. 00 | 13.@42 |  @.072 | %1@00.22 |
I 13 | 13 | S4 | B4. 0@ | 13.@1@ | 2.04Q | %1@00. 20 |
I 12 1 14 1 1S 1 10S.@2 | 13.@32 | ° 2.Q6@ | %1002.@2 |
I 12 1 14 135 | 185.@@ | 13.05@ | Q0.080 | %1200.00 |
I 13 ( 15 | S { 155.20 | 13.@82 | 2.11@ | %10@.22 |
{12 | 1S | 3@ | 182.20 | 13.252 | 2.28@ | %10Q@.Q@ |
113 1 161 S 1 £1S.20 | 13.082 | ©.11@ | %1002.2@2 |
I 13 1 16 | 35 |  2645.00 | 13.@7@ |  0.10@ | %1000.22 |
| 12 117 | 8 i  &£78.0@ | 13.@7@ |  Q.10@ | %100@,22 |
I 12 f 17 1 37 | Ze7.22 | 13.122 |  2.130 | %1002.22 |
13 118 1 7 | 337.@0 | 13.2%@ | 0.120 | %1200.00 |
I 13 1 19 | 37 | 427.@0 | 13.11@ |  @.143 | %1002.22 |
| 13 1”780 | 37 | 487.@@ | 13.12@0 | 2.150 | %100@.0@ !
113 1 21 1 37 | S47.20 | 13.16@ | @.190 | %1020.22 |
I 12 1 82 1 35 |  605.0@ | 13.16@ |  @.19¢ | %1002, »a |
WILLIAM E. NORK, INC.




PUME TEST - DRAWDOWN DATA

FROJECT: NEVADA PSC
LOCATION: NW-11-139-2@
DATUM POINT:z TOC

FILE NO.: €0

WELL NO.: ORS NO. 3
" ELEV. OF DATUM FPOINT: 440Q
PUMEING RATE: 1000 USGFM STATIC WATER LEVEL: 1&2.937
AQUIFER THICKMESS: S@ R = 49@ FT FROM
CONDITIONS: UNCONFINED SCREEN INTERVAL: 21 70 31

| TIME { ELAFPSED I WATER | DRAWDOWNI o) |

t | TImE | LEVEL | | (

| ——m e | ————— | === d - fom e ——— !

I DY | HR {1 MmN} & (MIN) | (ft) I s (ft) 1 USGFMY |
f———————— = ol | = il B —mee | ——— |

I 13 1 23 | 25 | 655. va | 13.190 | 0.220 | %looa.ad |
Il 14 | @ | 4@ | 730.08 | 13.122 | @.152 | “4iooa.w2 |
I 14 | 11 36 | 786. 22 | 12.1320 1| Q.16 | %129Q. 22 |
I 14 t 2 1 35 | 845. 00 | 13.12@ | .152 | %100@.2 |
P14 1 31 36 | Que. 12 | 13.11@ | . 140 | “%i@0a. 22 |
! 14 1 4 1 37 1 - 967.02 | 13.210 | .24 | 41004, 00 |
I 14+ S5t 35 | 1225. a2 | 13. 202 | Q. 230 t %#12004.00 |
I 14 1 & 1 36 | 1286. 02 | 13. 160 | 7. 192 | #1002, |
[ 14 1 7 1 35 | 1145. 02 | 13.130 | 2.16@ ( Zi1gaa. a0 |
14 1 8 1 35 | 1z@S. aa | 13,192 | 2. 228 | 4100, |
b 14 1 2 1 35 | 1265. 20 | 13. 202 | Q.23 | v“laad.dd |
i 14 ) 1@ 1 35 | 1225, 02 | 13.189 | B.21@ | #1203, 00 |
14 | 11 | 36 | 1286. 22 | 13.162 | 2. 130 | 410,20 |
1 14 | 121 22 | 144@. 22 | 13.13@ 1 2. 160 | %120@2.Q0a |
WIXLL._TrAar . NORK, INC.
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CUME TEST - RECOVERY DNATH

o
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FROJECT: NEVADA PSC FILE NO.: 360

