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CONVERSION FACTORS

Multiply By To obtain
centimeter (cm) 0.3937 inch

millimeter (mm) 0.03937 inch

meter (m) 3.281 foot

kilometer (km) 0.6214 mile

square centimeter (cm?2) 0.155 square inch
square kilometer (km2) 0.3861 square mile

cubic meter (m3) 35.31 cubic foot

cubic meter (m3) 0.0008107 acre-foot

liter per minute (L/min) 0.2642 gallon per minute
cubic meter per second (m3/s) 35.31 . cubic foot per second

In this report, temperature is reported in degrees Celsius (°C), which can be converted to degrees Fahrenheit (°F) by the following

equation:
°F = 1.8(°C) + 32

ABBREVIATED WATER-QUALITY UNITS

Chemical concentration and water temperature are given only in metric units. Chemical concentration in water is given in
milligrams per liter (mg/L) or micrograms per liter (ug/l.). Milligrams per liter is a unit expressing the solute concentration
(milligrams) per unit volume (liter) of water. One thousand micrograms per liter is equivalent to 1 milligram per liter. For
concentrations less than 7,000 milligrams per liter, the numerical value is about the same as for concentrations in parts per
million. Specific conductance is given in microsiemens per centimeter (uS/cm) at 25 degrees Celsius.

WELL-NUMBERING AND NAMING SYSTEM
WELL (A-01-15)09dbc3
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Quadrant A, Township 1 North, Range 15 East, section 9, quarter section d,
quarter section b, quarter section c, third well inventoried in 10-acre tract

The well numbers used by the U.S. Geological Survey in Arizona are in accordance with the Bureau of Land Management's
system of land subdivision. The land survey in Arizona is based on the Gila and Salt River meridian and base line, which divide
the State into four quadrants and are designated by capital letters A, B, C, and D in a counterclockwise direction, beginning in
the northeast quarter. The first digit of a well number indicates the township, the second the range, and the third the section in
which the well is situated. The lowercase letters a, b, ¢, and d after the section number indicate the well location within the
section. The first letter denotes a particular 160-acre tract, the second the 40-acre tract, and the third the 10-acre tract. These
letters also are assigned in a counterclockwise direction, beginning in the northeast quarter. If the location is known within the
10-acre tract, three lowercase letters are shown in the well number. Where more than one well is within a 10-acre tract,
consecutive numbers beginning with 1 are added as suffixes. In the example shown, well number (A-01-15)09dbc3 designates
the well as being in the SW1/a, NWl/4, SEl/a, section 9, Township 1 North, and Range 15 East.

VERTICAL DATUM

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929—A geodetic datum derived from a
general adjustment of the first-order level nets of the United States and Canada, formerly called "Sea Level Datum of 1929."
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Hydrologic Data from the Study of Acidic
Contamination in the Miami Wash—Pinal
Creek Area, Arizona, Water Years 1992-93

By D.J. Gellenbeck and Yvonne R. Hunter

Abstract

Since 1984, hydrologic data have been collected as part of a U.S. Geological Survey study of
the occurrence and movement of acidic contamination in the aquifer and streams of the Pinal Creek
drainage basin near Globe, Arizona. Ground-water data from that study are presented for water
years 1992 and 1993 and include location, construction information, site plans, water levels,
chemical and physical field measurements, and selected chemical analyses of water samples for 10
monitoring well groups. During January 1993, a flood occurred in Pinal Creek that resulted in a
record peak discharge of 5,700 cubic feet per second. During this flood, well group 450 was
destroyed. Surface-water data are presented for 13 sites and include discharge measurements,
chemical and physical field measurements, and chemical analyses of water. Data from a
solute-transport study that was conducted in November 1992 are presented for shallow
ground-water and surface-water sites along Pinal Creek. During this study, variations in metal
chemistry with distance along Pinal Creek and depth below the streambed were determined and
two filter sizes were used to quantify the partitioning of metals between dissolved and particulate
phases. Monthly precipitation data and long-term precipitation statistics are presented for two

sites.

INTRODUCTION

Copper has been mined since 1903 from granite
porphyry adjacent to an aquifer in the Pinal Creek
drainage basin (fig. 1). Mining is the principal
industry in the area, but has caused some contami-
nation of ground-water resources. These effects
have long been recognized in the area and were first
quantified in 1983 (Rouse, 1983; Envirologic
Systems, Inc., 1983). After that evaluation of
ground-water  contamination, dissolved-metal
concentrations have been monitored in the ground
water and surface water of the Pinal Creek basin. In
June 1993, dissolved Cu, Fe, and Mn concentra-
tions were 26,000, 380,000, and 13,000 ng/L,
respectively, in acidic ground water from well 101.
In the perennial reach of Pinal Creek at Setka
Ranch, dissolved Cu, Fe, and Mn were 40, <130,
and 55,000 ug/L, respectively.

The study area is in Gila County, Arizona, and
includes the communities of Globe, Miami, and
Claypool (fig. 1). The Pinal Creek drainage basin is
in the Upper Salt River (USR) ground-water basin
(Smith and others, 1994, p. 301) and in Hydrologic
Unit 15060103 (Upper Salt River; U.S. Geological
Survey, 1975). Miami Wash, a tributary to Pinal
Creek, drains the area that contains the most
intensive mining activity. Pinal Creek flows into
the Salt River about 5 km upstream from the
high-water line of Roosevelt Lake.

In the spring of 1984, the U.S. Geological
Survey (USGS) began a study of contaminant
movement in the Pinal Creek drainage basin in
cooperation with the Arizona Department of Health
Services and Salt River Project (SRP). Initial sets of
observation wells were drilled at five sites in
October 1984, and initial samples for chemical
analysis were collected in November 1984. The
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GROUND WATER
Well 10

LOCATION.—Lat 33°23'10", long 110°49'05",in SE 1/4 SE 1/4 NW 1/4 sec. 34, T. 1N., R. 15 E. (A-01-15)
34bdd1, 90 m east of Russell Gulch, and 3 km southwest of Globe.

Landowner: Pinto Valley Division, Magma Copper Corporation

LAND SURFACE DATUM.—1,056 m above National Geodetic Vertical Datum of 1929, from topographic
map.

REMARKS.—In December 1988, three attempts to drill this well using a hollow stem auger were
abandoned at depths of less than 3 m because of large rocks in hole.

DRILLING AND WELL CONSTRUCTION

The well was cased and screened with nominal 10-centimeter diameter, schedule 40, polyvinyl chloride
(PVC) pipe. The screened interval is a single 9.1-meter length of PVC pipe that has 5,472 factory-cut
slots 4.4 cm Iong by 0.51 mm wide for a total open area of 1,228 cm?. The borehole annulus around
the slotted pipe is filled to approximately 17.0 m below land surface with washed pea gravel from
uncontaminated local alluvium. A layer of bentonite pellets was placed in the annulus from
approximately 16.4 to 17.0 m below land surface. Natural material fills the borehole annulus from
approximately 16.4 to 2.4 m below land surface. A concrete seal extends from the land surface to a
depthof 24 m

Logs: D, drillers; G, geologist; P, particle size

Screened Bottom of
Section Date Drilling Hole depth Welldepth interval Geologic seal Logs
Well locatlon completed method (meters) (meters) (meters) Unit (meters)  svailable
10 bddl 01-06-89  Air Hammer 279 27.1 18.0-27.1 Basin Fill 24 DGP

Ground Water—Well 10 17



GROUND WATER—Continued

Well 10—Continued

Water level, in
meters below

Dste iand surface
11-20-91 17.38
01-30-92 10.51
03-19-92 4.55
05-21-92 345
08-21-92 10.92
09-25-92 13.71
11-15-92 1733
02-10-93 223
04-21-93 2.56
05-16-93 2.63
06-14-93 4.25
07-28-93 7.83

