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CHAPTER 1:  INTRODUCTION 
 
 
 
 

This report concerns a proposed settlement of water rights for a portion of the 

lands of the Tohono O’odham Nation (the “TON” or “Nation”); persons on those 

reservation lands holding a beneficial real property interest that is held in trust by the 

United States (“Allottees”); and the United States as trustee on behalf of both the Nation 

and Allottees (“United States”).  The proposed settlement is embodied in the “Tohono 

O’odham Settlement Agreement” (“Settlement Agreement”), which has been submitted 

to the Maricopa County Superior Court for approval as part of a legal proceeding entitled 

In re the General Adjudication of All Rights to Use Water in the Gila River System and 

Source, Nos. W-1, W-2, W-3, and W-4 (“Gila River Adjudication”).1  As requested by 

the Gila River Adjudication Court (“Gila Court”), this report contains a factual analysis 

and technical assessment of the Settlement Agreement. 

As detailed in Chapter 2,2 the Nation’s lands cover more than 2.8 million acres in 

south central Arizona, and are divided into four physically distinct areas – the Gila Bend 

Reservation, the Florence Village, the San Xavier Reservation, and the Sells Papago 

Reservation.  Those lands are further subdivided into 11 districts that serve as the 

governing bodies for tribal members residing within each district’s geographical 

boundary.  As depicted in Figure 1-1, the Schuk Toak District is one of the districts that 

comprise the Sells Papago Reservation, while the San Xavier District’s boundary is 

coterminous with that of the San Xavier Reservation.   

The Settlement Agreement encompasses only those lands of the Nation that are 

within the “Tucson Management Area,” which is a geographic area comprised of the 

Tucson Active Management Area (AMA), the Santa Cruz Active Management Area, and 

                                                 
1The Gila River Adjudication’s purpose is to determine the nature, extent, and relative priority of water 
rights for all water users in the Gila River System and Source which includes the watersheds of the Lower 
Gila River, Upper Gila River, San Pedro River, Verde River, Upper Salt River, Upper Santa Cruz River, 
and Agua Fria River. 
2The bold term “Chapter” refers to chapters of this report, while the bold term “Section” refers to sections 
of chapters in this report. 
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that portion of the Upper Santa Cruz Basin not within either of the Active Management 

Areas.  Included within the Tucson Management Area are the entire San Xavier 

Reservation and the eastern portion of the Schuk Toak District of the Sells Papago 

Reservation (“Eastern Schuk Toak”).  The Nation’s lands that are subject to this 

settlement are depicted in Figure 1-2. 

 

 

1.1 SETTLEMENT HISTORY 

The Settlement Agreement, attached to this report as Appendix A, is the product 

of years of settlement negotiations related to a series of cases filed in the Federal District 

Court for the District of Arizona.3  In 1975 two lawsuits were filed, one by the United 

States in its own right and on behalf of the Nation and Allottees (CV 75-39 TUC FRZ), 

and one by the Nation and two Allottees individually and on behalf of all other Allottees 

similarly situated (CV 75-51 TUC FRZ).  These lawsuits sought a declaration of water 

rights in the Upper Santa Cruz River Basin, damages resulting from surface water and 

groundwater withdrawals by the City of Tucson and other water users in the basin, and an 

injunction to prohibit further withdrawal of surface water and groundwater in derogation 

of plaintiffs’ rights.  These two actions were later consolidated in December 1975 

(“Tucson Case”). 

 The principal parties of the Tucson Case negotiated a federal legislative 

settlement, the Southern Arizona Water Rights Settlement Act of 1982 (“SAWRSA”) 

(Appendix C-1), which was approved on October 12, 1982, Public Law 97-293, 96 Stat. 

1274, et seq.  SAWRSA entitled the Nation to receive a delivery of 66,000 acre-feet of 

water annually (“AFA” or “AFY”), the right to pump 10,000 AFY of groundwater at the 

San Xavier Reservation, and a $15 million trust fund.  Of the 66,000 AFY, 37,800 AFY 

consisted of contracted Central Arizona Project (“CAP”) water for delivery to the San 

Xavier Reservation and Eastern Schuk Toak.  The remaining 28,200 AFY was to be 

                                                 
3A more detailed history of the litigation leading up to this Settlement Agreement is attached as Exhibit 1.4 
to the Settlement Agreement.  Unless otherwise stated, the term “Exhibit” refers to one or more Exhibits to 
the Settlement Agreement, all of which are contained in Appendix B to this report. 
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acquired by the Secretary of the Interior (“Secretary”) and delivered upon dismissal of 

the Tucson Case.  The City of Tucson was to transfer 28,200 AFY of effluent water to the 

United States and, along with the State and other local entities, contribute a total of $5.25 

million to a cooperative fund that was to assist the United States in paying the ongoing 

costs of implementing the settlement.  

Although legislatively approved, SAWRSA could not become enforceable until 

the settling parties met certain conditions set forth therein, including, as noted above, the 

dismissal of the Tucson Case.  The City, State and local interests performed all of their 

obligations set forth in SAWRSA, and the Nation agreed to dismiss the Tucson Case.  

However, a dispute arose between the Allottees and the Nation concerning the ownership 

of settlement water and entitlement to financial benefits, which ultimately prevented the 

dismissal of the Tucson Case and the enforceability of SAWRSA. 

In 1993, the Allottees filed a class action lawsuit (CV 93-0039 TUC FRZ) 

(“Alvarez Case”) seeking to enjoin groundwater pumping by the City of Tucson and 

others, and asserting more than $200 million in damages.  In September 1999, the Tucson 

Case was consolidated with three of the five counts of the Alvarez Case (collectively, the 

“Consolidated Litigation”).  Dispositive motions have been pending before the court for 

several years while the parties worked to negotiate a settlement that would allow the 

implementation of SAWRSA. 

After several more years, amendments to SAWRSA were negotiated that would 

allow full implementation of the settlement and provide clarification regarding the 

allocation of settlement water and benefits between the Nation and the Allottees.  These 

amendments are included as Title III of the Arizona Water Settlements Act (“Settlements 

Act”), which was approved on December 10, 2004, Public Law 108-451, 118 Stat. 3478, 

et seq. (Appendix C-2).  The Settlements Act consists of three Titles; the Central 

Arizona Project Settlement Act of 2004 (Title I); the Gila River Indian Community 

(GRIC) Water Rights Settlement Act of 2004 (Title II); and the Southern Arizona Water 

Rights Amendments Act of 2004 (Title III).  Title III will be specifically referred to in 

this report as the “SAWRSA Amendments,” while Titles I and II will be referred to as the 

Settlements Act.  The SAWRSA Amendments essentially replace SAWRSA but do not 
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become enforceable unless certain conditions are satisfied by December 31, 2007.  In the 

event these conditions are not timely satisfied, the SAWRSA Amendments fail, in which 

case SAWRSA would remain in effect but unenforceable until all of the required 

conditions, including the dismissal of the Tucson Case, are satisfied. 

Section 309(h) of the SAWRSA Amendments provides authority to the Secretary, 

on behalf of the United States, to execute the Settlement Agreement and three other 

agreements: the Tucson Agreement; the Asarco Settlement Agreement (“Asarco 

Agreement”); and the FICO Settlement Agreement (“FICO Agreement”) (collectively, 

the “Related Agreements”).  While the SAWRSA Amendments provide the required 

legislative authority for the United States’ contribution to the settlement process, it is the 

Settlement Agreement (including the Related Agreements and other Exhibits) that binds 

the parties to this settlement.  The parties to the Settlement Agreement include the United 

States, the State of Arizona, the Nation, the City of Tucson, Asarco Incorporated 

(“Asarco”), Farmers Investment Co. (“FICO”), and two Allottee classes from the 

Consolidated Litigation (collectively, the “Settling Parties”).  Figure 1-2 identifies the 

location of the parties to the Settlement Agreement. 

 

 

1.2 ADWR’S REPORT  

One of the conditions for enforceability of the SAWRSA Amendments is the Gila 

Court’s entry of the judgment and decree attached as Exhibit 17.1 to the Settlement 

Agreement (“Judgment and Decree”), which approves the Settlement Agreement and 

adjudicates the water rights of the Nation, Allottees, and the United States within that 

portion of the Gila River System and Source identified as the Tucson Management Area. 

