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3.9.1 Geography of the Morenci Basin

The Morenci Basin is a medium-size, 1,599 square mile basin in the northeast portion of the 
planning area.  Geographic features and principal communities are shown on Figure 3.9-1.  The 
basin is characterized by high-elevation mountain ranges and a diversity biotic communities 
including Rocky Mountain and montane conifer forest, Great Basin conifer, madrean evergreen 
woodland, plains and Great Basin grassland, interior chaparral, Chihuahuan desertscrub and semi-
desert grassland vegetation. (see Figure 3.0-10)  Riparian vegetation includes: wet meadow and 
mountain scrub on the San Francisco River near Alpine; mixed broadleaf and cottonwood/willow 
on the Campbell Blue Creek; cottonwood/willow, mixed broadleaf and mesquite on the Blue 
River; mixed broadleaf on Cienega and Willow Creeks; and mesquite and mixed broadleaf on 
Eagle Creek and the San Francisco River north of Clifton. 

•	 Principal geographic features shown on Figure 3.9-1 are:
o San Francisco River running from the west to the east in Apache County and from 

the east to the south near Clifton
o Blue River south of the Apache County line, which flows south through the basin 

and joins the San Francisco River
o Eagle Creek in the vicinity of the boundary between Graham and Greenlee 

Counties
The lowest point at approximately 3,600 feet where the San Francisco River exits the o 
basin.

Not well shown on Figure 3.9-1 is the Mogollon Rim, which includes the highest point in the o 
basin at 9,346 feet. 
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3.9.2 Land Ownership in the Morenci Basin

Land ownership, including the percentage of ownership in each category, is shown for the 
Morenci Basin in Figure  3.9-2.   Primary land ownership features are the large block of national 
forest land, a significant amount of tribal land and the relatively large contiguous portion 
of private land around Morenci used predominantly for mining activities.  A description of 
land ownership data sources and methods is found in Volume 1, Appendix A.  More detailed 
information on National Parks, Monuments, Riparian, Conservation, Wildlife and Wilderness 
Areas is found in Section 3.0.3.

A key land ownership feature of this basin is the large amount of National Forest Service land in 
the Apache-Sitgreaves National Forest.  This basin contains a one-third of the two million acre 
forest.  This forest is unique in Arizona because it contains more than 680 miles of rivers and 
streams and 34 lakes and reservoirs, more than any other Southwestern National Forest.  The 
basin also includes the entire 172,762 acre Blue Range Primitive Area, the only primitive area in 
the United States (USFS, 2006).  Land ownership categories are discussed below in the order of 
percentage from largest to smallest in the basin. 

National Forest 
•	 67.6% of the land is federally owned and managed by the United States Forest Service 

(USFS).  
•	 All national forest land in the basin is in the Apache-Sitgreaves National Forest in two 

ranger districts, the Alpine Ranger District in the northern portion of the basin and the 
Clifton Ranger District in the southern portion of the basin.

A portion of the Escudilla Wilderness is located at the northernmost tip of the basin.  •	
(see Figure 3.0-13)

•	 Primary land uses are recreation, wildlife protection and timber production.

Indian Reservations
•	 21.7% of the land is under ownership of the San Carlos Apache Tribe.
•	 Primary land use is grazing.

Private
•	 5.8% of land is private.
•	 The majority of private land is surrounding Morenci. 
•	 Private in-holdings are scattered throughout the National Forest lands. 
•	 Primary land uses are mining, domestic and commercial.

U.S. Bureau of Land Management (BLM)
•	 3.8% of land is federally owned and managed by the Safford Field Office of the Bureau 

of Land Management.
•	 The basin contains a small portion of the Gila Box Riparian National Conservation Area 

in T5S, R29E.
•	 All BLM land is in the southern-most tip of the basin and is interspersed with private and 

state trust lands.
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•	 Primary land use is grazing.

State Trust
•	 1.6% of land in this basin is held in trust for public schools and to a lesser extent the 

University of Arizona, hospital for disabled miners and the Arizona Hospital.
•	 All state owned land is in the southernmost-tip of the basin and is interspersed with BLM 

and private lands.
•	 Primary land use is grazing.
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3.9.3 Climate of the Morenci Basin

Climate data from NOAA/NWS Coop Network and SNOTEL/Snowcourse stations are complied 
in Table 3.9-1 and the locations are shown on Figure 3.9-3.  Figure 3.9-3 also shows precipitation 
contour data from the Spatial Climate Analysis Service (SCAS) at Oregon State University.  The 
Morenci Basin does not contain Evaporation Pan and AZMET stations.  More detailed information 
on climate is found in Section 3.0.4.  A description of the climate data sources and methods is 
found in Volume 1, Appendix A.

NOAA/NWS Coop Network
•	 Refer to Table 3.9-1A.	

There are four NOAA/NWS Coop Network stations in the basin.  The average monthly •	
maximum temperature occurs in July at all stations and ranges from 61.6°F in Alpine to 
84.7°F in Clifton. The average monthly minimum temperature occurs in December or 
January and ranges from 29.1°F in Alpine to 45.8°F in Clifton.

•	 Highest average seasonal rainfall occurs in both the summer (July-September) and fall 
(October – December). For the period of record used, the highest annual rainfall is 21.66 
inches at Alpine and the lowest is 13.29 inches at Morenci.

