
 

 

TECHNICAL MEMORANDUM 

DATE: May 7, 2018 PROJECT #:  605.8302 

TO:  Heather Gluski, Resolution Copper 

FROM: Janis Fleming, Colin Kikuchi, and Tim Bayley 

PROJECT: Peg Leg Investigations 

SUBJECT: Results of Site Reconnaissance 

Introduction 

In accordance with a request from Resolution Copper (RC), Montgomery & Associates 
(M&A) has prepared this summary of reconnaissance investigations at the Peg Leg site, 
an alternative site for a future tailings storage facility (TSF).   

Location 

The Peg Leg proposed TSF is located approximately 17 miles east of Florence and 
10 miles west of Kearny in Pinal County, Arizona.  The site is located approximately 
4 miles south of the Gila River, and is accessible from the Florence-Kelvin Highway.  
The project study area, proposed Peg Leg TSF footprint, and sites visited during field 
reconnaissance are shown on Figure 1.  The proposed Peg Leg TSF is located on Arizona 
State Trust, U.S. Bureau of Land Management, and private land in T. 4 S., R.12 E., 
Sec. 25, 26, 27, 34, 35, and 36; T. 4 S., R. 13 E., Sec. 30 and 31; T. 5 S., R. 12 E., Sec. 1, 
2, 3, 10, 11, and 12; and T. 5 S., R. 13 E., Sec. 6 and 7 as shown on Figure 2. 

The eastern portion of the proposed TSF lies on Precambrian and Paleocene granitic 
bedrock and the western portion lies on Quaternary alluvial deposits and Tertiary 
conglomerate within the Donnelly Wash basin (Figure 3). 

Field Reconnaissance and Preliminary Investigations 

Reconnaissance investigations were conducted by M&A, WestLand Resources, Inc. 
(WRI), and hydroGEOPHYSICS, Inc. (HGI) in September and October 2017.  M&A 
focused on hydrogeologic features, WRI focused on biological features, and HGI 



 

  Page 2 
 

conducted a series of geophysical surveys to determine depth to bedrock in the 
Donnelly Wash basin. 

Montgomery & Associates 

M&A conducted preliminary hydrogeologic investigations on September 26-27, 
and October 13, 2017.  Prior to mobilizing to the site, M&A reviewed published 
U.S. Geological Survey and Arizona Geological Survey maps and reports, and Arizona 
Department of Water Resources (ADWR) well records.  M&A contacted Mr. Rick Bader, 
lessee of the Tea Cup Ranch, to obtain permission to visit wells on the lands leased from 
the Arizona State Land Department.  M&A and RC personnel met with Mr. Bader on 
September 27, 2017 to review well conditions and access. 

During the field investigations, ten wells were visited.  Where accessible, water levels were 
measured, and where permissible, water samples were collected.  Results are discussed 
later in this memorandum. 

WestLand Resources, Inc. 

WRI conducted a preliminary reconnaissance of the biological resources in the area.  
The vegetation in the Peg Leg area was assessed and found to be primarily upland 
vegetation.  No areas with riparian or wetland vegetation were observed within the 
Peg Leg area (WRI, 2017).   

Several areas of critical habitat for the Endangered Species Act (ESA) listed species Acuna 
cactus are present in the eastern portion of the Peg Leg area.  The Gila River near the 
Cochran site is potential habitat for two ESA listed bird species – the southwestern willow 
flycatcher and the yellow-billed cuckoo.  There is potential habitat for the Sonoran desert 
tortoise, which is considered a Species of Greatest Conservation Need by the Arizona 
Game and Fish Department (WRI, 2017).   

HydroGeophysics, Inc. 

HGI conducted electrical resistivity, refraction seismic, and gravity surveys during the 
period September 10-17, 2017.  The purpose of the surveys was to determine depth to 
bedrock and character of the basin –fill materials.  Results are discussed later in this 
memorandum. 
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Hydrogeologic Framework 

Geology 

The Peg Leg reconnaissance area lies within the Grayback and North Butte quadrangles; 
the proposed TSF lies entirely within the Grayback quadrangle.  The geology of the 
Grayback quadrangle was described by Cornwall and Krieger (1975), and the North Butte 
quadrangle by Richard and Spencer (1997).  Surficial deposits were described by 
Huckleberry (1993).  The evolution of the Tea Cup granodiorite porphyry system and 
faulting in the area were described by Nickerson (2009).   

Principal Geologic Units 

The hydrogeologic features in the Peg Leg area are shown on Figure 3.  The principal 
geologic units, from oldest to youngest, within the study area include Precambrian Ruin 
Granite (Yr) and associated aplite dikes (Yra) in the eastern part of the area, north trending, 
steeply dipping Precambrian diabase sills or dikes (Ydb) within the Ruin Granite, 
Laramide Tea Cup Granodiorite (Ttc) and associated aplite to pegmatite dikes (Ttca) in the 
west central part of the area, Tertiary rhyolite and andesite dikes and sills (Tr, Tr2, Tah) 
that intrude the Ruin Granite and Tea Cup Granodiorite, Tertiary Gila Group conglomerate 
(Tc, Tcv, Tcur) and interbedded volcanic units (Tt, Tts, Ttf, Tbd) extending from the 
Gila River on the north to 1 to 2 miles south of the river, and Quaternary deposits 
including older gravel (Qog, Qo, QTs), pediment veneer (Qp), travertine (Qtr, Qc), and 
active stream channel alluvium and low terraces (Qal, Qsy) in the western part of the area 
from the edge of the Gila Group units and continuing to the south (Cornwall and Krieger, 
1975; Richard and Spencer, 1997; and Ferguson and Trapp, 2001). 

Structural Geology 

A series of Tertiary age normal faults occur north of the proposed TSF.  The Cochran fault 
bounds the eastern side of the Donnelly Wash basin south from Cochran.  Springs occur 
along the fault and pedogenic carbonate covers the fault zone suggesting groundwater 
moves along the fault.  North of the Gila River, the fault is intruded by felsic igneous units 
(Richard and Spencer, 1997). 

The Walnut Canyon fault, a major normal fault, outcrops on the north side of the Gila 
River east of Cochran and dips gently to the north-northwest.  As the fault crosses into the 
North Butte quadrangle, it bends abruptly south, is intruded by a felsic igneous unit, and 
truncates against the Cochran fault (Richard and Spencer, 1997).  The Walnut Canyon fault 
is inferred to lie beneath the alluvial cover in Donnelly Wash basin (Nickerson, 2009).  
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The Walnut Canyon fault again outcrops west of the Donnelly Wash basin (Richard and 
Spencer, 1997). 