Accordingly, on July 11, 2006, the Settling Parties applied to the Gila Court to 

commence special proceedings to consider the Settlement Agreement and the Judgment 

and Decree.  Copies of the Settling Parties’ application and stipulation related to these 

special proceedings are included in Appendices D-1 and D-2, respectively.  That same 

date, the Gila Court entered the “Order for Special Proceedings for Consideration of the 
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Tohono O’odham Nation Water Rights Settlement” (“Order for Special Proceedings”), 

which is included in Appendix E-1.4   

As part of the Order for Special Proceedings, the Gila Court requested that the 

Arizona Department of Water Resources (ADWR) prepare a technical report containing 

the following information concerning the proposed settlement:  (1) a review of the terms 

of the Settlement Agreement; (2) a summary of the statements of claimant filed by or on 

behalf of the Nation and the Allottees within the Tucson Management Area; (3) a brief 

description of the history, physical characteristics, and natural resources of that portion of 

the Nation within the Tucson Management Area, including an estimate of arable acreage; 

(4) whether there is a reasonable basis for the Gila Court to conclude that the water rights 

of the Nation, the Allottees, and the United States under the Settlement Agreement are no 

more extensive than the water rights that could have been proven to a reasonable 

probability at trial in the Gila River Adjudication; (5) the probable depletion of water 

resources in the Gila River System and Source as a result of the proposed settlement; (6) 

the probable impact of the proposed settlement upon categories of other claimants in the 

Gila River Adjudication; (7) the probable impact of the proposed settlement upon 

groundwater rights and upon the groundwater regulatory program administered by 

ADWR; and (8) other important impacts or consequences.  Order for Special 

Proceedings, ¶ 4.  As requested by the Gila Court, ADWR prepared this technical report 

based on the documents filed by the Settling Parties, as well as additional information 

provided by the Settling Parties during ADWR’s preparation of the report.   

This report sets forth the above information as follows:  Chapter 2 discusses the 

history, physical characteristics, and natural resources of those portions of the Nation 

located within the Tucson Management Area; Chapter 3 discusses the Nation’s past, 

present, and potential future water uses within the Tucson Management Area; Chapter 4 

sets forth the water resources within the area subject to the Settlement Agreement; 

                                                 
4Attached to the Order are copies of the Description of the Proposed Water Rights as Agreed Upon in the 
Tohono O’odham Settlement Agreement and Set Forth in the Stipulation (Appendix E-2); an 
administrative order of the Arizona Supreme Court dated May 16, 2001 that authorizes special procedures 
for the approval of settlements of Indian water rights and water rights for other federal reservations or lands 
(Appendix E-3); and the Notice of Proposed Settlement required to be mailed by the Settling Parties to all 
claimants in the Gila River Adjudication (Appendix E-4).  
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Chapter 5 summarizes the Nation’s adjudication claims for those portions of the Gila 

River System and Source located within the Tucson Management Area; Chapter 6 

summarizes the terms of the Settlement Agreement and Related Agreements; Chapter 7 

discusses the probable impacts of the settlement, including the impacts on water 

resources, other claimants in the Gila River adjudication, and groundwater rights; and 

Chapter 8 compares the water rights available under the settlement versus those that 

could reasonably be proven at trial in the Gila River Adjudication. 
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CHAPTER 2:  DESCRIPTION OF THE HISTORY, PHYSICAL 
CHARACTERISTICS, AND NATURAL RESOURCES 

OF THE SAN XAVIER RESERVATION AND 
EASTERN SCHUK TOAK 

 
 
 
 

This chapter provides background information on the San Xavier Reservation and 

Eastern Schuk Toak, and the O’odham Indians who have lived there.  Described below is 

the geography and climate of the reservations, their population and early history, 

establishment of the reservations, and land development and current land uses. 

 

 

2.1 GEOGRAPHY AND CLIMATE 

The Tohono O’odham Nation (TON) covers more than 2.8 million acres in south 

central Arizona and includes 11 political districts and four, separate areas – the Gila Bend 

Reservation, the Florence Village, the San Xavier Reservation, and the Sells Papago 

Reservation (NAU, 2006).  The San Xavier Reservation covers approximately 71,000 

acres or about 110 square miles and is located adjacent to the Tucson metropolitan area in 

eastern Pima County.  Eastern Schuk Toak covers approximately 38,000 acres or about 

60 square miles and is located generally west of the San Xavier Reservation in central 

Pima County (Figure 1-1).  The Nation’s capitol is in Sells and major roads in the area 

include Interstates 10 and 19 and U.S. Routes 86 and 286 (DeLorme Mapping, 1993). 

The Nation lies in the Basin and Range physiographic province which is 

characterized by broad, gently sloping alluvial basins separated by north to northwest 

trending block-faulted mountains (BOR, 2005).  The San Xavier Reservation straddles 

the divide between two sub-basins.  Its eastern half lies in the Upper Santa Cruz Sub-

basin and is drained by the Santa Cruz River, which crosses the reservation from south to 

north.  Its western half lies in the Avra Valley Sub-basin and is drained by Brawley 

Wash, which flows from south to north a few miles west of the reservation.  Most land on 

the San Xavier Reservation is gently sloping and covered with desert shrub.  Exceptions 
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to this include the Del Bac Hills and Black Mountain area, which reach an elevation of 

almost 3,700 feet in the north central portion of the reservation, and the relatively flat 

valley floor of the Santa Cruz River floodplain with an average elevation of about 2,500 

feet (Franzoy Corey, 1988a). 

Eastern Schuk Toak lies in the Avra Valley Sub-basin and consists of several 

disconnected land areas - the Garcia and Vaya Strips, Alambra Valley Ranch, and a few 

small parcels south of the town of Silver Bell (Figure 2-1).  Brawley Wash drains the 

sub-basin and flows from south to north across the eastern half of the Garcia Strip.  Most 

of Eastern Schuk Toak is covered by mountains or hills, the highest being Kitt Peak 

where a national observatory was built at an elevation of 6,875 feet.  Gently sloping lands 

and flood plains are found in the eastern half of the Garcia and Vaya Strips where the 

elevation ranges from 2,500 to 3,000 feet (DeLorme Mapping, 1993). 

The climate of the region is typical of southwestern deserts with short, mild 

winters and long, hot summers.  June through August is generally the hottest period when 

maximum temperatures average about 100 degrees Fahrenheit (°F).  December is the 

coldest month and minimum temperatures at nearby Tucson occasionally drop below 

32°F (Franzoy Corey, 1986).   Local, heavy rainstorms occur during the summer, while 

winter storms are generally regional, gentle, and of longer duration.  Average annual 

precipitation ranges from 10 to 12 inches at lower elevations on the reservation (Franzoy 

Corey, 1988a and 1990) to over 25 inches on Kitt Peak (NRCS, 1999). 

 

 

2.2 POPULATION 

 The population of the San Xavier Reservation increased from 797 in 1977 to 

1,940 in 2000.  The population was relatively stable prior to that, and remained between 

500 and 600 from 1863 through 1955 (Table 2-1).  Most of the current population lives 

in the northeast corner of the reservation (Figure 2-1) and in 2000, a total of 756 housing 

units were counted in the San Xavier Reservation (Census, 2006).  In 1997, it was 

estimated that about 380 tribal members lived outside of the reservation (BOR, 1999). 
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Population data are not available for Eastern Schuk Toak, but the population of 

the area is not expected to be large (Stetson, 1980).  With the exception of a few ranch 

houses and the observatory on Kitt Peak, this portion of the Schuk Toak District has been 

largely undeveloped (USGS, 1979, 1992, and 1996). 

 

 

2.3 EARLY HISTORY OF THE TRIBE 

The O’odham (Papago) are thought to be descendants of the Hohokam Indians 

who flourished in the area around 1400 A.D.  When Spanish explorers encountered the 

tribe in 1540, they were spread across a territory that extended from the Gila River south 

into what is now the north central part of Mexico.  Their economy consisted of limited 

irrigated farming and the gathering of wild food.  Most farming was simple with small 

fields located near the mouth of arroyos and base of hillsides to collect storm runoff.  The 

largest concentration of Indians, an ethnic group known as the Sobaipuri, lived in the 

farming community of Bac near the present day San Xavier Mission.  In this area, 

irrigation canals had been dug and fields planted along a perennial reach of the Santa 

Cruz River.  Fields were tended during the spring and summer, and during the winter the 

Indians migrated into mountainous areas to hunt (BOR, 1989, Franzoy Corey, 1988a, and 

NRCS, 1999). 