SNOTEL/Snowcourse
•	 Refer to Table 3.9-1D.
•	 The Morenci Basin is the only basin in the planning area with SNOTEL/Snowcourse 

data.
There are five SNOTEL/Snowcourse stations in the basin.•	
The highest average monthly snowpack at most stations is in March.  •	

SCAS Precipitation Data
See Figure 3.9-3•	

•	 Additional precipitation information shows rainfall as high as 32 inches along the Mogollon 
Rim near Highway 191 and as low as 12 inches in the vicinity of Clifton. 
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Table 3.9-1 Climate Data for the Morenci Basin
A. nOAA/nWS Co-op network:

Max/Month Min/Month Winter Spring Summer Fall Annual

Alpine 8050 1971-2000 61.6/Jul 29.1/Jan 3.94 2.24 10.31 5.17 21.66

Blue 5420 1971-2000 70.5/Jul 36.0/Dec 4.37 1.86 9.82 5.09 21.14

Granville 6800 1955-19751 70.2/Jul 34.7/Jan 3.03 3.25 5.73 6.47 17.19

Clifton 3480 1971-2000 84.7/Jul 45.8/Dec 3.00 1.10 5.77 3.42 13.29

Source: WRCC, 2005

notes:
1Average temperature for period of record shown; average precipitation from 1971-2000

B. evaporation Pan:

Station name elevation
(in feet)

Period of Record 
Used for 
Averages

Avg. Annual evap
(in inches)

C. AZMeT:

Station name elevation
(in feet) Period of Record

D. SnOTeL/Snowcourse:

Jan. Feb. March April May June

Beaverhead 8,000 1938 - current 1.4 (27) 2.7 (67) 2.8 (68) 1.1 (64) 0.4 (1) 0 (0)

Coronado Trail 8,350 1938 - current 1.3 (29) 2.8 (69) 2.9 (69) 1.0 (65) 0 (1) 0 (0)

Coronado Trail 
SNOTEL 8,400 1983 - current 1.8 (24) 3.2 (24) 3.1 (24) 0.4 (23) 0 (24) 0 (24)

Hannagen Meadows 9,090 1964 - 2000 
(discontinued) 4.5 (23) 7.3 (36) 9.8 (36) 9.3 (36) 8.1 (2) 0 (0)

Nutrioso 8,500 1938 - current 0.9 (29) 1.8 (69) 1.78 (69) 0.5 (69) 0 (1) 0 (0)

Source: Natural Resources Conservation Service, 2006

None

Average Annual Reference evaportranspiration, in inches 
(Number of years to calculate averages)

None

Station name elevation
(in feet) Period of Record

Average Snowpack, at Beginning of the Month, as Inches Snow Water Content 
(Number of measurements to calculate average)

Average Total Precipitation (in inches)
Station name elevation

(in feet)

Period of Record 
Used for 
Averages

Average Temperature Range (in F)
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3.9.4 Surface Water Conditions in the Morenci Basin

Streamflow data, including average seasonal flow, average annual flow and other information is 
shown in Table 3.9-2.  Flood ALERT equipment in the basin is shown on Table 3.9-3.  Reservoir 
and stockpond data, including maximum storage or maximum surface area of large reservoirs 
and type of use of the stored water, are shown in Table 3.9-4.   The location of streamflow gages 
identified by USGS number, flood ALERT equipment, USGS runoff contours and large reservoirs 
are shown on Figure 3.9-5.  Descriptions of stream, reservoir and stockpond data sources and 
methods are found in Volume 1, Appendix A.

Streamflow Data
•	 Refer to Table 3.9-2.
•	 Data from six stations on four watercourses are shown on the table and on Figure 3.9-5.  

Three stations have been discontinued and three are real-time stations.
•	 The average seasonal flow for most of the stations is highest in the Winter (January-March) 

and lowest in the Spring (April-June) or Summer (July-September).
•	 Maximum annual flow in this basin was 678,755 acre-feet in 1915 on the San Francisco 

River, see Figure 3.9-4, and minimum annual flow was 724 acre-feet in 1964 on Willow 
Creek.  

Flood ALERT Equipment
•	 Refer to Table 3.9-3.
•	 There are seven stations in the basin as of October 2005.  

Reservoirs and Stockponds
•	 Refer to Table 3.9-4
•	 There are four large and 16 small reservoirs in this basin.
•	 The largest reservoir, the Silver Basin, has a maximum storage capacity of 5,200 acre-

feet.
•	 The reservoirs are used for irrigation, recreation and other purposes.
•	 There are an estimated 673 stockponds in this basin.

Runoff Contour
•	 Refer to Figure 3.9-5.

Average annual runoff increases from 0.5 inches, or 26.65 acre-feet per square mile, in the •	
vicinity of Clifton and Morenci to two inches, or 106.6 acre-feet per square mile, as you 
move north toward the Mogollon Rim.  
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Table 3.9-3 Flood ALeRT equipment in the Morenci Basin

Station ID Station name Station Type Install Date Responsibility

510 Sardine Saddle Precipitation 11/15/1993 Town of Clifton

515 Maverick Hill Precipitation NA Town of Clifton

525 Blue River Precipitation/Stage 1/1/1993 Town of Clifton

560 Clifton Precipitation/Stage NA Town of Clifton

575 Blue Vista Precipitation 1/1/1996 Town of Clifton

580 Escudilla Mountain Precipitation 10/23/1996 Town of Clifton

610 Clifton ADOT Weather 
Station Weather Station 8/31/2001 ADWR

Source: ADWR 2005a

notes:
NA = Not available
ADOT = Arizona Department of Transportation
ADWR = Arizona Department of Water Resources
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Table 3.9-4 Reservoirs and Stockponds in the Morenci Basin

A. Large Reservoirs (500 acre-feet capacity and greater)

MAP
KeY

ReSeRVOIR/LAKe nAMe 
(name of dam, if different) OWneR/OPeRATOR MAXIMUM

STORAGe (AF) USe1 JURISDICTIOn

1 Silver Basin Phelps Dodge-Morenci 5,200 O State

2 Luna Luna Irrigation 1,800 I State

3 Columbine Phelps Dodge-Morenci 5222 O State

B. Other Large Reservoirs (50 acre surface area or greater)3

MAP
KeY

ReSeRVOIR/LAKe nAMe 
(name of dam, if different) OWneR/OPeRATOR

MAXIMUM
SURFACe AReA 

(acres)
USe1 JURISDICTIOn

4 Dry San Carlos Apache Tribe 229 R Tribal

Source: Compilation of databases from ADWR & others 

C. Small Reservoirs (greater than 15 acre-feet and less than 500 acre-feet capacity)
Total number: 4
Total maximum storage: 1,327 acre-feet

