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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS

Multiply By To obtain
acre 0.4047 hectare
acre 4,047 square meter
foot (ft) 0.3048 meter
gallon (gal) 3.785 liter
gallon per day (gal/d) 0.003785  cubic meter per day
inch (in.) 254 millimeter
mile (mi) 1.609 kilometer
square mile (mi?) 259.0 hectare
square mile (mi?) 2.590 square kilometer

Temperature is given in degrees Celsius (°C), which can be converted to degrees
Fahrenheit (°F) by the following equation:

Temp. °F = 1.8(temp.°C)+32

Sea Level: In this report, "sea level" refers to the National Geodetic Vertical Datum of

1929 (NGVD of 1929)--a geodetic datum derived from a general adjustment of the first-
order level nets of both the United States and Canada, formerly called Sea Level Datum
of 1929.

Abbreviations:
min (minutes) min/cycle (minutes per cycle)
min/d (minutes per day) cycles/d (cycles per day)



GROUND-WATER DATA FOR SAN NICOLAS ISLAND,

CALIFORNIA, 1989-90

By Lowell F.W. Duell, Jr., and Charles A. Kaehler

ABSTRACT

In an effort to gain geohydrologic knowledge and to
increase the availability of ground water to the U.S. Navy
on San Nicolas Island, nine test wells were drilled by the
U.S. Geological Survey in 1989 and one production well
was drilled by the U.S. Navy in 1990. One of the nine test
wells was dry, five produced less than 10 gallons of water
per day, two produced between 20 and 30 gallons per day,
and one produced 400 gallons per day. The production
well produced about 900 gallons per day.

Water samples were collected from eight wells during
1989-90 and analyzed for concentrations of major dissolved
inorganic ions and nutrients. Five of the sampled wells
were constructed in 1989, one was constructed in 1990, and
two were constructed prior to 1989.

Data from the study are presented in tables and
graphs. Included are geophysical, lithologic, and well-
construction data and results obtained from well-pumping
tests and from the chemical analysis of water from
selected wells.

INTRODUCTION

Water for domestic use on San Nicolas
Island (fig. 1), a U.S. Naval base, historically
has been obtained from local sources--wells,
springs, surface-water diversion, and a seawater
distillation plant--and from the mainland
(transported by barge). During 1990 some

existing wells were not pumped because of
declining water levels, poor water quality, and
casing-corrosion problems. Prior to 1990,
spring discharges had decreased and the distilla-
tion plants had been discontinued. To gain
geohydrologic knowledge and to increase the
availability of ground water on San Nicolas
Island, the U.S. Geological Survey, in coopera-
tion with the U.S. Department of the Navy,
drilled and constructed nine test wells on the
island in 1989 and the U.S. Navy drilled one
production well in 1990. The wells were devel-
oped and test pumped, and six were sampled
for chemical analysis. Two wells constructed
prior to 1989 also were sampled for chemical
analysis. The purpose of this report it to pres-
ent results obtained from the well-pumping tests
and from the chemical analyses, along with
geophysical, lithologic, and well-construction
data.

San Nicolas Island, which is occupied solely
by U.S. Naval installations, is in the Pacific
Ocean about 90 mi southwest of Los Angeles,
California (fig. 1). The roughly oval-shaped
island is about 9 mi long and 3 mi wide at its
greatest extent, and its area is approximately 23
mi?. The highest altitude on the island is 907 ft
above sea level.



WELL-NUMBERING SYSTEM

Wells are numbered according to their
location in the rectangular system for subdivi-
sion of public land. For example, in well num-
ber 10S/26W-25P1, that part of the number
preceding the slash indicates the township (T.
10 S.); the number and letter following the
slash indicate the range (R. 26 W.); the number
following the hyphen indicates the section (sec.
25); and the letter (P) indicates the 40-acre
subdivision of the section according to the
lettered diagram below. The final digit (1) is a
serial number for wells in each 40-acre subdivi-
sion. The area covered by this report lies in the
southwest quadrant of the San Bernardino base
line and meridian. In figure 1, township and
range designations are given along the margin
of the map. The diagram below shows how well
number 10S/26W-25P1 is derived.

R27TW
R 26 W
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DATA FOR SELECTED WELLS

WELL CONSTRUCTION

The 10 wells drilled during 1989-90 by the
U.S. Geological Survey and the U.S. Navy were
located in the areas thought most likely to
produce potable ground water. The 10-inch-
diameter holes were drilled by the direct mud-
rotary method to depths ranging from 62 to 142
ft below land surface. Geophysical, caliper, and
lithologic logs for wells drilled during 1989-90
are shown in figures 2-11.

