
CARLIN HIGH SCHOOL . 

GEOTHERHAL WELL 

April 22, 1985 

Project No. 85-325 

) 

Prepared for: 

ELKO COUNTY SCHOOL DISTRICT 

Prepared by: 

WILLIAM E. NORK, INC. 

WILLIAM E. NORK, Inc. 



CARLIN HIGH SCHOOL 

GEOTHERMAL WELL 

Report dated April 22, 1985 

CORRIGENDA 

Page 3, first paragraph -

Limestone beds below a depth of 974 feet were ... 
Chert beds between 821 and 974 feet depth ... 

should read: 

Limestone beds below a depth of 875 feet were ... 
Chert beds between 821 and 875 feet depth ... 

Page 3, third paragraph -

At the well site, however, they are either poorly sorted 
or of insufficiently ... 

should read: 

At the we ll site, howe ver, they are eithe r poorly sort e d 
or are insufficiently ... 

Page 4, Figure 1 -

See attached new figure showing WELL SITE 

Page 5, 11/30/84 -

Drilling equipment were mobilized ... 

should read: 

Drilling equipment was mobilized ... 
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Corrigenda Page 2 

Page 6, 4.2, third paragraph -

The discrepancy of these logs ... 

should read: 

The discrepancy between these logs ... 

Page 12, first paragraph -

... results are summarized below and data [ listed in ... 

should read: 

... results are summarized below and data are listed in ... 

Page 18, 6.1, second paragraph -

Specifically~ the water exceds the ... 

should read: 

Specifically~ the water exceeds the ... 

also, 

... are discussed in Section 7. 

should read: 

... are discussed in Section 7.0. 

Page 23, fourth paragraph -

... is the need for storage of the fluid 
irrigation season ... 

should read: 

during the 

... is the need for storage of the fluid for use during the 
irrigation season ... 
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1.0 FINDINGS 

1. The Carlin High School Geothermal Well was completed to a depth 
of 904 feet. The well derives ground water primarily from 
production zones in fractured limestone below a depth of 
approximately 875 feet. 

2. The well is capable of sustaining a continuous pumping rate of 
50 gpm necessary to meet the average daily demand of the heating 
system virtually indefinitely. The well is also capable of 
meeting the maximum peak demand of 200 gpm. Temperature of the 

. . 0 
water 1S 87 F. 

3. The chemical quality of the ground water derived from the Carlin 
High School Well meet~ State and Federal Primary Drinking Water 
Standards. The ground water is chemically similar to the Carlin 
town water supplies. 

4. Corrosion or incrustation of pipes and he~t exchanger units is 
not anticipated. 

5. The total dissolved solids (TDS) of the ground water derived 
from the well exceeds the Nevada Department of Environmental 
Protection standards for direct discharge into the Humboldt 
River. Alternate m~thods of disposal include injection back 
into th.e aquifer, utilizing the water for irrigation, discharge 
to evaporation/infiltration ponds, and blending with Carlin town 
water supplies. 
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2.0 INTRODUCTION 

On the basis of the results of a 591 feet deep test hole drilled on 
the grounds of the Carlin High School in March and April 1984, a 
geothermal production well was drilled for space-heating purposes. 
Drilling operations commenced December 1, 1984. A 904 feet deep 
production well was completed March 3, 1985. Upon completion, the 
well was subjected to a series of pumping tests to determine the 
yield of the well and to assess the chemical quality of the ground 
water derived from the well. This report summarizes the data ob
tained from the drilling and testing program and discusses alterna
tives for the disposal of the heat-spent geothermal fluid. 
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3.0 GEOLOGY 

The geology in the vicinity of Carlin is summarized by Trexler, et. 
ale (1982). Geologic materials range from unconsolidated alluvial 
deposits to consolidated sedimentary rocks. The distribution of 
these various geologic units is given in Figure 1. Of the different 
units which crop out in the vicinity, only three were recognized as 
having been penetrated by the borehole. The oldest unit encountered 
in the borehole was the Vinnihi Formation (Ovi). It comprises chert, 
shale, siltstone, and limestone and was penetrated below a depth of 
821 feet. Limestone beds below a depth of 974 feet were highly 
fractured and yielded the bulk of the ground water derived from the 
well. Chert beds between of 821 and 974 feet depth also yielded 
ground water but in lesser amounts. . Due to its wide distribution, 
this unit is a potentiaily significant geothermal aquifer in the 
vicinity of Carlin. 

The Vinnini Formation is overlain by Carlin Formation (Ts) at the 
well site. The Carlin Formation comprises tuffaceaous sandstone, 
siltstone, conglomerate, tuff, ash, and limestone. A total of 
approximately 671 feet of this unit was penetrated by the well 
between depths of approximately 150 and 821 feet. These materials 
typically exhibit low permeability and serve to thermally and 
hydraulically isolate the warmer waters in the underlying Vinnini 
Formation from colder waters in the overlying alluvial deposits in 
this area. 

Approximately 150 feet of unconsolidated alluvial deposits (Qa) 
comprising sandy clay and gravel overlie the Carlin Formation at the 
well site. Where saturated, these materials may constitute a suit
able cold water alluvial aquifer. At the well site, however, they 
are either poorly sorted or of insufficiently thick to yield large 
amounts of ground water. 

The low- to moderate-temperature geothermal resource in the vicinity 
of Carlin was assessed by Trexler (ibid.). This investigation sug
gested that sites with good potential for moderate- temperature 
geothermal resources existed at least three-fourths of a mile south
west of the high school. The school, however, is sufficiently close 
to the fringes of geochemical, geophysical, and thermal anomolies 
noted in the report to warrant drilling an exploration well on the 
premises. 
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4.0 WELL CONSTRUCTION SUMMARY 

4.1 CHRONOLOGIC SUMMARY 

Construction of the production geothermal well 
1984. Work was performed by Paul Williams and 
based drilling firm. A brief history of the 
presented below. 

commenced December 1, 
Sons, a Reno, Nevada
drilling program is 

11/30/84 Drilling equipment were mobilized to the well site. 

12/01/84 Drilling of a 17 1/2-inch diameter borehole to a depth of 
18 feet and installation of 16-inch diameter surface 
conductor casing was completed. 

12/03/84 Drilling of a 14 3/4-inch diameter borehole commenced. 

12/19/84 Drilling of a 14 3/4-inch diameter borehole to a depth of 
625 feet was comp~eted. 

12/20/84 Drilling operations were suspended and equipment demobil
ized from the site for return to Elko. 

( ~ 1/08/85 Temperature survey of the borehole was performed. 

2/11/85 Drilling equipment was remobilized to Carlin. 

2/12/85 Drilling of a 9 7/8-inch diameter borehole below a depth of 
625 feet commenced. 

2/14/85 Drilling of a 9 7/8-inch diameter borehole to a depth 832 
feet was completed; a second temperature survey of the 
borehole was performed; and reaming of the borehole to a 
diameter of 14 3/4 inches to a depth of 821 feet was 
completed. 

2/17/85 Installation of blank 8 5/8-inch 0.0. casing commenced. 

2/20/85 Installation of blank 8 5/8-inch O.D. casing to a depth of 
821 feet, sealing of the annulus with neat cement/bentonite 
slurry, and removal of the l6-inch diameter surface conduc
tor casing was completed. 

