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Figure 1-1
Location of the Hopi Indian
Reservation Within the LCR

Adjudication Area
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December 2008

Figure 3-1
Boundary of Hopi

Aboriginal Land Claims

Source: Indian Law Resource Center (1979).
U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig3-1 bnd of hopi aboriginal lands.ai
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Figure 3-2
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Source:
Sekaquaptewa v. MacDonald, 448 F.
Supp. 1183, 1185 (D. Ariz.1978)
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Location and Topography 
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Figure 4-2
Oblique Aerial Image of the

Hopi Indian Reservation
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Figure 4-4

Mean Annual
Precipitation in the 
Vicinity of the Hopi
Indian Reservation
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Figure 4-5

Vegetative Communities and 
Riparian Vegetation on the
Hopi Indian Reservation
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Sources:
1) Vegetative Communities:  Brown and Lowe (1980).
2) Riparian Vegetation:  ADWR (2008c).
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Riparian Vegetation on the
Hopi Indian Reservation

Preliminary Hopi HSR, December 2008

Figure 4-6
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Figure 4-7

NRCS Soil Surveys 
of the Hopi 

Indian Reservation
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Figure 4-8

General Soil Map Units
on the Hopi
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Source:
NRCS (1996 and 2007a).
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Important Geologic Units
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Figure 4-10
Structural Geologic 

Cross Section of the Black Mesa Area 

Preliminary Hopi HSR
December 2008

Source: Reeves and others (1999).
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Surface Geology in the
Vicinity of the 

Hopi Indian Reservation
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Figure 4-12
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Photographs of Recent Land Use on
and Near the Hopi Indian Reservation
Preliminary Hopi HSR, December 2008

Figure 4-13
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Figure 6-1

Irrigated Capability Classes
for Soils on the 

Hopi Indian Reservation 
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Figure 6-2
Range Units and Sources 

of Stock Water on the
Hopi Indian Reservation
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Figure 6-3

Coal Mines and Deposits
 in the Vicinity of the

Hopi Indian Reservation
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Peabody Western Coal Company (PWCC) Leasehold

Source: Nations and others (2000).
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Figure 6-4

Hydrocarbon Shows and 
Potential Oil and Gas

Reserves in the Vicinity
of the Hopi 

Indian Reservation
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Source:
Sharme and others (1999).
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Figure 6-5
Abandoned 

Uranium Mines in the
Vicinity of the Hopi
Indian Reservation

0 5 10 15
Miles

Preliminary Hopi HSR
December 2008

11/26/2008, \\adwrsas1-phx01.azwater.gov\gis-vns, u:\workspaces\statewideplanning\adjudications\projects\hopi_hsr_adjud\maps\final_hsr\mxd\fig6-5_abandoneduraniummines.mxd

Source:
Terra Spectra Geomatrics (2000).
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Figure 6-6

Non-metal Deposits
in the Vicinity of the

Hopi Indian Reservation
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11/25/2008, \\adwrsas1-phx01.azwater.gov\gis-vns, u:\workspaces\statewideplanning\adjudications\projects\hopi_hsr_adjud\maps\final_hsr\mxd\fig6-6_nonmetaldeposits.mxd

Source:
1) Haff and Kiersch (1955) 
2) Kiersch (1955a and b) and
3) Kiersch and Haff (1955).
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Figure 6-7

Construction Material 
Deposits in the Vicinity

of the Hopi 
Indian Reservation
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Sources:
1) Haff and Kiersch (1955)
2) Kiersch (1955c and d)
3) Kiersch and Haff (1955b)
4) Peirce (1955).
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Figure 6-8

Woodlands in the
Vicinity of the

Hopi Indian Reservation
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Source:
USU (2005).
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Figure 7-1

Location of USGS Stream
Gages in the Vicinity of the

Hopi Indian Reservation
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Source:
ADWR (2008g).
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Annual Hydrographs for the 
Middle Sections of the Hopi Washes

Preliminary Hopi HSR, December 2008

Figure 7-2

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\PPT\Fig7-2_AnnualHydrograph_HopiWashes.ppt