D. Other Small Reservoirs (between 5 and 50 acres surface area)3

Total number: 12
Total surface area: 138 acres

e. Stockponds (up to 15 acre-feet capacity)
Total number: 673 (from water right filings)

notes:
1I=irrigation; O=other; R=recreation 
2Normal capacity < 500acre-feet
3Capacity data not available to ADWR
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3.9.5 Perennial/Intermittent Streams and Major Springs in the Morenci Basin

Major and minor springs with discharge rates and date of measurement, and the total number of 
springs in the basin are shown in Table 3.9-5.  The locations of major springs as well as perennial 
and intermittent streams are shown on Figure 3.9-6.   Descriptions of data sources and methods for 
intermittent and perennial reaches and springs are found in Volume 1, Appendix A.

•	 There are many perennial stream reaches located throughout the basin. Some of these 
streams are the San Francisco River, Blue River, Grant Creek, Strayhorse Creek, KP Creek, 
Willow Creek, Cienega Creek and Eagle Creek.

•	 Numerous intermittent streams are also located throughout the basin. 
•	 There are nine major springs with a measured discharge of 10 gallons per minute (gpm) or 

greater at any time.  The largest discharge rate was 200 gpm at an unnamed spring along 
the San Francisco River north of Clifton.  

•	 Springs with measured discharge of 1 to 10 gpm are not mapped but coordinates are given 
in Table 3.9-5.  There are eight minor springs identified in this basin. 

•	 Listed discharge rates may not be indicative of current conditions.  All springs measurements 
are over 10 years old; seven springs were measured before 1982 and one has no date.

•	 The total number of springs identified by the USGS varies from 308 to 358, depending on 
the database reference.
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A. Major Springs (10 gpm or greater):

Latitude Longitude

1 Unnamed2 331603 1091053 200 6/16/1978

2 Unnamed2 331922 1091123 100 NA

3 Unnamed 331735 1091603 100 6/16/1978

4 Eagle Creek Hot 330249 1092623 50 During or prior to 
1982

5 Hannah 332401 1090907 50 During or prior to 
1982

6 KP Cienega (multiple) 333428 1092116 50 6/26/1973

7 Rock Basin 331302 1090748 20 During or prior to 
1982

8 Smuggler2 325653 1092041 20 07/1992

9 Unnamed2 334448 1090404 10 6/14/1978

B. Minor Springs (1 to 10 gpm):

Latitude Longitude

Coronado 331002 1092202 5 6/17/1978

Gulch2,3 331000 1092109 3 04/1980

Sycamore Gulch2,3 330854 1091837 3 12/1981

Metcalf 2,3 331047 1092050 2 04/1980

Judges2,3 330919 1092249 2 12/1991

Strayhorse 332638 1092131 2 6/26/1978

Sycamore2,3 330026 1091857 1 04/1980

Burnt Corral 333124 1091808 1 6/26/1978
Source: Compilation of databases from ADWR & others 

notes:
NA = Not Available
1Most recent measurement identified by ADWR
2Spring not displayed on current USGS topo map
3Location approximated by ADWR

Location Discharge
(in gpm)1

Date Discharge 
Measured

C. Total number of springs, regardless of discharge, identified by USGS 
(see ALRIS, 2005a and USGS, 2006a): 308 to 358

name

Table 3.9-5 Springs in the Morenci Basin

Map
Key name

Location Discharge
(in gpm)1

Date Discharge 
Measured
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3.9.6 Groundwater Conditions of the Morenci Basin

Major aquifers, well yields, estimated natural recharge, estimated water in storage, number of 
index wells and date of last water-level sweep are shown in Table 3.9-6.  Figure 3.9-7 shows aquifer 
flow direction and water-level change between 1990-1991 and 2003-2004.  Figure 3.9-8 contains 
hydrographs for selected wells shown on Figure 3.9-7.  Figure 3.9-9 shows well yields in five yield 
categories.  A description of aquifer data sources and methods as well as well data sources and 
methods, including water-level changes and well yields are found in Volume 1, Appendix A.  

Major Aquifers
•	 Refer to Table 3.9-6 and Figure 3.9-7.
•	 The major aquifers in this basin are recent stream alluvium and volcanic rock.
•	 Flow direction is generally from north to south. 

Well Yields
•	 Refer to Table 3.9-6 and Figure 3.9-9.
•	 As shown on Figure 3.9-9 well yields in this basin range from less than 100 gallons per 

minute (gpm) to more than 2,000 gpm. 
•	 One source of well yield information, based on 53 reported wells, indicates that the median 

well yield in this basin is 600 gpm.

Natural Recharge
•	 Refer to Table 3.9-6.
•	 The only natural recharge estimate in this basin is 15,000 acre-feet per year. 

Water in Storage
•	 Refer to Table 3.9-6.
•	 The only storage estimate is three million acre-feet to a depth of 1,200 feet.
 