2/25/85 Drilling a 7 7/8-inch diameter borehole below a depth of 
832 feet commenced. 

-5-
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3/01/85 Drilling the 7 7/8-inch diameter borehole to a depth of 904 
feet was completed. 

3/02/85 A total of 93 feet of 6 5/8-inch diameter perforated casing 
was installed in the well from a depth of 811 to 904 feet. 

Upon completion of construction the well was air-lift pumped utiliz
ing the drill-rig mounted air compressor. yield of the well was 
estimated by the driller at approximately 300 gallons per minute 
(gpm) . Test pumping equipment was installed in the well with the 
drill rig and support equipment was moved off the hole March 5, 1985. 

4.2 TEMPERATURE SURVEYS . 

The production well was drilled on the premise 
temperatures of approximately 1000 F could be 
Formation below a depth of approximately 750 
was based on results of a temperature survey 
formed May I, 1984. 

that ground water with 
derived from Vinnini 

feet. This conclusion 
of the test hole per-

The production well borehole was logged twice during the course of 
drilling. , The first survey was conducted January 8, 1985 at which 
time the hole was 625 feet deep and temperature of fluid in the hole 
had been allowed to equilibrate with temperatures of the formation 
for 10 days. This log (Appendix A) yielded results different from 
that . which were expected based on the log of the test hole. Compared 
to the log of the test hole, the production well borehole was virtu-o ' 
ally isothermal at 65 F between depths of 325 an 400 feet. It was 
obvious that the hole needed to be drilled deeper if a source of 
geothermal ground water was to be encountered. 

The borehole was logged a second time on February 14, 1985 after the 
hole had been deepened to 800 feet. Results of this survey indicated 
a potential bottom-hole temgerature of 82 0 F and indicated that tem
peratures approaching 110 F were not obtainable unless the well was 
drilled to depths approaching 1,500 feet or more. The discrepancy of 
these logs and the log of the test hole have yet to be resolved. 

4.3 WELL-CONSTRUCTION DETAILS 

The well was constructed so as to isolate the production zones from 
the shallow alluvial aquifer in the vicinity of Carlin. This was 
accomplished by installing blank well casing to a depth of 821 feet 

-6-
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and sealing the annulus with a neat cement and bentonite slurry 
pumped under pressure from the bottom of the casing to land surface. 

The major production zone is fractured limestone below a depth of 87S 
feet with secondary production zones between depths of 823 and 87S 
feet. Well construction details and a log of formation materials 
penetrated are illustrated in Figure 2. Additional · construction 
information is listed below and Appendix B. 

Casing Schedule 

Depth interval 
(feet) 

Remarks 

+1-821 

811-904 

Blank 8 S/8-inch O:D. x 0.2S0-inch wall 
thickness steel well casing, specification 
ASTM A S3B. 

6 S/8-inchO.D. x 0.2S0-inch wall thickness 
steel well casing, specification ASTM A S3B; 
quadruple 1/8" x 3" factory mill-slot 
perforations 823 to 904 feet. 

-7-
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85/8- OD. 
0.250- blank 
steel casing 

neat cementl 
bentonite seal 

drtve shoe 

perforations 

CONSTRUCTION 

6 5/8- OD. - ----41 i I 

0.250- steel casing 
,7 7, Is;' fJ, 

drive shoe I I I I 

Depth 
(feet) 

100 

200 

300 

400 

500 

600 

700 

800 
821 
832 

904 
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LITHOLOGIC 
COLUMN 

Sandy clay and gravel 

Tuffaceous sandstone and ash 
with minor clay 

Limestone with minor 
ash and clay 

Tutfaceous sandstone with 
minor clay 

Tuffaceous siltstone with 
minor clay 

Tuff with minor gravel and clay 

Ash and tuffaceous sandstone 
with minor clay 

Tuffaceous siltstone and ash 
with minor clay 

Tuffaceous sandstone, tuff and 
ash with minor clay 

Chert and thin bedded 
shale and siltstone 

Limestone 

Figure 2. Carlin High School well construction 

and lithologic log. 
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5.0 AQUIFER TESTING 

5.1 STEP-DRAWDO\,lN PUMPING TEST 

A step-drawdown pumping test was conducted March 5, 1985 utilizing a 
turbine pump powered by a 30 horsepower submersible electric motor. 
Flow rates were measured by a four by three inch diameter pipe 
weir/orifice combination. The well was pumped at rates of 95, 200 
and 298 gpm for a total of seven hours. Test data are plotted on 
Figure 3 and results summarized below. 

Static water level prior to pumping was 39.70 feet 
below the measuring point (M.P. = 2.0 feet above land 
surface). Testing commenced at 1530 hrs 3/5/85. 

Specific 
Pumping rate Duration Drawdown Capacity 

Step Q t s Cs 
(gpm) (minutes) (feet) (gpm/ ft) 

I 95 60 30.66 3.10 
II 200 150 77.90 2.57 

III 298 180 173.86 1.69 

I 

Testing was terminated at 2230 hrs 3/5/85. Water lev-
el in the well recovered 90 per cent within 12 hours 
following conclusion of pumping. 

Specific capacity and drawdown data for each step are plotted on 
Figure 4 and suggest that the well was fully developed prior to the 
start of the pumping test. 

The step-drawdown test data were analyzed to evaluate the efficiency 
of the well over a wide range of pumping rates. The results of this 
analysis are summarized below 

Pumping rate 
(gpm) 

95 
200 
298 

Efficiency 
(per cent) 

97 
77 
53 

These results clearly illustrate that well efficiency decreases with 
increased pumping rate. Well losses are minimal at pumping rates up 
to 200 gpm but become large at 298 gpm. This is consistent with 
wells completed elsewhere in fractured rock where flow is linear 
toward a highly permeable- fracture rather that radial toward a well 
and suggests that at the higher pumping rates flow in the fracture is 
turbulent. 
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5.2 CONSTANT-DISCHARGE PUMPING TEST 

On the basis of the step-drawdown pumping test results, a pumping 
rate of 300 gpm was selected for the constant-discharge test. Test
ing results are summarized below and data listed in Appendix C. 

Water level prior to the start of the test was 59.30 feet 
below M.P. Testing commenced at 1100 hrs 3/6/85. Pumping 
rate was held constant at 300 gpm. Testing was terminated 
after 11 hours. Drawdown at the conclusion of the test 
was 240.34 feet, a pumping water level of 299.64 feet. 

Early-time test data plotted on Figures 5, 6, and 7 suggest a re
sponse indicative of fracture-dominated flow in the vicinity of the 
well bore where ground-water flow is linear toward a highly permeable 
fracture penetrated by the well (Jenkins and Prentice, 1982). Late
time data indicates a transition to radial-flow conditions after 
approximately 360 minutes. Equations which apply to radial-flow 
conditions were utilized to calculate aquifer characteristics. The 
aquifer transmissivity, the overall ability of the aquifer to trans
mit ground water, was calculated using Jacob's approximation of the 
the Theis equation and yielded a value of 660 gallons per day per 
foot (GPD/ ft) . 