The wells were cased with 6-inch-diameter
PVC (polyvinyl chloride) casing. For the perfo-
rated intervals, either continuous-slot screen or
slotted casings were used. The slot size is 0.03
in. The annular space in the wells drilled by
the U.S. Geological Survey was filled with

R26W
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Monterey sand (well-sorted medium sand) from
the bottom of the annular space to the top of
the perforated interval. The remainder of the
annular space was filled with cement to land
surface. The annular space in the well drilled by
the U.S. Navy was filled with pea gravel from
the bottom to 10 ft below land surface, and
with cement to land surface. Complete well-
construction data are given in table 1.

WATER LEVELS

Water levels were measured periodically
with a steel tape in all the wells drilled during
1989-90 and in some older wells. The location
of the wells is shown in figure 1, and the water
levels are given in table 1.

TEST FOR WELL PRODUCTION

Wells drilled in 1989-90 were tested with a
submersible pump to estimate well production.
Test data are shown in figure 12 and include
the volume of water pumped, pumping time
(indicated in graphs by the width of the bars),
and water-level drawdown. A pressure trans-
ducer and a data logger were used to monitor
water levels during the pumping and recovery
phase of the tests in wells 10S/26W-25P1,
10S/26W-36D1, 10S/26W-36E1, and 10S/26W-
36K1. The transducer and data logger allow
measurement and recording of water levels as
frequently as once per second. Water levels
were measured intermittently with an electric
sounder in wells 10S/26W-34G1, 10S/26W-
34L1, 10S/26W-36L1, and 10S/26W-36M1.
Static water levels were not obtained for wells
10S/26W-25P1 and 10S/26 W-36L.1 because the
pumping tests began shortly after well develop-
ment. Pumping data are not given for well

10S/26W-35P1 because it was dry and for well
10S/26W-35H1 because the water level in the
well did not recover within 9 days after 9 gal
(the entire casing volume) of water was
removed.

The amount of drawdown, volume of water
pumped per cycle, and rate of water-level
recovery obtained from the short-term tests can
be used to estimate yield for each well. For
example, at well 10S/26W-25P1 (fig. 12), an
average of 95 gal of water was pumped during
four consecutive 150-min pumping and recovery
cycles (based on time needed for full or nearly
full recovery) during a representative part of
the test. A well-yield estimate of about 900
gal/d is obtained by multiplying 95 gal/cycle
times 9.6 cycles/d (1,440 min/d + 150 min/
cycle = 9.6 cycles/d). Yield estimates for each
well are given in table 1.

WATER QUALITY

Water samples were collected from eight
wells using standard U.S. Geological Survey
field techniques (U.S. Geological Survey, 1977).
Water samples were analyzed for major dis-
solved inorganic ions and nutrients (nitrogen
and phosphorus) by the U.S. Geological Survey
laboratory in Arvada, Colorado. The methods
used for laboratory analyses are those described
by Fishman and Friedman (1989). The analyses
are given in table 2.

Five of the sampled wells were drilled by
the U.S. Geological Survey in 1989, one was
drilled by the U.S. Navy in 1990, and two were
older wells. The other four wells drilled by the
U.S. Geological Survey were not sampled
because of very low production rates and the
inability to fully develop the wells to obtain
samples uncontaminated by drilling fluids.
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Table 1. Records for selected wells

[All wells are in T. 10 S., R. 26 W. Water level: R, well had been recently pumped (within 24 hours

measurement). --, no data available; <, actual value less than value shown]