Water Level
•	 Refer to Figure 3.9-7.  Water levels are shown for wells measured in 2003-2004. 
•	 The Department annually measures four index wells in this basin.  A hydrograph for one of 

these two wells is shown in Figure 3.9-8.
•	 The deepest recorded water level in the basin in 2003-2004 is 78 feet and the shallowest is 

eight feet.  All recorded water level changes are in the vicinity of Alpine. 
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Basin Area, in square miles:

estimated natural Recharge, in 
acre-feet/year:

Current number of Index Wells:
Date of Last Water-level Sweep:

1Predevelopment Estimate

Anning and Duet (1994)

15,000 Freethey and Anderson (1986)

4
1978 (6 wells measured)

estimated Water Currently in 
Storage, in acre-feet: 3,000,0001 (to 1,200 ft) Freethey and Anderson (1986)

Well Yields, in gal/min:

Table 3.9-6 Groundwater Data for the Morenci Basin

Major Aquifer(s):

name and/or Geologic Units

Recent Stream Alluvium

Volcanic Rock

1,599

Range 2 - 5,900
Median 600

(53 wells reported)

Reported on registration forms for 
large (> 10-inch) diameter wells

Range 0 - 2,500

3/30/2009
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3.9.7 Water Quality of the Morenci Basin

Sites with parameter concentrations that have equaled or exceeded drinking water standard(s) 
(DWS), including location and parameter(s) are shown in Table 3.9-7A.  Impaired lakes and 
streams with site type, name, length of impaired stream reach, area of impaired lake, designated use 
standard and parameter(s) exceeded is shown in Table 3.9-7B.  Figure 3.9-10 shows the location 
of exceedences and impairment keyed to Table 3.9-7.  All community water systems are regulated 
under the Safe Drinking Water Act and treat water supplies to meet drinking water standards.  Not 
all parameters were measured at all sites; selective sampling for particular constituents is common.  
A description of water quality data sources and methods is found in Volume 1, Appendix A.  

Well, Mine or Spring sites that have equaled or exceeded drinking water standards (DWS)
•	 Refer to Table 3.9-7A.
•				Three sites have parameter concentrations that have equaled or exceeded DWS.  
•	 Parameters equaled or exceeded include beryllium, cadmium, copper, fluoride, arsenic, 

lead and nitrates

Lakes and Streams with impaired waters
•	 Refer to Table 3.9-7B.
•	 Water quality standards were exceeded in one lake, Luna Lake, and one reach of the San 

Francisco River. 
•	 The parameters exceeded in Luna Lake included dissolved oxygen and pH levels. 
•	 The parameter exceeded in the San Francisco River was sediment. 
•	 Luna Lake has been evaluated under the ADEQ water quality improvement effort called 

the Total Maximum Daily Load  (TMDL) program.  The TMDL report for Luna Lake was 
accepted by the EPA in 2000 and implementation of the water quality improvement plan is 
underway.  There are no TMDL reports for the impaired reach of the San Francisco River.
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A.  Wells, Springs and Mines

Township Range Section

1 Well 4 South 29 East 2
2 Well 4 South 29 East 20
3 Well 4 South 32 East 18 NO3

Source: Compilation of databases from ADWR & others 

B.  Lakes and Streams

a Lake Luna NA 120 A&W, AgL,
FBC DO, pH

b Stream

San Francisco 
River

(headwaters to 
New Mexico 

border)

13 NA A&W Sediment

Source: ADEQ 2005d

notes:
Because of map scale, feature locations may appear different than the location indicated on the table
NA = Not applicable
1  Water quality samples collected between 1996 and 2004. 
2   As = Arsenic
    Be = Beryllium
    Cd = Cadmium
    Cu = Copper
    DO = Dissolved oxygen
    F= Fluoride
    Pb = Lead
    NO3 = Nitrate
    pH = Measurement of acidity or alkalinity
3 A&W = Aquatic and Wildlife
   AgL = Agricultural Livestock Watering
   FBC = Full Body Contact

Be, Cd, Cu, F
As, Pb

Table 3.9-7 Water Quality exceedences in the Morenci Basin1

Map Key Site Type
Site Location Parameter(s) Concentration has 

equaled or exceeded Drinking Water 
Standard (DWS)2

Area of Impaired 
Lake (in acres)

Designated Use 
Standard3

Parameter(s)
exceeding Use 

Standard2
Map Key Site Type Site name

Length of 
Impaired Stream 
Reach (in miles)
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3.9.8 Cultural Water Demands in the Morenci Basin

Cultural water demand data including population, number of wells and the average well pumpage 
and surface water diversions by the municipal, industrial and agricultural sectors are shown in 
Table 3.9-8.  Effluent generation including facility ownership, location, population served and not 
served, volume treated, disposal method and treatment level is shown on Table 3.9-9.  Figure 3.9-
11 shows the location of demand centers.  A description of cultural water demand data sources and 
methods is found in Volume 1, Appendix A.  More detailed information on cultural water demands 
is found in Section 3.0.7.

Cultural Water Demands
•	 Refer to Table 3.9-8 and Figure 3.9-11.
•	 Population decreased from 1980 to 2000. 
•	 Total groundwater use has increased from 1971 to 2003 with an average of 9,600 acre-feet 

pumped per year in the period from 2001-2005. 
•	 Historical surface-water diversions are not available for this basin, however, surface water 

diversions have decreased from 1991 to 2005 with 1,700 acre-feet diverted per year in the 
period from 1991 – 2005. 

•	 All surface-water diversions between 1991 and 2005 were for municipal and industrial 
uses, however, over 90% of the municipal and industrial water supply is groundwater.

•	 Almost all municipal and industrial demand is in the vicinity of Clifton and Morenci. 
•	 Also in the Morenci and Clifton area is the active Morenci Mine.
•	 There is no agricultural demand reported in this basin. 
•	 As of 2005, there were 505 registered wells with a pumping capacity of less than or equal 

to 35 gallons per minute and 145 wells with a pumping capacity of more than 35 gallons 
per minute.

Effluent Generation
•	 Refer to Table 3.9-9.
•	 There are three wastewater treatment facilities in the basin.  
•	 Two of these facilities serve communities, effluent at the third facility is generated by the 

copper mining process and used for industrial purposes. 
•	 Over 3,500 people are served by the two municipal facilities. 