18 Ground Water—Well 10
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WATER LEVEL, IN METERS BELOW LAND SURFACE

Well 107

1989

1980

1991
YEAR

1992

1993




GROUND WATER-—Continued
Well 10—Continued

Field Measurements

[1S/cm, microsiemens per centimeter; mV, millivolts; °C, degrees Celsius; mg/L, milligrams per liter; L/min, liters per minute; m, meters; dashes
indicate no data)

Specific Oxida- Tem- Tem- Oxy- Bicarbo-

ccn- pH tion re- pera- pera- gen, natewater Average Pump-

duct- (stan- ducticn ture ture dis-  dis IT fleid dis- ing Draw-

ance dard potential alr water soilved (mg/Las charge period down
Well Date (uS/em) units) (mV) (°C) (°C) (mg/L) HCO,) (Umin) (hours) (m)
010 11-20-91 532 6.4 340 - 155 = 6.5 196 3.03 0.78 --

06-14-93 471 70 322 21.5 16.5 1.2 186 19.3 0.65 044
Laboratory Measurements

[Laboratory—110, USGS research laboratory (K.G. Stollenwerk), Lakewood, Colorado; mol/L, moles per liter; mg/L, milligrams per liter; pg/L.,
micrograms per liter; <, actual value is known to be less than value shown]

Magne- Silica,
sium, Sedium, Sulfate, Chlcride, dis-

Calcium, dis- dis- dis- dis- solved

Lab- lonic lonic disaclved solved solved sclved solved (mg/L
ora- balance atrength (mg/L (mg/L (mg/L (mg/L (mg/L aa

Well Date tory (percent) (mol/l) aa Ca) aa Mg) aa Na) as SO,) as Cl) Si0,)
010 11-20-91 110 -0.39 0.009 55 18 29 90 16 24
06-14-93 110 -2.5 0.007 48 16 23 78 10 - 20

Alumi- Cad- Manga- Stron-
num, mium, Cobait, Copper, Iron, neae, Nickel, tium, Zinc,
dis- dia- dis- dis- dia- dis- dis- dis- dia-

Lab- sojved solved solved solved solved solved solved solved soilved

ora-  (ug/l (no/L (ng/L  (ng/ll  (nglL (ng/L (ng/L (ng/L (ngr/L
Well Date tory aa Al) aa Cd) asCo) aaCu) aafFe) aa Mn) as Ni) aa Sr) as Zn)

010 11-20-91 110 <500 <50 <20 <10 <20 <30 <50 350 <15
06-14-93 110 <2,500 <250 <100 <50 <100 <150 <250 <950 <75
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GROUND WATER—Continued

Well Group 50

LOCATION.—Lat 33°26'11", long 110°49'51", in SE 1/4 SW 1/4 SE 1/4 sec. 9, T. 1 N,, R. 15 E.
(A-01-15)09dcd, 170 m east of Miami Wash, and 6 km northwest of Globe.

Landowner: Pinto Valley Division, Magma Copper Corporation
LAND SURFACE DATUM.—987.6 m above National Geodetic Vertical Datum of 1929 (levels by Water
Resources Division, U.S. Geological Survey).

REMARKS.—Wells 51, 52, 53, and 54 were originally identified as MP1W1, MP1W2, MP1W3, and MP1W4,
respectively.

DRILLING AND WELL CONSTRUCTION

All holes listed below were drilled by normal-circulation rotary drilling with bentonite mud. The wells
were cased with nominal 10-centimeter diameter, schedule 40, PVC pipe Each well has a single
0.9-meter length of slotted, 10-centimeter diameter, schedule 80, PVC pipe as the well screen, Each
screen has 1470 factory-cut slots 3.6 cm long by 0.64 mm wide for a total open area of 339 cm?. The
borehole annulus around the screen is filled with washed pea gravel from uncontaminated local
alluvium. A layer of bentonite pellets was placed in the annulus from approximately 0.5 to 1.5 m
above the screen. A concrete seal extends from the land surface to a depth of 3 m for each well.

Logs: C, caliper; E, electric; G, geologist; P, particle size. Dashes indicate no data.

Hole Well Screened Bottom
Section Date depth depth intervai  Geologic of aeal Logs
Well location compieted Drilling method (meters) (meters) (meters) Unit (meters) available
51 dedl 10-11-84 Rotary, Bentonite 335 334 32.4-33.3 Basin Fill 3 CEGP
52 ded2 10-12-84 Rotary, Bentonite 20.1 19.8 18.8-19.7 Alluvium 3 --
53 dcd3 10-12-84 Rotary, Bentonite 28.0 27.8 26.8-27.7 Basin Fill 3 --
54 ded3 10-12-84 Rotary, Bentonite 11.3 11.0 10.0-10.9  Alluvium 3 -
WELL GROUP 50 SITE PLAN
548
51 @52 ©s3
0 5 10 FEET
f — !
0 1 2 3 METERS
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GROUND WATER—Continued
Well Group 5S0—Continued

Water level, In metera below land surface

| 1 1 | ] 1 ! 1 |

Weili Number
Date 51 52
11-19-91 16.51 16.45
01-30-92 15.79 15.72
03-19-92 1222 12.14 0
05-21-92 11.30 11.21
05-27-92 11.22 11.19
08-21-92 10.77 10.69
09-25-92 10.34 10.25 W
11-16-92 10.21 10.12 Q
02-10-93 2.60 251 ‘g 5
04-21-93 1.39 1.26 7
05-16-93 1.50 138 2
06-16-93 1.63 1.53 g
07-28-93 1.86 1.77 3
]
(724 10 |~
Weter level, in meters below land surface :ul:__,
Weii Number Lﬁ'
=2
Date 53 54 ;
11-19-91 16.44 DRY o
01-30-92 15.72 DRY o
03-19-92 12.14 DRY t—t” 151
05-21-92 11.22 DRY 2
05-27-92 11.20 DRY
08-21-92 10.69 10.69
09-25-92 10.26 10.27
11-16-92 10.13 10.13
02-10-93 2.52 2.52 20
04-21-93 1.27 1.28
05-16-93 1.39 134
06-16-93 1.55 1.55
07-28-93 1.78 1.80

1984 85 86 87 88 89 90 9t 92 O3

YEAR
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GROUND WATER—Continued
Well Group 50—Continued

Field Measurements

[uS/cm, microsiemens per centimeter; mV, millivolts; °C, degrees Celsius; mg/L, milligrams per liter; L/min, liters per minute;
dashes indicate no data; <, actual value is known to be less than value shown]

Tem- Tem- Oxy-
Specific pH Oxidation pera- pera- gen, Average Pump-

conduct- (stan- reduction ture, ture, dis- dis- ing

ance dard potentiai air water solved charge period

Well Date (uS/cm)  units) (mV) (°C) (°C) (mg/l) (L/min) (hours)
51 11-19-91 4,430 3.6 450 - 18.5 <0.1 454 0.46
05-27-92 3,740 3.7 450 - 19.0 <0.1 534 0.50
11-1692 3,510 3.8 434 - 180  <0.1 379 0.63
06-16-93 2,660 4.0 - 25.0 18.5 04 394 0.50
52 11-19-91 1,940 3.6 470 - 18.5 <0.1 24.2 0.37
05-27-92 1,140 3.6 466 -- 18.5 <0.1 34.8 0.40
06-16-93 1,410 4.0 -- 310 17.5 04 413 043
53 11-19-91 3,680 3.6 470 - 18.0 <0.1 34.8 0.33
11-16-92 2,460 39 436 - 18.5 <0.1 3.79 0.35
06-16-93 2,010 4.0 -- 330 18.0 04 333 0.40
54 11-16-92 2,060 39 507 - 19.0 2.7 1.89 0.42
06-16-93 1,460 4.0 - 340 19.0 1.2 33.7 0.48