LOCARTION: NW-1l1-139-21 WELL NO.: PURITY NG, 3

DATUM FOINT: TOC . ELEV. OF DATUM POINT: 4412@

FUMEING RATE: 1000 USGHM STATIC WATER LEVEL: 13.63

ARUIFER THICKNESS: 2@ R = ——— FROM

CONDITIONS: CONFINED ' SCREEN INTERVAL: 105 TO 191

| TIME I PUMPING | FUMFING | RATIO I WATER | RESIDUAL]
| i STARTED | ENDED | I LEVEL | DRAWDOWN]
| = [————— e | e | ———— | ——— e | ———————— {
( DY 1 HR | ™M 1t (MIN) | € (MIN) | t/t? | (ft) l (ft) {
Ll et ettt f———————— | ——— | ——m e | mm f
1 14 i 12 t 31 | 144,50 | 3.5 | =88i.z2 | 2e.912 | =3.28@ |
P 14 1 12 | 31 1 1441, 00 | l.02 | 1441. 0@ + 35.35@2 + 21.72@2 |
14 | 12 | 33 1 1443. 02 | S.aa | 481.122 t Zw.27@ | 16.64@ |
I 14 1 12 1 35S | 1445.020 | S.0a | 289.02 | &7.560 | 13.932 |
I 14 ) 128 i 37 | 1447.02 | 7.0 | goe.71 | 25.87a | 12. 2402 |
b 14 1 12 1| 402 | 1450. 00 | 12,02 | 145. 02 | 24.3%90 | 1a.76@ |
I 14 | 12 {43 | 1453. 20 | 13. @02 | 111.77 1 &3.@32 | 9. 402 |
I 14 1 12 | 46 | '1456€.0@ | i6. 02 | Si.02 1| ge.aed | 8. 430 |
1 14 | 12 1 S 1 1462.00 | z. @ | 73.02 4 gil.030 | 7. 400 |
114 1 18 | 351 1465. a2 | et v 7 B S8.6@ 1+ E0.1724 | €. 540 |
! 14t 13 1 @ | 1470.022 | Sa. 09 | 49.02 | 19.452 | S. 822 |
P14 1 13 1 S5 1475. 00 | 35. 00 | 42.14 1 18.940 | S. 312 |
I 14 1 13 | 1@ | 148@.0@ | 4. 128 | 7.2 1 18.53@2 | 4,920 |
I 14 |+ 13 t 15 | 1485. 202 | 45. 02 | 33.0@ } 18.1790 | 4,54 |
I 14 | 13 | @ | 149¢2. 2@ | S@a. a2z | £29.80 | 17.7812 | 4,152 |
Il 14 1 13 t 3@ | 15, 0@ | 2.2 | 25. 0 | 17.2510 .1 3. 60 |
I 14 1 13 | 32 | 15c2. 22 | aa. a2 | 19.22 | 16.520 | z. 820 |
b 14 1 14 + 14 | 15402, 0@ | 1@a. 22 | 13. 42 | 16. 150 | 2. S22 |
I 14 | 14 | 3@ | 1S6E2.20 | 122,02 | ig. ez | 15.65@ | S. s |
{14 | 1S 1 @ | 159@. 02 | 15v. 02 | ig. 6@ | 15.372 | 1.742 |
I 14 § 15V 3@ | 1622, 22 | 18@a. 22 1. .2 | 15.@352 | 1. 422 |
I 14 t 16 1 @2 | 1650. 2@ | 2la. 22 | 7.686 | 14,802 | 1.17@ |
I 14 1 16 + 3@ 1 l1eB8B.22 | 4@, 2 | 7.22 | 14,7812 | 1.15@ |
14 1 17  a | 1712.02 | 27%. 02 | 6.33 | 14.682 1 1.@35@ |
I 14 | 17 1 3@ | 1742. 02 | Sag. | S5.80 | 14.42@ | . 792 |
I 14 | 18 1 2 | 177a. 02 | S32. 2@ | S.36 | 14,330 | 7. 760 |
I 14 | 18 |} 2@ | 1800, 22 | SED. A | S.2@a 14,280 | B. 652 |
V14 1 19 | Z@ | 1860, 2@ | 420, Q| 4.43 | 14.060 | B. 430 |
WIL L XAaM Ed MO RI< INC.
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FUNME TEST — RECOVERY DATA
FROJECT: NEVADA FSC FILE NO.: Z6@
LOCATION: NW—11-13-22 WELL NO.: OBS NO.&