East-northeast trending fissures with associated limonite and quartz occur in the vicinity of 
and east from Peg Leg Ranch.  The fissures cut both the Ruin Granite and the Tea Cup 
Granodiorite and generally follow the same trends as the sills and dikes. 

Depth to Bedrock 

The easternmost portion of the proposed TSF lies on granitic bedrock.  The central and 
western portion lies on Tertiary to Quaternary alluvial deposits (Qal, Qsy, Qp, Qog, QTs, 
Tc) (Figure 3).  The Arizona Geological Survey shows an estimated depth to bedrock of 
less than 400 feet for the Donnelly Wash basin (Richard and others, 2007).  Richard and 
Spencer (1997) show Tertiary Gila Group conglomerate and interbedded volcanic units 
(Tc, Tcv, Tb, Tt) more than 2,000 feet thick at the north end of the Donnelly Wash basin 
adjacent to the Gila River.  Huckleberry (1993) described relative ages of surficial deposits 
without speculation regarding thicknesses of the deposits. 

HGI conducted a multi-method electrical resistivity, refraction seismic, and gravity 
geophysical survey at the Peg Leg site to determine approximate depths to bedrock and 
character of the basin fill in support of a geotechnical feasibility study for the proposed 
TSF.  The initial refraction seismic and electrical resistivity surveys yielded depths to 
bedrock greater than 300 feet and 400 feet, respectively, exceeding the limitations of the 
equipment used for the surveys.  A basin-wide gravity survey was incorporated to image 
down to bedrock (HGI, 2017). 

HGI modeled the results of the gravity surveys using two basin-fill models that included 
basin-fill densities of 2.0 grams/cubic centimeter (g/cc) and 2.35 g/cc based on a standard 
basin-fill density and the basin-fill density observed at Far West in 2012 which included 
interbedded volcanic rocks.  Results indicate that depths to bedrock within the Donnelly 
Wash basin, for three profiles shown on Figure 4, are about 700 feet in the northern part of 
the basin and 550 to 570 feet in central part of the basin using an assumed basin-fill density 
of 2.0 g/cc; and 1,600 feet in the northern part of the basin and 1,250 to 1,300 feet in the 
central part of the basin using an assumed basin-fill density of 2.35 g/cc.  These estimates 
include the thickness of both the Quaternary alluvial deposits and the Tertiary Gila Group 
units. 
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Groundwater Occurrence 

Wells 

A review of records in the ADWR 55 well registry data base yielded 23 registered wells 
in the area of interest.  Information for the wells is provided in Table 1 and locations are 
shown on Figure 1.  Photographs of the wells that were visited during reconnaissance 
investigations are provided in Appendix A, and available ADWR imaged records are 
provided in Appendix B.  Four of the entries are believed to be duplicate registrations and 
registration for two wells cannot be verified (Table 1).   

A well was located adjacent to the Donnelly Ranch well (55-631442).  Registration of a 
duplicate well at this location could not be verified (Figure 1, Table 1).   

Another well, believed to be GWSI 330618111092201, was located in the Gila River 
floodplain near Cochran; registration of this well could not be verified.  The North Butte 
7.5-minute topographic map shows a well in a location which is close to the location of the 
GWSI well.  The ADWR 55 well registry database shows registered well 55-635862 in 
approximately the same location; however, it is uncertain if they are the same well 
(Figure 1, Table 1).   

During field reconnaissance, ten wells were visited and are indicated on the figures.  
The remaining wells were not visited because they are outside the area of the proposed 
tailings footprint, are located on private land, or were not located during reconnaissance.   

Groundwater Elevation 

During reconnaissance, water levels were measured at six wells; one well was flowing 
(second well at Donnelly Ranch) and well 55-803306 (base of Grayback) was dry 
(Figure 5).  Depths to water level ranged from artesian conditions in the Donnelly Ranch 
area (well completed in Precambrian granite and diabase) to about 149 feet below land 
surface (bls) at well 55-631448 (well collared in alluvium).  Well 55-221504 (collared in 
Precambrian granite) reportedly had a static water level of 200 feet bls in 2013 when a 
pump was installed.  RC personnel attempted to measure a pumping water level in 
August 2017, but encountered an obstruction above water level at 465 feet bls.  
A summary of groundwater level measurements is provided in Table 2. 

A groundwater elevation contour map was prepared using groundwater elevations reported 
in Table 2, and several control points reflecting assumptions about basin hydrogeology.  
Specifically: 
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• Groundwater flow through the basin is driven partly by underflow at the southeastern 
margin; a control point with a groundwater level of 2,950 feet above mean sea level 
(ft amsl) was inserted to the southeast of the basin boundary. 

• The southwestern margin of the basin is defined by the contact between a complex of 
volcanic and intrusive rocks southwest of Donnelly Wash; this contact is assumed to 
act as a no-flow boundary for the basin. 

• Artesian flow was observed at the well adjacent to 55-631442; including this datum in 
the groundwater level contours would bring water levels above land surface in adjacent 
portions of Donnelly Wash.  It is assumed that groundwater conditions reflected at this 
well are not representative of conditions in the basin, and this datum was consequently 
not used in preparing the groundwater elevation contour map. 

• It is assumed that depth to water beneath Donnelly Wash is 10 feet. 

The resulting groundwater elevation contours are shown on Figure 5.  Beneath the 
proposed TSF, depth to water level is approximately 30 feet bls (Table 2). 

Direction of Groundwater Movement 

Based on a limited number of water level measurements, direction of groundwater 
movement in the basin-fill aquifer is from the southeast toward the northwest (Figure 5).  
The lateral hydraulic gradient, calculated based on water levels from wells 55-631448 and 
55-631447, is 0.04 feet per foot. 

Estimated Volume of Groundwater in Storage 

To estimate the volume of groundwater in storage, an analysis was conducted using the 
HGI gravity profiles to estimate thickness of the basin fill, and groundwater elevation 
contours based on water levels measured during reconnaissance.  A porosity of 0.1 was 
used as an estimate for the basin fill (Driscoll, 1986). 

Basin Extent 

The basin extent was defined based primarily as reported by HGI (Figure 4), with one 
modification.  The northwestern margin of the basin was extended to the Gila River to 
include the Gila conglomerate (Tc) mapped by Richard and Spencer (1997) (Figure 3).  
To the southeast, the basin extent used by HGI follows the Florence- Kelvin Highway.  
Tertiary basin fill and Quaternary alluvial deposits continue across the highway to the 
southeast (Skotnicki, 1999), representing a continuation of the basin.  However, this 
portion of the basin lies upgradient of the TSF footprint and would consequently be 
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impacted to a lesser degree than the downgradient portion.  Therefore, the basin has not 
been extended to the southeast.  Figures 6 through 9 show the basin extent used for 
estimating the volume of groundwater in storage. 