This value is indicative of low permeability materials. That the 
well is capable of discharge rates of up to 300 gallons per minute 
for as long , as 11 hours is due in part to the presence of a relative
ly extensive fracture (or fracture system) penetrated by the well. 
Assuming that the aquifer is totally confined, the fracture could be 
as long as 1,500 feet or more (Appendix D). 

5.3 LONG-TERM YIELD OF THE WELL 

The design average demand the Carlin High School heating system will 
place on the well is estimated at 50 gpm of 87 0 F water (Petty, 
1985). Under day to day use the well will probably be pumped at a 
rate of 150 gpm for short periods of time. Over the long run the 
response of the well to pumping 24 hours per day at a rate of 50 
gallons per minute will be indistinguishable from pumping the well 8 
hours per day at 150 gallons per minute. The well is capable of 
sustaining this pumping rate virtually indefinitely. Based on the 
operational history of the system at the Wells, Nevada elementary 
school, the average daily demand will probably be less. Maximum peak 
demand of the well is estimated at 200 gpm for a period of approxi
mately three hours (Petty, 1985). It is highly unlikely that the 
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well will ever be called upon to meet this demand. However, even in 
the unlikely event that this occurs toward the end of a six-month 
heating season when drawdown in the well will be at its maximum, the 
pumping water level in the well is not expected to drop below a depth 
of approximately 230 feet. Setting the production pump at a depth of 
325 feet will provide a margin of safety of 95 feet of water above 
the pump under worst-case conditions. 

Figure 8 illustrates the anticipated drawdown in the well due to 
continuous pumping at a rate of 50 gpm. 
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6.0 WATER CHEMISTRY 

6.1 WATER QUALITY 

Water samples for chemical analysis were collected from the pump 
discharge after one and 10 and three-fourths hours of pumping during 
the constant-discharge pumping test. Results of the analyses are 
list~d in Table 1. Examination of these data illustrates that, with 
the exception of iron, the water derived from the Carlin High School 
Geothermal Well meets State and Federal Drinking Water Standards. 
The level of iron dropped from 0.83 mg/l at the start of the test to 
0.67 mg/l by the end of the test and may decrease below the standard 
after additional pumping. It should be noted that iron is a second
ary standard and does not pose a health hazard. The gross chemistry 
of the water from the well is compared with the water from the City 
of Carlin water system in Figure 9. Examination of this figure 
clearly shows that the waters derived from the High School well and 
the springs are chemically similar. 

The water does not meet the standards for direct discharge into the 
Humboldt River set by the Nevada Division of Environmental Protection 
(refer to Table 1). Specifically. the water exceds the standard for 
temperature, sodium, TDS, and DO, although it meets drinking water 
standards. Alternative methods of disposal are discussed in Section 
7. 

6.2 CORROSION AND INCRUSTATION POTENTIAL 

The potential for , carbonate mineral incrustation of pipes and heat 
exchanger units was examined. -The water derived from the well is 
virtually at calcite saturation, indicating practically no scaling 
potential. Silicate scaling potential was not examined in detail due 
to a questionable value for dissolved silica analysis results. 
However, since the geothermal water is low temperature and chemically 
similar to city water, no silica scaling problems are anticipated. 

The corrosion and incrustation potential of the water was also 
investigated using Ryznar's stability index (Ryznar, 1944). Values 
ranging between 6.6 and 6.9 indicate that the water is neither 
corrosive nor incrusting. 

Mixing the geothermal and city water was analyzed using the PHREEQE 
computer program (INTERA, 1983). Since both the city and geothermal 
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') Table 1- Water chemistry data, Carlin High School Geothermal well 

Sample No. 325-1 325-2 Carlin Drinking NEPA 
Date 3/06/85 3/06/85 7/19/84 Water Discharge 
Time 1200 2145 Standard Standard 
Lab SEM SEM I ~NDH 

0 1 'l-lf~ [.~ Temp. ( C) 30.5 30.5 10 

pH 7.0 7.0 -:r.': 7.88 
1,0002 7-9 

TDS 386 369 3~O 311 320 
Suspended solids 1 80 
BOD <1 3 
DO <0.2 >5 

Ca 57 56 "3 48 
Mg 10.6 10.6 [0 ,'; 13 1502 

Na 67 66 (,!O 29 8 
K 18 17 ),0 9 
Fe 0.83 0.67 1.1- 0.08 0.6~2 
Mn 0.02 <0.02 0,03 0 0.1 

HC0
3 

272 272 n~ 200 
500 2 

S04 56 58 ~I 51 
Cl 11 11 /2. 16 400 2 18 

) 
N0

3 
(asN) 0.1 <0.1 O.L 2.54 45 1 1.0 

F 2.0 1.6 l ,') 0.44 1.81 . 
P0 4 

< 0.1 0.35 

As 0.016 0.016 0.013 0.005 0. 0f l 
Ba <0.04 - 0.14 1.0 
B 0.3 0 1 Cd <0.01 <0.001 0.01 1 Cr <0.02 <0.005 0.01 Cu <0.02 0.01 1.0 1 
Pb <0.05 <0.005 0.05 1 
Hg <0.0005 ~ <0.005 0.00t Se <0.005 ~ 0.003 0.01 1 Ag <0.01 - <0.005 0.0~ 
Zn <0.01 : 0.23 5.0 

Si02 
15 1'0 56 

l-USEPA Primary Drinking Water Standards 

2-State of Nevada Secondary Drinking Water Standards 
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,) 

waters are chemically very similar, mixing has little effect on the 
chemical properties of the waters. If the waters are mixed at dis
charge temperatures (31 o C and lSoC for city and geothermal water, 
respectively) the blend is slightly oversaturated with respect to 
calcite (refer to Figure 10). However, scaling potential is minimal 
and for all practical purposes negligible. Heating mixtures of the 
water to 600 C increases carbonate saturation for all mixtures. 
However, scaling potential for the mixtures at this temperature is 
less than for city water, alone. 

6.3 GEOTHERMOMETER EVALUATION 

Because silica analysis results were suspect, only the cation geo
thermometers were evaluated. The Ca-Na-K geothermometer (Fournier, 
1977) yielded a reservoir temperature of 890 C. Correcting for 
magnesium (Fournier and Potte, -1979) had little effect on the com
puted temperature, yielding a reservoir temperature of 8So C. These 
results suggest the water derived from the well is probably original
ly high temperature and cooled by conduction. 
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() 7.0 FLUID DISPOSAL ALTERNATIVES 

There are at least five alternatives for disposal of the heat-spent 
water. These are: 

1. Injection of the water back into the geothermal aquifer. 

2. Discharge of the water directly into the Humboldt River. 

3. utilizing the water for irrigation purposes. 

4. Disposal via infiltration ponds near the Humboldt River. 

5. Mixing the geothermal waters with City water and augmenting the 
municipal water suppply. 

The first alternative is undesireable due to high capital 
ing costs. An injection well must dispose of the water 
zone from which it was extracted in order to comply with 
regulations. Such a well would cost approximately the 
production well and a suitable injection well site must be 

and operat
in the same 
Nevada DEP 
same as the 
located. 

The second alternative is also unattractive. Since the water does 
not meet Nevada . DEP standards for for direct discharge into the 
Humboldt River, costly advanced treatment such as reverse osmosis 
would be required to lower TDS and sodium concentration to acceptable 
levels. In addition, discharging even a small amount of water into 
the Humboldt River seems wasteful in a water-deficient state such as 
Nevada. 