. DATUM FOINT: TOC ELEV. OF DATUM POINT: 4400
PUMPING RATE: 100@ USGEEM STATIC WATER LEVEL: 1&.68
AGUIFER THICKNESS: R = 10.25 FT FROM
" CONDITIONS:  CONFINED SCREEN INTERVAL: 122 TO 34@

| TIME | PUMRING | PUMRING | RATIO | WATER | RESIDUAL!
| |  STARTED | ENDED | i LEVEL | DRAWDOWNI
) —— —] ———————— | - I —————] - - |- —
i DY | HR | MN | £ (MIN) | &' (MIN) | t/¢? i (Ft) | (Ft) |
[ o o e e e e { — I ——] ——— [ —_ |
| 14 | 1& | 31 | 1440.502 | 2. 5@ | z2881.20 | £7.482 | - 14.800 |
14 | 12 1 31 1 1441.9@ ) 1.02 ) 144102 | £6.510 | 13.83@ |
.14 1 12 1 35 | 1445,00 | S.08 | 289.20 | 22,470 | 9.790 |
I 14 1 12 1 37 | 1447.0@ | 7.02 | c0E.71 1 21.530@ | 8.850 |
I 14 | 12 | 42 | 145@.029 | 1@. 02 | 145,200 | 2@.472 | 7.799 |
I 14 1 12 | 43 | 1453.20 ) 13,02 ) 111.77 §  19.620 | £.942 |
I 14 | 12 | 47 | 1457.@2@ | 17.22 | 85.71 | 18.940 | €. 26Q |
L 14 | 12 1 S1 1 1461.22 | 21.02 | £9.57 | 1B.422 |- S.740 |
| 14 | 12 | S6 | 1466.20 | 26. 20 | S6.38 | 17.840 | 5.160 |
1 14 1 12 1 1 | 1471.0@2 | 31.02 | 47.45 | 17.430 | 4,750 |
[ 14 | 12 1 € | 1476.0@ | 36. 02 | 41,02 | 17.080-1 4. 420 |
14 1 13 1 11 | 1481.2@ | 41,202 | 36.12 |  16.81@ | 4,130 |
14 | 13 | 16 | 1486.02@ | 46, 22 | .30 | 16.570 | z.8902 |
| 14 | 13 { 21 | 1491.002 | S51.00 | 29.24 |  16.340 | 2. 660 |
b 14 1 13 1 31 | 1S@1.2@ | €1.00 | 24.61 | 16.02@ | 3. 340 |
14 | 13 1 511 1521.0@ | - 8l.02 | 18.78 |  15.55@ | £.879 |
I 14 1 14 | 11 | 1S541.0@ | 121.2@0 | 1S.26 | 15.232 | 2.550 |
[ 14 | 14 1 31 | 1561.0@ | 121.00 1 12,98 | 14,920 1 2. 240 |
I 14 1 15 1 1 | 1591i.2@ | 151. 0@ | 12.54 | 14.€9@2 | Z.01@ |
I 14 | 15 1 31 | 1621.0@2 | 181. 22 | 8.96 | 14.57@ |- 1.8%2 |
14 | 16 1 1 | 1651.@2@ | 211,29 | 7.82 | 14.360 | 1. €802 |
I 14 1 16 | 31 | 1681.022 | 241,00 | £.98 | 14.272 | 1.590 |
114 1 17 0@ 1 1 1711.0@ | 271. 02 | €.21 | 14.142 | 1.462 |
| 14 | 17 | 31 1 1741i.902 | ° 3@1.2Q | 5.78 | . 13.942 | 1.260 |
I 14 | 18 1 21 | 18@1.0@ | 361.2@ | 4,99 | 13.88a | 1.200 |
14 1 19 1 31 | 1861.02 |  421.0@ | 4.42 | 13.562 | Q.880 |
WILLIAaM E. MO, I
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FUME TEST — RECOVERY DARTA
PROJECT: NEVADA PSC FILE NO.: 360