prior to

Perfora Measure
Altitude Dia- Depth of tion " point Water Esti-
Local Date of of land meter well, in interval, (top of Date of level, mated
State well identifs well surface, of feet in feet casing), water- in feet well
number : e:l.o B construc- in feet casing, below 'l':d:: in feet level mea- below yield, in
cation tion above in land above surement land gallons
. land
sea level inches surface land surface  per day
surface
surface
25P1 Humphrey 04-30-90 420 6 100 10-40 20 05-02-90 R7.55 900
sump #1
34C1 Test well October 90 8 47 - 21 08-11-89 25.53 -
#5 1960 05-04-90 25.60
06-19-90 25.70
34G1 A-7 08-10-89 250 6 142 45-52, 26 09-15-89 118.55 <10
80.5-132 04-23-90 120.34
05-02-90 120.00
06-19-90 119.22
3411 B-8 08-14-89 120 6 65 34-60 2.7 09-15-89 48.26 <10
03-07-90 44.98
04-23-90 45.12
06-19-90 4527
35H1 D-2 08-06-89 590 6 62 23-53 28 09-15-89 53.91 <10
03-05-90 50.94
04-23-90 50.90
06-19-90 55.10
35P1 C-1 08-04-89 705 6 78 36-68 1.6 08-06-89 Dry -
03-05-90 Dry
04-23-90 Dry
06-19-90 Dry
36D1 E-S 08-08-89 5434 6 69 29-39, 25 09-11-89 43.96 30
44-49 03-05-90 49.30
04-23-90 4941
06-19-90 50.03
36E1 H-3 08-06-89 583 6 39 24-34 19 09-11-89 30.06 <10
03-05-90 30.13
04-23-90 30.26
06-19-90 30.43
36F1 Well #1 1950 or 590.7 - 67 - 0 08-07-89 R29.68 -
(Navy C) 1951
36F2 Well #6 August 586 6 330 50-70, 20 09-13-89 R37.88 -
(Dale’s 1988 90-110,
well) 250-330
36F3 Well #2 1950 or 571 12 72 - 0 06-19-90 R60.00 -
(Navy D) 1951
36G1 Well #3 1950 or 572 12 80 - 0 08-07-90 47.00 -
(Navy E) 1951
36K1 G4 08-07-89 600.5 6 64 37-59 38 09-15-89 4525 20
03-05-90 43.67
03-07-90 43.72
04-23-90 44.01
06-19-90 44.29
3611 1-9 08-15-89 595 6 74 34-74 1.8 09-15-89 37.61 400
03-05-90 R64.24
36M1 F-6 08-09-89 633 6 80 27-57, 2.7 09-15-89 56.80 <10
70-75 03-05-90 55.12
03-06-90 55.30
04-23-90 55.17
06-19-90 55.20




Table 2. Chemical analysis of water from selected wells

£All wells are in T. 10 S., R. 26 W. For wells sampled twice, upper value is result for first date and lower value is result
or second date. uS/cm, microsiemens per centimeter at 25 °C; °C, degree Celsius; mg/L, milligram per liter; ug/L,
microgram per liter; --, no data available; <, actual value less than value shown]

State well number ......25P1 34G1 36D1 36E1 36F1 36F2 36K1 36L1
Date 05-02-90 05-02-90 04-29-90 09-15-89 09-15-89 06-19-90 04-30-90 09-15-89
06-19-90 06-19-90
Specific conductance (#S/cm) 2,330 1,420 1,500 1,670 1,010 1,520 1,990 1,530
2,390 1,620
pH (standard units) 7.30 8.20 7.60 8.00 7.70 7.60 7.60 7.60
7.40 7.60
Temperature, water (°C) 18.0 18.0 16.0 19.0 19.0 19.0 18.0 19.0
18.0 18.5
Calcium, dissolved (mg/L as Ca) 83 26 51 50 40 46 46 40
. 8 40
Magnesium, dissolved (mg/L 38 11 19 19 15 19 18 17
as Mg) 35 17
Sodium, dissolved (mg/L as Na) 380 240 230 280 150 250 360 280
400 270
Potassium, dissolved (mg/L 9.6 59 88 9.2 8.1 84 8.8 9.0
as K) 9.6 82
Alkalinity, total field (mg/L 417 279 293 298 249 321 353 414
as CaCOj) 409 392
Sulfate, dissolved (mg/L as SO,) 150 100 88 110 48 82 86 71
150 81
Chloride, dissolved (mg/L as Cl) 450 200 240 310 140 230 390 230
450 220
Fluoride, dissolved (mg/L as F) 0.60 0.40 0.70 11 1.0 0.80 0.50 0.50
0.60 0.50
Silica, dissolved (mg/L as SiO,) 20 16 18 19 17 18 17 17
18 17
Solids, residue at 180 °C, 1,370 814 856 973 557 908 1,130 914
dissolved (mg/L) 1,420 934
Nitrogen, ammonia, dissolved 0.13 0.04 0.02 0.01 0.01 <0.01 0.02 0.01
(mg/L as N) 0.06 0.02
Nitrogen, ammonia + organic, 0.30 0.80 0.60 0.30 0.20 040 <0.20 <0.20
dissolved (mg/L as N) 0.30 <0.20
Nitrogen, NO, +NO;, dissolved <0.10 5.30 2.50 2.10 1.60 1.10 <0.10 <0.10
(mg/L as N) <0.10 <0.10
Phosphorus, ortho, dissolved 0.04 0.12 0.04 0.09 0.03 <0.01 0.02 -
(mg/L as P) <001 0.01
Phosphorus, dissolved (mg/L 0.54 0.13 0.05 0.17 0.02 <0.01 0.02 -
as P) <0.01 0.01
Boron, dissolved (ug/L as B) 800 510 320 310 230 430 490 490
760 520
Iron, dissolved (ug/L as Fe) 600 6 14 8 30 5 30 410
20 120
Manganese, dissolved (ug/L 80 18 26 19 6 <1 40 60
as Mn) 20 12
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Figure 1. Location of selected wells on San Nicolas Island.