Laboratory Measurements

[Laboratory—10, USGS National Water-Quality Laboratory, Arvada, Colorado; 110, USGS research laboratory (K.G. Stollenwerk),
Lakewood, Colorado; 20, USGS research laboratory, Ocala, Florida; mg/L milligrams per Liter; pg/L, micrograms per liter; mol/L,
moles per liter; dashes indicate no data; <, actual value is known to be less than value shown]

Magne- Potas-
sium, Sodium, sium, Suifate,
Caicium, dis- dis- dis- dis-
Lab- lonic lonic dissolved soived soived solved solved
ora- balance strength (mg/L (mg/Las (mg/L (mg/L (mg/L
Weli Date tory (percent) (moll) as Ca) Mg) ss Na) as K) ss SO,)
51 11-19-91 10 33 0.145 500 120 95 8.7 3,200
11-19-91 110 4.0 0.146 460 130 100 - 3,200
05-27-92 110 3.7 0.114 400 87 72 - 2,700
11-16-92 20 - - - - - - -
11-16-92 110 -2.9 0.106 450 71 90 - 2,500
06-16-93 110 4.8 0.070 260 60 82 - 1,500
52 11-19-91 110 24 0.048 100 61 54 - 1,100
05-27-92 110 -0.53 0.023 57 30 33 - 550
06-16-93 110 0.96 0.030 95 34 52 - 690
53 11-19-91 110 -0.87 0.114 370 97 75 - 2,700
11-16-92 20 - - - - - - -
11-16-92 110 -2.6 0.060 190 50 70 - 1,400
06-16-93 110 35 0.049 130 47 76 - 1,100
54 11-16-92 20 - - - - - - -
11-16-92 110 -5.6 0.042 220 52 85 - 1,000
06-16-93 10 -1.1 0.030 150 45 56 6.4 690
06-16-93 110 34 0.030 170 42 64 - 660
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GROUND WATER-—Continued
Well Group 50—Continued

Laboratory Measurements—Continued

Sliics, Alumi. Beryl- Cad- Chro-
Chioride, Fluoride, dis- num, Barlum, llum, Boron, mium, mium,
dis- dis- solved dlis- dis- dis- dis- dis- dis-

Lab- solved solved (mg/L solved solved soived solved solved solved

ors- (mgl  (mgil as (gt gt (ot (gl (ng/L (noL
Woell Dste tory as Cl) as F) SI0,) ss Al) ssBs) 3sBe) 3B ss Cd) 33 Cr)

51 11-19-91 10 100 14 89 64,000 12 77 240 190 <50
11-19-91 110 120 - 96 73,000 - - - 200 --
05-27-92 110 92 - 90 45,000 - - - <100 -
11-16-92 20 - - - - -- - - -- -
11-16-92 110 100 - 94 30,000 -- - - <500 -
06-16-93 110 80 - 87 20,000 -- - - <250 -

52 11-19-91 110 57 - 94 20,000 - - - 74 -
05-27-92 110 21 - 83 7,800 - - - <50 --
06-16-93 110 37 - 90 11,000 - - - <250 -

53 11-19-91 110 77 - 90 48,000 -- - - 150 --
11-16.92 20 - - - - - - - - -
11-16-92 110 100 - 85 17,000 - - - <250 -
06-16-93 110 50 - 84 15,000 - - - <250 -

54 11-16-92 20 - - - - - - - -- .-
11.16-92 110 95 - 96 8,000 - - - <250 -
06-16-93 10 43 5.1 99 7,800 20 2 30 10 8
06-16-93 110 52 - 110 7,200 - - - <250 -

Mangs-  Molyb-
Cobalt, Copper, Lesd, Lithium, nese, denum, Nickel, Sliver,
dis- dis- lron, dis- dis- dle- dis- dis- dis-

Lab- solved solved dissolved solved solved solved solved solved solved

ors-  (uglL (oL (rg/'L gk (ugit (not ugt (ng/L (hgL
Wsll Date tory asCo) asCu) asFe) asPh) ssil) ss Mn) a3 Mo) asN) as Ag)

51 11-19.91 10 - 47,000 730,000 <100 340 21,000 <100 860 <10
11-19-91 110 . 4,900 48,000 740,000 - - 23,000 - 920 -
05-27-92 110 3,500 32,000 500,000 - - 16,000 - 660 -
11-16-92 20 - - -- - - -- - -- -
11-16-92 110 <200 26,000 430,000 - - 13,000 - <500 -
06-16-93 110 <100 21,000 350,000 - - 11,000 - <250 -

52 11-19-91 110 1,800 18,000 260,000 - - 10,000 - 480 -
05-27-92 110 800 8,700 100,000 - - 5,400 - 190 -
06-16-93 110 <100 10,000 110,000 - - 6,200 - <250 -

53 11-19-91 110 3,600 33,000 540,000 - - 17,000 - 640 -
11-1692 20 - - - -~ - - - - -
11-16-92 110 <100 17,000 300,000 - - 9,200 - <250 -
06-16-93 110 <100 17,000 270,000 - - 8,800 - <250 -

54 11-16-92 20 - - - - - ¢ - - - -
11-16-92 110 <100 7,800 <100 - - 21,000 - <250 -
06-16-93 10 220 7,700 58 <10 220 14,000 <10 290 20
06-16-93 110 <100 7,400 <100 - - 13,000 - <250 -
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GROUND WATER—Continued

Well Group 50—Continued

Laboratory Measurements—Continued

Stron- Vana- Carbon,

tium, dium, Zine, inor-

dia- dis- dis- ganio,

Lab- solved solved solved totai

ora- {ng/L (pg/L (na/L (mg/L

Well Date tory as Sr) aaV) as Zn) as C)
51 11-19-91 10 890 240 6,700 -
11-19-91 110 900 -- 7,100 --
05-27-92 110 880 -- 4,400 -
11-16-92 20 -- -- - 41
11-16-92 110 <1,900 -- 3,800 -
06-16-93 110 <950 -- 3,200 --
52 11-19-91 110 400 -- 2,600 --
05-27-92 110 230 -- 1,100 -
06-16-93 110 <950 = 1,400 -
53 11-19-91 110 680 - 500 --
11-16-92 20 - - - 30
11-16-92 110 <950 - 2,400 -
06-16-93 110 <950 -- 2,500 -
54 11-16-92 20 -- -- - 21
11-16-92 110 <950 -- 1,000 -
06-16-93 10 660 <6 1,100 -
06-16-93 110 <950 -- 1,100 -
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GROUND WATER—Continued
Well Group 100

LOCATION.—1Lat 33°2629", long 110°49'58", in SW 1/4 NW 1/4 SE 1/4 sec. 9, T. 1 N,,R. 15 E. (A-01-15)09dbc,
in the right-of-way of State Highway 88, 150 m east of Miami Wash, and 7 km northwest of Globe.

Landowner: Arizona Department of Transportation

LAND SURFACE DATUM.—985.40 m above National Geodetic Vertical Datum of 1929 (levels by Water
Resources Division, U.S. Geological Survey)

REMARKS.—Wells 101, 102, 103, 104, 105, and 106 were originally identified as X1W1, X1W2, X1W3,
X1W4, X1WS5, and X1W6, respectively.