With Spanish exploration and occupation, the O’odham came under the rule of 

the Spanish Crown.  A major contact between the tribe and the Spanish occurred with 

Father Kino’s visit in 1692.  This was followed in 1700 by the founding of the San 

Xavier Mission, which became the center of Catholic missionary activities in the region.  

At the time the mission was founded, the population of the village of Bac was estimated 

to total 800.  The settlement reportedly increased in size to perhaps 1,300 with the influx 

of O’odham from surrounding areas.  In his efforts to support the mission, Father Kino 

introduced cattle, sheep, goats, horses, and wheat to the area.  Wheat is a winter crop that 

allowed year-round agriculture, and its cultivation eventually altered traditional 

subsistence patterns (BOR, 1999 and 2005). 



 
2-4 

 
ADWR Technical Assessment (10/24/2006) 
Tohono O’odham Nation Water Rights Settlement 
 

In 1812, Mexico declared its independence from Spain, and until 1854, most of 

the current TON was under the political jurisdiction of Mexico.  During this period the 

O’odham had little government contact and remained isolated.  With the Gadsden 

Purchase in 1854, the O’odham came under the political jurisdiction of the United States 

but lacked the rights of full citizenship.  Their lands were considered available for non-

Indian settlement and, with the Homestead Act of 1867, encroachment occurred from 

non-Indian ranchers, farmers, and miners (BOR, 2005, Copper Dome, 2006, NEA, 1992, 

and NRCS, 1999). 

 

 

2.4 ESTABLISHMENT OF THE RESERVATIONS 

Encroachment on tribal lands ended when the reservations were established by 

Executive Order and Congressional Act.  The San Xavier Reservation was established on 

July 1, 1874 and covered about 71,000 acres, including the area around San Xavier 

Mission.  The Sells Papago Reservation was first established on May 28, 1912, and then 

expanded on July 14, 1916, to include the area of Eastern Schuk Toak.  On February 1, 

1917, the 1916 expansion of the Sells Papago Reservation was revoked, and some lands 

that had been added were removed.  These lands, including the Garcia Strip, were 

eventually restored to the reservation through purchase and annexation in the 1930s 

(McGuire, 1987, Stetson, 1980, and Franzoy Corey, 1990). 

In 1937, the constitution of the Papago Tribe was approved under the Indian 

Reorganization Act and established 11 political districts.  A new constitution was 

approved on March 6, 1986 that superseded the original constitution and formally 

changed the name of the tribe to the Tohono O’odham Nation.  Today, the Nation’s 

government is composed of three independent branches – the Legislative (Tribal 

Council), Executive (Tribal Chairman), and the Judicial.  The Tribal Council is composed 

of two members from each of the 11 districts whose votes are weighed based on district 

population (Franzoy Corey, 1988a and 1990).   

The Nation’s constitution grants the districts considerable autonomy in governing 

local affairs.  In the case of the San Xavier District, this autonomy has been enhanced by 
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its historic independence, geographic separation from the Sells Papago Reservation, and 

nearby non-Indian communities in Tucson.  In addition, under provisions of the Dawes 

Act of 1887, approximately 42,000 acres, or about 59%, of the San Xavier Reservation 

was allotted in 1890.  This left 29,000 acres, or less than half of the reservation under 

Nation ownership (BOR, 1989).  Figure 2-2 shows the location of allotted lands on the 

San Xavier Reservation.  There are currently 292 individual allotments and 1,000 

Allottees (Ramon-Pierson, 2006).  There are no allotments in Eastern Schuk Toak. 

The use of allotted lands on the San Xavier Reservation, including leasing to 

non-Indians, has generally required an agreement among the individuals with ownership 

interest as well as the permission of the San Xavier District Council.  The district council 

has historically also approved decisions involving Nation lands.  In certain instances, 

further approvals regarding land use on the reservation has been required by the Tribal 

Council and by the Secretary of the Interior who holds the lands in trust (BOR, 1989).  In 

1991, the San Xavier Allottees Association (SXAA) was incorporated to assist and 

educate Allottees regarding use of land and water on the reservation (Ramon-Pierson, 

2006). 

 

 

2.5 LAND DEVELOPMENT 

2.5.1 Irrigation 

San Xavier Reservation 

 There is a relatively long record of irrigation on the San Xavier Reservation. 

Between 1450 and 1700, it is estimated that 1,500 acres were being irrigated in the area 

of the current San Xavier Mission.  When Father Kino founded the San Xavier Mission in 

1700, Indians were already diverting water from springs along the Santa Cruz River into 

irrigation ditches (Kupel, 1987).  Figure 2-3 shows the location of fields that were being 

irrigated near the mission in the late 1800s.  The most frequently grown crops were corn, 

beans, barley, wheat, and cotton (Stetson, 1980). 

 The amount of irrigation on the San Xavier Reservation has varied considerably 

since 1890.  The period of greatest irrigation occurred between 1915 and 1970 when 
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irrigated areas typically exceeded 1,000 acres, and sometimes approached 2,000 acres 

(Figure 2-4).  Irrigation declined substantially after 1970, and during the late 1980s 

through the 1990s, the area irrigated covered less than 100 acres.  Reasons for the decline 

include increasing depths to groundwater and decreased well production, poor condition 

of fields and irrigation systems, off-reservation and federal employment opportunities, 

and other economic factors (BOR, 1999 and McGuire and Worden, 1996).   

Figure 2-5 shows how the availability of water for irrigation near the mission 

changed between 1910 and 1975.  As shown in the figure, several water development 

measures have been used in the area including diverting and pumping surface water from 

the Santa Cruz River, construction of infiltration galleries to intercept river underflows, 

and completion of wells to pump shallow and deep groundwater.  These measures were 

needed to address decreasing surface water flows and declining groundwater levels 

(Chapter 4).  Since 1947 and until CAP water was first delivered in 2001, all water used 

for irrigation on the San Xavier Reservation has been pumped from wells. 

 Leasing of farmland to non-Indians began in the 1950s and ended in the early 

1970s when the San Xavier Cooperative Association (SXCA) was established (Kupel, 

1987).  The association consolidated individual fields into a cooperative farm that now 

covers about 1,100 acres of land that is leased from Allottees.  Most of the farm is located 

west of the Santa Cruz River and north of the mission (BOR, 1999 and Ramon-Pierson, 

2006). 

Under SAWRSA, the Bureau of Reclamation (BOR) was directed to rehabilitate 

and extend the existing cooperative farm. In addition to the reasons for declining 

irrigation described above, 80 acres of the farm had been lost to flooding in 1983 and 

another 45 acres were lost to flooding in 1993.  BOR’s first priority was to protect the 

existing farm from further erosion and in 1996 and 1998 bank stabilization structures 

were constructed.  By 2001, a 5.2-mile pipeline that linked the CAP canal to the farm had 

been completed, and in 2004 work was underway to install new irrigation systems, level 

fields, and fill in pit-like holes or sinks that had formed on some fields (see Chapter 4 for 

further discussion of sink formation on the reservation).  It is estimated that rehabilitation 
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of the existing farm and construction of additional flood control measures will be 

completed by late 2006 (BOR, 2006 and SXCA, 2006).  Figure 2-6 shows the expected 

final layout of the irrigation system and flood control channels for the 900-acre 

rehabilitated farm. 

The extension farm has not been built yet, but it is expected to be located on the 

south end of the existing farm and cover 1,400 acres of allotted lands between the Santa 

Cruz River and Interstate 19.  Reportedly, the District and SXCA want to complete the 

rehabilitation project first and wait up to two years to see if the existing farm is efficient 

and returning a profit to the lessees.  Design work on the extension farm is not expected 

to begin until fiscal year 2008 at the earliest (BOR, 2006). 

 

Eastern Schuk Toak 

The first record of irrigation in Eastern Schuk Toak is from the 1920s when Ramon 

Garcia attempted to farm along Brawley Wash near his ranch using floodwaters. He 

planted summer crops of corn, beans, melons, and squash but blamed the demise of his 

farming efforts on a decrease in rainfall in the late 1920s.  Garcia’s neighbors to the 

south, the Burrel family, also attempted to irrigate by digging a canal from the wash 

down to a pond dug adjacent to their fields.  They too encountered a shortage of water 

and most homesteaders in this area of Avra Valley eventually sold out.  Some time later, 

lands adjacent to the Garcia Strip were reportedly acquired by John Donaldson, who 

temporarily solved the water problem by building a dam across Brawley Wash and 

completing a network of deep wells (McGuire, 1987). 