LITHOLOGY

0 to 6 feet: SAND: fine to coarse,
;| moderately well sorted, slightly cemented
~ . 7| grayish-orange.

i

10—
-+ | 6 to 30 feet: CLAYEY SAND: grayish-
— . 7| orange, changes with depth to dark-
] yellowish-brown; thin beds of sandstone
- .| and shale from 6 to 15 feet.
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. | —| 30 to 100 feet: SHALE: moderately hard,
8 | = olive-black.
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Figure 2. Lithologic log of well 10S/26W-25P1.



"TOPE-MIZ/SOT 119Mm Jo s3of o130j011] pue

‘rodrpes

199
Op1 18 audIed ‘Aeid-ysmuoaaif o}
umoI1qQ-oATjo ‘yidop yim sosearour

Ssaupleq ‘HTVHS :199) S#1 01 6C1

|

Inoy3noy}
sourds uIydIn BAS pue S[[AYS SUIOS
‘UM01Q-o3ueIO ‘9SIROD AI9A 0} SUI}

‘ANVS ALTIS 1993 6C1 01 611

i

1
|

|
.

]

HA

A

1993 811 01 /8

wroJy saurds urysIn 8IS pue S[[dYs
JwWIoS pue SIaAR] SYdI[ed Uyl ‘AeId
-ystumolIq o3 Keig-ysimorpak ‘yidop
)M SOSBIIOUT UOTBIUSUID ‘PILIOS
K100d 01 yidop ym SuiBueyd
P9110S [[om A[a1eIopOoul ‘asIe0d AI9A

01 duyy A194 (INV'S 399 611 O3 19

1993 ¢§

PUR ‘c¢ ‘67 1B 9[eyS pue ‘QuoIspues
‘oyo1res ‘Inoysnolyl s[foys

WOS {UM01q-9§ueI0 ‘wWnIpow 0}
suy {NVS ALTIS :199] $9 01 9T

‘umoiq-ysike3-ysy
‘polIOS [[om A[9IRIopOoUl ‘WINIPIW
01 2uy A19A ((INVS :399] 9Z 01 (

A 1

T
.

T
|

IR

I

L l

T L1 1

1

ADOTOHLIN

L
Sl (o]8

d3asvoNNn
40 Y313Wviq)
907 H3dINvO

S ort 0L 0
(S3HONI NI ‘310H

(aNOO3s
H3d SLNNOD)
YWNVYD
IVHNLVYN

(NOISIAIQ

H3d SWHO 0§)
ALIAILSIS3YH
INIOd 31ONIS

00¢

00L 0
(SH3LINW-WHO)
ALIAILSIS3Y

TYAHON
HONI-¥9

|
00¢ 001 0
(SH3LIW-WHO)

ALIAILSIS3Y
IYINHON
HONI-91

(NOISIAIQ H3d
SLIOAITTIN OF)
IVILN3LOd
SNO3NVINOJS

‘eotsAydoony ¢ aandiy

0G1

(Y43

02578

oct

g 8 ° 8 8 8
30V4HNS ANV MO39 1334 NI ‘Hid3a ™

Q
<

o
(3]

0c

(o]