DRILLING AND WELL CONSTRUCTION

Wells 101-105 were cased with nominal 10-centimeter diameter, schedule 40, PVC pipe. Each well has a
single 0.9-meter length of slotted, 10-centimeter diameter, schedule 80, PVC pipe as the well screen
Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for a total open area of 339 cm?.
The borehole annulus around the screen is filled with washed pea gravel from uncontaminated local
alluvium. A layer of bentonite pellets was placed in the annulus from approximately 0.5 to 1.5 m
above the screen. A concrete seal extends from the land surface to the depth listed.

Well 1EX was drilled for exploration purposes. After water samples and cuttings were collected, the hole
was sealed with concrete to its total depth.

The casing of well 106 was accidentally crushed at about 46 m depth during pressure grouting. The
borehole annulus probably is grouted from 0 to 15 m and from 46 to 55 m. Air jetting during
attempted development removed most water from the upper casing. The water level rose from 37 to
29 m below land surface during the next 54 days, which represents an average inflow of 1.2 L/d. The
casing then was filled with concrete.

Well 107 was cased with nominal 10-centimeter diameter, schedule 80 PVC pipe. The well has a single
4.4-meter length of slotted, 10-centimeter diameter, schedule 80, PVC pipe as the well screen. The
screen has 3,168 factory cut slots 3.4 cm long by 0.64 mm wide for a total open area of 689 cm2. The
borehole around the screen is filled with washed pea gravel from uncontaminated local alluvium. A
layer of bentonite pellets was placed in the annulus from approximately 1 to 2 m above the screen. A
concrete seal extends from the land surface to a depth of 1.5 m.
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GROUND WATER—Continued
Well Group 100—Continued

Logs: C, caliper; D, driller’s; E, electric; G, geologist; P, particle size; U, gamma-gamma. Dashes indicate no data.

Hole Well Screened Bottom
Section Date depth  depth interval  Geologlc of seal Loga
Well locatlon completed Drilling method (metera) (meters) (metera) Unlt (meters) avallable
101 dbcl 10-10-84  Rotary, Bentonite 36.3 36.1 35.1-36.0 Basin Fill 3 CEGPU
102 dbc2 10-11-84  Rotary, Bentonite 25.3 252  24.2-25.1 Alluvium 3 -
103 dbc3 10-11-84  Rotary, Bentonite 19.2 19.1 18.1-19.0 Alluvium 3 -
104 dbc4 10-11-84  Rotary, Bentonite 11.3 11.2 10.1-11.1  Alluvium 3 -
1EX - 12-11-85 Dual-wall air rotary 71.7 -- -- - - DGP
105 dbcs 05-22-86 Rotary, Bentonite 49.1 48.8 47.248.1 Basin Fill 38.1 D
106 dbcb 05-20-86  Rotary, Bentonite 62.5 - - -- -- -
107 dbc? 12-14-88  Hollow stemn auger 22.6 19.3 149-19.2 Alluvium 1.5 DGP

WELL GROUP 100 SITE PLAN
,F( Y
y)’
X > /
I SRS TR (N
3 Top OF ®
D104
1EX
103 ® /s
x 101 102® ABANDONED /2
m
P
??1
* ®
: 106
15 DESTROYED
107
T 20 FEET
6 METERS
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GROUND WATER—Continued
Well Group 100—Continued

Water level, in meters below land surface

Well Number
Date 101 102 103
112091 16.57 17.15 17.15
01-30-92 16.49 16.45 16.45
03-19-92 12.77 12.73 12.72
05-21-92 11.97 11.94 11.91
05-27-92 11.92 11.92 11.82
08-21-92 11.56 11.53 11.51
09-25-92 11.24 11.20 11.18
11-15-92 11.21 11.08 11.16
02-10-93 3.16 3.13 3.10
04-21-93 290 2.87 2.86
05-16-93 2.90 2.87 2.84
06-09-93 2.99 2.96 2.94
06-17-93 2.99 2.96 2.94
07-28-93 3.13 3.12 3.10

Water level, in meters below land surface

Well Number

Date 104 105 107
11-2091 DRY 16.80 17.00
01-30-92 DRY 16.43 16.38
03-19-92 DRY 12.73 12.66
05-21-92 DRY 11.89 11.86
05-27-92 DRY 11.78 11.77
08-21-92 DRY 11.49 1145
09-25-92 DRY 11.18 11.13
11-15-92 DRY 11.19 11.10
02-10-93 3.13 3.12 3.06
04-21-93 2.86 2.82 2.76
05-16-93 2.87 2.86 2.78
06-09-93 2.97 294 2.87
06-17-93 2.97 293 2.87
07-28-93 3.12 3.1 3.02

WATER LEVEL, IN METERS BELOW LAND SURFACE

10

15

Weli 105
4
Weil 102

1 | | | 1 ! | ] 1

1984 85 86 87 88 89 90 91 92 93
YEAR
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GROUND WATER—Continued
Well Group 100—Continued

Field Measurements

[uS/cm, microsiemens per centimeter; mV, millivolts; °C, degrees Celsius; mg/L, milligrams per liter; L/min, liters per minute; m, meters; dashes
indicate no data; <, actual value is known to be less than value shown]

Specific Oxida- Tem- Tem- Oxy- Bicarbo-
con- pH tion re- pera- pera- gen, natewater Average Pump-
duot- (stan-  duoction ture, ture, dls- dia T fleid dis- Ing Drsw-
ance dard potential air water solved (mg/Las <charge period down

Well Date (uS/cm)  unlts) {mV) (°C) (°C) (mg/L) HCO,) (Umin) (houra) {m)

101 112091 5330 35 450 - 175 <0.1 - 46.6 033 -
05-2792 4570 36 430 - 180  <0.1 - 60.9 053  --
11-16-92 4290 38 465 - 17.5 0.1 - 37.9 050 -
06-1793 3,590 35 417 350 180  <0.1 - 462 078 -

102 112091 4,590 3.7 360 - 185  <0.1 - 3.41 088  --
11-1692 3920 38 436 - 180  <0.1 - 379 040  --
06-17-93 3,540 3.5 380  29.0 19.0  <0.1 - 416 32 -

103 11-2091 3480 35 310 15.0 18.5 0.1 - 3.41 042 -
05-2792 2760 35 474 - 19.0  <0.1 - 48.8 042 -
06-1793 2520 3.4 469 300 180  <0.1 - 28.4 073 -

104  06-1793 1420 37 648 300 19.0  <0.1 - 3.56 1.6 -

105 112091 3,670 64 320 - 18.5 0.3 - 10.6 030 110
111592 3260 6.8 313 - 18.5 1.0 619 - 12 -
06-1793 3,120 62 339 29.0 185  <0.1 194 14.4 1.5 -
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GROUND WATER—Continued
Well Group 100—Continued

Laboratory Measurements

[Laboratory—10, USGS National Water-Quality Laboratory, Arvada, Colorado; 110, USGS research laboratory (K.G. Stollenwerk),
Lakewood, Colorado; 20, USGS research laboratory, Ocala, Florida; mol/L, moles per liter; mg/L, milligrams per liter; pg/L,
micrograms per liter; dashes indicate no data; <, actual value is known to be less than value shown]

Magne- Potas-
sium, Sodium, slum, Sulfate,
Caicium, dis- dis- dis- dis-

Lab- jonic ionio dissolved soived solved solved solved
ora- balance strength (mg/L (mg/Las (mg/L (mg/L (mg/L