Source:  ADWR (2008g).
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Annual Hydrographs for the Coal Mine Wash 
Watershed, Along Upper Moenkopi Wash

Preliminary Hopi HSR, December 2008

Figure 7-4

Monsoon Runoff

Evapotranspiration Capture 

Snowmelt Runoff

Source:  ADWR (2008g).
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Figure 7-5
Historic Perennial Stream 

Reaches and Recent 
Streamflow Regimes
in the Vicinity of the

Hopi Indian Reservation
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Source:
ADWR (2008g).
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Figure 7-6

Stream Inflows and
Outflows on the Hopi

Indian Reservation
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Source:
ADWR (2008g).
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Figure 7-7
Stream Sites with Water 
Quality Exceedences in
the Vicinity of the Hopi

Indian Reservation
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Figure 7-8

Location of Sediment
Load Estimates in the

Vicinity of the 
Hopi Indian Reservation
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Bank Erosion and Salt Deposits Along a 
Perennial Reach of Polacca Wash in April 2007

Preliminary Hopi HSR, December 2008

Figure 7-9

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\PPT\Fig7-9_BankErosionSaltDeposits.ppt
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Short-term Trends in the Annual Streamflow 
Along Moenkopi Wash, Lower Little Colorado 

River and Colorado River at Lees Ferry

Preliminary Hopi HSR, December 2008

Figure 7-11

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\PPT\Fig7-11_ShortTerm_Steamflow.ppt
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Preliminary Hopi HSR, December 2008

Long-Term Trends in the Annual Streamflow 
Along Moenkopi Wash, Lower Little Colorado 

River and Colorado River at Lees Ferry

Figure 7-12

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\PPT\Fig7-12_LongTerm_Steamflow.ppt
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Figure 7-13

Impoundments and Reservoirs
Identified by ADWR on the 

Hopi Indian Reservation
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December 2008
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Figure 7-14

Springs Identified
by ADWR on the

Hopi Indian Reservation
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Figure 7-15
Wells Identified

by ADWR on the
Hopi Indian Reservation
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11/25/2008, \\adwrsas1-phx01.azwater.gov\gis-vns, u:\workspaces\statewideplanning\adjudications\projects\hopi_hsr_adjud\maps\final_hsr\mxd\fig7-15_wells.mxd
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Figure 7-16
Lateral Extent of Aquifers

Beneath the Hopi
Indian Reservation

Legend

Preliminary Hopi HSR, December 2008

11/14/2008, \\adwrsas1-phx01.azwater.gov\gis-vns, u:\workspaces\statewideplanning\adjudications\projects\hopi_hsr_adjud\maps\final_hsr\mxd\fig7-16_groundwater_aquifers.mxd

Sources:
1.  ADWR (1989)
2.  Hopi (2001)
3.  Richards and others (2000)
4.  Truini and Longsworth (2003)
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Figure 7-17

Estimated Water Level
in Wells Yielding at 

Least 25 gpm on 
the Hopi Indian 

Reservation
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Preliminary Hopi HSR
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11/25/2008, \\adwrsas1-phx01.azwater.gov\gis-vns, u:\workspaces\statewideplanning\adjudications\projects\hopi_hsr_adjud\maps\final_hsr\mxd\fig7-17_pumping_25gpm.mxd

Source:
McGavock and Edmunds (1974)
Original scale 1:375,000

Water Level in Well

Notes:
(1) Numbers indicate approximate range of water
level, in feet below land surface, after 100 days 
of continuous pumping at 25 gallons per minute.
(2) Levels reflect the first aquifer encountered
that would yield the specified amount.
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Figure 7-18

Estimated Water Level
in Wells Yielding at 
Least 500 gpm on 
the Hopi Indian 

Reservation

0 5 10
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Preliminary Hopi HSR
December 2008

11/25/2008, \\adwrsas1-phx01.azwater.gov\gis-vns, u:\workspaces\statewideplanning\adjudications\projects\hopi_hsr_adjud\maps\final_hsr\mxd\fig7-18_pumping_500gpm.mxd

Source:
McGavock and Edmunds (1974).
Original scale 1:375,000

Notes:
(1) Numbers indicate approximate range of water
level, in feet below land surface, after 100 days 
of continuous pumping at 500 gallons per minute.
(2) Levels reflect the first aquifer encountered 
that would yield the specified amount.
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Figure 7-19
Conceptual Hydrologic Model
for Three Aquifers Beneath the

Hopi Indian Reservation

Source: GeoTrans and Waterstone (1999).