The third alternative is attractive since the water is available for 
an additional use irrigation - after heat has been extracted. The 
water is suitable for irrigation use without any treatment. A dis
advantage with this alternative is the need for storage of the fluid 
during the irrigation season which typically does not coincide with 
the heating season. The cost of a storage facility would have to be 
added to the cost of the system since no facility currently exists. 

The fourth alternative is feasible although not attractive since the 
water is not put to any other beneficial use other than heating. The 
heat-spent water may be allowed to cool in ponds near the river and 
infiltrate the shallow alluvium where it will eventually enter the 
river. Because the water becomes a diffuse source, the Nevada DEP 
discharge standards are not applicable. 

The fifth alternative is very attractive. The heat-spent geothermal 
water may be used to augment Carlin town water supplies. Since the 
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water is chemically similar to City of Carlin water (refer to Section 
6.2) no adverse consequences are anticipated. The effects of mixing 
the geothermal water with city water are summarized below. 

1. Iron level. Iron concentration at the end of the pumping test 

2. 

only slightly exceeded the secondary standard and showed a 
general decrease with pumping. with increased pumping duration 
iron could well drop below the standard. Even if this does not 
occur mixing the geothermal water with city water will lower the 
iron concentration. Alternatively, ' chlorination of the water 
followed by filtration will easily remove iron from the water. 
An additional benefit of chlorination would be oxidation of 
hydrogen sulfide gas which was detected in the water and elimi
nate potential odor due to its presence. 

Hardness. Both city and 
very hard. Blending 
hardness. 

geothermal 
the waters 

waters are classified as 
will have little affect on 

3. Corrosion potential. Ryznar Indices for the city water and 

4. 

blends of city and geothermal water range between 6.6 and 6.9 
and indicate that incrustation or corrosion potential of city 
water will not be changed by the addition of geothermal water 
into the drinking-water system. 

Incrustaion potential. The incrustation potential of city and 
the geothermal water are similar. Mixtures of city and geother
mal water will not be any more incrusting than the city water 
alone. 

Preliminary discussion of the fifth alternati've with Carlin City of
ficials has met with tentative approval. 
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' . • 'i.;"\.~ ~.iIi -Ls.u .. .., 1 ' :-J L O P\' 
PINyWELL DRILLER'S COPY Log No ............................ : .............................. .. DIVISION OF WATER RESOURCES 

Permit No ..................................................... .. 

WELL DRILLERS REPORT Basin ................................................................ . f?c~~ I 0-1 3 
PRI~ OR TYPE ONLY Please complete this form in its entirety 

~). : ' ...... ~, . " • NOTICE OF INTENT NO.l-;540-..... . 
~.Jl. OWNER . :;~ ..... ~~JJm .... y.Q .. , ..... !:~ .. Q.b.Q.9 .. 1 ... J2J,.~;.trl.C.t ................ ADDRESS AT WELL LOCATION ... C.ar.l.in .. ~·e·he-e-l ............. .. 

MAILING ADDRESS .............................................................................. : ........................ C.a.r.1-i.n .... h-evada ..................................................................................... .. 

2. LOCATION ...... t:l.A.W.a .. V. .;;L .. ~r'.A ...... V. Sec ... 2.7. ........... T .... JJ .................... N/S R ..... 52 ..... E ......... .ElJW ................................................. County 

PERM I T NO ... · .. ···i~Zib}~j~~··R~~~~;~~~·· · · .... ·t .. · ........ · .... ··p~·;~·~i·N~:·· .. ····· .... · .... t .... · ............ ··· .. · ...... · · ·~ .. · .. ·· .. ·· .. ··· .... ··s~bdi~i~i·~·~· ·N;;;;~ .. ·· .... ··· ...... · .. · ........ · .... · .. ·· .... · .. ······· .. . 

3. TYPE OF WORK 

New Well Kl . Recondition 0 
Deepen 0 Other 0 

6. LITHOLOGIC LOG 

Material 

·Brown ~l:::1v 
Sand" Brown clav 

_. sandv clav 
lar.ge ,qravel 
sandv ~orave1 

"""' .gravel & brown cl:::l T 

brown clRv 
'\. IV'{ clay & p:rave 

brown clav& g r;JVp. 

-)''':': p'rRvpl 
· . ': · ~brnwY'l r.lpv,l;' .. ;:7'f·>.v · .1 
. ... .arRvp.l 

brown clav& [!TaVl"-l 

brown claV .> 

larg e l''Iravel 

gravel. oea 
sandy browr! clav 

r<:ravelhed 
sa)1chr h""f"I""" ",1,.)U 

Water 
Strata 

clay 

From 

n 
2 
14 

lf, 
1ii 

1R 

72 

86 
.1nn 

4.Geoth. 
Domestic 0 
Municipal I5a 

To 

? 
14 
th 
1R 

?R 

72 
71 

75 

eo 
100 
1 rl1 

11><. 

Thick· 
ness 

? 

? 
? 

10 
'l 
LL 

11. 
? 

? 

1 
1 

2 

Q 

10 
1 

1 I, 

1 

1 , 

Date started ...... f>Jov--Sntbs:p .... JQ .......................................................... 19 .. 84 
Date completed .. j'-:laF-ch· .. l .. S ................ · .... · ........ · .... · .... · ........ · ............... 19·.g.5 

7. WELL TEST DATA 

Pump RPM G.P .M. Draw Down After Hours Pump 

BAILER TEST 

G.P.M ................................................ Draw down .............. feet 

O.P.M ................................................ Drawdown .... .......... feet 

.............. hours 

...... ........ hours 

G.P.M................................................ Draw down .............. feet .............. hours 

PROPOSED USE 

Irrigation 0 
Industrial 0 

Test 0 
Stock 0 

5. TYPE WELL 

Cable 0 Rotary £1 
Other 0 

8. 4 ~.:L CONSTRUCTION 
Diameter h~e."';inches Total depth .. .$1.04. .................. feet 

Casing record ........................................................................................................... . 

Weight per foot ...... ?B. ..... r!?.~ ....... 13.;;-91L ... Thickness ..... ~.?...5.0 ..... .. 
Diameter From To 

.... ..£.L·5/B ....... inches ...... D. .................. feet ..... B.2L ........... feet 

...... 6. .... 5/H ....... inches ... 8.11 ............... feet ...... 9.Q4 ............. feet 

................................ inches ..... , ...................... feet ............................ feet 

............................... ,inches ........ .. .. ................ feet ............................ feet 

............................... ,inches ............................ feet ............................ feet 

............................... ,inches .................... ........ feet .. .................... .. .... feet 
Surface seal: Yes G No 0 Type .... .D.~.£.t .... ~.~.m.~.nt ... 
Depth of seal ........ ~.?.L .......... B.e.teni.t.e ..................................... feet 

Gravel packed: Yes 0 No fXJ 
Gravel packed from .................................. feet to .................................. feet 

Perforations: 

Type perforatio~ .................. Fac.tQ.r.y .... Saw~.d ........................ .. 
Size perforation ..... l!8.x.}x4 .... r.G-Ws .... 6, .... 5/B .... o .•. d ..... : 

From ................................................ feet to .................................................... feet 

From ...... ·EJ~.J .............. · .... · ........ ·feet to .. ·904 ..................................... feet 
From ................................................ feet to .................................................... feet 

From ................................................ feet to .................................................... feet 

From ................................................ feet to .................................................... feet 

9. WATER LEVEL 

Static water level....appreXr ... Jg.L .......... feet below land surface 

Flow ....................................................... G.P.M ....... ap.p.:r:OX .•. JG~OC 
Water temperature ..... .8.6 ... o F. Quality ...... u.nkno.wr-l ..................... . 