Bedrock Thickness and Elevation 

HGI calculated bedrock elevations based on the basin-fill thickness from gravity modeling 
along three sections (Figure 4) and land-surface elevation derived from the Digital 
Elevation Model (DEM) of the study area.  Contour maps were then prepared based on 
bedrock elevations along the three sections and control points at the basin margin and at 
several points internal to the basin.  Control points were developed to ensure that bedrock 
elevation contours would be consistent with the hydrogeologic framework.  Specifically: 

• Bedrock elevation is set to land surface at the margins of the basin 

• Tertiary Gila conglomerate spans both banks of the Gila River, pinching out against 
volcanic and intrusive rocks north of the river.  A basin-fill thickness of 150 feet is 
assumed north of the Gila River. 

• Depth to water at GWSI Well 330618111092201 is 22 ft; it is assumed that the basin-
fill thickness is 100 feet at this location. 

• Huckleberry (1993) identifies several outcrops of Tea Cup Granodiorite at the 
southwestern margin of the basin.  Control points with bedrock elevation at land 
surface were inserted to reflect these features. 

• Tertiary basin-fill deposits and Quaternary alluvial deposits extend to the southeast of 
the Florence-Kelvin Highway; a thickness of 100 feet is assumed for these sediments. 

Figures 6 and 7 show interpolated bedrock elevation of the basin based on the 2.0 grams 
per cubic centimeter (g/cm3) and 2.35 g/cm3 HGI gravity models, respectively. 

Saturated Thickness 

Contour maps of basin saturated thickness were prepared by subtracting the bedrock 
elevation surfaces shown on Figures 6 and 7 from the interpolated groundwater level 
elevation shown on Figure 5.  Basin saturated thickness under the two gravity models are 
shown on Figures 8 and 9. 

The total volume of groundwater in storage was calculated by multiplying the saturated 
thickness by the assumed aquifer porosity of 0.1 (Driscoll, 1986): 
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• Assuming a basin-fill density of 2.0 g/cm3, there is an estimated 294,000 acre-feet (AF) 
of groundwater in storage. 

• Assuming a basin-fill density of 2.35 g/cm3, there is an estimated 680,000 AF of 
groundwater in storage. 

Aquifer Parameter Estimates 

There are no test data for any of the wells completed in Quaternary alluvium in the 
Peg Leg area.  During characterization of the Near West site, Golder conducted bottomless 
bucket and constant-head tests in excavated pits.  Based on results of 28 bottomless bucket 
tests and one constant-head test in alluvial sediments, the geometric mean field saturated 
hydraulic conductivity value was 1 x 10-3 centimeters per second (cm/sec) (Golder, 2017).  
Results for a constant-rate pumping test at test well DS17-17, completed in alluvial 
sediments at Near West, indicate a hydraulic conductivity of 6 x 10-1 cm/sec (M&A, 
2017b).   

Hydraulic conductivity for the Gila conglomerate was estimated based on 14 hydrologic 
tests conducted at monitor wells in the West Plant area.  Estimates of hydraulic 
conductivity of the conglomerate (excluding one test for a mudstone unit within the 
Gila Group), range from 1 x 10-7

 to 6 x 10-9
 cm/sec; arithmetic mean is 3 x 10-6

 cm/sec 
and geometric mean is 5 x 10-7

 cm/sec.  Estimated hydraulic conductivity of the 
sandstone/mudstone unit (one test) within the Gila Group is 1.3 x 10-9

 cm/sec (M&A, 
2012b).   

An 18-hour pumping test at a well completed in the sandstone facies of the Gila Group at 
Far West yielded a hydraulic conductivity of 4 x 10-6 cm/sec (M&A, 2012a).   

The geometric mean hydraulic conductivity value for Gila Group sedimentary units at the 
Near West area was 1 x 10-6 cm/sec (Golder, 2017).  Results for a constant-rate pumping 
test at a well completed in Gila conglomerate at Near West indicate a hydraulic 
conductivity of 9 x 10-4 cm/sec (M&A, 2017a). 

Well 55-221504, completed in granitic bedrock, had a specific capacity of about 0.05 at the 
time a pump was installed in 2013 (Appendix B). 

Groundwater Quality 

Groundwater samples were collected at the Donnelly Ranch well, 55-631442, and the 
Tea Cup Ranch well, 55-631444, on September 27, 2017.  The samples were analyzed for 
common, trace, and radiological constituents.  SVL Analytical, Inc. of Coeur d’Alene, 
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Idaho conducted the analyses for common and trace constituents, and ACZ Laboratories, 
Inc. of Steamboat Springs, Colorado conducted the analyses for radiological constituents.  
Laboratory chemical results are summarized in Tables 3 through 6.  Results indicate that 
the water types are very different at the two wells. 

The Donnelly Ranch well (55-631442) which is completed in Ruin Granite and diabase 
(Figure 3) has sodium bicarbonate sulfate-type water.  Total dissolved solids (TDS) 
concentration is 349 milligrams per liter (mg/L) and pH is 8.9 (Table 3).  The Arizona 
Aquifer Water Quality Standard (AWQS) of 4.0 mg/L for fluoride was exceeded at this 
well; the concentration of fluoride was 10.7 mg/L (Table 3). 

The Tea Cup Ranch well (55-631444) which is completed in Quaternary alluvium and 
Tea Cup Granodiorite (Figure 3) has calcium bicarbonate-type water.  TDS concentration 
is 523 mg/L and pH is 7.0 (Table 3).  The AWQS of 10 mg/L for nitrate plus nitrite was 
exceeded at this well; the concentration of nitrate plus nitrite was 15.2 mg/L (Table 3). 

Water quality parameters were measured at well 55-221504, completed in Ruin Granite 
and Tea Cup Granodiorite (Figure 3), but a sample was not collected pending request for 
permission to sample from the owner.  Water quality parameters for wells that were 
accessible are summarized in the table below.  

 

Identifier 
Temperature 
(degrees C) 

Specific 
Electrical 

Conductance 
(µS/cm) 

 
 
 

pH 
ORP 

(millivolts) 
55-631442 
Donnelly Ranch 23.8 589 8.90 265 

55-221504  
A Diamond 
Ranch 

24.4 2,385 7.53 267 

55-631444 
Tea Cup Ranch 24.8 831 7.04 270 

Surface Water 

During reconnaissance investigations, two springs were located in the Peg Leg area.  
Neither spring is within the TSF footprint.  Photographs of the springs that were visited 
during reconnaissance are provided in Appendix C.   