LOCATION: NW-11-19-2@ WELL NO.: OBS NO.1
DATUM POINT: TOC ELEV. OF DATUM FOINT: 4429
FUMPING RATE: 1002 USGFM ‘ STATIC WATER LEVEL: 11.97
AQUIFER THICHKNESS: " R = &7 FT FROM
CONDITIONS: CONFINED SCREEN INTERVAL: 49 TO 1@l
! TIME | PUMPING | PUMPING | RATIO I WATER | RESIDUALI
| I  STARTED | ENDED | I LEVEL | DRAWDOWNI
| —— e [ | ——— | ——- f— - -1
I DY | HR | MN | £ (MIN) | t? (MIN) | t/¢t? | (ft) f (ft) l
R bt | l | == = ———————— | ———— [
I 14 112 1 21 | 1441.00 | 1.0 | 1441, 2020 | 12.53@0 | v. S5ed |
I 14 1 12 4 33 | 1443.020 | 3. 00 | 481.@2 | 12.510 | 2. 5492 |
i 14 | 12 | 35 | 1445.00 | S. o Z89.22 | 1&.480 | .512 |
1 14 | 12 1 37 1V 1447,02 | 7.20 | Z06.71 | 12.48Q@ | 2.510 1
1 14 1 12 | 42 | 1450.Q2 | i1.aa | 143. @2 | 12.460 | @. 450 |
1 14 ) 12 1 43 | 1453.902 ) 13. 02 | 111.77 1 2. 450@ | 2. 489 |
! 14 1 12 | 46 | 1456.00 | 16. 22 | 1.0 | 12. 440 | . 472 |
I 14 1 12 | S© | 1460.202 | 28. 22 | 73,00 1 1e. 430 | 2. 460 |
I 14 1 312 1 85 | 1465.00 | 25. 28 | s8.6a | 12.430 | . 462 |
114 1 13 1 @ | 1473.02 | S@. 22 | 43.22 | 12. 410 | 2. 448 |
I 14 1 13 1 S 1 1475.02 | 3S. a2 | 42.14 | 12. 480 | 0. 452 |
1 14 1 13 | 1@ | 148@.92 | 4. 200 | S7.08 | 2. 410 | 0. 440 |
I 14 | 13 1 15 | 1485.902 | 45. 22 | .02 | 12.400 | B. 430 |
I 14 | 13 | 2@ | 1490, 922 | Sa. 22 | 29.80 | 12.38@0 | @. 410 |
I 14 1 13 | 2@ |  15S@@.@2 | eB. 22 | 2S.2 | 1z. 370 | 2. 422 |
| 14 1 13 1 45 | 1515.002 | 75. 202 | 2.2 | 2. 35 | a.38@ |
I 14 1 14 1 S | 1535.02 | 9S. 1w | 16.16 | 12.35@ | . 380 |
1 14 | 14 1 25 t 135SS.00 | 115. 02 | 13.82 t 12.340 | a. 37¢ |
I 14 1 14 | S5 | 1585.00 | 145. 22 | 12.93 | 1z2.292 | . 322 |
i 14 |+ 1S5 .1 25 | 1615. 2@ | 17S5. 04 | 9.23 | 2. 220 | B, 252 |
I 14 1 15 | S5 | 1645. 02 | 2uBS. v | g.az | 1z.&230 | . 262 |
1 14 1 16 | &5 | 16e75.0@ | £35. 20 | 7.13 1 12.830 | 2.z60 |
1 14 i 16 | 83 | 1725. 22 | 265. 2@ | €.43 | 1z2.egc@ | 2. 252 |
I 14 | 17 | 28 | 1735.02 | 295. 0@ | 5.88 | 12.180 | @.21@ |
i 14 1 17 | 85 | 176€5.88 | 325. 2 | S5.43 | 12.170 | 2. zo2 |
I 14 1 18 | &3 | 1735. 0@ | 355. Q2 | S.06 I 12.16@ | a.1992 |
I 14 | 19 | 28 t 185S.0@ | 415. a2 | 4. 47 | 12.15@ | n. 182 |