TTPE-MIZ/SOT 112M Jo s3o d13o[oyi] pue

T T 1T T T T T T L
o E - B o 4 - - o b
l = r = - L - =1 r |
L - I - - — - - L -
‘Ke13-ysin[q o031 Keid s 1 - . s 4 - . - .
-ystuoa13 :JTVHS 399§ ZL 01 0L B
o ~ o - - - - -1 F b
F ~ - - - ,\ ~ - E = <
‘199 Gp 1e [9ARIZ PapuUNOIqnS
‘QUI} ‘UMO0IQ-ySIMO[[aA4 0} L _ L ] L _ L _ n ]
UMOIQ-USTU2IF ‘9sIr0d A19A 0) ouly
*ANVS AJAVIO 1991 0L 01 v L J | ] i ] A W | I ]
- h . - - - - - L - -
- — e — b— — — l — —
o e - - - - - 4 o 4
A N A L e T
'199] p 01 9¢ woy saulds uryoIn " 7 i \ 7 - 7 i 7 i 7
B9S pue ‘s[joys ‘[oaeid Aeig-ysiue}
-1y81 swos 1937 QT 1B S[IAYS $199] ™ = - - - - - - -~ -
87 PUe ‘97 ‘b1 ‘€ e aydIfed ‘Keid
0} ue) ‘rengueqns ‘0s1e0d A19A 3 P . F 1 - . L . L 4
01 suy A19A (INVS :199] $¥ 01 \_« ) _ O
~L i — — — 4 4 1 |
(14 0. 0 00¢ 00} 0 00¢ 00} 0
ADOTOHLIT aNOOJ3s (NOISIAIQ H3ad (SH3LIW-WHO) (SH3ILIN-WHO) (NOISIAIQ H3d
H3d SINNOD) SWHO 05) ALIALLSISTY ALIAILSIS3YH SLIOAITIW OF)
VNNVYD ALIAILSIS3YH TVINHON IVNHON IVILNILOd
TVHNLVN INIOd 3IONIS HONI-¥9 HONI-9L SNO3ANVINOLS

00t

06

08

0L

09

0S

oy

og

0¢c

0t

0

[eo1sAydoan) °p aan3iy

JOV4HNS ANY1MOT138 1334 NI ‘H1d3a

10



"THSE-MIZ/S0T 1o Jo s3of o100y pue ‘radifes ‘[edrsdydoss °g aandiyg

199) 9 18

QyYoI[ED $199] 09 01 L w0y [oAeId
umolIq-93ueIo ‘oury swos ‘Ked
-ysiniq 01 yidsp ym Surseamnur
umoiq ‘HTVHS ‘193] 18 01 Ly

HHEHHA

I

|

1931 81

& SUdI[ed {InoyInoIy)l S[[oYs SWos
‘{Ke1d-ysrumoiq 01 Kead-ysnmgm
‘paruswad A[91BISPOUW ‘PO1IOS
A1100d ‘as1e00 K194 01 SURy A19A

‘ANVS AAVIO 1997 Ly 03 $1

A

T
N

‘umoiIq
-33UrIO 0} UMOIQ-WINIPSUI ‘PILIOS
oM A[9ieIspow ‘WNIpsuI 0} Suly

AxoA :QNVS ALTIS $399) $1 01 Q |

i |

ADOTOHLN

St

(o] S

(SIHONINI ‘370H

g3svONN
30 "313NVIQ)
D01 H3adIvO

ovi 0L 0
(ANOQO3S

d3d SINNOD)
VNNYO
IVHNLVYN

(NOISIAIQ H3ad
SWHO 09)
ALIAILSIS3Y
iNIOd 319NIS

00e 0o} 0
(SH3L3IN-WHO)
ALIAILSIS3Y
IVINHON
HONI-¥9

00¢ 00t 0
(SH313IW-WHO)
ALIALLSIS3YH
TVINHON
HONI-9L

(NOISIAIQ H3d
SLIO0AITTINW oY)
IVILN3L1O0d
SNOANVLINOCS

00}

06

08

0L

09

0S

ov

oe

(174

(0]3

30V4HNS ANV MO39 1334 NI ‘HLd3a

11



"TdSE-MIT/SOT T19m o s3oj d13ojoyn] pue ‘1adifed ‘[eorsdydosny 9 aandiy

“Jnoy3noIy T ] T T T T 1T 00!
Juojspues pal pue Aeid
Jo spaq uny) ‘on[q-ystAeId o) umoiq

9AI0 “HTVHS 1993 001 01 Z6

‘1N0Y3N0IY) 9[BYS UMOIQ-USIUIIIS
Jo spaq umny ‘Aeig-jy3y ‘poruowrad
A3y aNVS 1199} 76 01 68

“UMOIQ-USIMO[[9A O} UMOIQ-USIuaaid
AVIO AANYVS 139) 68 01 91

08

o
~

"199] G9 18 9PIXO UOJI ‘ue} 01
Aei3 ‘parusuIod A[91BIOPOUI ‘9SIB0D
01 duy K124 ((INV'S 399} 9/, 01 09

Q
©

Aporerspow ‘wnipowr 03 duy A19A |—{ b
‘ANVS AJAVTIO 1997 (09 01 9¢

=)
r-4
JOV4HNS ANVIMO138 1334 NI ‘HLd3a

0e

.| W/

)

‘umoIq 03 Aeid-1ysi| ‘parusuIad M
A,/

|

<
R R

L

*199] O£ 01 9] WO} SISAB] SYOITed 0l

Uyl 1399) 91 01 Q] WO S[[3Ys
juBpUNQR ‘UMOIQ O] UB] ‘9SIBOD
0} aug AI19A ((INVS 199 9¢ 01 0