186 acre-feet of effluent from the municipal facilities per year are generated in this basin •	
and discharged into either an evaporation pond or a watercourse.
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Q < 35 gpm Q > 35 gpm Municipal Industrial Agricultural Municipal Industrial Agricultural

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980 8,620
1981 8,284
1982 7,948
1983 7,612
1984 7,276
1985 6,940
1986 6,604
1987 6,268
1988 5,932
1989 5,596
 1990 5,260
1991 5,248
1992 5,236
1993 5,224
1994 5,212
1995 5,200
1996 5,186
1997 5,177
1998 5,165
1999 5,153
2000 5,141
2001 5,126
2002 5,111
2003 5,096
2004 5,081
2005 5,066
2010 4,990
2020 5,021
2030 5,113

WELL TOTALS: 505 145
notes:
NR = Not reported
1 Does not include evaporation losses from stockponds and reservoirs, or effluent
2 Includes all wells through June 1980.

600 1,100

600 2,400

600 2,100

8,200

13,7001,000

17,9001,000

72 9

NR

USGS
(2007)
ADWR
(2008b)
ADWR
(2008c)

24 NR

NR NR

46

1,400

NR

35 13 NR NR

ADWR
(1994a)
ADWR
Show
Low
Lake

Report
(2005)

4,700 NR

66 16 5,100 NR

47 24 6,400

2392 592

3,900 NR

Table 3.9-8 Cultural Water Demands in the Morenci Basin1

Year
estimated

and Projected 
Population

number of Registered Water 
Supply Wells Drilled

Average Annual Demand (in acre-feet)

Well Pumpage Surface-Water Diversions Data
Source
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3.9.9 Water Adequacy Determinations in the Morenci Basin

Water adequacy determination information including the subdivision name, location, number 
of lots, adequacy determination, reason for the inadequacy determination, date of determination 
and subdivision water provider are shown in Table 3.9-10.  Figure 3.9-12 shows the locations 
of subdivisions keyed to the Table.  A description of the Water Adequacy Program is found in 
Volume 1, Appendix C.  Adequacy determination data sources and methods are found in Volume 
1, Appendix A.

•	 All subdivisions receiving an adequacy determination are in Apache County in the vicinity 
of Alpine.  Eleven water adequacy determinations have been made in this basin through 
December 2008.  

•	 One determination of water inadequacy has been made because the applicant failed to 
demonstrate the legal right to use the water or failed to demonstrate the provider’s legal 
authority.
Of the 1,859 lots in 10 subdivisions for which lot information was available, approximately •	
1,825 lots, or 98%, were determined to be adequate.



36
6 

 
 

 
S

ec
tio

n 
3.

9 
   

M
or

en
ci

 B
as

in

A
riz

on
a 

W
at

er
 A

tla
s 

Vo
lu

m
e 

3

To
w

ns
hi

p
R

an
ge

Se
ct

io
n

1
A

lp
in

e 
C

ou
nt

ry
 C

lu
b

A
pa

ch
e

5 
N

or
th

31
 E

as
t

19
, 2

0
8

53
-5

00
25

7
A

de
qu

at
e

7/
18

/1
98

4
A

lp
in

e 
C

ou
nt

ry
 C

lu
b 

H
O

A

2
A

lp
in

e 
Fo

re
st

 E
st

at
es

A
pa

ch
e

5 
N

or
th

30
 E

as
t

11
75

53
-4

02
27

7
A

de
qu

at
e

10
/1

7/
20

06
Tu

rn
er

 R
an

ch
es

 W
at

er
 C

o.

3
A

lp
in

e 
H

ig
hl

an
ds

A
pa

ch
e

5 
N

or
th

30
 E

as
t

13
47

53
-5

00
25

9
A

de
qu

at
e

2/
28

/1
97

8
A

lp
in

e 
H

ig
hl

an
ds

 W
at

er
 

C
om

pa
ny

4
A

lp
in

e 
V

ill
ag

e 
A

cr
es

A
pa

ch
e

5 
N

or
th

30
 E

as
t

11
, 1

4
15

05
N

A
A

de
qu

at
e

3/
16

/1
98

8
M

ou
nt

ai
n 

S
pr

in
gs

 W
at

er
 

C
om

pa
ny

5
A

lp
in

e 
V

ill
ag

e 
A

cr
es

 2
A

pa
ch

e
6 

N
or

th
31

 E
as

t
11

, 1
5

66
53

-5
00

26
2

A
de

qu
at

e
12

/1
6/

19
93

M
ou

nt
ai

n 
S

pr
in

gs
 W

at
er

 
C

om
pa

ny

6
A

lp
in

e 
V

ill
ag

e 
E

as
t

A
pa

ch
e

5 
N

or
th

30
 E

as
t

14
N

A
53

-5
00

26
3

A
de

qu
at

e
7/

16
/1

98
5

M
ou

nt
ai

n 
S

pr
in

gs
 W

at
er

 
C

om
pa

ny
7

B
ec

ke
r E

st
at

es
A

pa
ch

e
5 

N
or

th
31

 E
as

t
19

29
53

-5
00

31
3

A
de

qu
at

e
3/

29
/1

98
2

B
ec

ke
r E

st
at

es
 H

O
A

8
B

lu
e 

S
pr

uc
e

A
pa

ch
e

5 
N

or
th

30
 E

as
t

12
24

53
-5

00
34

4
A

de
qu

at
e

7/
11

/1
98

9
A

lp
in

e 
W

at
er

 S
ys

te
m

9
Ja

ck
so

n 
S

pr
in

g 
E

st
at

es
A

pa
ch

e
5 

N
or

th
31

 E
as

t
18

34
53

-5
00

81
9

In
ad

eq
ua

te
B

1/
7/

19
87

Ja
ck

so
n 

S
pr

in
g 

E
st

at
es

 H
O

A

10
P

in
e 

R
id

ge
 E

st
at

es
A

pa
ch

e
5 

N
or

th
31

 E
as

t
18

36
53

-5
01

15
3

A
de

qu
at

e
8/

3/
19

83
P

in
e 

R
id

ge
 E

st
at

es
 H

O
A

11
Th

e 
R

an
ch

 a
t A

lp
in

e,
 

A
m

en
de

d
A

pa
ch

e
5 

N
or

th
31

 E
as

t
7,

 1
8

35
53

-7
00

37
2

A
de

qu
at

e
8/

20
/2

00
7

A
lp

in
e 

D
om

es
tic

 W
at

er
 

Im
pr

ov
em

nt
 D

is
tri

ct
S

ou
rc

e:
 A

D
W

R
 2

00
8a

 

n
ot

es
:

   
   

   
 N

A
 =

 N
ot

 A
va

ila
bl

e
   

   
   

   
 1

E
ac

h 
de

te
rm

in
at

io
n 

of
 th

e 
ad

eq
ua

cy
 o

f w
at

er
 s

up
pl

ie
s 

av
ai

la
bl

e 
to

 a
 s

ub
di

vi
si

on
 is

 b
as

ed
 o

n 
th

e 
in

fo
rm

at
io

n 
av

ai
la

bl
e 

to
 A

D
W

R
 a

nd
 th

e 
st

an
da

rd
s 

of
 re

vi
ew

 a
nd

 p
ol

ic
ie

s 
in

 e
ffe

ct
 a

t t
he

 ti
m

e 
th

e 
de

te
rm

in
at

io
n 

w
as

 m
ad

e
In

 s
om

e 
 c

as
es

, A
D

W
R

 m
ig

ht
 m

ak
e 

a 
di

ffe
re

nt
 d

et
er

m
in

at
io

n 
if 

a 
si

m
ila

r a
pp

lic
at

io
n 

w
er

e 
su

bm
itt

ed
 to

da
y,

 b
as

ed
 o

n 
th

e 
hy

dr
ol

og
ic

 d
at

a 
an

d 
ot

he
r i

nf
or

m
at

io
n 

cu
rr

en
tly

 a
va

ila
bl

e,
 a

s 
w

el
l a

s 
cu

rr
en

t r
ul

es
 a

nd
 p

ol
ic

ie
s.

   
   

   
   

 2
  P

rio
r t

o 
Fe

br
ua

ry
 1

99
5,

 A
D

W
R

 d
id

 n
ot

 a
ss

ig
n 

fil
e 

nu
m

be
rs

 to
 a

pp
lic

at
io

ns
 fo

r a
de

qu
ac

y.
  B

et
w

ee
n 

19
95

-2
00

6 
al

l a
pp

lic
at

io
ns

 fo
r a

de
qu

ac
y 

w
er

e 
gi

ve
n 

a 
fil

e 
nu

m
be

r w
ith

 a
 2

2 
pr

ef
ix

.
In

 2
00

6 
a 

53
 p

re
fix

 w
as

 a
ss

ig
ne

d 
to

 a
ll 

w
at

er
 a

de
qu

ac
y 

re
po

rts
 a

nd
 a

pp
lic

at
io

ns
 re

ga
rd

le
ss

 o
f t

he
ir 

is
su

e 
da

te
.

3
A

.  
P

hy
si

ca
l/C

on
tin

uo
us

 
   

1)
  I

ns
uf

fic
ie

nt
 D

at
a 

(a
pp

lic
an

t c
ho

se
 n

ot
 to

 s
ub

m
it 

ne
ce

ss
ar

y 
in

fo
rm

at
io

n,
 a

nd
/o

r a
va

ila
bl

e 
hy

dr
ol

og
ic

 d
at

a 
in

su
ffi

ci
en

t t
o 

m
ak

e 
de

te
rm

in
at

io
n)

   
2)

  I
ns

uf
fic

ie
nt

 S
up

pl
y 

(e
xi

st
in

g 
w

at
er

 s
up

pl
y 

un
re

lia
bl

e 
or

 p
hy

si
ca

lly
 u

na
va

ib
le

;fo
r g

ro
un

dw
at

er
, d

ep
th

-to
-w

at
er

 e
xc

ee
ds

 c
rit

er
ia

)
   

3)
  I

ns
uf

fic
ie

nt
 In

fra
st

ru
ct

ur
e 

(d
is

tri
bu

tio
n 

sy
st

em
 is

 in
su

ffi
ci

en
t t

o 
m

ee
t d

em
an

ds
 o

r a
pp

lic
an

t p
ro

po
se

d 
w

at
er

 h
au

lin
g)

   
   

   
   

 B
.  

Le
ga

l (
ap

pl
ic

an
t f

ai
le

d 
to

 d
em

on
st

ra
te

 a
 le

ga
l r

ig
ht

 to
 u

se
 th

e 
w

at
er

 o
r f

ai
le

d 
to

 d
em

on
st

ra
te

 th
e 

pr
ov

id
er

's
 le

ga
l a

ut
ho

rit
y 

to
 s

er
ve

 th
e 

su
bd

iv
is

io
n)

   
   

   
   

 C
.  

W
at

er
 Q

ua
lit

y 
   

   
   

   
 D

.  
U

na
bl

e 
to

 lo
ca

te
 re

co
rd

s

Ta
bl

e 
3.

9-
10

 A
de

qu
ac

y 
D

et
er

m
in

at
io

ns
 in

 th
e 

M
or

en
ci

 B
as

in
1

n
o.

 o
f 

Lo
ts

A
D

W
R

 F
ile

 
n

o.
2

A
D

W
R

 A
de

qu
ac

y 
D

et
er

m
in

at
io

n

R
ea

so
n(

s)
 fo

r 
In

ad
eq

ua
cy

D
et

er
m

in
at

io
n3

M
ap

 K
ey

Su
bd

iv
is

io
n 

n
am

e
C

ou
nt

y
Lo

ca
tio

n
D

at
e 

of
 

D
et

er
m

in
at

io
n

W
at

er
 P

ro
vi

de
r a

t t
he

 T
im

e 
of

 A
pp

lic
at

io
n



Arizona Water Atlas 
Volume 3

Section  3.9    Morenci Basin                            367



368   Section 3.9    Morenci Basin

Arizona Water Atlas 
Volume 3

MORenCI BASIn 
References and Supplemental Reading

References
A

Anning, D.W. and N.R. Duet, 1994, Summary of ground-water conditions in Arizona, 1987-90, 
USGS Open-file Report 94-476.