Donnelly Ranch Spring  

A spring complex in Precambrian granite and diabase was located in the vicinity of the 
Donnelly Ranch wells in September 2017 (Figure 1).  Three locations with flowing water 
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were observed in an area that appears to have been excavated.  Water quality parameters 
for the three locations are summarized below. 

 

Location 
Temperature 
(degrees C) 

Specific 
Electrical 

Conductance 
(µS/cm) 

 
 
 

pH 
ORP 

(millivolts) 
80 feet SE of 
windmill 

17.9 520 8.05 322 

Hillslope E of 
bee plant field 

19.1 1,170 7.31 338 

Downhill next to 
road 

18.0 551 7.56 308 

Spring West of Grayback Windmill 

A dry spring in older Quaternary units in the SW ¼ of Sec. 16, T. 4 S., R. 12 E. was 
located on October 13, 2017 (Figure 1).  The spring is developed with a 36-inch culvert 
spring box and was once plumbed into a nearby tank.  The spring is located in a large stand 
of willow trees with travertine downstream from the spring. 
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TABLE 1.  SUMMARY OF INFORMATION FOR WELLS IN THE PEG LEG RECONNAISSANCE AREA

Cadastral
Well 

Registry #
General
Location Owner Use Latitude Longitude

Northing UTM 12
NAD83

(meters)

Easting UTM 12
NAD83

(meters)

Elevation of Land 
Surface

(feet amsl)a

Depth to 
Water

(feet bls)b Date

Casing
Diameter 
(inches)

Perforated
Interval

(feet bls)

Drill 
Depth 
(feet)

Date 
Drilled Comments

Alternate
File No.

(D-04-12)06ddd 55-635862 Gila River near 
Cochran

ASARCO Unused 33 6 18 111 9 22 3663079 485641.5 1,650 30 N/A 20 unknown 59 1956 Possible duplicate well with GWSI 330618111092201.  Stock/domestic well transferred to ASARCO in 
1999.  Equipped with a 600 gpm pump in 1982; no pump in 1996.

35-45015

22.7 11/18/1996
22.6 3/4/1998

(D-04-12)07aab unknown Gila River near 
Cochran

Unknown Unused 33 6 18 111 9 22 3662977 485356.53 1,650 22.22 9/26/2017 16 unknown unknown unknown GWSI well 330618111092201; TD = 27.18 on 9/26/2017; 16-inch casing set in 3.5 ft diameter concrete 
culvert; torch-cut slots. Possible duplicate with 55-635862.  Collared in floodplain alluvium.

none

(D-04-12)16ddb 55-803306 NW of TSF AZ State Land Deparment Stock 33 4 18 111 7 18 3660101.96 488650.26 2,115 19.4 12/3/1996 none open 28 1919 Legacy windmill well. Hand dug.  4 ft x 4 ft concrete vault.  Rancher uses this well in the wet years when 
the well gathers water; TD 19' on 10/13/2017.  Collared in alluvium.

none

dry 10/13/2017
(D-04-12)19ac 55-631448 Downstream NW of 

TSF
Rick Bader Stock unknown unknown 3659447.11 485029.76 1,901 150.6 11/18/1996 8 unknown unknown unknown Legacy well - No information on file.  Transfer of ower from Fitch Plastering Corporation to Rick Bader 

10/15/1985; windmill; rods detached; possibly the same as 55-642330.  Also GWSI 330423111093501.
78-115434

149.5 3/4/1998
  149.43 9/26/2017

(D-04-12)19b 55-642330 Downstream of TSF BLM - Phoenix District Stock unknown unknown unknown unknown unknown N/A N/A 6 unknown 150 3/22/1959 Legacy well. Appears to be a windmill. May be able to tag a water level. Possibly the same as 55-631448.  
Collared in alluvium. Fitch Plastering #1123 in 1982.

(D-04-12)23dd 55-631445 NW of TSF Rick Bader Stock 33 3 44 111 5 44 unknown unknown unknown 74.3 11/19/1996 8 unknown unknown unknown Old windmill well intially owned by the Tea Cup Ranch and the Fitch Plastering Corporation. Probably a 
stock well; could be a potentially open well with a water level. No well construction details found.  
Transferred ownership from Fitch Plastering Corporation to Rick Bader 10/15/85.

78-115431

71.6 3/4/1998
(D-04-12)23dd 55-631446 NW of TSF Rick Bader Stock unknown unknown unknown unknown unknown N/A N/A unknown unknown unknown unknown Twinned well with the above? Perhaps a mistake by ADWR. There are two separate well images on file 

showing owner transfering ownership though, implying two wells may actually exist.  Transferred ownershi
from Fitch Plastering Corporation to Rick Bader 10/15/85.

78-115432

(D-04-12)31da 55-631442 W of Donnelly Wash Rick Bader Stock unknown unknown 3655385.13 485597.34 2,220 0.04 9/26/2017 2 unknown unknown unknown Legacy well. Donnelly Ranch well. Windmill, defunct, with 2-inch column.  TD = 28.25 on 10/13/2017.  
Transferred ownership from Fitch Plastering Corporation to Rick Bader 10/15/85.  Collared in Precambrian 
granite and diabase.

78-115428

(D-04-12)31da unknown W of Donnelly Wash Rick Bader Stock unknown unknown 3655392.01 485593.01 2,220 flowing 9/26/2017 8 unknown unknown unknown Second well at Donnelly Ranch corral. Artesian. Root encircled 8-inch casing. 
TD = 37.74 on 10/13/2017.

flowing 10/13/2017
(D-04-12)34ac 55-631447 TSF Footprint; W edge Rick Bader Stock unknown unknown 3655699.69 489402.21 2,499 32.49 9/26/2017 6 unknown unknown unknown Legacy windmill well.  West of stock tank; equipped with gasoline powered jack.  Could potentially sample 

with assistance from rancher. Transferred ownership from Fitch Plastering Corporation to Rick Bader 
10/15/1985.

78-115433

(D-04-12)36aab 55-224221 TSF Footprint Timious Prodromas 
Ecclesiastical Retreat

Domestic & Stock unknown unknown unknown unknown unknown N/A N/A 5 600 - 800 800 2014 Well drilled to accompany the purhcase of the Timious Prodromas Ecclesiastical Retreat. No hydro data 
on file.

(D-04-13)29cda 55-615337 E of TSF; E of drainage 
div.