Weli Date tory (percent) (mol/L) asCa) ~ Mg) as Na) as K) as SQ,)
101 11-2091 110 1.9 0.186 440 190 130 - 4,100
05-27-92 110 -1.6 0.145 350 150 84 -~ 3,300
11-16-92 20 - - - - - - -
11-16-92 10 -0.03 0.143 430 110 93 9.0 3,000
11-16-92 110 7.2 0.131 430 80 86 - 3,200
06-1793 110 -1.8 0.104 460 72 90 -- 2,400
102 11-2091 10 3.3 0.146 510 150 110 6.4 3,200
112091 110 -1.0 0.152 450 150 97 - 3,500
11-16-92 20 - - - - - -~ -
11-16-92 110 -1.9 0.121 500 57 75 - 2,800
06-17-93 110 4.2 0.107 560 43 73 - 2,500
103 11-20-91 110 0.73 0.105 400 110 85 -~ 2,400
05-27-92 110 3.7 0.074 340 75 41 - 1,800
06-1793 110 4.7 0.069 400 43 73 - 1,500
104 06-17-93 10 2.1 0.030 170 40 52 52 710
06-17-93 110 3.2 0.028 140 38 61 - 660
105 11-20.91 110 1.9 0.080 420 140 280 - 1,800
11-1592 110 2.1 0.067 380 120 230 - 1,200
06-17-93 110 0.77 0.055 290 - 260 - 1,200
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GROUND WATER—Continued
Well Group 100—Continued

Laboratory Measurements—Continued

Sifica, Alumi- Beryi- Cad- Chro-
Chioride, Fluoride, dis- num, Barium, lium, Boron, mium, mium,
dia- dis- solved dia- dis- dis- dis- dis- dis-

Lab-  solved solved (mg/L solved solved solved solved soived solved

ora-  (mg/L (mg/L as (mg’k  (ug/k  (pg/lk  (ug/h (ug/L (ng/L

Well Date tory as Cli) ss F) Si0,) asAl) ssBa) asBe) sa B) as Cd) 8s Cr)
101 112091 110 180 - 97 110,000 - - - 280 --
05-27-92 110 130 -- 88 74,000 -- - - <100 --
11-16-92 20 - -- -- - -- - - - -

11-16-92 10 110 13 80 - 11 59 270 220 20
11-16-92 110 130 - 69 59,000 - - - <250 --
06-1793 110 110 -- 84 36,000 - - - <250 -

102 11-2091 10 140 14 100 63,000 12 76 220 200 <50
11-20-91 110 130 - 110 81,000 - - - 220 -
11-16-92 20 -- - - - - - - - --
11-16-92 110 130 -- 73 46,000 - - - <250 --
06-17-93 110 120 - 97 36,000 - - - <250 --
103 11-2091 110 86 - 120 43,000 - - - 110 -
05-27-92 110 63 -- 98 24,000 - - - <100 -
06-17-93 110 65 - 97 21,000 - - - <250 -

104  06-17-93 10 48 36 90 5,900 19 22 40 9.0 9
06-17-93 110 45 - 97 5,800 - - - <250 --
105 11-2091 110 180 -- 55 2,500 - - - <250 --
11-1592 110 170 -- 40 <2,500 - - - <250 =
06-17-93 110 120 - 43 <2,500 — - - <250 -
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GROUND WATER—Continued

Well Group 100—Continued

Laboratory Measurements—Continued

Manga- Molyb-
Cobait, Copper, Lead, Lithium, nese, denum, Nickel, Silver,
dis- dis- Iron, dis- dia- dis- dia- dla- dia-

Lab- solved solved disaoclved solved aolved aolved solved solved soived

ora-  (ug/l (ng/L (ng/t (ng/L  (ugil (na/L (ug/L (ng/L {(ng/L

Well Date tory asCo) aa Cu) asFe) asPb) asli as Mn) as Mo) as Ni) aa Ag)
101 11-2091 110 6,600 68,000 960,000 - - 35,000 - 1,200 -
05-2792 110 5,100 47,000 740,000 -- -- 25,000 - 960 -
11-16-92 20 - -- - = - -- - -- -

11-16-92 10 - 39,000 540,000 50 280 20,000 <30 790 <3.0
11-16-92 110 5,480 38,000 580,000 = - 15,000 -- 800 -
06-17-93 110 3,940 26,000 380,000 - - 13,000 - 530 -

102 11-20-91 10 -- 51,000 660,000 <100 410 26,000 <100 970 12

11-20-91 110 4,600 50,000 660,000 - - 28,000 - 1,100 --
11-16-92 20 -- - - - - -- - -- -
11-16-92 110 5,620 32,000 560,000 - - 10,000 - 800 --
06-1793 110 3,240 21,000 330,000 -- -- 7,600 - 380 --
103 11-2091 110 2,700 30,000 380,000 - - 22,000 - 720 -
05-27-92 110 1,700 20,000 210,000 - - 14,000 -- 440 -
06-1793 110 2,040 15,000 200,000 -- - 7,600 - 310 --

104  06-17-93 10 220 6,900 42 <10 200 14,000 <10 260 3.0
06-1793 110 <100 6,700 <100 -- - 13,000 - <250 --
105 11-2091 110 <100 <50 <100 - - 6,800 - <250 --
11-1592 110 <100 <50 <100 - - 3,800 - <250 -
06-17-93 110 <100 <50 <100 - -- 2,600 - <250 -
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GROUND WATER—Continued
Well Group 100—Continued

Laboratory Measuremenis—Continued

Stron- Vana- Carbon,
tium, dium, Zince, inor-
dis- dis- dis- ganic,

Lab- solved solved soived total
ora-  (ug/L (no/L (Hg/L. (mg/L.

Well Date tory asSr) asV) as Zn) as C)
101 11-20-91 110 1,500 -- 9,800 -
05-27-92 110 1,100 - 7,100 --
11-16-92 20 - - - 50
11-16-92 10 1,100 160 5,300 -
11-16-92 110 <950 - 3,800 -
06-17-93 110 <950 -- 3,600 -
102 11-20-91 10 1,300 230 6,900 -
11-20-91 110 1,200 - 7,500 -
11-16-92 20 -- - -~ 46
11-16-92 110 <950 -- 3,000 -
06-17-93 110 <950 - 2,200 -
103 11-20-91 110 1,100 -- 4,800 -
05-27-92 110 700 - 3,300 -
06-17-93 110 <950 -- 2,200 -
104  06-17-93 10 730 <6 870 -
06-17-93 110 <950 -- 900 -
’ 105 11-20-91 110 1,300 -- 240 -
11-15-92 110 <950 -- <75 --
06-17-93 110 <950 -- <75 -
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GROUND WATER—Continued

Well Group 200

LOCATION.—Lat 33°27'07", long 110°49'55", in SW 1/4 SW 1/4 SE 1/4 sec. 4, T. 1 N., R. 15 E. (A-01-15)
04dcc, 7 m northeast of Bixby Road, 50 m north of Pinal Creek, and 8 km northwest of Globe.

Landowner: F.R. Kelly, Claypool, Arizona.

LAND SURFACE DATUM.—979.9 m above National Geodetic Vertical Datum of 1929, from topographic

map.

REMARKS.—Wells 201 and 202 were originally identified as X2W1 and X2W2, respectively.
DRILLING AND WELL CONSTRUCTION

Both holes listed below were drilled by normal-circulation rotary drilling with bentonite mud. The wells

were cased with nominal 10-centimeter diameter, schedule 40, PVC pipe

. Each well has a single

0.9-meter length of slotted, 10-centimeter diameter, schedule 80, PVC pipe as the well screen Each
screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for a total open area of 339 cm?. The
borehole annulus around the screen is filled with washed pea gravel from uncontaminated local
alluvium. A layer of bentonite pellets was placed in the annulus from approximately 0.5 to 1.5 m
above the screen. A concrete seal extends from the land surface to the depth listed.

Logs: C, caliper; E, electric; G, geologist; J, gamma; P, particle size; U, gamma-gamma. Dashes indicate no data.