10. DRILLERS CERTIFICATION 

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

Name .... Paul .... :t'l.illiams .... & .... S.ons .......................................... . 
Contractor 

Address .. ..2.2 .... S.o.uth .... .2at.t .e:r.son ... .Plac.e. ... ~ ................. .. 
Contractor Sparks, !"evada 

Nevada contractor's license number .... 14.4.8.J .......................................... . 

Nevada contractor's drillers number ...................... 957-............................... . 

N".d, d';"?';"""}f"mb" ............ ~-........ -.......................... . 
Signed ..... ~~ ... td~~.~~~:~~: ........................ . 

Contractor 

March 18, 1985 . Date ........................................ · ..................................................................................... . 

USE ADDITIONAL SHEETS IF NECESSARV 
~.621 .~ CR4)4 (Rev. 6·81) 



~
".~~I\of'W.~!)(~ tirl' R'JL~t:'R~ COpy DlV ISJON OF WATER RESOURCES Log No ..................... ,::::·::-...... :.~.: .................... . 

u Permit No . ..................................................... . 

WELL DRILLERS REPORT Ba8In .......................................................... : ..... . 
,.', 

PRINT OR TYPE ONLY Please complete this form in its entirety . 

---\\ . NOTICE OF INTENT NOt.,540 ...... .. 

" V : OWNER .......... ·}i;·l-eo-.... G{}· ..... ,s·e.noe-l .... Dis:tF-i·e·t ...... : ...... · ADDRESS AT WELL LOCATION .... ·-Garl·in-.. S-eh{}ol ........ · .. .. 
MAILING ADDRESS ..................................................................................................... GaF.li.n .... ;~ev.a-da ...................................................................................... .. 

2. LOCATION .... :rt·.·W ....... '/.o · .. e·.·w· . .... '/.o Sec.-2? ............. T.JJ-..................... N/S R .... 52 ...... ·E ....... -E-l.ko .................................................. County 

PERMIT NO ... . 4·~i&~J{fy·W~('~~ .. R~~~~~~~~·· ·· .... ·t .... ····· .. ····· .. p~~~~i·N~:· .. ·· .. ····~ · · .. +· .... · .. · .... · .......... ···· .... · .... ·~· .. ···· .... ····S~bdi~i~·i·~·~ .. N~~~· .... · .... ···· ...... ··· .. ·· ................ ··· ......... . 
3. TYPE OF WORK 

NewWell ~ 
Deepen 0 

Recondition 

Other 

o 
o 

6. LITHOLOGIC LOG 

Malerial 
Waler 

From Slrala 

~ S::1l1l1V brOWn clay 1118 
whi te ,,': rp.d clav rn' x 143 
white clay 153 
fIr::>.v claY 158 
~whi te& g:ray 8and' 
clay mux 161 
0'1"::1" ~::1nnv ("l~v t?R 
white c1 ay& limes-f one 180 
lATh; +A 1·J~'\l_ iRR 

whi te lilnestone 
with white clay 1<13 
.o"r~" q!:l'Y1n~+',"Yl O , '" '0.,...'" 

) " .. alld whJ. te c).ay 253 
,.,,; .• / !=.tFlndstone brown 263 

brown sandstone & 
white clay 103 
soft grav sandstor e 328 
h~rl1 e-rav sanestor e 340 -=- sandy (IraV clay 141 
.crrav clay 19'5 
graY clqv with p:rF. lvel lj·20 
grail clRV 428 
a-Y'avel &p'rav clRV 4'10 
gY'RV cl::ov 478 
,qravel &P.'r'av clav 482 
fJ: r::l v 101 ~ v 484 
e-rflV hR 'r'd clRv 4q6 

4. Geoth. 
Domestic 0 
Municipal 0 

To Thick· 
ness 

143 ?~ 

153 1() 
lS8 ~ 

161 1 -
178 1? 
1 R() ? 
188 R 

1q1 ,;; ..., 

BS3 /..f'l 

26 1n 
303 ':lO 

.,// 

328 ?t:: 

340 1'6 
343 ~ 

195 ~? 
420 ,,~ ' 

428 p"/ 
41:)0 ?? 

4?8 ?Q 

482 LL 
484 " 4q6 1 ? 

'101 " 
Date started ......... No.:v:em.b.er .... ,JO' ...................................................... 19.84. 

Date completed ..... :~lar.ch .... 1.5. ............................................................. 19B.,. 

7. WELL TEST DATA 

Pump RPM G.P .M. Draw Down After Hours Pump 

) 1 
"~ h .. :::::. ==============!=====::!:::=======ll 

BAILER TEST 

G.P .M. ............................................... Draw down .............. feet .............. hours 

PROPOSED USE 

Irrigation D ' 
Industrial 0 

Test 0 
Stock 0 

5. TYPE WELL 

Cable 0 Rotary 9€ 
Other 0 

8. WELL CONSTRUCTION 

Diameter hole .. l'4 .... '3tirches Total depth ..... 9.G4. ................ feet 
Casing record .......................................................................................................... .. 

Weight per foot .......................................................... Thickness ...................... .. 

Diameler From To 

O ..... S/.6 ............. .inches ....... Q .................. feet ......... S.Z.t ........ feet 

... 6 .... .5/8 .......... .inches .... 8.1..t ............... feet ......... 9.0.4. ......... feet 

............................... .inches ............................ feet .................. .......... feet 

................................ inches .......................... .. feet ............................ feet 

................................ inches ............................ feet .................... .. ...... feet 

................................ inches ............................ fe'et ............................ feet 

Surfaceseal: Yes fl No 0 Type .. · .. neat .... c.emeTlt+ 
Depth of seal .. ···· .. O'-8·2·l .... Bent~ni·t.e .... · .. · .. · .... · ...... · .. ···· .... feet 
Gravel packed: Yes 0 No g 
Gravel packed from .................................. feet to .................................. feet 

Perforations: 

Type perforation .............. Fac.t .ory .... $..UW.e..d............................. . 
Size perforation ..... l/8 .... x .... J .... x .... 4 ..... r.Ow..s ..... 6 .... .5/.8. .... 0 • d. 

From ............................. : .................. feet to .~ .................................................. feet 

From .... H.2J ................................. feet to ....... -9o.4 ................................. feet . 

From ................................................ feet to .................................................... feet 

From ................................................ feet to .................................................... feet 

From ................................................ feet to .................................................... feet 

WATER LEVEL 

Static water level....a :ppr.Ox. . ...... J,8 .. ! ............. feet below land surface 

Flow ....................................................... G .P .M ............................................ P .S.I. 

Water temperature.g.6 ........ o F. Quality ... unko:wn. .......................... .. 