AZ State Land Deparment 26 N/A 8 unknown 26 unknown Legacy stock well?  Crowder, T.J. grazing lease 05-3391 on record; RC visits site on 8/30/2017 but cannot
find well; concrete tank is cracked and empty; M&A could not locate well on 10/13/2017.  

none

(D-04-13)30aba 55-645881 Just off F-K Road N of 
TSF

Jesse Aldridge Stock unknown unknown unknown unknown unknown 20 N/A unknown dug 70 1918 Legacy windmill well. Duplicate registration with 55-615338. Windmill abandoned in 2006. none

(D-04-13)30aba 55-615338 Just off F-K Road N of 
TSF

AZ State Land Department Stock 33 3 36 111 3 14 3657983.59 494898.59 3,100 20.7 11/19/1996 8 unknown unknown unknown Well only found on GWSI map and registry. Deepened in October 2000?  Duplicate registration with 
55-645881.  Abandonment report for windmill 2006; grazing lease 05-3391.

none

10 3/4/1998
86.65 8/30/2017 Water level by RC; pump in well; solar powered; but tank is dry; pump probably off for quite some time; 

pond is dry, too; casing is 8.75-inch OD.
90 10/13/2017 Old windmill about 50' south is grouted in (55-645881).  Red tank above well is full and overflowing.  TD or 

obstruction at 99.39'.  Water level difficult to measure; seems like cascading water. 
(D-04-13)30cab 55-221504 Off NE corner AZ State Land Department Stock 33 3'9.2"N 111 2'21.93"W 3657117.63 494760.43 3,050 200 2013 7 Open 

borehole from 
19 to 1,695

1,695 2012 Aven Associates exploration borehole. Well located on ASLD land but leased to G&H Cattle. Well pumped 
with a submersible pump for 50 minutes from 200' static WL at 20 gpm and saw a 440' drawdown in the 
well with a pumping WL of 640'. Pump installed in 2013. Detailed geologic logs for this well found in 
imaged record. 

none

  PWL > 465 8/30/2017 Water level by RC; solar pump in well; probably runs intermittently; NE trough a mile or two to the NE is ful
of water; red light on Grundfos controls is on; water level meter got hung up at 465' and well was still dry; 
however, intermittent beeps on the meter and a wet meter tape on retrieval indicates that water is trickling 
into well; possible flow in well from shallow to deep zones?

(D-04-13)30xxx 55-914122 AZ State Land Department 
(drilled by Aven Associates 

as exploration hole)

Mineral 
Exploration

2012 This is the same well as 55-221504, according to ASLD letter in 55-221504 file - was drilled as exploration 
well and then converted to stock well.  This is a permitting mistake for well 55-221504. This seems to be 
an abandoment permit? No substantial evidence of this being an actual well.  Permitting for 4 exploration 
wells drilled by Aven Associates in 2012. Possibly abandoned some?. Ownership given to ASLD. No hydro 
information. The well was converted to a stock well. Land is leased by Aven Associates.

none

(D-04-13)31bbb 55-645886 TSF Footprint Gilford Mahaffy Water Production  33 2 46 111 3 53 unknown unknown unknown 30 N/A 48 unknown 80 1940 Legacy well none
32.7 11/18/1996

(D-04-13)33cdd 55-645883 W of TSF Footprint H Z LLC Water Production unknown unknown unknown unknown unknown N/A N/A unknown unknown 40 unknown Legacy well.  RC attempts visit on 8/30/2017 but there is a gate. none

(D-05-12)13dab 55-577652 S of F-K Raod and TSF Thomas C Fletcher Domestic  unknown unknown unknown unknown unknown 200 N/A 4.5 280 - 320 320 2000 Private well. Reportedly 40' of drawdown during pumping test. none

(D-05-12)13dbb 55-570198 S of F-K Raod and TSF Victoria Oliver Domestic  unknown unknown unknown unknown unknown 200 N/A 4.5 255 - 295 295 1998 Private well. none

(D-05-12)15aca 55-565774 Donnelly Wash S of 
TFS

McLean Farms Domestic  unknown unknown unknown unknown unknown 120 N/A 4.5 140 - 180 180 1998 Private well. none
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TABLE 1.  SUMMARY OF INFORMATION FOR WELLS IN THE PEG LEG RECONNAISSANCE AREA

Cadastral
Well 

Registry #
General
Location Owner Use Latitude Longitude

Northing UTM 12
NAD83

(meters)

Easting UTM 12
NAD83

(meters)

Elevation of Land 
Surface

(feet amsl)a

Depth to 
Water

(feet bls)b Date

Casing
Diameter 
(inches)

Perforated
Interval

(feet bls)

Drill 
Depth 
(feet)

Date 
Drilled Comments

Alternate
File No.

(D-05-13)06aca 55-615373 TSF Footprint AZ State Land Deparment Stock 33 1 36 111 3 11 unknown unknown unknown 41 N/A 7 unknown 360 1964 Legacy windmill stock well; Crowder, T.J. Grazing Lease 05-3391. none
78.2 11/18/1996
35.4 3/4/1998

(D-05-13)07bcc 55-616461 S of TSF; N of 
F-K Road

AZ State Land Deparment Unknown 33 0 40 111 3 53 unknown unknown 2,905 40 N/A 7 unknown unknown prior to 1952 Legacy well; drilled prior to 1952; GWSI well 330040111035301; duplicate or ADWR 55-631444; 
GWSI water quality data from 8/20/1996 SC = 830; F = 0.7; pH = 7.1; t = 24oC; ALK = 297

none

256.6 11/18/1996
256.3 3/4/1998

(D-05-13)07bcc 55-631444 S of TSF; N of 
F-K Road

Rick Bader Stock 33 0 40 111 3 52 3652542.8 493902.2 unknown N/A N/A N/A unknown unknown unknown Duplicate registration as 55-616461. 