Until recently, there has apparently been no irrigation on the Garcia Strip or in 

Eastern Schuk Toak since Garcia’s initial attempts during the 1920s.  In 1982, BOR was 

directed under SAWRSA to design and construct an irrigation system on Eastern Schuk 

Toak.  In 1997, design work was completed on a 2,000-acre farm on the Garcia Strip.  

The Schuk Toak New Farm consists of a series of level basin fields that are grouped into 

three blocks and irrigated using CAP water delivered to the reservation through a 2-mile 

pipeline.  Construction of the pipeline began in 1998 and by 2002, all three blocks were 
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being irrigated and a variety of crops grown including cotton, alfalfa, and several 

vegetables (BOR, 2006).  Figure 2-7 shows the current layout of the Schuk Toak New 

Farm. 

 
2.5.2 Mining 

Asarco’s Mission Complex currently covers about 23 square miles and includes 

several open pits and an underground copper mine; ore stockpiles and associated 

crushing, milling, and flotation facilities; tailings ponds and waste rock dumps; and 

warehouses and maintenance and administrative offices.  The portion of the complex 

north of Pima Mine Road is on the San Xavier Reservation.  The remainder of the 

complex is located immediately south of the road and primarily owned by Asarco (EPA, 

2003). 

 Mining in the area began with prospectors in the 1900s and continued with 

development of underground mines during the 1920s through the 1940s (EPA, 2003).  

Asarco was awarded the right to lease reservation lands from the San Xavier Allottees in 

1957, and the Bureau of Indian Affairs (BIA) authorized mineral exploration of the area 

during the same year.  In 1966, large-scale mining operations on the reservation began 

and the first royalties from copper production were distributed shortly thereafter 

(McGuire and Worden, 1996).   Asarco’s present lease covers about 2,500 acres of 

reservation lands and includes mining and groundwater pumping rights.  The mine is 

reportedly a source of employment for some tribal members (BOR, 1989 and 1999). 

 In addition to hardrock mining, gravel production has occurred on the San Xavier 

Reservation.  Topographic maps show three gravel pits in the northeast corner of the 

reservation along the Santa Cruz River and gravel and borrow pits were located near the 

Interstate 19 corridor (USGS, 1996).  ADWR did not determine the current status of these 

pits or whether additional gravel mining has occurred on the San Xavier Reservation.  

There is no evidence of hardrock or gravel mining on Eastern Schuk Toak. 
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2.5.3 Ranching 

In terms of acreage, livestock grazing is still the predominant land use on the San 

Xavier Reservation and in Eastern Schuk Toak (BOR, 1999 and Franzoy Corey, 1986).  

Beginning with Father Kino’s introduction of livestock in the early 1700s, Spanish 

ranchers spread across the region over the next 100 years and some O’odham took jobs as 

ranch hands.  In 1855, the Punta de Aqua Ranch was established near the San Xavier 

Mission and, by 1874, four more ranches were reportedly operating in the area (Kupel, 

1987).  By the 20th century, ranching had become a critical component of O’odham life 

(Franzoy Corey, 1988a) and in 1959, it was estimated that 50% of all Tohono O’odham 

families owned cattle (McGuire and Worden, 1996).    

On the San Xavier Reservation, cattle production peaked in 1890 and expanded 

again during the 1930s.  During this period, the federal Indian Service drilled stock wells, 

and stockponds known as “charcos” were constructed along washes.  This led to 

increased herds, and range management became necessary to deal with overgrazing 

(Kupel, 1987).  In 1953, the San Xavier Cattleman’s Association was established and a 

land use code enacted.  A drought in the 1960s and 1970s decimated the Nation’s cattle 

industry as the charcos dried up and stock wells proved insufficient (Brown and Ingram, 

1987).  There were reportedly 250 cattle and 130 horses on the San Xavier Reservation 

during 1963 (McGuire and Worden, 1996) and about 200 cattle on the reservation in 

1994 (SWCA, 2001). 

 Ranching has historically also been important in and around Eastern Schuk Toak, 

with the establishment of Avra Ranch on or before 1893 and Garcia Ranch around 1915 

(McGuire, 1987 and SDCP, 2006).  Current data on the number of livestock in Eastern 

Schuk Toak and on the San Xavier Reservation were not available to ADWR, but it is 

reported that ranching is still a source of employment for some tribal members (BOR, 

1999). 

 

2.5.4 Commercial and Light Industrial 

 A 120-acre industrial park is located in the northeast corner of the San Xavier 

Reservation adjacent to the Tucson Airport.  The industrial property contains a 23-acre 
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Foreign Trade Zone and various businesses including Desert Diamond I, a casino that 

opened in 1993.  Empire Machinery, a Caterpillar demonstration center, is one of the 13 

industrial tenants.  A second casino (Desert Diamond II), opened in 2001, is located in 

the southeastern corner of the reservation, near the intersection of Interstate 19 and Pima 

Mine Road (NAU, 2006, SXD, 2006, and SWCA, 2001).   

 The only known commercial/industrial development on Eastern Schuk Toak 

appears to be the Kitt Peak National Observatory where several large telescopes and 

associated buildings and facilities are located.  The National Science Foundation has 

operated the 200-acre observatory under a 1958 lease with the Nation, which allows 

scientific research on up to 2,400 acres of reservation land (Arizona Daily Star, 2005). 

 

2.5.5 Municipal 

Municipal development on the San Xavier Reservation has occurred near its 

northeastern border, adjacent to the non-Indian communities of Tucson.  Most homes are 

located in this portion of the reservation, as well as Nation and District government 

offices and an Indian Health Services clinic (BOR, 1999).  A total of 756 housing units 

were counted within the District during 2000 (Census, 2006).  With the exception of a 

few ranch houses, there are apparently no other homes in Eastern Schuk Toak. 

 

2.5.6 Riparian Restoration 

A riparian restoration project was recently completed on the San Xavier 

Reservation under Water Protection Fund Grant 96-026.  The 12.5-acre project was 

approved by the San Xavier District Council and is located on a terrace of the Santa Cruz 

River about one mile southeast of the San Xavier Mission.  Project features include a 

riparian woodland and mesquite bosque, 2 one-quarter acre constructed wetlands, a 

shallow stream and fish filter, a drip irrigation system for new plantings, fencing to keep 

out off-road vehicles and livestock, bank stabilization to protect the site from erosion, an 

access road, and a 7,900-foot pipeline to deliver CAP water to the project from the CAP 

Link Pipeline (Figure 2-8).  The project was completed in 2003 and has an estimated 
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water demand between 500 to 750 acre-feet per year (AWPF, 2006 and SWCA, 2001).  

The ADWR is not aware of any riparian restoration projects planned in Eastern Schuk 

Toak. 

 

 

2.6 CURRENT LAND USE 

Figure 2-1 shows the location of current land uses on the San Xavier Reservation 

and Eastern Schuk Toak, as determined by ADWR for this report.  To identify current 

agricultural and non-agricultural areas, ADWR analyzed land classification data from the 

Southwest Regional Gap Analysis Project (SWReGAP, 2004) in combination with 2005 

aerial photography from the National Agricultural Imagery Program (NAIP) and 2003-

2006 imagery from Google Earth.  The 2004 land classification was updated with the 

more recent imagery and final acreages were calculated from the new land use dataset.  

Note that most lands on both reservations have been used for livestock grazing, but this 

land use is not shown in the figure.  Note also that the irrigated areas that are shown 

include irrigation ditches, service roads, and farm buildings located immediately adjacent 

to the fields but are not used as cropland. 