1 L a1 | 1 R L1

L i
Si 113 S oyl 0L 0 002 o% L 0 00c 001} 0
ADOT0HLN (SIHONI NI ‘370H (ONOO3S (NOISIAIQ H3d (SH3LIN-WHO) (SH3L3IW-WHO) (NOISIAIQ H3d
d3SVONN H3d SINNOD) SWHO 09) ALIAILSIS3Y ALIAILSIS3H SLTOAITIINOY)
40 H313NwvIq) VANYYH ALIALLSIS3H IVINHON TVIWHON AVILN3LOd
D07 H3dINVD IVHNLVYN 1NIOd 371ONIS HONI-v9 HONI-9L SNO3NVINOdS

12



*199] 1/ 1B oeys Aeid-ysmumoiq
$199] G9 1B JUOISPUBS pUEB JUOISI[IS
umolIq-s3uelo ‘Aeig-ysmiq

01 £Bi8 (X V1D 1199 91 01 $9

"TA9E-MIZ/SOT [1oMm Jo s30[ d180[oyl] pue

199]
$S PUEB 9 18 SUOISI[IS UMOIQ-IAI[O
01 UMOIQ-YSIMO[[A ‘umoi1g-a5ueIo

-}Jep 0} UMOIQ-YSIMO[[oA ‘9sI20D 0

Ul CAVTIO AANVS 199 $9 01 v

‘umolig-odueio
-ys1Ae18-1y31 ‘winipaur 03 aury A19A
‘ANVS AHAVTIO 1993 vy 01 91

T
L

‘Ae13-148yy 01 Yadop |

yum SuiSueyo umoiq-s3uero-1ysyy

‘981800 0} SUy (ONVS :199] 91 03 0

11

|

i

1

1

T T

1

L

00t

06

08

0L

09

0S

oy

0c

ot

ADOTOHLIN

]
0oL

0

(GNOO3S
H3d SINNOD)
VANVYD
IvdNLiVvN

(NOISIAIQ H3d
SWHO 09)
ALIAILSIST3H
1NIOd 3T1ONIS

002

|
00}

0

A F
00c 001

0

(SH313IN-WHO)
ALIAILSIS3H
IVINHON
HONI-¥9

(SH3LIW-WHO)
ALIALLSIS3H
IVINHON
HONI-91

(NOISIANIg H3d
SLIOAITIIN OY)
AVILN3LOd
SNO3NVINOIS

reorskydoany g aangiyg

30V4HNS ANV MO39 1334 NI ‘Hid3a

13



"THIE-MIZ/SOT [[om Jo s30[ d15o[oyi| pue ‘redifes ‘[eaisiydoen g aandiy

*199] (G 1B QuOIspues umoig-agueIo
‘Aei3-ysmiq :FTVHS :399J 2§ 01 6€ - — - — - — - — - — - — 0y

.‘I:Ii

*199] {€ 1B SUOJSPUBS PUB J[eYS
‘AeI3-4SIUMOIq 01 UMOIQ-YSIMO[[oA
“noySnouy) sureis pazIpIxo UMoIq

T T I — L LA 1 T ]00}
- . - - L - - 4 - . - «
- - 4 4 4 | . — 06
L ] L 1 ¢ 4 L - L 4 L -
- 4 F —4 + 4 F +4 + 4 F — 08
L - F - L - T 4 L . - .
— =1 4 4 F -1} 4 F — oL
o
o B - < - - - - - - e ﬂ
1 -
I
- 4 F 4 F 4 F 4k 4 F 09 2
m
L 4 L 4 | i L 4 L 4 L 4 ﬂ
o2}
— | 1L i 1L 1 L 1 L dpem
pleny omo
- — s
] = ~1 r~ - - — - - o < - B W
Z
G
/2]
C
T
mn
>
o
m

pue paI Auew ‘winipaw 03 suy |= - - - - - - L — L - - —oe
K134 : XV TD AANVS 199 6€ 03 97 (==
= L 4 L 4 L 4 L 4 L 4 L -
.|x = - = - — — - - - - - -10¢
. — - — = - - ~ — — = — -0l
*399] €7 18 aydred ‘Kei3-ysimorok | —
‘patios Ajr0od ‘351800 01 Juy A19A || | i T i 1 i 7 i T i i r ]
"ANVS AHAVTIO 193 92 A 0 | Ll Cl L Ll L L1,
St o S oyl 0L 0 002 00} 0 002 00t 0
ADOTIOHLN (SIHONINI ‘3T0H (ANOO3S (NOISIAIQ H3d (SH3ILAW-WHO) (SH3LIW-WHO) (NOISIAIQ H3d
d3svoNN H3d SINNOD) SWHO 09) ALIAILSIS3H ALIALLSIS3Y SLTOAITTIN 0OF)
40 H313NWvIQ) VANVD ALIAILSIS3H IVINHON IVNHON IVILN3LOd