(D-05-13)08bbc 55-641161 S of TSF? Judith Ann Morris Family 
Trust

Stock unknown unknown unknown unknown unknown 16 N/A 8 unknown 200 1963 Legacy stock well; location not clear. none

a amsl = above mean sea level
b bls = below land surface
N/A = Not available
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TABLE 2.  SUMMARY OF GROUNDWATER LEVEL MEASUREMENTS AT WELLS IN THE PEG LEG RECONNAISSANCE AREA

Cadastral
Well

Registry # Visited Owner

Northing UTM 12
NAD83

(meters)

Easting UTM 12
NAD83

(meters)

Elevation of 
Land Surface
(feet amsl)a

Depth to Water
(feet bls)b

Date
Measured

Groundwater 
Elevation

(feet amsl) Comments
(D-04-12)06ddd 55-635862 ? ASARCO 3663079 485641.5 1,650 22.6 3/4/1998 1,627 Possible duplicate with GWSI well 330618111092201.
(D-04-12)07aab unknown Yes unknown 3662977 485356.53 1,650 22.22 9/26/2017 1,628 GWSI well 330618111092201; possible duplicate with 55-635862.
(D-04-12)16ddb 55-803306 Yes AZ State Land Deparment 3660101.96 488650.26 2,115 dry 10/13/2017 Legacy windmill well. Rancher uses this well in the wet years when the well gathers 

water; TD 19' on 10/13/2017.
(D-04-12)19ac 55-631448 Yes Rick Bader 3659447.11 485029.76 1,901 149.43 9/26/2017 1,752 Legacy well - No information on file. Windmill; rods detached.
(D-04-12)19b 55-642330 ? BLM - Phoenix District Legacy well. Same as 55-631448?
(D-04-12)31da 55-631442 Yes Rick Bader 3655385.13 485597.34 2,220 0.04 9/26/2017 2,220 Donnelly Ranch well. Windmill defunct, with 2-inch column pipe.  

TD = 28.25 on 10/13/2017.
(D-04-12)31da unknown Yes Rick Bader 3655392.01 485593.01 2,220 flowing 9/26/2017 2,223 Second well at Donnelly Ranch corral. Artesian. Root encircled 8-inch casing with 2.8-foot 

stickup; TD = 37.74' bls on 10/13/2017.
(D-04-12)34ac 55-631447 Yes Rick Bader 3655699.69 489402.21 2,499 32.49 9/26/2017 2,467 Windmill west of stock tank; equipped with gasoline powered jack.  Could potentially 

sample with assistance from rancher.
(D-04-13)30aba 55-645881 Yes Jesse Aldridge Legacy windmill well. Well abandoned in 2006.
(D-04-13)30aba 55-615338 Yes AZ State Land Department 3657983.59 494898.59 3,100 86.65 8/30/2017 3,013 Well only found on GWSI map and registry. No owner listed. Could it be the same well as 

55-645881?; solar powered pump in well; 8/30/2017 tank is dry; pump probably off for 
quite some time; pond is dry; casing is 8.75-inch OD.  Old windmill about 50' south is 
grouted in.  Well was pumping on 10/13/2017; WL = 90 feet; red tank above well is full 
and overflowing.  TD or obstruction at 99.39'.  Water level difficult to measure; seems like 
cascading water.

(D-04-13)30cab 55-221504 Yes AZ State Land Department 3657117.63 494760.43 3,050 200 2013 2,850 Aven Associates exploration borehole. Well located on state land but leased to G&H 
Cattle. Well pumped with a submersible pump for 50 minutes from 200' static WL at 
20 gpm and saw a 440' drawdown in the well with a pumping WL of 640'. Pump installed 
in 2013. Detailed geologic log for this well found in imaged record. Attempted water level 
measurement by RC; solar pump in well; probably runs intermittently; NE trough a mile or 
two to the NE is full of water; red light on Grundfos controls is on; water level meter got 
hung up at 465' and well was still dry; however, intermittent beeps on the meter and a wet 
meter tape on retrieval indicates that water is trickling into well; possible flow in well from 
shallow to deep zones.

(D-04-13)30xxx 55-914122 Yes AZ State Land Department (drilled by 
Aven Associates as exploration hole)

M&A: This is the same well as 55-221504, according to ASLD letter in 55-221504 file - 
was drilled as exploration well and then converted to stock well.  Likely a permitting 
mistake for well 55-221504. This seems to be an abandonment permit? No substantional 
evidence of this being an actual well.  Permitting for 4 exploration wells drilled by Aven 
Associates in 2012. Possibly abandoned some?. Ownership given to AZ State Land 
Department. No hydro information. The well was converted to a stock well. Land is leased 
by Aven Associates.

(D-05-13)06aca 55-615373 Yes AZ State Land Deparment 3654254.3 494979.71 3,004 32.13 9/27/2017 2,972 Legacy windmill stock well; Crowder, T.J. Grazing Lease 05-3391.

a amsl = above mean sea level
b bls = below land surface
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TABLE 3. COMMON CONSTITUENTS AND ROUTINE PARAMETERS

FOR PEG LEG RECONNAISSANCE INVESTIGATIONS

SAMPLE 
DATE

SAMPLE LOCATION SAMPLE IDENTIFIER/ 
DESCRIPTION

ANALYTICAL 
LABORATORY

SC 
(μS/cm)

pH

LABORATORY

SC 
(μS/cm)

pH

FIELD

ROUTINE PARAMETERS

TEMP 
(°C)

TDSNO₃ + NO₂ 
(as N)

FBrSiO₂SO₄HCO₃CO₃ClKNaMgCa

COMMON CONSTITUENTS   (mg/L)a b

d e
c c

RESH-1000386 ------ --- --- ---Donnelly Ranch Well 27-Sep-17 ------ --- --- --- --- --- --- 20.1 8.90 589 --- ---
RESH-1000386 0.286.46 109 1.22 ---Donnelly Ranch Well 27-Sep-17 ------ --- 19.3 --- --- --- --- --- --- --- --- --- SVL
RESH-1000386 ------ --- --- 17.7Donnelly Ranch Well 27-Sep-17 107.71.7 132 --- 0.09 j 10.7 0.938 349 --- --- --- 8.44 587 SVL
RESH-1000386 0.316.61 110 1.43 ---Donnelly Ranch Well 27-Sep-17 ------ --- 20.5 --- --- --- --- --- --- --- --- --- SVL

RESH-1000380 ------ --- --- ---Tea Cup Ranch Well 27-Sep-17 ------ --- --- --- --- --- --- 24.7 7.04 831 --- ---
RESH-1000380 19.5103 38.2 2.89 ---Tea Cup Ranch Well 27-Sep-17 ------ --- 38.1 --- --- --- --- --- --- --- --- --- SVL
RESH-1000380 ------ --- --- 24.0Tea Cup Ranch Well 27-Sep-17 365ND 58.6 --- 0.22 0.677 15.2 523 --- --- --- 7.62 860 SVL
RESH-1000380 19.6104 39.3 3.06 ---Tea Cup Ranch Well 27-Sep-17 ------ --- 39.7 --- --- --- --- --- --- --- --- --- SVL