Summarized below is the acreage of current land use on the San Xavier Reservation 

and Eastern Schuk Toak.  With the exception of grazing, the largest land use on the San 

Xavier Reservation is mining, which currently covers almost 3,800 acres. The largest 

land use in Eastern Schuk Toak other than grazing is irrigated agriculture, which 

currently covers about 2,400 acres.  
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CURRENT LAND USE ON THE SAN XAVIER RESERVATION 
AND EASTERN SCHUK TOAK 

(IN ACRES)1 
 

LAND USE SAN XAVIER 
RESERVATION 

EASTERN SCHUK 
TOAK 

Irrigation2 940 2,400 

Commercial/Industrial 210 40 

Mining 3,760 0 

Municipal 555 0 

Total Acreage 5,465 2,440 

 
   1Does not include lands used for livestock grazing, which cover much of the Reservation. 
    2Irrigation acreage includes irrigation ditches, service roads, and immediately adjacent farm buildings. 
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CHAPTER 3:  WATER USE ON THE SAN XAVIER RESERVATION 
AND EASTERN SCHUK TOAK 

 
 
 
 

This chapter describes recent and current water uses on the San Xavier Reservation 

and Eastern Schuk Toak and the potential for future water development.  Recent and 

current water uses are presented first and include well pumpage for irrigation and 

industrial and municipal purposes, deliveries of CAP water for irrigation, and surface 

water diversions for livestock.  Future water development on the reservations is described 

next and includes potential use for both irrigation and non-agricultural purposes.  This 

information is used for the analyses in Chapters 7 and 8. 

 

 

3.1 RECENT AND CURRENT WATER USES 

Table 3-1 summarizes water use by the Settling Parties since 1980, including 

water use on the San Xavier Reservation and Eastern Schuk Toak.  Figure 2-1, presented 

earlier in Chapter 2, shows where the major water uses are currently occurring on the 

reservations. 

 

3.1.1 Wells 

Most well pumpage on the San Xavier Reservation has been by Asarco for 

industrial use at its Mission Complex, by the San Xavier Cooperative Farm for irrigation, 

and by the Tohono O’odham Utility Authority (TOUA) for municipal purposes.  Since 

1980, Asarco’s well pumpage on the reservation has ranged from a low of 400 acre-feet 

in 1980 to a high of 4,700 acre-feet in 1994.  The San Xavier Cooperative Farm 

reportedly pumped a total of 4,500 acre-feet in 1980 and 1,100 acre-feet in 2001.  

Additional pumpage data for the farm were requested by ADWR but not provided (TON 

and others, 2006).  Available data indicate that the total water pumped by TOUA since 

1980 has remained between 100 and 300 AFA.   
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On Eastern Schuk Toak, ADWR identified nine stock and/or domestic wells 

through inspection of topographic maps of the area published by the USGS (1979, 1992, 

and 1996).  Pumpage from these wells is not considered significant and probably has 

totaled less than 10 AFA. 

 

3.1.2 CAP Water 

CAP water first reached the Garcia Strip in Eastern Schuk Toak and the San 

Xavier Reservation in 2000 and 2001, respectively.  Figure 1-1 shows the location of the 

canals that convey CAP water to the reservations.  Since 2002, CAP deliveries to the 

Garcia Strip have ranged between 10,000 to 11,000 AFA and deliveries to the San Xavier 

Reservation have ranged between 1,000 and 3,000 AFA.  Most of this CAP water has 

been used for irrigation, although a portion (about 500 to 750 acre-feet) was used near the 

San Xavier Mission for a riparian restoration project (AWPF, 2006 and SWCA, 2001). 

 

3.1.3 Surface Water 

 Topographic maps show the location of several small ponds on the San Xavier 

Reservation and Eastern Schuk Toak that presumably have been used to water livestock 

(USGS, 1979, 1992, and 1996).  Not including the tailings and retention ponds associated 

with Asarco’s Mission Complex, a total of 20 ponds were identified on maps of the San 

Xavier Reservation and 16 ponds were identified on maps of Eastern Schuk Toak.  The 

ponds are located along or near ephemeral washes to capture storm runoff.  ADWR did 

not verify their current condition, but based on surface area, the total capacity of the 

ponds is expected to be less than 400 acre-feet on the San Xavier Reservation and less 

than 200 acre-feet in Eastern Schuk Toak. 

 Three of the ponds in Eastern Schuk Toak are relatively small catch basins 

located near Kitt Peak.  The basins collect snowmelt and are used for the observatory 

water supply, which totals 700,000 gallons or about 2 acre-feet (NOAO, 2003). 
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3.2 POTENTIAL WATER DEVELOPMENT 

This section describes the water development potential of the San Xavier 

Reservation and Eastern Schuk Toak for agricultural and non-agricultural uses.  The 

potential for agricultural development is based on the irrigable acreage of the 

reservations.  Non-agricultural development is based on the potential for municipal, 

commercial and industrial, mining, and other non-agricultural uses. 

 
3.2.1 Agriculture 

 To evaluate the irrigable acreage on the San Xavier Reservation and Eastern 

Schuk Toak, ADWR reviewed information from several soil surveys, land classifications, 

and estimates of irrigable land.  These studies covered all or portions of each reservation 

and some lands outside of the reservations.  Most of the studies were completed by or for 

federal agencies that were evaluating irrigation projects.  These agencies include the 

United States Department of Agriculture, Natural Resources Conservation Service 

(NRCS), formerly known as the Soil Conservation Service (SCS); the United States 

Department of the Interior, Bureau of Indian Affairs (BIA) and its predecessor agencies 

the Indian Service and Office of Indian Affairs; and the United States Department of the 

Interior, Bureau of Reclamation (BOR).  Summarized below are the surveys, 

classifications, and irrigable acreage estimates pertinent to each reservation. 

 

Irrigable Acreage Studies of the San Xavier Reservation 

 Described below, in chronological order, are the irrigable acreage studies and 

estimates for the San Xavier Reservation.  Note that most of these studies did not cover 

the entire reservation so, as a result, the irrigable acreages presented below appear 

variable over time. 

 

1892 Commissioner of Indian Affairs Annual Report 

 The Indian Agent for the Pima Agency estimated that there were about 9,000 

acres of “good land” on the reservation. 
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1911 Indian Service Report on Water Development on the Papago Indian  
Reservation 

 The Superintendent of Irrigation stated in his report that there were about 1,580 

acres of allotted land on the San Xavier Reservation that consist of First Class farming 

land, most of which was under cultivation at that time.  An additional 6,440 acres of 

allotted land, called timberland, was also considered First Class farming land if irrigation 

water could be delivered.  The estimated total acreage of First Class farming land on the 

reservation was 8,020 acres. 

 

1919 Indian Service Report on the Southern California and Southern Arizona 
Reservations 

 This report estimated that there were about 5,000 acres of irrigable land on the 

reservation of which 1,530 acres have been under cultivation and the remainder covered 

by dense mesquite. 

 

1944 Office of Indian Affairs Irrigation Data for the Long Range Program 

 This report describes a 1934 soil survey and land classification of the area on both 

sides of the Santa Cruz River.  A total of 3,528 acres of reservation land were found to be 

irrigable including: 

• 2,254 acres on the west side of the river (2,155 acres of First Class land and 99 

acres of Second, Third, and Temporary Class lands); 

• 513 acres northeast of the river (160 acres of First Class land and 353 acres of 

Second, Third, and Temporary Class lands); and 

• 761 acres southeast of the river (231 acres of First Class land and 530 acres of 

Second, Third, and Temporary Class lands). 

 
1958 BIA (?) Engineering Studies of Land and Water Resources 

This report was Special Master’s Exhibit No. 17 in Arizona v. California, and 

indicated that there were 1,600 acres currently irrigated on the San Xavier Reservation.  

Another 2,367 acres on the reservation were estimated as potentially irrigable, for a total 

irrigable area of 3,967 acres. 
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1975 U.S. Senate Hearings on Indian Water Rights of the Five Central Tribes of 
Arizona 

 In hearings before the Senate Committee on Interior and Insular Affairs, it was 

reported that the irrigable acreage on the San Xavier Reservation was about 9,000 acres. 

 

1977 U.S. Senate Hearings on S. 905 

 In hearings before the Senate Committee on Indian Affairs, it was reported that 

there were 23,700 acres of irrigable acreage on the San Xavier Reservation.  This 

estimate was based on a 1976 BIA land classification study (Figure 3-1). 

 

1980 Stetson Report 

 This report was prepared by Stetson Engineers, Inc. for the BIA and evaluated the 

potential agricultural and non-agricultural water use on four areas within the TON.   The 

report references a BIA/SCS study that estimated a total 49,960 acres of irrigable land on 

the San Xavier Reservation. 