WIL L _TrAarM E. NORK, INC.
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FUME TEST - RECOVERY DATA
PROJECT: NEVADA PSC FILE NO.: Z€@
LOCATION: NW-11-13-22 WELL NO.: DES NO. 3
DATUM POINT: TOC ELEV. OF DATUM FOINT: 440@
FUMEING RATE: 102@ USGFPM STATIC WATER LEVEL: 1&.97
AQUIFER THICKNESS: 5@ R = 492 FT FROM
CONDITIONS: UNCONFINED SCREEN INTERVAL: &1 TO 31
| TIME | PUMFING | FPUMRING | RATIO | WATER | RESIDUALI
| | STARTED |  ENDED | | LEVEL | DRAWDOWN I
R e e f e m | mm | e e | mm e |
I DY | HR I MN |t (MIN) | t° (MIN) | t/t? ! (Ft) | (Ft)
e fmm———— = | ————————— R R |
14 | 12 1 31 | 1441.00 | 1.00 | 1441.00 1 13.11@ |  ©.14@ |
{14 | 12 | 33 | 1443.00 | .00 | 481,02 | 13.10@ | ©.130 |
| 14 | 12 | 35 | 1445.00 | S.00 | 289.00 | 13,100 | 0.132 |
{14 1 12 | 37 1 1447.20 | 7.00 | E06.71 | 13.10@ | ©.130 |
b 14 | 12 | 4@ | 1450.2@ | 12,02 | 145,00 | 13.10@ |  ©@.13@ |
[ 14 1. 12 | 43 | 1453.00 | 12. 00 | 111.77 | 13.11@ |  ©.148 |
I 14 | 12 | 46 | 1456.00 | 16. 02 | 9i.0@ | 13.092 | @.120 |
I 14 1| 12 | S@ | 1460.00 | 2. @2 | 73.20 | 13.2%2 |  ©.120 |
[ 14 | 12 | S5 | 14€E5.00 | 25. 00 | S8.60 | 13.292 | @.120 |
| 14 | 13 | @ | 1479.00 | .00 | 49,92 | 13.10@0 | @.130 |
{14 | 13 | S | 147S.@0 | z5.00 | 42,14 | 13.102 | 2,130 |
I 14 | 13 | 1@ | 1480.20 | 4. 02 | 37.00 | 13.1e@ | ©0.13@ |
[ 14 | 13 | 15 | 1485.20 | 45,00 | Iz.e@ 1 13.10@2 | ©2.13@ |
| 14 | 13 | &2 | 14390.08 | S2. 22 | 29.80 | 13.292 |  @.180 |
| 14 | 13 | 32 | 1500.0@ | c0. 2@ | gS.o@ | 13.0292 | @.120 |
I 14 | 13 | S5 1. 1525.900 | 85. 22 | 17.94 | i3.10@2 | ©@.132 |
I 14 | 14 | 1S | 1S545.20 |  1@5.20 | 14.71 1 i3.10@ | ©2.130 |
I 14 | 14 | 35 | 1S€5.@0 |  12S.02@ | 12.52 | 13.0%2 | @.12@ |
[ 14 § 1S5S | 5 | 1595.@@ |  155.20 | 12.89 | 13.10@ | @.130 |
| 14 1 15 | 35 | 163S5.2@ |  '18S.0@ | 8.78 | 13.@82 | ©.110 |
I 14 | 16 | S | 16S5.0@ | =215.00 | 7.70 | 13.27@ |  ©.100 |
I 14 | 16 | 35 | 168S.00 |  245.22 | €£.88 | 13.2728 |  @.12@ |
[ 14 1 17 | S 1 1715.@0 |  &75.00 | €.24 | 13.@70 | ©@.100 |
| 14 1 17 1 35 | 1745.0@ |  305.00 | S.72 | 12.29@ 1 Q. 120 |
| 14 1 18 | S5 | 177S.@0 | 33S5.00 | S.322 { 13.@7@0 |  2.108 |
| 14 | 18 | 35 | 18@S.@@ |  3E65.20 | 4,95 | 13.06@.1  2.030 |
I 14 1 19 | 35 | 186S5.0@2 |  425.00 | 4,329 | 13.07¢0 |  ©.10Q |
WILL IAaM E. NORK, INC.
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APPENDIX F