907 4Y3dIvO IVHNLVN 1NIOd 3TONIS HONI-¥9 HONI-91 SNO3NVINOJS

14



"T9E-M9Z/S0T [19M Jo sSof d130[oyn] pue ‘1adifed ‘Tesrsiydoan 6 213y

L — T I — T T T T %
= - - — = - ud - = - - -
- - - - - - - - - — - — 06
l 4 - 1 - 4 L 4 L 4 L 4
= =4+ 4 4 4 + 4 F — o8
L 4 L . L 4 L 4 L 1 L .
‘Ae13-ysiniq :GTVHS 399§ 1,03 89 [—1 1T 01 1 0r 1 r 0 o
= m
== . = g - . - . L 4 - . 3
= .H
6S 18 2uoIspues umoiq-sfuelo [== m
‘Aerd-ysiniq ‘yidop yam ssouprey |==5 L . - . - . - . L 4 L 9 -
Suiseasour : X 1D 1199] 89 01 1§ |==] -
e I 1 r 1 r -4 4 - r —0s o
Iz 2
=t 1t it 1t it 1t {5
== g
1993 61 01 Ly | =] - — — — - - L - - - - —Hov o
1e sureid pues umolq pue afueio | == c
‘pazipixo ‘rengue 399 /7 18 | I | 1 L 1 L 1 L 1l L 4 L 1 3
S[eYS IO JUOISIIS PIZIPIXO ‘umoIq == 3
-}Jep 01 UMOIG-YSIMOTRA-YSY { == 0 m
FAVIO AANVS 199) 16 01 [T == B n B 7 B 7 B B B 7 B - 0¢
*JNOYSNOIY) S[[AYS |7
‘uey-ysiheid ‘rendue-qns ‘osreod r ) 3 T i ’ i 7 i ] i 1
0} Juy : 1199] LT O}
3 :ANVS 199 LT . (114 N i B B B B B B B ] B 1oz
199]
81 01 91 WOIJ 1oAe| JydIfed ‘AeId
-ySIMO[[aA-1y8I[ ‘pal pue ofuero i 1 " T i 7 i 7 " 7 i T
sure1d owos ‘9s1e0d A19A 0} auj -
A19A S AVTO RANVS 993 02 01 Z1/ | 1 r 71 7 r 7 1 -0
‘Ke13 -ysimo[[ak ‘wnipoawr - r 7 - 1 r 7 i 7 r b i 7
01 2ug 1A }ANVS 94 21 010 | . L 1 L1 i Ll . b1
St (o]3 S Oovl 0L 0 00¢ 001 0 00¢ 001 0 °
ADOTOHLN (SIHONINI ‘I10H (ANOO3S (NOISIAIQ H3d (SH3LIW-WHO) (SH3L3IN-WHO) (NOISIAIG H3d
Q3SvONN H3d SINNOD) SWHO 089) ALIALLSIS3H ALIAILSIS3H S1TOAITTIN OF)
40 H313NVIQ) VANVYD ALIAILSISTY ITVWHON TVYINHON IVILNILOd