Absent = Analyte not present 
ge = Greater than or equal to reported value 
i = Insufficient sample 
j = Estimated value 
j+ = Estimated value, high bias
j- = Estimated value, low bias 
Lost = Sample lost in processing
n = Not measured 
na = Not available 
ND = Not Detected 
np = Analyte not applicable 
Present = Analyte was detected
q = Uncertain value 
r = Unusable data 
< = Less than reported detection limit 
> = Greater than reported value 
d = Diluted.  Diluted samples are indicated only when value is estimated.
DUP = Field Duplicate
LD = Laboratory duplicate
SP = Split sample
SPD = Split-Duplicate

Shading indicates dissolved results 
Shading indicates total results
Shading indicates total recoverable results 
Shading indicates unknown filtration or no filtration method provided for analyses

Ca = Calcium

Mg = Magnesium

Na = Sodium

K = Potassium

Cl = Chloride

CO₃ = Carbonate ion

HCO₃ = Bicarbonate ion

SO₄ = Sulfate

SiO₂ = Silica

Br = Bromide

F = Fluoride

NO₃+NO₂ (as N) = Nitrate plus Nitrite, in equivalent milligrams of nitrogen per liter

TDS = Total dissolved solids

a

b

d

e

mg/L = milligrams per liter

TEMP (°C) = Temperature, in degrees Celsius

SC (µS/cm) = Specific Conductance in microsiemens per centimeter

Explanation of Codes

--- = Not available, not applicable

Values in red are above Arizona numeric water quality standards

-- = Not calculated due to non-detect

Values in blue indicate that detection limit exceeds Arizona numeric water quality standard

Arizona Numeric Aquifer Water Quality Standards --- --- --- --- --- --- --- --- --- --- 4.0 10 --- --- --- --- --- ---

* = Value reported as Na+K

c
Carbonate and Bicarbonate ions not reported directly by the laboratory are calculated 
from values reported as calcium carbonate
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TABLE 4. TRACE CONSTITUENTS

FOR PEG LEG RECONNAISSANCE INVESTIGATIONS

SAMPLE LOCATION SAMPLE 
IDENTIFIER/ 
DESCRIPTION

SAMPLE 
DATE

ANALYTICAL 
LABORATORY

TRACE CONSTITUENTS   (mg/L)

Al Sb As Ba Be B Cd Cr Co Cu CN Fe Pb Mn Hg Mo Ni Se Ag S Tl Zn

a b

Donnelly Ranch Well 27-Sep-17 r<0.04 0.0707 0.0178 <0.0010 <0.0000380.177 <0.0019 <0.0013 <0.00011 --- <0.045 <0.000065 <0.0049 --- 0.017 <0.0027 0.0004 j SVL<0.000036 --- <0.00003 0.003 jRESH-1000386

Donnelly Ranch Well 27-Sep-17 ------ --- --- --- ------ --- --- --- <0.0036 --- --- --- --- --- --- --- SVL--- <0.22 --- ---RESH-1000386

Donnelly Ranch Well 27-Sep-17 <0.000033<0.02 0.0628 0.0204 <0.0005 <0.0000380.179 <0.0010 <0.0007 <0.00011 --- <0.023 <0.000065 <0.0025 --- 0.019 <0.0014 <0.0004 SVL<0.000036 --- <0.00003 0.004 jRESH-1000386

Tea Cup Ranch Well 27-Sep-17 <0.000033<0.04 0.00213 j 0.0428 <0.0010 <0.0000380.082 <0.0019 <0.0013 0.00330 --- <0.045 0.00263 j <0.0049 --- 0.005 j <0.0027 0.0011 j SVL<0.000036 --- <0.00003 0.016RESH-1000380

Tea Cup Ranch Well 27-Sep-17 ------ --- --- --- ------ --- --- --- <0.0036 --- --- --- --- --- --- --- SVL--- <0.22 --- ---RESH-1000380

Tea Cup Ranch Well 27-Sep-17 <0.000033<0.02 0.00179 jd 0.0452 <0.0005 <0.0000380.084 <0.0010 <0.0007 0.00489 --- <0.023 0.00426 <0.0025 --- 0.006 j <0.0014 0.0009 jd SVL<0.000036 --- <0.00003 0.018RESH-1000380

Absent = Analyte not present 
ge = Greater than or equal to reported value 
i = Insufficient sample 
j = Estimated value 
j+ = Estimated value, high bias
j- = Estimated value, low bias 
Lost = Sample lost in processing
n = Not measured 
na = Not available 
ND = Not Detected 
np = Analyte not applicable 

Al = Aluminum
Sb = Antimony
As = Arsenic
Ba = Barium
Be = Beryllium
B = Boron
Cd = Cadmium
Cr = Chromium (total)
Co = Cobalt
Cu = Copper
CN = Cyanide (amenable)

Shading indicates dissolved results 
Shading indicates total results 
Shading indicates total recoverable results
Shading indicates unknown filtration or no filtration method provided for analyses 

Fe = Iron
Pb = Lead
Mn = Manganese
Hg = Mercury
Mo = Molybdenum
Ni = Nickel
Se = Selenium
Ag = Silver
S = Sulfide
Tl = Thallium
Zn = Zinc

b mg/L = milligrams per litera

--- = Not available, not applicable

Values in red are above Arizona numeric water quality standards

Arizona Numeric Aquifer Water Quality Standards --- 0.006 0.05 2.0 0.004 --- 0.005 0.1 --- --- 0.20 --- 0.05 --- 0.002 --- 0.1 0.05 --- --- 0.002 ---

Explanation of Codes

-- = Not calculated due to non-detect

Values in blue indicate that detection limit exceeds Arizona numeric water quality standard
Present = Analyte was detected
q = Uncertain value 
r = Unusable data 
< = Less than reported detection limit 
> = Greater than reported value 
d = Diluted.  Diluted samples are indicated only when value is 
estimated.
DUP = Field Duplicate
LD = Laboratory duplicate
SP = Split sample
SPD = Split-Duplicate
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TABLE 5. RADIOLOGICAL DATA

FOR PEG LEG RECONNAISSANCE INVESTIGATIONS

ANALYTICAL 
LABORATORY

SAMPLE LOCATION SAMPLE 
IDENTIFIER/ 
DESCRIPTION

SAMPLE 
DATE Adjusted 

Gross 
Alpha 
(pCi/L)

Gross Beta 
(pCi/L)

Ra-226 
(pCi/L)

Ra-228 
(pCi/L)

Ra-226 + 
Ra-228 
(pCi/L)

Total U 
(pCi/L)

Total U 
(mg/L)

RADIOLOGICAL CONSTITUENTS a

b

c
Gross 
Alpha 
(pCi/L)