Hole Well Screened Bottom
Section Date depth  depth interval Gealogic of seal Logs
Well location completed Drilling method  (meters) (meters) (metera) Unit (metera) availabie
201 dccl 10-05-84 Rotary, Bentonite 18.6 18.6 17.6-18.,5  Basin Fill 3 CEGJPU
202 dcc2 10-06-84 Rotary, Bentonite 12.5 123 11.3-122 Alluvium 3 --
WELL GROUP 200 SITE PLAN
©202 ©201
. — e X % o — % *
BARBED-W!IRE FENCE
? ? 1? FEET
<'J 1l 5 .13 METERS
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GROUND WATER—Continued
Well Group 200—Continued

Water level, in metera below land surface

Well Number
Date 201 202
01-30-92 DRY DRY
03-19-92 12.40 DRY
05-21-92 8.76 8.86
05-27-92 8.88 8.97
08-21-92 11.79 11.84
09-25-92 12.20 DRY
11-15-92 13.27 DRY
02-10-93 2.44 2.51
04-21-93 272 2.77
05-16-93 3.04 3.09
06-14-93 3.69 3.73
07-28-93 4.63 4.65

34 Ground Water—Well Group 200

WATER LEVEL, IN METERS BELOW LAND SURFACE

10

15

20

Well 202 depth
12.3 meters

Well 201 depth

18.6 meters

1 1

/Wells 201 and 202

1

L

{

Dry

] !

1984 85 86 87 88 89 90 91
YEAR

92 93




GROUND WATER—Continued
Well Group 200—Continued

Field Measurements

[uS/cm, microsiemens per centimeter; mV, millivolts; °C, degrees Celsius; mg/L, milligrams per liter; L/min, liters per minute; m, meters; dashes
indicate no data; <, actual value is known to be less than value shown]

Specific Oxida- Tem- Tem- Oxy- Bicarbo-
con- pH tion re- pera- pera- gen, nate water Average Pump-
duct- (stan- duction ture ture dis- dis iT fleld dis- ing Draw-
ance dard  potential air water solved (mg/Las charge pericd down
Weli Date (uS/cm) units) (mV) (°C) (°C) (mg/L) HCO,) (LUmin) (hours) (m)
201 05-27-92 636 6.5 427 -~ 18.0 ’ 10.3 153 492 1.2 0.625
06-14-93 590 7.0 383 40.0 15.0 8.3 144 174 2.0 354
202 05-27-92 603 6.6 415 - 18.0 8.4 150 4,92 0.48 0.061
06-14-93 500 6.8 385 35.0 13.5 - 132 189 0.85 -
Laboratory Measurements

{Laboratory-—110, USGS research laboratory (K.G. Stollenwerk), Lakewood, Colorado; mol/L, moles per liter; mg/L, milligrams per liter; pg/L,
micrograms per liter; <, actual value is known to be less than value shown]

Magne-
sium, Sodium, Sulfate, Chioride, Silica,
Caicium, dis- dis- dis- dis- dis-
Lab- lonic lonic dissolved solved soived soived solved solved
ora- baiance strength (mg/L (mg/L (mg/L (mg/L {mg/L (mg/L
Well Date tory (percent) (moll) aa Ca) as Mg) as Na) sa SQ,) aa Cl) as Si0,)
201 05-27-92 110 2.0 0.010 68 15 26 150 14 27
06-14-93 110 -1.8 0.009 69 12 28 150 12 22
202 05-27-92 110 -1.1 0.010 67 15 26 150 14 26
06-14-93 110 38 0.008 68 11 20 120 8.0 22
Alumi- Cad- Manga- Stron-
num, mium, Cobsit, Copper, Iron, nese, Nickel, tium, Zinc,
dis- dis- dis- dis- dis- dis- dis- dis- dis-
Lab- soived soived soived soived solved soived soived solved soived
ora-  (ug/L (/L (nglb  (nglk (gl (ng/k (ng/l (pa/ll (ug/l
Weii Date tory as Al) as Cd) as Co) asCu) asFe) ssMn) as Ni) asSr) asZn)
201  05-2792 110 <500 <50 <20 <10 120 <30 <50 230 <15
06-14-93 110 <2,500 <250 <100 <50 <100 <150 <250 <950 <75
202 05-27-92 110 <500 <50 <20 <10 <20 <30 <50 230 <15
06-14-93 110 <500 <50 <20 <10 <20 <30 <50 <190 <15
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GROUND WATER—Continued
Well Group 300

LOCATION.—Lat 33°27'17", long 110°50'19", in SE 1/4 NW 1/4 SW 1/4 sec. 4, T. 1 N., R. 15 E.
(A-01-15)04cbd, 100 m northeast of Pinal Creek, and 8 km northwest of Globe.

Landowner: H and E Ranch, Inc., Globe, Arizona.

LAND SURFACE DATUM.—972.3 m above National Geodetic Vertical Datum of 1929, from topographic
map.

REMARKS.—Wells 301, 302, 303, and 304 were originally identified as X3W1, X3W2, X3W3,and X3W4,
respectively.

DRILLING AND WELL CONSTRUCTION

All holes for which well depth is listed below were cased with nominal 10-centimeter diameter, schedule
40, PVC pipe. Each well has a single 0.9-meter length of slotted, 10-centimeter diameter, schedule 80,
PVC pipe as the well screen. Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for
a total open area of 339 cm?. The borehole annulus around the screen is filled with washed pea gravel
from uncontaminated local alluvium. A layer of bentonite pellets was placed in the annulus from
approximately 0.5 to 1.5 m above the screen. A concrete seal extends from the land surface to the
depth listed. Caving of subsurface and surface materials interfered with completing several holes to

their planned depths.

Wells 3EX, 3EX2, and 3EX3 were drilled for exploration purposes. After water samples and cuttings were
collected, the total depth of each hole was sealed with concrete.
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GROUND WATER—Continued
Well Group 300—Continued

Logs: C, caliper; D, driller’s; E, electric; G, geologist; I, gamma; P, particle size; U, gamma-gamma. Dashes indicate no data.
Hole Well Screened Bottom
Section Date depth  depth interval Geologic of seal Loga

Well location compieted Drilling method (meters) (meters) (meters) Unit (meters) available

301 cbdi 10-07-84 Rotary, Bentonite 594 59.1 58.1-59.0  Basin Fill 3 CEJGPU

302 cbd2 10-08-84 Rotary, Bentonite 36.0 35.8 34.8-35.7 Alluvium 3 -

303 cbd3 10-08-84 Rotary, Bentonite 14.6 14.4 134-14.3 Alluvium 3 D

3EX -- 12-17-85 Dual-wall Air Rotary 549 - -- - -~ DGP
3EX2 -- 12-19-85 Dual-wall Air Rotary 36.6 -- -- -- -- -
3EX3 -- 1-09-86 Dual-wall Air Rotary  102.1 - - - - GP

304 cbd4 5-24-86 Rotary, Bentonite 48.8 30.3 28.7-29.6 Alluvium 27 D

WELL GROUP 300 SITE PLAN
@ ABANDONED
3EX3
/ 3EX
®
ABANDONED
3EX2
ABANDONED '
303
32 304 1 c}x | 20 | 40 FEET
0 5 10 METERS
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GROUND WATER—Continued

Well Group 300—Continued

Water level, in meters beiow land surface

Well Number
Date 301 302
11-21-91 15.59 15.99
01-30-92 15.65 15.82
03-19-92 10.32 10.17
05-21-92 9.40 9.57
05-28-92 9.16 9.57
08-21-92 10.21 10.23
09-25-92 10.08 10.18
11-15-92 10.71 10.66
02-10-93 2.09 203
04-21-93 2.00 222
05-16-93 2.09 231
06-19-93 2.26 244
07-28-93 2.90 2.65