 

1988 Franzoy Corey Environmental Assessment (EA) of the San Xavier Farm  
Rehabilitation Project 

 An environmental assessment was prepared for BOR by Franzoy Corey Engineers 

and Architects and included a land classification of the area near the San Xavier Mission.  

Great Western Research, Inc. (Great Western) was contracted to complete the land 

classification and mapped a total 1,321 acres west of the Santa Cruz River.  Results from 

its study are shown in Figure 3-2 and summarized below: 

• Class 1 (“lands well suited for irrigation”) – 751 acres; 

• Class 2 (“lands moderately well suited for irrigation”) – 471 acres; and 

• Class 6 (“lands unsuitable for irrigation development”) – 99 acres. 

No lands were mapped as Class 3 (“lands less suited for irrigation development”). 
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1989 BOR Final Environmental Impact Statement (FEIS) for the San Xavier  
Development Project (New or 9B Farm) 

 As part of its evaluation of a proposed irrigation project (the New or 9B Farm) in 

the northwestern portion of the San Xavier Reservation, BOR estimated the amount of 

irrigable land using a second land classification study by Great Western.  In this study, a 

total of 13,824 acres were mapped of which 13,737 acres were found to be irrigable by 

either sprinkler or surface irrigation.  Results from the study are shown in Figure 3-3 and 

summarized below:  

Sprinkler Irrigation 

• Class 1 – 219 acres 

• Class 2 – 3,406 acres 

• Class 3 – 113 acres 

Surface Irrigation 

• Class 2 – 9,999 acres. 

A total of 87 acres were mapped as non-arable (Class 6).   

Figure 3-4 shows the proposed irrigation system for the proposed “New” or “9B” 

Farm, which would cover about 11,000 acres at full development.  Due to initial 

opposition from the District and Nation, construction of this project has not yet begun. 

 

1992 NEA Economic Damages Assessment 

 As part of its assessment of damages suffered by the San Xavier Allottees from 

insufficient water supplies, Northwest Economic Associates (NEA) evaluated the 

potential for agricultural development on the reservation using gravity and sprinkler 

irrigation.  Of the total area of the reservation, an estimated 56,152 acres were suitable for 

gravity irrigation (Figure 3-5a) and 58,478 acres were suitable for sprinkler irrigation 

(Figure 3-5b).  Results from the land classification study are summarized in the 

following table. 
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1992 NEA LAND CLASSIFICATION OF THE 
SAN XAVIER RESERVATION 

 
ACREAGE USING DIFFERENT 

IRRIGATION SYSTEM LAND CLASS 
GRAVITY SPRINKLER 

I 13,687 17,520 

II 34,998 36,523 

III 5,942 3,715 
IV 

(Marginally Arable) 1,525 720 

Subtotal 56,152 58,478 

VI (Non-arable) 15,773 13,449 

Total 71,925 71,927 

 
 
 
 
2003 BOR Draft Irrigation Suitability Land Classification Report for the Papago  
Water Supply Project 

 This land classification was completed at the request of the San Xavier District 

and supplements a previous land study by Great Western that was presented in BOR’s 

1989 FEIS.  The 2003 land classification covered 1,200 acres along the west side of the 

Santa Cruz and east of Interstate 19.  The study indicated that 934 acres would be suitable 

for sprinkler irrigation and another 247 acres would also be suitable for irrigation, but due 

to higher salinity, the latter may be limited to salt tolerant crops. 

 Based on this and previous land classifications, BOR (2006) plans to eventually 

construct a 2,300-acre Rehabilitation and Extension Farm on lands surrounding the San 

Xavier Mission in the northeastern portion of the reservation.  As described in Section 

2.5.1, work on the Rehabilitation Farm should be completed later this year (Figure 2-6), 

and design of the Extension Farm is expected to begin by fiscal year 2008 or later. 
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Potential Agricultural Development on the San Xavier Reservation 
 ADWR analyzed the potential for agricultural development on the San Xavier 

Reservation based on its review of the above soil surveys and land classifications, and by 

considering the following factors: 

• When the irrigable acreage study was completed.  Due to advances in mapping 

techniques, recent studies are generally considered more accurate than prior work; 

• Whether the study included all or only a portion of the reservation.  Studies that 

covered the entire reservation are considered more representative of the total 

agricultural potential of the area since consistent mapping procedures were 

utilized and the work was generally completed over one or a few consecutive field 

seasons; and 

• Whether a farm project was ultimately proposed or completed in the area.  The 

level of effort required to plan, design, and complete a farm suggests the project 

would be practically or economically feasible. 

Historic agricultural lands on the reservation are estimated to have covered a total 

composite area of approximately 4,800 to 5,900 acres (NEA, 1992 and Wade and Griffin, 

1980).  Using the factors listed above, ADWR believes that the 2,300 acres of 

agricultural lands proposed for the Rehabilitation and Extension Farms and the 11,000 

acres of lands proposed for full development of the New or 9B Farm comprise a 

reasonable lower limit of the irrigable acreage on the San Xavier Reservation.  The BOR 

(1989 and 2006) has already planned and/or designed these projects which would total 

13,300 acres. 

 ADWR believes a potential upper limit of the irrigable acres on the San Xavier 

Reservation is about 53,200 acres.  This limit is based on NEA’s 1992 study of the total 

reservation lands that would be suitable for sprinkler irrigation (58,478 acres).  The total 

was reduced by 9% to account for farm roads, water delivery systems, farm support 

structures, etc (ADWR, 2006b). 

 The final step in determining the water development potential of agricultural 

lands on the San Xavier Reservation is to apply a reasonable water duty to these lands.  

ADWR identified three water duties that could be used for this purpose: 
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• 4.5 acre-feet per acre, based on the 1989 BOR FEIS; 

• 5.3 acre-feet per acre, based on the 1992 NEA Report; or 

• 5.4 acre-feet per acre, based on the 1980 Stetson Report. 

 Summarized in the table that follows are potential water requirements for the San 

Xavier Reservation based on the three water duties and the range of irrigable land 

described above. 

 

SUMMARY OF POTENTIAL SAN XAVIER RESERVATION 
IRRIGATION WATER REQUIREMENTS 

(IN ACRE-FEET) 
 

WATER DUTIES 
IRRIGABLE AREA

1989 BOR FEIS 
(4.5 ACRE-FEET/ACRE) 

1992 NEA REPORT 
(5.3 ACRE-FEET/ACRE) 

1980 STETSON REPORT 
(5.4 ACRE-FEET/ACRE) 

53,200 acres 
(“upper limit”) 239,400 281,950 287,300 

13,300 acres  
(“lower limit”) 59,850 70,490 71,820 

 

 

Irrigable Acreage Studies of Eastern Schuk Toak 

 Described below, in chronological order, are the irrigable acreage studies and 

estimates for Eastern Schuk Toak. 

 

1980 Stetson Report 

 The 1980 Stetson report prepared for the BIA referenced an SCS study of the 

irrigable area on the Garcia Strip portion of Eastern Schuk Toak.  The study estimated 

that there are a total of 7,041 acres of irrigable land in this area including 6,056 acres of 

Class I land and 985 acres of Class III land.  Non-irrigable lands totaled 7,439 acres.   

The Stetson report also estimated that there could be an additional 4,000 acres of 

irrigable land on another portion of Eastern Schuk Toak (probably the Vaya Strip) 

located south of the Garcia Strip. 
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1988 Franzoy Corey Environmental Assessment (EA) of the Schuk Toak  
Development Plan 

 This EA was prepared for BOR by Franzoy Corey and included a land 

classification of the Garcia Strip.  Great Western was contracted to complete the land 

classification and mapped a total 6,912 acres in the area, of which 6,549 acres were found 

to be irrigable.  Results from its study are shown in Figure 3-6 and summarized below: 

• Class 1 (“lands well suited for irrigation”) – 6,230 acres; 

• Class 2 (“lands moderately well suited for irrigation”) – 246 acres; 

• Class 3 (“lands less suited for irrigation development”) – 73 acres; and 

• Class 6 (“lands unsuitable for irrigation development”) – 363 acres. 

Based in part on this land classification, Franzoy Corey (1990) designed a farm on 

the Garcia Strip.  Construction of the 2,000-acre “Schuk Toak New Farm” was completed 

in 2002.  Figure 2-7, presented previously, shows its current layout. 