5.6 ± 3.1 <11RESH-1000386 1.227-Sep-17 0.05 ± 0.08 <0.89 0.05 --- 0.0062 ACZDonnelly Ranch Well

16 ± 5 9.9 ± 3.8RESH-1000380 -0.8227-Sep-17 0.2 ± 0.08 <0.81 0.2 --- 0.0233 ACZTea Cup Ranch Well

Absent = Analyte not present 
ge = Greater than or equal to reported value 
i = Insufficient sample 
j = Estimated value 
j+ = Estimated value, high bias
j- = Estimated value, low bias 
Lost = Sample lost in processing
n = Not measured 
na = Not available 
ND = Not Detected 
np = Analyte not applicable 

Explanation of Codes

Present = Analyte was detected
q = Uncertain value 
r = Unusable data 
< = Less than reported detection limit 
> = Greater than reported value 
d = Diluted.  Diluted samples are indicated only when value is estimated.
DUP = Field Duplicate
LD = Laboratory duplicate
SP = Split sample
SPD = Split-Duplicate

15 pCi/L 50 pCi/L --- --- 5 pCi/L --- ---Arizona Numeric Aquifer Water Quality Standards

Values in red are above Arizona numeric water quality standards
Values in blue indicate that detection limit exceeds Arizona numeric water quality standard

Ra-226 = Radium 226
Ra-228 = Radium 228
 U = Uranium

pCi/L = picocuries per liter

pCi/L alert level for EPA and Arizona Numeric Standard of
4 mrem/year (milliroentgen equivalent man per year)

mg/L = milligrams per liter

< = Less than reported detection limit
--- = Not available, not applicable
 -- = Not calculated due to non-detect

d

a

b c

---
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TABLE 6. RADIOISOTOPE DATA

FOR PEG LEG RECONNAISSANCE INVESTIGATIONS

ANALYTICAL 
LABORATORY

SAMPLE LOCATION SAMPLE 
IDENTIFIER/ 
DESCRIPTION

SAMPLE 
DATE ³H (TU)  ¹⁴C (pmC) Sr (ppm) ⁸⁷Sr/⁸⁶Sr ²³⁴U (pCi/L) ²³⁵U (pCi/L) ²³⁸U (pCi/L) ²³⁴U/²³⁸U

RADIOISOTOPE DATA
a b c d e f g h

ACZRESH-1000386 --- ---Donnelly Ranch Well 27-Sep-17 --- --- 2.3 ± 1.2 <0.89 2.14 ± 1.2 1.1

ACZRESH-1000380 --- ---Tea Cup Ranch Well 27-Sep-17 --- --- 11 ± 2.5 <0.88 5.82 ± 2 2

a  ³H = Tritium; tritium unit (1 TU = 1 tritium atom per 10¹ ⁸ atoms of hydrogen)

b  ¹⁴C = carbon-14; pmC = percent modern carbon

c  Sr = strontium; ppm = parts per million

d  Mass of strontium-87 isotope divided by mass of strontium-86 isotope

e  Uranium-234 isotope; pCi/L = activity in picoCuries per liter

f   Uranium-235 isotope; pCi/L = activity in picoCuries per liter

g  Uranium-238 isotope; pCi/L = activity in picoCuries per liter

h  Activity of uranium-234 isotope divided by activity of uranium-238 isotope

Absent = Analyte not present 
ge = Greater than or equal to reported value 
i = Insufficient sample 
j = Estimated value 
j+ = Estimated value, high bias
j- = Estimated value, low bias 
Lost = Sample lost in processing
n = Not measured 
na = Not available 
ND = Not Detected 
np = Analyte not applicable 

Explanation of Codes

--- = Not available, not applicable
-- = Not calculated due to non-detect

Present = Analyte was detected
q = Uncertain value 
r = Unusable data 
< = Less than reported detection limit 
> = Greater than reported value 
d = Diluted.  Diluted samples are indicated only when value is estimated.
DUP = Field Duplicate
LD = Laboratory duplicates
SP = Split samples
SPD = Split-Duplicates
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FIGURE 4.  FOCUSED RESIDUAL BOUGUER ANOMALY 

 

(hydroGEOPHYSICS, Inc. (2017),  Figure17) 
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Appendix A 

 

 

Photographs of Field-verified Wells in the Peg Leg Area 



 

 
 

PHOTO 1.  Gila River floodplain unregistered well (D-04-12)7aab / 
GWSI 330618111092201; possibly the same as (D-04-12)06ddd / 55-635862 

 



 

 
 

PHOTO 2a.  Windmill well below Grayback Mountain (D-04-12)16ddb / 55-803306 
 

 
 

PHOTO 2b.  Close up of (D-04-12)16ddb / 55-803306 
 



 

 
 

PHOTO 3.  Well 55-642330 / GWSI 330423111093501; possibly the same as  
(D-04-12)19ac / 55-631448 

 



 

 
 

PHOTO 4a.  Donnelly Ranch windmill (D-04-12)31da / 55-631442 
 
 
 

 
 

PHOTO 4b.  Donnelly Ranch artesian well – (D-04-12)31da / unregistered 



 

 

 
 

PHOTO 5a.  Windmill well (D-04-12)34ac / 55-631447 
 
 
 

 
 

PHOTO 5b.  Close up of (D-04-12)34ac / 55-631447 



 

 
 

PHOTO 6a.  Well (D-04-13)30aba / 55-615338; replacement well for 55-645881 
 

 

 
 

PHOTO 6b.  Well (D-04-13)30aba / 55-645881; abandoned in 2006 
 



 

 
 

PHOTO 7.  Aven Associates deep mineral exploration borehole (D-04-13)30cab /  
55-221504; duplicate registration with 55-914122 

 



 

 
 

PHOTO 8a.  Well (D-05-13)06aca / 55-615373 
 
 

 
 

PHOTO 8b.  Close up of (D-05-13)06aca / 55-615373 



 

 
 

PHOTO 9.  Tea Cup Ranch well (D-05-13)07bcc / 55-631444; 
duplicate registration with 55-616461 



 

Appendix B 

 

 

Imaged Records from the Arizona Department of 
Water Resources 55 Well Registry Database 















































































































































































































































































































































































































































 

 

Appendix C 

 

 

Photographs of Field-verified Springs in the Peg Leg Area 



 
 

PHOTO 1.  Spring at Donnelly Ranch 
  



 
 

 
 

PHOTO 2.  Close up of spring at Donnelly Ranch 
 
 
 
 



 
 

PHOTO 3.  Dry spring below Grayback Mountain 
 
 



 
 

PHOTO 4.  Close up of spring below Grayback Mountain 
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