Preliminary Hopi HSR
December 2008

Legend

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\Fig7-19 conceptual hydrologic model.ai



Base from U.S. Geological Survey 
digital elevation model data, 
1:24,000 Universal Transverse
Mercator Projection, Zone 12
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Figure 7-20
D Aquifer Water Levels and Flow
Directions in the Vicinity of the

Hopi Indian Reservation

   General Direction of Flow

Source: Truini and Longsworth (2003).

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\Fig7-20 D aquifer.AI
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Figure 7-21
Simulated D and N

Aquifer Discharge Points
Preliminary Hopi HSR

December 2008
8/20/2008, \\adwrsas1-phx01.azwater.gov\gis-vns, u:\workspaces\statewideplanning\adjudications\projects\hopi_hsr_adjud\maps\final_hsr\mxd\fig7-21_simulated_flows.mxd

Source: HDR (2003).
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Preliminary Hopi HSR
December 2008Source: Brown and Eychaner (1988).

LINE OF EQUAL SATURATED THICKNESS - 
Shows approximate generalized saturated thickness.
Interval 200 feet 
APPROXIMATE BOUNDARY BETWEEN CONFINED  
AND UNCONFINED CONDITIONS 

BOUNDARY OF USGS GROUNDWATER MODEL

Figure 7-22
‘Predevelopment’ N Aquifer Saturated 

Thickness in the Vicinity of the 
Hopi Indian Reservation

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig7-22 predevelopement N aquifer.ai

HOPI INDIAN RESERVATION



Preliminary Hopi HSR
December 2008

Figure 7-23
‘Predevelopment’ N Aquifer Water
Levels and Flow Directions in the 

Vicinity of the Hopi Indian Reservation

LINE OF EQUAL SIMULATED WATER -LEVEL ALTITUDE 
Contour interval 200 feet. Datum is sea level 

APPROXIMATE BOUNDARY BETWEEN CONFINED AND 
UNCONFINED CONDITIONS 

WELL IN WHICH DEPTH TO WATER WAS MEASURED 
Measurement was made before 1965 or during 
assumed local equilibrium before 1972. 
Number, 6520, is altitude of water level 
in feet above sea level 

GENERALIZED DIRECTION OF GROUND-WATER 
MOVEMENT 

BOUNDARY OF USGS GROUNDWATER MODEL 

Source: Brown and Eychaner (1988).
U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig7-23 predevelopement water levels.ai
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Preliminary Hopi HSR
December 2008

Figure 7-24
USGS Simulation of N Aquifer 

Hydraulic Conductivity in the Vicinity
of the Hopi Indian Reservation

Source: Thomaas (2002).

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig7-24 USGS N aquifer.ai
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Preliminary Hopi HSR
December 2008

Figure 7-25
USGS Simulation of N Aquifer 
Transmissivity in the Vicinity
of the Hopi Indian Reservation

Source: Thomas (2002).
U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig7-25 USGS N aquifer.ai

HOPI RESERVATION



Preliminary Hopi HSR
December 2008

Figure 7-26
2005 N Aquifer Well Withdrawals

in the Vicinity of the 
Hopi Indian Reservation

Source: Tuini & Macy (2007).