10. DRILLERS CERTIFICATION 

This well was drilled under my supervision and the report is true to 

the best of my knowledge. 

Name ...... .Eau.l .... W.i .l.li-amA .... & ... ,s{).ns ............ : ...................... : ... . 
C'onlraClor 

Address ... Z.2 .... ;?9. .. ! ...... ~.~.~.~.~E.~9..~ .... ?~ .. ~ ..... e.P..~E.~.~ .. ~ .... ~~:'.~V. 
Contraclor 

Nevada contractor's license number ........... ~.~.~.~.J. .................................. ~ . 

Nevada contractor's drillers number .............. Q.~.0:7. ....................................... . 
/o/r 

Nevad~'s license number ....................... 2..5..7. ...................................... .. 1-/ J("' I' /.# .I AClualDriller 

Signe;~&r.it.J~ ..... "L. .. i... ............ · 
ContraclOr 

G.P.M ................................................ Draw down ........ .. .. .. feet .............. hours Date ............ }~?:~9..h ... J.5..l.. ... ~.2~? .5. ........................................................... . 
G .P .M ......................................... ....... Draw down .............. feet .............. hours 

(Rev . 6-81) O..{t27 ~ CR.n4 
USE ADDITIONAL SHEETS IF NECESSARV 



i..:\o.;"'I.;, j ..... ··- .... ..:; l L:·. ~ ' ,-:, ¢..... v i' ·1 

,p~WELL DRILLER'S COPY 

f!4L jcif:3 
Log NO ..... ............................. ::: ... : ....... , .......... . 

Permit No . .......................................... : ....... : .. . 
DiVISION OF WATER RESOURCES 

Basin ............................................................... .. WELL DRILLERS REPORT 
PRINT OR TYPE ONLY Please complete this form in its entirety 

:~'l" . . NOTICE OF INTENT No.l54.0 ........ . --, I C (; ) • . • 
; OWNER .... t .l .. f.Q ......... Q .•..... ~!..c..h.O.Q.l. .. J .. l..S..tr.l.C.t ..................... ADDRESS AT WELL LOCATION ... c.ar.l.ln ... S.chQo.l. .............. . 

"' --c' MAILINa ADDRESS ............ : ................................................................ ; .................... ............ C..ar.li.n ... J~.e.y.ada ............................................................................... . 

2. LOCATION .... N .... ..:.:'!.. y. ... S ... j( ..... y. Sec .. 2.7 ............. T ...... J3 .................. N/S R ... .,52. ...... E ............ Elko .............................................. County 

PERMIT No .... J~7..2.3.4 ...... : ............................ + .................................................... + ................................................... ~ ....................................................................................... . 
Issued by Waler Resources Parcel No. Subdivision Name 

3. TYPE OF WORK 

New Well [l: Recondition D 
Deepen D Other D 

6. LITHOLOGIC LOa 

Malerial 

gray clay 
gravel & gr:3V cl:3v 
' grav 1l1av 
white sandy clay 
'whi te clav & hard 

Waler 
Slrala From 

'501 

tJ26 
')28 

4.Geoth. 
Domestic D 
Municipal D 

To 
Thick· 

ness 

SRnav lavers c;60 1)78 18 
whi te clay C;?OC;Ql 3 

gr:8V sandy rock C;Ql 612 21 
wh~ +.". ~l~v (;17 h?O R 
I=!'l"RV clay h?n h 1lJ, 14 
p"r~" &. wh~+'p ~,~v m;y h1lJ, fit;1 19 

' . h~'Y'n P''Y'~v ~, ~v h c:; 1 hf..Q 11 
'i sRndv gr::3V CIR" f.,f,O f..?? 3 

':" d-\Nhi +'A C, ,rr'Y'I=IV (', ~v I m; y f..?? f..P.f.. J!+ 
.;.;,.". - +.~Yl ('>1 ~V~ .... • '" f..Rf.. ?n? 16 

whi t". ,...hA'Y'+ ?()? ?()f.. 4 
mll1 +~ ('() 1 f'l'Y' (' 1 ~v _?S'!A '7lLn 34 
rAr'i wh; +A ('>1 I'l"'" ?li() ?C::P. 18 
'Y'".n ~':::IV /J.- '-'.ihi +t:> -
,...nA'Y'+ .... ?C::P. '?f..? 4 

_n;Yllr ,,1 ~'\, ?f,,? R()1 39 
;'hi +'P I"'h~'Y't: If'OD'Q Rn1 Rn? 1 

-=-- r.;-nk- ,...l!:-l" ~ R()? R1() 8 
h;'Y'n ~~nrl~ R1 () R1? 2 
m,l+i I"n1f'l'Y' 'Y'nl"'Ir R1? R~? 20 
111+; l"'f'lln'Y' ",1 ",,,r.R,· ·"",lr R~? Rryt:: 41 
ml!>n h!:-l'Y'n ........... "..,,; .,.,,,;)_ R?t:: Q()1J, 29 

stone with fracture layer 
Date started ..... tIo.v.embe.r-..... ~Q .. , ........ : ............................................. , 19 .... 8J. 
Date completed ......... March .... 1.5r .. · ........ · ........ · ........ · .... · .......... · ...... , 19.8.,). 

7. WELL TEST DATA 

Pump RPM G.P.M . Draw Down After Hours Pump 

BAILER TEST 

a .p.M................................................ Draw down .............. feet .... .......... hours 

a.p .M................................................ Draw down .............. feet' .. .... .... .... hours 

a.p.M ...................... : ...................... , .. Drawdown ...... ...... .. feet .... ...... .... hours 

8. 

PROPOSED USE 

Irrigation D 
Industrial D 

Test D 
Stock D 

5. TYPE WELL 

Cable D Rotary ~ 

Other D 

WELL CONSTRUCTION 

Diameter hole ..................... .inches Total depth ................................ feet 
/-Casing record ............................................................................................................ . 

Weight per foot .......................................................... Thickness .......... ............ .. 

Diameler From To 

............................... .inches ............. ............. .. feet ............................ feet 

................................ inches ............ ...... .......... feet ............................ feet 

............................... .inches .................. ........ .. feet ................ .......... .. feet 

............................... .inches .... ........ ... ...... ...... . feet ...... ...................... feet 

............................... .inches ............................ feet ....... ........... ..... ..... feet 

............................... .inches ............................ feet ............................ feet 

Surface seal: Yes D No D Type ................................................ .. 

Depth of seaL ................................................................................................ feet 

-a ravel packed: Yes D No D 
Gravel packed from ........ .. ... ..................... feet to .................................. feet 

Perforations: 

Type perforation ............................................................................................ . 

Size perforation .............................................................................................. . 

From ................................................ feet lO .................................................... feet 

From ................................................ feet to .................................................... feet 

From ................................................ feet to .................................................... feet 

From ................................................ feet to .................................................... feet 

From ................................................ feet to .................................................... feet 

9. WATER LEVEL 

Static water level. ........................................................ .feet below land surface 

Flow ....................................................... a .p .M ..................................... · ....... P .S .I. 

Water temperature ................ o F . Quality ..................................................... .. 