Water ievel, in meters below land surface

Weli Number
Date 303 304
11-21-91 DRY 15.96
01-30-92 DRY 15.80
03-19-92 10.24 10.13
05-21-92 9.38 9.51
05-28-92 9.38 9.51
08-21-92 10.05 10.21
09-25-92 9.99 10.15
11-15-92 10.48 10.63
02-10-93 1.89 1.97
04-2193 2.01 2.15
05-16-93 2.12 2.25
06-19-93 1.96 2.37
07-28-93 246 2.62
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GROUND WATER—Continued
Well Group 300—Continued

Field Measurements

{uS/cm, microsiemens per centimeter; mV, millivolts; °C, degrees Celsius; mg/L, milligrams per liter; L/min, liters per minute; m, meters; dashes
indicate no data; <, actual value is known to be less than value shown]

Specific Oxida- Tem- Tem- Oxy- Bicarbo-
con- pH tion re- pera- pera- gen, nate water Average Pump-
duct- (stan- duction ture, ture, dis- disIT fleld dis- ing Draw-
ance dard potential air water solved (mg/Las <charge period down
Well Date (nS/ecm) units) (mV) (°C) (°C) {mg/L) HCO,) (Lmin) (hours) {m)
301 11-15-92 1,920 6.8 191 -- 185 3.2 188 3.03 37 -
06-19-93 1,750 6.5 215 -- 19.0 3.0 185 9.84 1.7 244
302 11-21-91 4,780 3.6 440 -- 18.0 <0.1 -- 36.3 042 -
11-15-92 3,940 4.2 436 -- 18.5 <0.1 -- 31.0 0.48 --
06-19-93 3,190 3.7 450 31.5 18.5 <0.1 -- 379 0.65 --
303 05-28-92 2,560 39 525 -- 19.0 <0.1 -- 24.6 0.50 0.792
06-19-93 1,640 4.1 585 25.0 17.0 <0.1 -- 4.54 2.0 -~
304 11-2191 4,010 3.7 440 -- 17.5 <0.1 -- 32.6 035 --
05-28-92 3,430 39 419 -- 17.0 <0.1 -- 34.8 0.48 --
06-19-93 3,050 3.7 441 21.0 17.0 <0.1 -~ 36.3 0.66 --
Laboratory Measurements

{Laboratory—10, USGS National Water-Quality Laboratory, Arvada, Colorado; 110, USGS research laboratory (K.G. Stollenwerk), Lakewood,
Colorado; 20, USGS research laboratory, Ocala, Florida; mg/L, milligrams per liter; mol/L, moles per liter; pg/L, micrograms per liter; dashes indi-
cate no data; <, actual value is known to be less than value shown]

Total Magne- Potas-
dis- sium, Sodium, sium, Sulfate,
solved Calclum, dis- dis- dis- dis-
Lab- solids, lonie lonic dissolved solved solved solved soived
ora- sum baiance atrength {mg/L {(mg/Las (mg/L {(mg/L (mg/L
Well Date tory (mg/L) (percent) (moi/L) as Ca) Mg) as Na) as K) as SOQy,)
301 11-15-92 10 1,550 0.40 0.044 330 47 54 10 930
11-15-92 110 -~ -6.1 0.039 280 42 41 - 870
06-19-93 110 -~ 5.0 0.038 290 44 64 - 740
302 11-21-91 110 - -0.14 0.162 410 170 96 - 3,700
11-15-92 20 - - - - - - - -
11-15-92 110 - 2.0 0.132 410 100 89 - 2,900
06-19-93 110  — -1.2 0.104 420 83 87 - 2,400
303 05-28-92 110 - -0.49 0.062 260 94 56 - 1,500
06-19-93 10 - 0.66 0.036 210 54 51 6.2 850
06-19-93 110 - 3.7 0.038 240 51 63 - 860
304 11-21-91 110 - 0.78 0.128 410 140 82 - 2,900
05-28-92 110 - 3.6 0.096 320 100 55 - 2,300
06-19-93 110 - -0.80 0.085 400 76 77 - 2,000
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GROUND WATER—Continued
Well Group 300—Continued

Laboratory Measurements—Continued

Silica, Alumi- Beryi- Cad- Chro-
Chioride, Fiuoride, dis- num, Bsrium, Illum, Boron, mium, mium,
dis- dis- solved dis- dis- dis- dis- dis- dis-
Lab- soived solved (mg/L solved solved solved soived soived solved
ora- (mg/L (mg/L ss (ug/L (ng/L (mng/L  (ug/L (ng/L (ng/L
Woeli Dste tory ss Cj) as F) SI0,) ss Al) ssBa) asBe) ssB) as Cd) ss Cr)
301 11-15-92 10 38 2.1 27 140 . 31 27 60 16 20
11-1592 110 45 -- 18 <2,500 -- -- - <250 -
06-19-93 110 53 -- 29 <2,500 -- -- -- <250 --
302 11-21-91 110 140 -- 95 80,000 - -- -- 250 -
11-15-92 20 - -- -- -- - -- -- -- -
11-15-92 110 120 -- 86 63,000 -- -- -- <250 -
06-19-93 110 08 -- 89 36,000 - -- -- <250 --
303  05-28-92 110 65 -- 95 11,000 - - -- <100 -
06-19-93 10 29 50 86 6,800 14 30 50 11 7
06-19-93 110 33 - 90 7,000 - -- -- <250 --
304 11-21-91 110 120 -- 93 59,000 - - -- 150 -
05-28-92 110 70 -- 84 41,000 -- -- -- <100 -~
06-19-93 110 82 -- 88 29,000 -- - -- <250 --

Manga- Moiyb-
Cobait, Copper, iron, Lead, Lithlum, nese, denum, Nickel, Sliver,
dis- dis- dis- dis- dis- dis- dis- dis- dis-

Lab- soived solved solved soived solved solved soived solved solved
ora- (ug/L  (ng/L (ng/k  (ng/'l  (pgiL (ng/L  (no't  (pgll (ng/L
Well Dste tory asCo) asCu) asFe) asPb) sslLi) asMn) asMo) asNi ss Ag)
301 11-15-92 10 90 <30 3,600 <30 86 19,000 <30 130 6.0
11-1592 110 <100 <50 3,200 -- - 12,000 -- <250 -
06-19-93 110 <100 <50 5,600 -- - 19,000 - <250 .-
302 11-21-91 110 5,800 51,000 840,000 - - 32,000 -- 1,100 --
11-15-92 20 -- -- - -- - - -- -- --
11-1592 110 5,990 46,000 700,000 -- - 20,000 -- 870 -
06-19-93 110 4,290 30,000 410,000 -- - 16,000 - 680 -
303 05-28-92 110 400 17,000 160,000 - - 25,000 - 670 -
06-19-93 10 240 10,000 46 <10 220 15,000 <10 410 20
06-19-93 110 220 10,000 <100 - - 14,000 - 380 -
304 11-21-91 110 3,900 36,000 550,000 - -- 37,000 -- 1,000 -
05-28-92 110 2,800 27,000 360,000 - - 23,000 - 660 -
06-19-93 110 2,630 22,000 240,000 -- - 19,000 - 590 -
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GROUND WATER—Continued

Well Group 300—Continued

Laboratory Measurements—Continued

Stron- Vana- Carbon,
tium, dium, Zine, inor-
dls- dis- dis- ganlc,
Lab- solved soived soived total
ora- (ng/L (navL (ng/L (mg/L
Well Date tory asSr) asV) as Zn) as C)
301 11-15-92 10 530 <18 180 -
11-15-92 110 <950 -- 150 -
06-19-93 110 <950 - <75 -
302 11-21-91 110 1,100 - 8,200 -
11-15-92 20 - -- -- 37
11-15-92 110 <950 -- 4,500 -
06-19-93 110 1,100 -- 4,000 -
303 05-28-92 110 1,000 -~ 2,800 --
06-19-93 10 740 <6 1,500 -
06-19-93 110 900 -- 1,500 -
304 11-21-91 110 1,300 -- 5,600 --
05-28-92 110 1,200 -- 4,200 -
06-19-93 110 1,200 -- 3,000 -
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GROUND WATER—Continued
Well Group 400

LOCATION.—Lat 33°29'04", long 110°50'48", in SE 1 /4 NW 1/4 SE 1/4 sec. 29 T. 2 N., R. 15 E.
(A-02-15)29dbd, 10 m west of Pinal Creek, and 11 km northwest of Globe.