Arizona Department of Economic Security, 2005, Workforce Informer: Data file, accessed 
August 2005, http://www.workforce.az.gov.

Arizona Department of Environmental Quality (ADEQ), 2005a, ADEQSWI: Data file, received 
September 2005.

_____, 2005b, ADEQWWTP: Data file, received August 2005. 
_____, 2005c, Azurite: Data file, received September 2005. 
_____, 2005d, Impaired lakes and reaches: GIS cover, received January 2006.
_____, 2005e, WWTP and permit files: Miscellaneous working files, received July 2005. 
_____, 2004a, Water providers with arsenic concentrations in wells over 10ppb: Data file, 

received August 2004.
_____, 2004b, Water quality exceedences for drinking water providers in Arizona: Data file, 

received September 2004.
Arizona Department of Mines and Mineral Resources (ADMMR), 2005, Active mines 

in Arizona: Database, accessed at http:// www.admmr.state.az.us.
Arizona Department of Water Resources, 2008a, Assured and adequate water supply 

applications: Project files, ADWR Hydrology Division.
_____, 2008b, Industrial demand outside of the Active Management Areas 1991-2007: 
 Unpublished analysis by ADWR Office of Resource Assessment Planning.
_____, 2005a, Flood warning gages: Database, ADWR Office of Water Engineering.
_____, 2005b, Inspected dams: Database, ADWR Office of Dam Safety.
_____, 2005c, Non-jurisdictional dams: Database, ADWR Office of Dam Safety.
_____, 2005d, Groundwater Site Inventory (GWSI): Database, ADWR Hydrology Division.
_____, 2005e, Registry of surface water rights: ADWR Office of Water Management.
_____, 2005f, Supplemental Contested Case Hydrographic Survey Report in Re Phelps Dodge 
 Corporation (Show Low Lake) Volume I.
_____, 2005g, Wells55: Database.
_____, 2004, Rural Water Resources 2003 Questionnaire Report: Rural water resources 

study, ADWR Office of Regional Strategic Planning.
_____, 1994a, Arizona Water Resources Assessment, Vol. I, Inventory and Analysis.
_____, 1994b, Arizona Water Resources Assessment, Vol. II, Hydrologic Summary. 
Arizona Game and Fish Department, 2005, Arizona Waterways: Data file, received April 2005.
_____, 1997 & 1993, Statewide riparian inventory and mapping project: GIS cover.
 Arizona Land Resource Information System (ALRIS), 2005a,  Springs: GIS cover, accessed 

January 2006 at http://www.land.state .az.us/alris/index.html.
_____, 2005b,  Streams: GIS cover, accessed 2005 at http://www.land.state .az.us/alris/index.

html. 
_____, 2005c, Water features: GIS cover, accessed July 2005 at http://www.land. state.az.us/alris/



Arizona Water Atlas 
Volume 3

Section 3.9    Morenci Basin                            369

index.html.
_____, 2004d, Land ownership: GIS cover, accessed in 2004 at http://www.land. 

state.az.us/ alris/index.html.
Arizona Water Commission, 1975, Summary, Phase I, Arizona State Water Plan, Inventory of 

resource and uses.

B
Bureau of Land Management, 2005, Springs in the Safford region: Data file received January 
 2005. 

F
Fisk, G.G., D.W. Duet, C.E. Evans, N.K. Angernoth and S.A. Longsworth, S.A., 2004, 

Water Resources Data, Arizona Water Year 2003: USGS Water-Data Report AZ-03-1.
Freethey, G.W. and T.W. Anderson, 1986, Predevelopment hydrologic conditions in the alluvial 

basins of Arizona and adjacent parts of California and New Mexico: USGS Hydrologic 
Investigations Atlas-HA664.

G
Gebert, W.A., D.J. Graczyk and W.R. Krug, 1987, Average annual runoff in the United States, 
 1951-1980: GIS Cover, accessed March 2006 at http://aa179.cr.usgs.gov/metadata/
 wrdmeta/runoff.htm.

N
Natural Resources Conservation Service (NRCS), 2006, SNOTEL (Snowpack Telemetry) 

stations: Data file, accessed December 2007 at http://www3.wcc.nrcs. usda.gov/nwcc/
sntlsites.jsp?state=AZ.

_____, 2005, Snow Course stations: Data file, accessed December 2005 at http://www.wcc.nrcs.
usda.gov/nwcc/snow-course-sites.jsp?state=AZ

O
Oregon State University, Spatial Climate Analysis Service (SCAS), 2006, Average annual 

precipitation in Arizona for 1961-1990: PRISM GIS cover, accessed in 2006 at www.ocs.
orst.edu/prism.

P
Pope, G.L., P.D. Rigas, and C.F. Smith, 1998, Statistical summaries of streamflow data and 

characteristics of drainage basins for selected streamflow-gaging stations in Arizona 
through water year 1996:  USGS Water Resources Investigations Report 98-4225.

T
Tadayon, S., 2004, Water withdrawals for irrigation, municipal, mining, thermoelectric-power, 

and drainage uses in Arizona outside of the active management areas, 1991-2000: USGS 
Scientific Investigations Report 2004-5293, 27 pp.