10. DRILLERS CERTIFICATION 

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

Name ........... :P.~lJJ .... Y!.iJ.J,.i.~§ .... §.: .... §.Q.n§ ................................... . 
Contraclor 

AddressZ.Z .... $..Q ....... ,P.~.:t.t..e.;r.§.Q.D .... P.l ........ $..P.a;r.k§ ......... ~:e.:vada 
Conlraclor 

Nevada contractor's license number ............ l.44.B,J ............ : ..................... .. 

Nevada contractor's drillers number ............................. .957. ....................... .. 

Nevada nr's license nu~ber ~ ........... ~l1 .... A~i.~~i ..................................... . 
Signed~£W.~:~ .. ~ ................... . 

Contractor 

Date .... .l~ar.ch .... 1.8 . .,. .... 1.98-5 ............................................................... : .. . 

USE ADDITIONAL SHEETS IF NECESSARY 
. ~-621 . . : .:. 'CR434 (R~v. 6·81) 



APPENDIX C 

FIELD DATA SHEETS 

) 

WILLIAM E. NORK, Inc. 



PUMPING TEST bAT A 

TYPE OF PUMPING 'rES'!' S-r~P- Pi) 

@MPING)'HECOVEki' DATA 

M.P. FOR WATER LEVELS TPP " .. 5TI L "'!M~ ..>f,U

DISTANCI:: FROM PUMPING WELL -------LOCATION ____________________ ___ 

- ---

~LAPSED 'rIME 
WATER LEVEL 

CLOCK MEASU~MEN'r 

TIME 
(minutes) tIt' 

(fed) 

t t' @)or s' 

IS!O () 31, '10 0 

If 3 3 .5 (, Z. 52- 1~ l."l-

IS' JJ' .5 (;'/../0 1.1. , "/0 ' 

/,{'IfD /Q h,s>t [) v ; . }o 

IS"I ';' .~ b5', 1/ 1.17 , 0/ 

In-o 10 t, fe.. { ~. HY~' 

I::-n - 2s b(P. <jL '}. t.l2.. 

/ t , '. ' '/ ";:0 h ].ll- "~1,I/ 'L 

1m /0 ''10 f. 'i./ ) 'U.'f,j-

.JJ:J!JJ IV IoL!l. 2.".6 Z. 

1'30 ~o ~. 51o Jou. 

If, '4 \- ~ . "' ~.r gz. z. 

16,j'{) ~ / c), . J 7- b :'- "J r 
Ib'f5 ~ 7r /02. '_5- 68.!( r 
/7-0 r ) ~ <fo / O '1,JJ~ (;, Cj .b/ 

Ll!'r ~~ l it? ,,3 to ,93 

1J-,..llL u~: I / ()6 1/1, Sb :;" ; '6 6 

/-:7-1 '(' /;;~- 1I -g,1 t- 1'1-3 · '-IZ 

J/ ;;;; t' 

1 7-1-.9 Iftl · 1ft i'l ,=1-9 

/ ? i o ~;:o 120 Ii i · v) ":;IJ- , jp 

I:}!IO ~fu. 11 '7, gq 'H I 1'7 

/ :fS'O % /I{/) I taW fSO /l-Y 

1 $i'r)o % lorO , J.1. $ . It! $'.$. 'N 

/ '/{/'" '% 1 %<1.s'''I ¥ "I . ?1 

~ 
. 

1 ,</';0 1J. Y'.'lh 1 ~ '1 .If, 

1900 % • 1. (J /1z5if. 91.U 

,q~D % I.!K. rfJ fj't . ~ 

frill. y "].,5'8' I Xi, '63 

~ 
/ 3.1. ,. 

I"lhl~ IfJ ,s- INI Iff) 

19W ~ /11.(.I/fJ 1.f"C.I.1-D 

1'11(S' ,~ ICfl-.n 1/.0,.l/b 

PUMPING M'rE 
(gpm) 

/lv, I{.f~ Q 

I t ~'1 1St) 

/1. ~L /LJC[ 

i.! IS-I 

/l~ / SLr-

/5 ~ / 5',l.. f" 

I ! '~lJ 1:/ 2. . ~ .... 

l :ft'f In. ,; 

IJ Y. IS"Z.S" 

j3 '1'1 1::2. -:-

13 I .en 

2,2 & :?Pc> 

zz. ~ " 

2.?- k. " 

2Z~ " 

z z.7.., .. 
Z2f{., ), 

LZ. '1:, " 

v :ft ,. 

22 34 " 

V~ " 

ZL- %. " 

2 2 ;'t. IcJq 

}J~ 1 (J() 

i 2 i. . , 'I :j 

uK. ,SQ • ..> 

S'fJ Jto 

J~a SI)() 

"-0 300 

SO lO() 

l'u'JI.! _'_ '_ u t. ._ ,~_ .... ,. 

WELL NU , ~,~--HL5.-=C;"-,H,-",!>-,,,O-='-,-___ _ 

@MI'INj)/OBSE!{VA'rION WELL 

O'fIlEH OB!:;EHVA'l'ION WELL (5) -----
dill 

PUMP ON: DATE , /,I ,.,,;- TIME l , lO_. 

PUMP OFF: DA'l'£ i r TIME 
---

REMARKS 

I 

p/J~ p '''TALE- I; !:2() F T 

1 All, p, r 2. 0 f1' /tJl1yG L"~ 

r -;-,{'''f" , AJoTe - Q Mf'-I~4i\.H 81 
OIl..IJOI(''' m E-Ri{pA, 

IMC./l if> ~ /r .s~ e LClv) '~J£~'> b'1~ T~ ,}'f>?r TO v",-" -
IIllOIA'~1) 

-n\~ e.l4lt'oIlti: 
'::.<;vpr 

J:- ?~:J f.-

r~ 8-'1. , ' ;:: 

T~ .lL : J"'.c 

T==-J?p'r 

0 . 1.. C F S ~:.JG. ' f1... 

OPe'" .... A t.;,..or ".., I'l. G p C ~- 1 'C .. q .' L 1 ./ U.: 'rI (. r ..... 

T -Jb· ;I>'F 

1'-;;:.~(... :,"77F 

1,:;G;bJ7F 

.. 

WILLIAM E. NORK. INC. 



. '.,' .... 

, 
\ 

PUMPINQ TEST OAT A 

TYPE OF' PUMP I NG 'rES'!' S r£ P-...:;cP=cC>O--__ _ 

IPVMP·.fNC::7~_C;<?''J.!:: .~~D lJA'J' A -----

M. P. FOR WATER LEVELS D,. 2 r- ST' \. I.. , ~l ~ "i!.7L~ 

DISTANCE FROM PUMPING WELL -------
LOCATION 

1- ' - WAT-f;-R- f:EVE-r:: 1---.. 

CLOCK ~LAPSED 'rIME 
MEASURl.:MENT 

PUMPING RA'rE 

TIME (minutes) tit' (gpm) 
(fed. ) 

t t' :N,-1~ @)or ti' Q 

Rs(/ % z.6t7 . 2.!J S;(7 1- f6 S-,.3r ,S7) .!Ol 

/ ~tn-
~ . 