D07 H3dIVO IVHNLVN 1NIOd 37ONIS HONI-¥9 HONI-91 SNO3NVINOCS

15



TT9€-M9Z/SO0T 1194 jo s3of d13ojoyyy pue ‘12diTed ‘[edrsAydoan "1 an3ig

— T L B — T T L T T ] 00
~ 41 F 4 F 41 r 4 r 1 -1 06
= 4 =4+ 4 F 4 F -~ — 08
L - = - L - - - i — - - oL
m o = - - o -1 r - o - - -
= o
= - =4 F 4 4 -4 09 @
I-
x
= 10 1 | I 10 17 1 =
b I 4 4 4 r -4 F 4 F — 0§ m
= ®
= - q - b o B F B F 1 - A m
== nMu
"199J (L Pue ‘g9 ‘zS e ouoiskep |=Z| [T 7 ~ 0T 1 T 1T 1 o2
Io suolsy[Is Aerd-ysiniq 1993 1¢ |=% | 2
1B 9YdI[ed 98UBIO-YSTUMOIQ ‘MO [Z= i ] - 1 " T s 1 1 r 7 (=)
-USTUMOIQ 0} UMOIQ-YSIMO[[oL [== 2
‘pdop yum sasearour ssoupley (=T - — — — - — — — — — — R
AVIO AANVS *199) pL 01 9T == 2
—_ - ~ o - d b o ~ - - o - m
[ ] - — - — — - - — - — - — oz
“199] 7 PUB (7 1B SYOI[ED ‘sepjowt |- L 1 L 1 L 1 L 1 L 1 L 4o
o8ueio-yIep yim onjq-ysmuooig [
0} Aei3-ysiue) ‘pojios [om |
Aporeropow ‘wnipaw o) duy A1ea |1 1| [ 1 7 10T 17 1 7 1 T ]
“ANVS AHAVTID 199 97 01 0 |: IS B! P N I P B PR N |1 | 0
St 0l S oyl 0L 0 00C 00t 0 00¢ 001 0
ADOTOHLN (SIHONI NI “370H (QNOO3s (NOISIANId Had (SH3LAW-WHO) (SH3LIW-WHO) (NOISIAIQ H3d
Q3SvONN H3d SINNOD) SWHO 09) ALIALLSIS3Y ALIAILSIS3Y SLIOAITTIW OF)
40 H313anvIa) VANVYD ALIAILSIS3Y IVWHON IVNHON AVIANILOd

D07 H3dINVO IVHNLVYN 1NIOd 3TONIS HONI-¥9 HONI-9L  SNO3ANVINOJS

16



"TIN9E-MIZ/SOT 119 Jo s3of drgojoy pue ‘radred ‘[eorsydoon "1 dan3iy
T — T T — T 1_‘ 4‘ — T — T T ” T — _ _ OOF
- 4 L 4 4 L 4 L . L .
— b — — et — - b — b~ — - — 08
"Ae8-ysiniq :HTVHS 199) 18 03 G/ |——
= T 7 4 r 9 T 9 0r 1T 1% o
== m
= | : - it T {4 { g
199} G/ PU® ‘69 == I
‘29 Ve QuOISI[IS JO JUOISAR[d umolq (= 3
-a8urIo pue uMoIq-ySIMO[[ah |== ~ 7 ] B n ~ - ~ - B —109 £
-ystuaaif fumolq o] umoiq | =3 m
-ysmorak ‘yidop Yim saseasour === | ] 8 . - 1 o . o 8 m
ssoupIey : X V1D 199} G/ 01 1§ i m
199} 6 12 SyOIEd B 7 1T 1T 1T 1 7 052
‘umoiq :(INVS 199} 1§ 01 Gp i i | i I | | | i {1 s
z
@
199} ¢f 18 SYoIEd - N 1 r 4 r 1 a1 —jor =
‘UMOIQ-YSIMO[[24 0} umoiq-adueio T
AVTIO AANVS 199) 6f 01 €¢ - 4 A T i T i 1 i T 9]
| L - 4 4 F 4 L 4 F oe
-1 r - 4 4 F 4 r 1 F -0z
R : : {1t 1t 1t -
100 0¢ pue g1 1e ooyes [ [ ] 1T 1T 01T 1T e
‘o8ueio 01 umoiq-sdueio ‘Sunios | —
WNIPSW ‘WNIPSW 0} auy AI9A |- . ] i 7 7 7 " 7 " § " ]
‘ANVS AHAVTIO $1993 €€ 010 | R L L1 L L L1,
ADOTOHLI St ol S ovt 0L 0 002 00} 0 o002 [o[o]3 0
(S3HONI! NI ‘310H (aNoD3s (NOISIAIQ H3d (SH3LIN-WHO) (SHILIW-WHO) (NOISIAIQ H3d
d3svOoNn H3d SINNOD) SWHO 09) ALIALLSIS3Y ALIALLSIS3Y S1T0AITTIWOP)
40 H313WVIQ) VYANYD ALIAILSIS3YH TVINHON TVINHON IVILNILOd
9017 43adIvO IVHNLVYN 1NIOd 3TONIS HONI-¥9 HONI-91 SNO3INVINOIS

17



Well 10S/26W-25P1, Well 10S/26W-34L1,

May 1-4, 1990 April 24-May 4, 1990
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Figure 12. Volume of water pumped and water-level drawdown during testing at selected wells,
April and May 1990. Pumping time is indicated by width of bar, and the number at top of bar is
gallons pumped. The period of time used to calculate estimated well yield is indicated by shading.
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Well 10S/26W-36L1,
September 13-14, 1989

Well 10S/26W-36E1,
April 24-May 4, 1990
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Figure 12.--Continued.
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