Landowner: Tonto National Forest

LAND SURFACE DATUM.—943 m above National Geodetic Vertical Datum of 1929, from topographic
map.

REMARKS.—Wells 401, 402, 403, and 404 were originally identified as X4W1, X4W2, X4W3, and X4W4,
respectively.

DRILLING AND WELL CONSTRUCTION

All holes for which well depth is listed below were cased with nominal 10-centimeter diameter, schedule
40, PVC pipe. Each well has a single 0.9-meter length of slotted, 10-centimeter diameter, schedule 80,
PVC pipe as the well screen. Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for
a total open area of 339 cm?. The borehole annulus around the screen is filled with washed pea gravel
from uncontaminated local alluvium. A layer of bentonite pellets was placed in the annulus from
approximately 0.5 to 1.5 m above the screen. A concrete seal extends from the land surface to the
depth listed.

Well 4EX was drilled for exploration purposes. After water samples and cuttings were collected, the hole
was sealed with concrete to its total depth.

Logs: C, caliper; D, driller’s; E, electric; G, geologist; P, particle size. Dashes indicate no data.

Hole Weli Screened Bottom
Section Date depth  depth interval Geologic  of seal Logs
Well location compieted Drilling method (meters) (meters) (metera) Unit (meters) avaliabie
401 dbdl 10-09-84 Rotary, Bentonite 344 342 332-34.1 BasinFill 3 CEGP
402 dbd2 10-10-84 Rotary, Bentonite 21.0 20.8 19.8-20.7  Alluvium 3 -
403  dbd3 10-10-84  Rotary, Bentonite 13.1 13.0 12.0-129  Alluvium 3 --
4EX - 01-07-86 Dual-wall Air Rotary 73.2 - - -- -- DGP
404  dbd4 09-04-86 Cable Tool 55.5 553 53.7-54.6 BasinFill 48.5 D
WELL GROUP 400 SITE PLAN
AEX @
ABANDONED
o} 5 10 FEET 404
| —— 1 401
0 1 2 3 METERS
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GROUND WATER—Continued

Well Group 400—Continued

Water level, In meters below land aurface

Welli Number
Date 401 402
11-21-91 13.71 13.81
01-30-92 13.85 13.89
03-19-92 11.21 11.24
05-21-92 11.75 11.78
08-21-92 12.15 12.18
09-25-92 11.94 11.98
11-15-92 1230 12.33
02-05-93 2.86 2.83
04-21-93 1.18 1.12
05-16-93 231 2.28
06-09-93 297 293
06-18-93 3.14 3.12
07-28-93 3.83 3.78

Water ievel, in meters below iand aurface

Well Number
Date 403 404
11-21-91 DRY 1335
01-30-92 DRY 13.50
03-19-92 11.21 11.02
05-21-92 11.78 1145
08-21.92 12.18 11.88
09-25-92 11.98 11.65
11-15-92 12.33 11.95
02-05-93 2.80 2.54
04-21-93 1.06 0.90
05-16-93 2.26 2.01
06-09-93 2.60 2.72
06-18-93 3.10 2.99
07-28-93 3.76 3.68

WATER LEVEL, IN METERS BELOW LAND SURFACE
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GROUND WATER—Continued
Well Group 400—Continued

Field Measurements

{uS/cm, microsiemens per centimeter; mV, millivolts; °C, degrees Celsius; mg/L, milligrams per liter; L/min, liters per minute; dashes
indicate no data; <, actual value is known to be less than vaiue shown]

Specific Oxida- Tem- Tem- Oxy- Bicarbo-
cen- pH tion re- pera- pera- gen, natewater Average Pump-
duct- (stan- duction ture, ture, dis- dia T field dia- ing
ance dard potentiai alr water scived (mg/Las charge pericd

Well Date (uS/em) units) (mV) (°C) (°C) (mg/L) HCO;) (Umin) (houra)

401 11-21-91 3,450 4.6 400 7.0 18.0 0.9 -- 41.6 0.90
06-18-93 3,320 4.7 353 32.5 17.5 <0.1 -- 34.8 0.65

402 11-21-91 3,900 4.0 430 -- 17.5 <0.1 -- 22.7 0.55
11-15-92 3,200 4.1 417 - 17.5 0.1 -- 20.1 0.58
06-18-93 1,540 39 477 -- 15.0 <0.1 -- 4.81 1.8

403 11-15-92 1,490 4.6 456 - 16.0 4.4 -- 1.89 046
06-18-93 866 52 518 35.0 15.5 4.5 12 492 3.0

404 11-21-91 404 74 360 - 18.5 7.9 228 20.8 1.2
06-18-93 510 74 312 27.0 19.0 6.5 212 16.3 2.0

Laboratory Measurements

[Laboratory—10, USGS Naticnal Water-Quality Laboratory, Arvada, Colorado; 110, USGS research laboratory (K.G. Stollenwerk), Lakewood,
Colorado; 20, USGS research laboratory, Ocala, Florida; mg/L, milligrams per liter; mol/L,, moles per liter; pg/L, micrograms per liter; dashes
indicate no data; <, actual value is known to be less than value shown]

Total Magne- Potas-
dis- slum, Sodium, sium, Suifate,
soived Calcium, dis- dis- dis- dis-
Lab-  solids, lenic lonic  dissolved solved scived solved scived
ora- sum balance strength (mg/L (mg/L (mg/L (mg/L (mg/L
Well Date tery (mg/L) (percent) (molL) as Cs) ss Mg) ss Na) ss K) 88 SO,)
401 11-21-91 110 -- 33 0.107 390 150 76 -- 2,400
06-18-93 110 -- -0.17 0.096 490 96 79 -- 2,300
402 11-21-91 110 -- 1.8 0.122 390 180 91 -- 2,800
11-15-92 20 -- -- - -- -- - -- --
11-15-92 110 -- 1.0 0.093 320 120 100 -- 2,100
06-18-93 110 -- 33 0.034 170 41 44 -- 780
403 11-15-92 20 -- -- - - -- -- -- --
11-15-92 10 -- 4.0 0.032 190 49 33 53 780
11-15-92 110 -- 4.3 0.031 220 47 37 -~ 700
06-18-93 10 579 -1.2 0.016 98 22 34 32 370
06-18-93 110 -- 1.6 0.020 140 26 47 - 480
404 11-21-91 110 -- 2.7 0.006 39 14 22 -- 12
06-18-93 110 -- 5.6 0.006 47 13 26 -- 12
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Laboratory Measurements—Continued

Siiica, Alumi- Beryi- Cad- Chro-
Chloride, Fiuorlde, dis- num, Barium, llum, Boron, mium, mium,
dis- dls- solved dis- dis- dis- dis- dis- dis-

Lsb- soived solved (mg/L solved solved soilved soilved soived solved

ors-  (mg/L (mg/L as (mo/t  (ng/t  (ng/t  (<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>