10'Z,L :f- I (, 2, :;"'"1- ...ro !"o 

U;'O % 1. 1'0 1.PJ.1tJ I ~'1, 1,1/ .:-~ ~t7~ 

lPJO % '2." r.~ 1- Ib'1,31 .5"17 .?m:J 

2. O/.f7 ~ lllJ, ~ I /-1f),'1/ S-o ~&1l> 

1.030 ~ ~~O 2.1 ~ . .r-4 J_J-3' ~~ .J1' 3QO 

If)'Ir-~ JI s .... 'Z I ", r" 17,.-1-. 0 () ..,1h 2.~4 

:t101:) ~ 1,'2I,LI( I/~I • .$""Y Sf? 'l.1 ~ 

2//:) I%; 2.2.'1,2..b IlfI/, ~':b ..ro 2'frr-

2130 I~ 2l.b·l(, L J"':f, I b '1'1IL 2.i'-\ 

')..loo IX $'i? :23'1, (4 (9':/ ,41/ S o -z. i <: 

1..3-30 ~ 'Itt] 7.37. 19 '1..00 ,O~ 50 2..'i 'i{ 

2-1!.L I li-i J~I.. 'lj. ~L 

'113.3 3 I l..f', '1k 'U ',"lg 

~ '}.~5 ~/ /1.~, 8''1 'II"/,IL( 

11." :l 1- l'}. l , l.J'S _~_z , 'IS' 

- _1'1.0 10 l/..rJ,'/3 ~/.13 

'l-J-'-l3 I. -, 
-'" 1I'l,37f ]'i,{,'! 

2 'j.I{/d f lo IIZS2- . . rU1. 

2.1.SV ')..:() I Jr.,,?b n,l{' 

'/.,,~r) J-..:; IftI,c?5' +.0;,2 ~ 

2.jOO 30 }Ji]1 :::; ?,t"J 
~, - " 

(') 5< 2 II Sqo , 2, '>?? 7. 5 . ,") 

() 'JrlO &30 i> I, '11- ')..1.,1-. r 

(')7~ 0 "(,,0 6/.1 b ZI ,If 10 

'00(, Y>'?O t,O, LI~ J.[) 1::;-
; 

?-W S-1l,8'? 1..0.19 /030 

1/# 0 

; 

"u'JI.! ut 

Q?JIMPlill)/OIlSI::HVAT ION WELL 

U'fIJEH 013,SERVA'l'ION WELL (S) ---
,tiM 

REMARKS 

t>C'f ..... ", ..... ~ .... ? ru "t:> 
Q >e:'.-r> 7 ~(7C1 

T" '? :" ,; " ,,: 

'J/ 6/i'J- .. 

R WILLIAM E. NO K, INC 



I) 

: . 

', ., ' " , 

PUMPING TEST DATA 

TYPE OF PUMPING 'rES'l' -'.29..:....rd,.QT Q 
€JMPINg)RECOVEkY DATA 

M.P. FOR WATER LEVELS ...De p": s nl.t-'AlIS- J<.> C. kl.-o 
DISTANCE FROM PUMPING WELL __ -= _____ _ 
LOCATION ________________________ _ 

t--- ~.iA 'lii:; R - -- .-

~LAPSED 'rIM!: 
LEVEL 

CLOCK MEASURLMENT 
TIME (minutes) tit' 

(feet) 

t it S>.tP f®or s' 

/loD 0 b . Oz. f'T.SU 

II f) I I ".on IZ6.:?'.j- 0-,5.5 

I/o; J (),tJ,,/rc, /6 ().?2 1 t)I. L(1 

lIa.::.- 5- 6 • t>-r"J /h9.a:: 11{).55 

"()~ 7- t!) , o :J!) 17.:,0 11'-, '7() 

IIJO Iv o· 0 8 3 J ~1. 9'7- 11g', ,, ;-

/IJJ IS o . r:J9~- 1'90. Z() IZ.n q 

II It.. I t. 0 . 19 :;' J 511. b.s- 17_ Z.r'-

111.~ 1--b (7, /1 '6 124,05- I Z'-I. :;",-

/I Z ;.- -z.~ 0,/;'2.. Ii€, . I. I / z. -:;, ~ / 

IJ.n 30 nd~f{ jgg, II- 12>1, ~ 1-

113':'- :.)' OlIn / 'f I. ,,{ Ht. If' 

I'IID 4f> I. o,WI-- I'iLI.l'l I t <I." 9 

'I ':9 ,,--0 o I~\o 197. £>1 1/3 g , 3/ 

I l 'JrJ ~t\ o. l.O~ - l ot. 03 /If / . t.J 

1'- 'n '<?tl D.n :: J...n7..t/j IllIff • ~~ 

/1. I.m 100 fl , Z~" 1..14, s:.- J~-:- z.~-

J7..rm no D . Z ¥. Z~!} · 'Z..'-- ' II.n .'1 Z. 
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PUMPING T(:81 DATA 

TYPE Of' PUMPING TEST 

fllMPINQRECOVJ:::k'l DATA 

M.P. FOR WATER LEVELS .Dr ,r: ""· il."'I'I (,.. "I!l~.t... 
DISTANCE FROM PUMPING WELL ______ _ 
LOCATION ________________________ _ 

. .. . --- .._- .. 

tELAPSED 'rIM!: 
WATER LEVEL 

CLOCK MEASURLMEN'l' 
TIME (minutes) tit' 

(fed) 

t . t' .,53. >0 @or ~ ! 
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~t-lIl~OB::;EHVAT ION WELL 

u'rliEH OB!:iJ::RVA'l'ION WELL (S) ___ _ 
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PUMP ON: DATE .3/ofGr TIME..Jlfl;L._. 
PUMP O~¥: DATE TIME '----

REMARKS 

T:grF 
, 
\ 

\-10\ Lvii ",'I>IT' 0 \':O\;'.u 

. " 

N WILLIAM E. 0 RK INC. 



~', . 

.- . .. . . 
! . . • . ',: 

.. . ' 

' .: '\' 
"U 

PUMPING TEST DATA 

TYPE Of' PUMPING '1'ES'!, ,f.!2..L'GJ?fdT- Q 
PUMP ING,.(1'lliCOVEWD lJATA 

M.P. FOR WATER LEVELS ru of STLLIN~ 1<15,1... 
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PUMPING TeST OAT A 

TYPE OF PUMPING TEST _nJJ-;"ANT~., 
PUMPING~'yJiliY:O::VA'l'A 
M.P. FOR WATER LEVELS ,pry> ,2~ srln l l"~ ..... e..~ 
DISTANCl:! FROM PUMPING WELL 

LOCATION 

--_. f---I--WATE-R 
!ELAPSED 'rIME 

LEVEL 
PUMPING CLOCK MEASURl:MENT 

TIME (minutes) tit' 
(feet) 
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APPENDIX D 

CALCULATIONS IN SUPPORT OF TEXT 
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s Q = It L I 1T TS 
= 220 FT 

DAY~ 
from 3/6/85 pumping test 

Q = 300 GPM = 40.1 FT2/MIN = 57754 FT 3/DAY 

T = 660 GPD/FT = 88.2 FT2 DAY 

S = 0.0001 ASSUMED FOR ARTESIAN CONDITIONS 

Fracture length, L = Q 
I n TS 

--s 
57754 FT3 /DAY 
I n88.2 FT2/DAY .0001 

I t 

= 1577 FT 

REF. Jenkins and Prentice, 1982 

1 DAY1-
220 FT 
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