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig7-26 N aquifer well withdrawls.ai

HOPI RESERVATION



Preliminary Hopi HSR
December 2008

Figure 7-27
Measured Water-level 

Changes Since Predevelopment 
for N Aquifer Wells in the Vicinity

of the Hopi Indian Reservation
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Well Location and Water-level Change Map Hydrographs for Wells with Continuous USGS Water-level Recorders

EXPLANATION

WELL IN WHICH DEPTH TO
   WATER WAS MEASURED
   ANNUALLY—First entry,
  2K-300, is Bureau of Indian
   Affairs site number; second
   entry, +5.2, is change in
  water level, in feet, between
  measurement made during
   the prestress period and
    measurement made during
    2006. U, unable to measure.
    R, recently pumping. NV, site
    not visited

APPROXIMATE BOUNDARY
   BETWEEN CONFINED AND
   UNCONFINED CONDITIONS-
   From Brown and Eychaner (1988)

2K-300
+5.2

CONTINUOUS WATER-LEVEL
   RECORDING SITE (OBSER-
   VATION WELL) MAINTAINED
  BY THE U.S. GEOLOGICAL
  SURVEY—First entry, BM2,
  is U.S. Geological Survey

well number; second entry,
  8T-538, is Bureau of Indian
  Affairs site number; third
  entry, – 87.8, is change in water
  level, in feet, from simulated
  prestress period to 2006

BM2
8T-538
– 87.8   Confined

   Unconfined

CONFINED AND UNCONFINED
   CONDITIONS IN THE N AQUIFER

B OUNDARY OF MATHEMATICAL
   MODEL—From Brown and
   Eychaner (1988)

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig7-27 well map and graphs n aquifer.ai

HOPI RESERVATION



Preliminary Hopi HSR
December 2008

Water Level Rise Measured in 
Two PWCC N Aquifer Wells 

Since January 2006

Figure 7-28

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\PPT\Fig7-28_WaterLevelRise_NAquifer.ppt

Source: Cochran (2008).

Hydrograph for PWCC Observation Well NAVOBS3

Hydrograph for PWCC Observation Well NAVOBS6



Preliminary Hopi HSR
December 2008

Figure 7-29
Recent Change in Discharge 
of Some Streams and Springs

 in the Vicinity of the 
Hopi Indian Reservation

Source: 
Truini & Macy (2006).
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spring identification 
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WITHIN MODEL BOUNDARY

APPROXIMATE BOUNDARY 
BETWEEN CONFINED AND 
UNCONFINED CONDITIONS- 
From Brown and Eychaner (1988)

BOUNDARY OF MATHEMATICAL MODEL— 
From Brown and Eychaner (1988)
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Figure 7-30
Grid for the PWCC Numerical
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Historic and Recent Cropped Acreage 
on the Hopi Indian Reservation

Preliminary Hopi HSR, December 2008

Figure 8-1

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\PPT\Fig8-1_HistoricRecent_CroppedAcreage.ppt
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Source:  Andersen (2008) and ADWR (2008c).



Preliminary Hopi HSR
December 2008

Figure 8-2
Clan Lands at Second

Mesa in 1931

Source: Forde (1931).
U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\AI\fig8-3 clan lands at 2nd mesa in 1931.ai
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Historic Populations of the Hopi 
Indian Reservation

Preliminary Hopi HSR, December 2008

Figure 8-4

U:\WorkSpaces\StatewidePlanning\Adjudications\Projects\Hopi_HSR_Adjud\Maps\Final_HSR\PPT\Fig8-4_HistoricPop.ppt

Notes:
1. Reported populations before 1870 are based on accounts of missionaries, explorers and soldiers.
2. If 2 or more populations were reported for the same year, the average value is shown.
3. Moenkopi Area population was not always known.
4. Some reported populations may include Hopi not living on the Reservation.

Source:  Andersen (2008).
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Figure 8-5

Wells and Springs on and Near
the Hopi Indian Reservation
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Changes to Riparian Vegetation near
the Hopi Indian Reservation

Preliminary Hopi HSR, December 2008

Figure 8-6

Moenkopi Wash, near Tuba City

Little Colorado River, at Cameron

August 1932 November 2001
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Source: Webb and others (2007).
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