 

1999 NRCS Soil Survey of the Tohono O’odham Nation 

 In 1999, NRCS published a soil survey for a major portion of the Tohono 

O’odham Nation, including the lands in Eastern Schuk Toak.  ADWR obtained a copy of 

the soil maps in digital format and correlated these with soil unit descriptions that 

included land capability classifications for irrigated cropland.  The NRCS land capability 

classes are listed below: 

• Class I - few limitations restricting their use; 

• Class II - moderate limitations that reduce the choice of plants or that 

  require moderate conservation practices; 

• Class III - severe limitations that reduce the choice of plants or that require 

special conservation practices, or both; 

• Class IV - very severe limitations that reduce the choice of plants or that 

require very careful management, or both; 

• Class V - not likely to erode but have other limitations, impractical to 

remove, that limit their use; 

• Class VI - severe limitations that make them unsuitable to cultivation; 
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• Class VII - very severe limitations that make them unsuitable for 

cultivation; and 

• Class VIII - miscellaneous areas, which have limitations that nearly 

preclude their use for crop production. 

Using this information, ADWR determined that there are 10,703 acres of arable 

lands (Classes I through IV) and 26,758 acres of non-arable lands (Classes V and above) 

in Eastern Schuk Toak.  Figure 3-7 shows the distribution of these arable and non-arable 

lands. 

 

Potential Agricultural Development on Eastern Schuk Toak 

 ADWR analyzed the potential for agricultural development on Eastern Schuk 

Toak based on its review of the above soil surveys and land classifications and by 

considering the same factors that were used to analyze the San Xavier Reservation: 

• When the irrigable acreage study was completed; 

• Whether the study included all or only a portion of the reservation; and 

• Whether a farm project was ultimately proposed or completed in the area. 

Using the above factors, ADWR believes that the 2,000 acres of agricultural land 

on the Garcia Strip used for the Schuk Toak New Farm represents a lower limit of the 

irrigable acreage in Eastern Schuk Toak.  The farm was completed in 2002. 

ADWR believes a potential upper limit of the irrigable acres in Eastern Schuk 

Toak is about 9,750 acres.  This limit is based on NRCS’s 1999 soil survey of the Sells 

Papago Reservation that indicated a total of 10,703 acres of arable land in Eastern Schuk 

Toak.  The total was reduced by 9% to account for farm roads, water delivery systems, 

farm support structures, etc (ADWR, 2006b). 

 The final step in determining the water development potential of agricultural 

lands in Eastern Schuk Toak is to apply a reasonable water duty to these lands.  ADWR 

only identified one water duty that could be used for this purpose, 4.9 acre-feet per acre, 

proposed by Franzoy Corey in their Schuk Toak Development Plan.  Summarized in the 

following table are potential water requirements for Eastern Schuk Toak based on this 

water duty and the range of irrigable land described above. 
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SUMMARY OF POTENTIAL EASTERN SCHUK TOAK 
IRRIGATION WATER REQUIREMENTS 

(IN ACRE-FEET) 
 

WATER DUTY 
IRRIGABLE AREA 

1988 FRANZOY COREY EA 
(4.9 ACRE-FEET/ACRE) 

9,750 acres 
(“upper limit”) 47,775 

2,000 acres 
(“lower limit”) 9,800 

 
 

3.2.2 Non-Agricultural Uses 

ADWR has limited information on potential future water development on the San 

Xavier Reservation and Eastern Schuk Toak for non-agricultural uses.  The Statements of 

Claimant (SOCs) filed by the United States on behalf of the San Xavier and Schuk Toak 

Districts in 1987 do not provide specific plans or a time schedule for future water use 

(Chapter 5).  ADWR requested this information from the settling parties and was told 

that Master Plans are not currently available for either district (TON and others, 2006).  

Summarized below is the information that was available to ADWR to estimate future 

water use on the reservations. 

 

San Xavier Reservation 

 In 1986, BIA issued a report on a proposed planned community for the San 

Xavier Reservation.  The community would be built by an off-reservation developer and 

include over 16,000 acres of residential, industrial, commercial, and public land use.  

When complete, it was estimated that the project would have a total potable water 

demand of 15,400 AFA and generate 10,400 AFA of wastewater.  It was planned that the 

wastewater be reused to meet the project’s non-potable water demand of 9,700 AFA.  

The District and Allottees ultimately rejected the BIA proposal and a few years later, in 



 
3-13 

 
ADWR Technical Assessment (10/24/2006) 
Tohono O’odham Nation Water Rights Settlement 

1991, SXAA was formed to assist and educate Allottees regarding land and water use on 

the reservation (Ramon-Pierson, 2006). 

In 1992, NEA prepared an assessment for the SXAA, district council, and farm 

cooperative regarding the economic damages that had been suffered by Allottees from a 

loss of surface water and groundwater supplies.  This assessment provides an indication 

of the potential for future water development on the San Xavier Reservation for non-

agricultural uses.  In the report, the Allottees claim a total water use of 5,000 AFA for 

present and future non-agricultural purposes including residential, commercial/industrial, 

and recreation.  Another 3,000 AFA were claimed by the Allottees for present and future 

water leases to Asarco for mining. 

 Past water use on the San Xavier Reservation also provides some indication of 

future water use for non-agricultural purposes.  As described in Section 3.1, 

on-reservation well pumpage by Asarco has ranged from 400 to 4,700 AFA since 1980, 

and well pumpage by TOUA for municipal purposes has remained between 100 and 300 

AFA over the period.  In addition, about 500 to 750 AFA of CAP water has apparently 

been used for a riparian restoration project recently completed near the Mission, and it is 

estimated that another 350 AFA may be needed for new restoration projects in the future 

(AWPF, 2006).  Finally, it is estimated that less than 400 AFA has been used to water 

livestock on the reservation through construction of stock ponds and pumpage from stock 

wells. 

 

Eastern Schuk Toak 

 Other than past water use, ADWR has no indication of future water use on 

Eastern Schuk Toak for non-agricultural purposes.  Pumpage from stock and/or domestic 

wells on the reservation are estimated to have totaled less than 10 AFA, and existing 

stock ponds are estimated to have a combined capacity of less than 200 acre-feet.  

ADWR is unaware of any plans to develop the area for municipal or 

commercial/industrial uses or to begin large-scale mining operations. 
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Potential Future Use 

Based on the preceding discussion and as shown below, ADWR estimates that 

future water use for non-agricultural purposes could total 9,900 AFA on the San Xavier 

Reservation and 420 AFA in Eastern Schuk Toak.  Estimates of future water use on the 

San Xavier Reservation for mining and municipal, commercial/industrial, and recreation 

purposes were taken from NEA (1992), and estimates for riparian restoration were taken 

from AWPF (2006).  To account for a potential increase in herd size, ADWR assumed 

that future water use for livestock on both reservations would equal twice the estimate of 

current use.  The ADWR has little information related to the water development potential 

on Eastern Schuk Toak for non-agricultural purposes, so it assumed that existing water 

uses for these purposes would double in the future. 

 

POTENTIAL FUTURE WATER USES FOR 
NON-AGRICULTURAL PURPOSES 

(IN AFA) 
 

TYPE OF USE SAN XAVIER 
RESERVATION EASTERN SCHUK TOAK 

Municipal, 
Commercial/Industrial, 

and Recreation 
5,000 20 

Mining 3,000 0 

Riparian Restoration 1,100 0 

Livestock 800 400 

Total 9,900 420 
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CHAPTER 4:  WATER RESOURCES 
 
 
 
 

This chapter describes water resources that could be available for use on the San 

Xavier Reservation and Eastern Schuk Toak.  Included are surface water supplies, 

effluent (wastewater), CAP water, and groundwater supplies. 

 

 

4.1 SURFACE WATER 

 Figure 4-1 shows the location of major surface water features in the area of the 

Settling Parties.  The Santa Cruz River flows from south to north across the eastern side 

of the San Xavier Reservation and Brawley Wash flows from south to north across the 

eastern side of the Garcia Strip on Eastern Schuk Toak.  Each stream is discussed further 

below. 