CALCULATIONS IN SUPPORT OF TEXT

“WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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WILLIAM E. NORK, INC.
1026 West First Street
RENO. NEVADA 89503

(702) 322-2604
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WILLIAM E. NORK, INC.
1026 West First Street
RENQ. NEVADA 89503
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APPENDIX G

PURITY UTILITIES WELL NO. 2
ARSENIC CONCENTRATION DATA AND
MONTHLY WATER USAGE

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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APPENDIX H

SUMMIT ENGINEERING DESIGN AND
OPERATION PLAN

WILLIAM E. NORK, Inc.
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Design And Operation

I.

II.

Purpose Of New System

A.

Meet Governing standards for quality

‘1. Arsenic, primary standard
" Maximum concentration = 0.05 mg/1l

2. Manganese, secondary standard
Maximum concentration = 0.10 mg/1

Meet quantity requlrements to ‘serve issued will serve
commitménts

1. 1,137 issued will serve commitments

Water Quantity

A.

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

per unit, the Health Department staff determined that the
system would have been able to produce 750 gpm with the
largest producing well out of service to serve 1,137 units.

Well #3 is drilled and test pumped
1. Can safely produce 1,000 gpm

Preliminary determlnatlon of quantlty of water to be
produced by wells #2 and #4

l. Considered factors

a. Meet quantity and quality requirements
b. Ability to use existing equipment from wells
#1 and #2
c. Keep reasonable velocity in 14" main in Pembroke

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

to produce
2. Procedure

a. 14" main in Pembroke Drive
use V = 6 fps
max

then Qmax = 2,800 cfs ?'/Q.M

Q. ., from wells #2 & #4 = 2,800 - 1,000 = 1,800 cfs
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TII.

4.

Existing equipment in well #1 (existing bdckup 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 system
Fir-

assume 80% efficiency from pump @ 2, 800 gpmi:

HL from #2 to tank = 121

Elevation head = 335!

_ (Head)(Q) .
HP = 13960)(eff)
o - - {100)(3960)(.80)
max 456
Q 695 cfs
max

@ 2,700: HL = 115

Qmax = 704 cfs

use 700 cfs

Assumed quantity from well #4

No real data to base an assumption on

Assumed 1,000 gpm based on closeness to river and
amount of water rights applied to be transferred
to site. Also fits with previous calculations
for Pembroke main and existing equipment.

And, increasing the production of this well above
1,000 gpm does not increase the capacity of

the system, and thus is not cost effective.

With largest well out of service, system able to
produce 1,700 gpm which exceeds requirements.

Water Quality

A.

Existing quality in well #2 (worst case)

1‘

2.

Arsenic - .08 mg/l

Manganese ~ .28 mg/l

Quality from test pumping of well #3

1.

2.

Arsenic - ;023 mg/1l

Manganesev- .06 mg/l




C. Expected quality from well #4 (based on river water quality)
1. Arsenic - trace
2. Manganesé - .01 mg/1l

D. Expected quality from mixing water from 3 wells
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E.

1. 02 = 700 gpm
03 = 1,000 gpm
Q4 = 1,000 gpm
2. arsenic: c = {700)(.08)+(1000)(:023)+(1000)(0) _ o 459 mg/1
2700 ,
0.029 < 0.05 OK
3. Manganese: C (700)(‘28)+(10333é'°6)+‘000)('01) = 0.0985 mg/1

0.0985< 0.10 OK

Proposed system meets quality requirements

Proposed System Operation

The operation scheme proposed for the new system uses the new
wells,
a back up well and a supplementary producer during peak

useage periods.

#3 and #4,

as the primary producers and well #2 as

Using this operating scheme allows a greater

percentage of the users' water to be the higher gquality water
from the new wells, while leaving the total-supply available
for peak periods.
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