370   Section 3.9    Morenci Basin

Arizona Water Atlas 
Volume 3

U
United States Army Corps of Engineers, 2004 and 2005, National Inventory of Dams: Arizona 

Dataset, accessed November 2004 to April 2005 at http://crunch.tec.army.mil/ nid/
webpages/nid.cfm

United States Geological Survey (USGS), 2008, National Water Information System (NWIS) 
data for Arizona: Accessed  October 2008 at http://waterdata.usgs.gov/nwis.

_____, 2007, Water withdrawals for irrigation, municipal, mining, thermoelectric-power, and 
drainage uses in Arizona outside of the active management areas, 1991-2005: Data file, 
received November 2007.

_____, 2006a, National Hydrography Dataset: Arizona dataset, accessed at http://nhd.usgs.gov/.
_____, 2006b, Springs and spring discharges: Dataset, received November 2004 and January 

2006 from USGS office in Tucson, AZ. 
_____, 2004, Southwest Regional Gap analysis study- land cover descriptions: Electronic file, 

accessed January 2005 at http://earth.gis.usu.edu /swgap.
_____, 1981, Geographic digital data for 1:500,000 scale maps: USGS National Mapping 

Program Data Users Guide.

V
Valencia, R.A., J.A. Wennerlund,  R.A. Winstead, S. Woods, L. Riley, E. Swanson, and S. Olson, 
 1993, Arizona riparian inventory and mapping project: Arizona Game and Fish 
 Department. 

W

Western Regional Climate Center (WRCC), 2005, Precipitation and temperature stations: 
Data file, accessed December 2005 at http://www4.ncdc.noaa.gov/cgi-win/wwcgi.
dll?wwDI~GetCity~USA.

Supplemental Reading

Ajami, H.,  D. P  Guertin, L.R. Levick and K. Uhlman, 2005, NEMO Watershed Based Plan 
 Upper Gila Watershed, University of Arizona.

Anderson, T.W., and G.W. Freethey, 1995, Simulation of groundwater flow in alluvial 
basins in south central Arizona and parts of adjacent states: USGS Professional Paper 
1406-D.

Arizona Department of Environmental Quality, 2008, Septic Systems Permitting in Luna Lake/
 Alpine - Summer 2008: ADEQ Fact Sheet available at http://www.azdeq.gov/environ/
 water/assessment/download/lunafact.pdf

Arizona Geological Survey, 1998, Tritium as a tracer of groundwater sources and 
movement  in the upper Gila Drainage: Arizona Water Protection Fund Project 98-052.

Arizona Geological Survey, 1997, Stable Isotopes as tracers of water quality constituents 



Arizona Water Atlas 
Volume 3

Section 3.9    Morenci Basin                            371

in the upper Gila River: Arizona Water Protection Fund Project 97-036.

Avery, C.C., E.S. Soles, and M.S. Silbert, 2002, An Eco-hydrological assessment of a 
           wet meadow and perennial headwater stream in the White Mountains, Arizona: 

in Water Transfers: Past, Present and Future: Proceedings from the 15th annual Arizona 
Hydrological Society Symposium, September 2002, Flagstaff, Arizona.

 Baker, D. L., and K.A. King, 1994, Environmental contaminant investigation of water 
  quality, sediment and biota of the upper Gila River basin, Arizona: 

US Fish and Wildlife Service, Project No. 22410-1130-90-2-053, 53 p. 

Baldys, S., L.K. Ham, and K.D. Fossum,, 1995, Summary statistics and trend analysis of water 
 quality data at sites in the Gila River Basin, New Mexico and Arizona: USGS Water 
 Resources Investigations Report 95-4083, 86 p.

Baldys, S., and J.A. Bayles, 1990, Flow characteristics of streams that drain the Ft. Apache and 
 San Carlos Indian Reservations, east central Arizona: USGS Water Resources 
 Investigation Report 90-4053.

Bureau of Land Management, 1996, Final Environmental Impact Statement- Morenci 
Land Exchange, Greenlee County, Arizona: US Department of Interior

Bureau of Reclamation, 1990, Upper Gila water supply analyses and sizing studies:  Arizona 
 Projects Office, draft report, April 1990.

Graham County, 1998, Fluvial geomorphology study and demonstration projects to
enhance and restore riparian habitats on the Gila River from the New Mexico border to 
the San Carlos Nation: Arizona Water Protection Fund Project 98-054.

Hjalmarson, H.W., 1990, Flood of 1983 and the history of flooding along the San Francisco 
 River, Clifton, Arizona: USGS Water Resources Investigations Report 85-4225-B, 42 p.

SFC Engineering Co., 1997, Arizona Stream Navigability Study for the upper Gila River
(Safford to the state line) and the San Francisco River (Gila River Confluence to the state 
boundary): Arizona State Land Department Final Report.

Tellman, B., R. Yarde, and M. Wallace, 1997, Arizona’s changing rivers: How people have 
 affected rivers: Water Resources Research Center, University of Arizona, Tucson, Arizona

Vinson, J., B. Jones, M. Milczarek, D. Hammermeister, G. Donaldson, and J. Word, 1998, 
 Monitoring seepage at tailings reclamation sites in southern Arizona copper mines: in 
 Water at the Confluence of Science, Law and Public Policy: Proceedings from the 11th 
 annual Arizona Hydrological Society Symposium, September 1998, Tucson, Arizona, 
 p.170.



372   Section 3.9    Morenci Basin

Arizona Water Atlas 
Volume 3

Webb, R.H., S.A. Leake, and R.M. Turner, 2007, The Ribbon of Green: Change in Riparian 
 Vegetation in the Southwestern United States, University of Arizona Press.

Wittler, R. J., J.E. Klawon, and K.L. Collins, 2004, Upper Gila River fluvial geomorphology 
 study: Bureau of Reclamation final report.

United States Geological Survey, 1997, Stage discharge rating curve for the Gila River, near 
Clifton, AZ: USGS Water Resources Unpublished report, Tucson, AZ.