 

4.1.1 Santa Cruz River 

Historic Flow Conditions 

 Flow in the Santa Cruz River was previously perennial along a reach that began 

about two miles south of the San Xavier Mission and ended just north of it (Brown and 

others, 1981).  When the Mission was established around 1700, the Spanish, like the 

Native Americans before them, took advantage of the perennial flows to irrigate nearby 

fields (Section 2.3).  The Indian village in the area of the Mission was originally referred 

to as Wa:k or Wahk (“where the water rises”) and is now named San Xavier del Bac 

(Rosen, 2001). 

 River flows near the Mission were maintained year around by two springs  – Aqua 

de la Mision and Punta de Aqua (Figure 4-2).  Aqua de la Mision fed a marsh and the 

East or Spring Branch of the Santa Cruz River.  Punta de Aqua fed the West Branch, 

which was previously the main channel of the river.  Beginning in the late 1800s, a series 

of events occurred that eventually, either directly or indirectly, caused the springs and 

this reach of the Santa Cruz River to go dry (Lacher, 1996). 
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 During the 1870s, headcutting (progressive upstream lowering of the channel bed) 

had begun to affect streams across the southwest, probably in response to an increase in 

the frequency, duration, and magnitude of flood flows (Bentacourt and Turner, 1988 and 

Parker, 1993).  Along the Santa Cruz River, this regional impact was first noted near the 

San Xavier Mission in 1871 and apparently was made worse by several local events: 

• In 1883, the Santa Cruz River was dammed about six miles north of the Mission, 

where a second marsh and perennial reach were located near the growing town of 

Tucson. The dam formed Warner’s Lake, which was used to run a nearby flour 

mill.  Five years later, in 1888, Sam Hughes completed a diversion ditch across 

the river about a mile downstream of Warner’s Lake to intercept subsurface 

flows.  Severe headcutting began the next year upstream of the ditch and 

eventually worked its way south to the Mission (Tellman and others, 1997). 

• By 1912, flooding had caused headcutting along the Santa Cruz River to extend 

18 miles upstream of Hughes ditch.  Near Punta de Aqua, the eroded channel was 

60 to 100 feet wide, 6 to 20 feet deep, and 2 miles long (Brown and Ingram, 

1987).  By 1914, the marsh south of San Xavier that was fed by Aqua de la 

Mision had dried up (Wood and Others, 1996). 

• In 1915, to prevent floods from destroying farmland near Tucson, engineers 

constructed an artificial channel about a mile south of the marsh and diverted 

flows out of the West Branch, the main channel of the river at the time, into the 

East Branch (Rosen, 2001). 

• Between 1915 and 1925, the rerouted Santa Cruz River became more entrenched 

and direct diversion of surface water became less practical.  As a result and in 

response to growing demand, water was pumped from the river and shallow wells 

were completed near its banks.  As the water table dropped locally and these 

measures became less effective, infiltration galleries were constructed along the 

river and operated between 1925 and 1947.  Deeper wells also began to be drilled 

in the area with significant pumping beginning in 1935 (Kupel, 1987). 
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By 1949/50, perennial flows near the San Xavier Mission had reportedly ceased.  

The Santa Cruz River had evolved from an ill-defined arroyo with marshes and a wide, 

active floodplain into a deeply (up to 20 to 30 feet) incised channel with ephemeral flow 

(Parker, 1993 and Tellman and Yarde, 1996). 

 

Streamflow Data 

 The United States Geological Survey (USGS) established two streamflow gages 

on the Santa Cruz River in the vicinity of the San Xavier Reservation.  Figure 4-1 shows 

the location of the “Continental” and “Tucson” gaging stations, and Table 4-1 

summarizes the streamflow data that have been collected from these stations since the 

early to mid 1900s.  The table lists the identification number of each station along with its 

contributing drainage and period of record, annual streamflow statistics, years of annual 

flow record, average seasonal flows as a percentage of annual flows, and the average 

number of days each year with no flow.  The data provide an indication of baseline 

streamflow conditions along this reach of the Santa Cruz River, but since flow conditions 

can vary dramatically from year to year, average streamflows may not represent the flow 

in the river during any given year or month. 

 As listed in Table 4-1, an average of about 16,000 acre-feet of Santa Cruz River 

water has flowed across the San Xavier Reservation each year, and typically about 80% 

of this flow has occurred during the summer and fall.  During most of the year, the river 

is dry and only flows in response to storm events.  However, due to its relatively large 

drainage area above the reservation (about 2,000 square miles), the Santa Cruz River can 

flow at high rates during storms and has caused extensive flood damage in the Tucson 

area (USGS, 1988).  

On October 2, 1983, a peak flow of 45,000 cubic feet per second (cfs) were 

measured at the Continental gage and 52,700 cfs were measured at the Tucson gage.  

About ten years later, on January 19, 1993, flow at the gages exceeded 32,000 cfs 

(USGS, 1998).  These and prior flood events on the Santa Cruz River have caused bank 

erosion and, as a result, the main river channel in the area of the San Xavier Reservation 

has migrated and widened by almost three times since 1936 (Parker, 1993).   
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The 1983 flood reportedly removed about 80 acres of farmland near the Mission, 

and another 45 acres were lost during the 1993 flood (SXCA, 2006).  These losses in 

farmland were attributed to flooding along the main channel of the Santa Cruz River and 

its West Branch, previously the main channel.  Subsequent armoring of the main channel 

with riprap has stabilized the west side of the river in this area (Franzoy Corey, 1988a), 

but flooding and bank erosion along the West Branch is still a concern (BOR, 2005). 

 

4.1.2 Brawley Wash 

Brawley Wash drains Avra Valley and collects streamflow from Altar Valley, 

which is located upstream of it and drained by Altar Wash.  Flows in Brawley Wash have 

historically been ephemeral and only occurred in response to storm events (Brown and 

others, 1981).  The USGS established a streamflow gage on Brawley Wash about nine 

miles upstream of the Garcia Strip.  Figure 4-1 shows the location of the “Three Points” 

gaging station, and Table 4-1 summarizes the streamflow data that have been collected 

from the station.   

 Since 1993, an average of about 4,000 acre-feet of Brawley Wash water have 

flowed past Three Points each year, and almost 90% of this flow has occurred during the 

summer.  Like the Santa Cruz River, storms can cause relatively large flows to occur in 

the wash.  During the storm of October 1983, a peak flow of 19,100 cfs were measured at 

Three Points (USGS, 2006), and in September 1962, a peak flow of 38,800 cfs were 

measured about two miles downstream of the Garcia Strip at Mile Wide Road (Franzoy 

Corey, 1990 and USGS, 2006).  Where Brawley Wash crosses the Garcia Strip, there 

previously was no clearly defined stream channel, and flooding would cause sheet flow to 

spread over a four to five mile wide area (Franzoy Corey, 1990).  As described in 

Chapter 3, a farm was completed in this area in 2002, and flood flows in Brawley Wash 

are now conveyed across Eastern Schuk Toak in three flood channels (Figure 3-8). 
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4.2 EFFLUENT 

The Tohono O’odham Utility Authority currently provides water and sewer 

service to approximately 800 homes on the San Xavier Reservation (TOUA, 2006).  

About 600 of these homes are permanent residences, and each household uses an average 

of 350 gallons per day, or about 0.4 AFA.  Gallon per capita per day (GPCD) data for the 

reservation were not provided to ADWR.  Seasonal visitors reportedly use the remaining 

homes. 

If it were assumed that 50% of residential water use occurs indoors and most of 

this water ends up in the sewer, then the permanent residences on the reservation 

probably generate about 120 acre-feet of wastewater each year.  Wastewater from the 

homes and a 120-acre industrial park near the Mission is treated off-reservation by Pima 

County and is currently not available for reuse on the reservation.  The County provides 

water and sewer service to the industrial park, and ADWR estimates that this area 

generates another 40 to 130 AFA of wastewater based on water use by a similar 

commercial and industrial area on the Gila River Indian Reservation (ADWR, 2006b). 

 Wastewater generated from Asarco’s Mission Complex, located on and adjacent 

to the San Xavier Reservation, is contained in impoundments and most of it is eventually 

reused on-site.  With the exception of stormwater, no wastewater is currently permitted to 

be discharged from the complex (EPA, 2003). 

 Neither municipal nor industrial wastewater is believed to be generated on 

Eastern Schuk Toak. 

 

 

4.3 CAP WATER 

Arizona has an annual allocation of 2.8 million acre-feet (MAF) of water from the 

Colorado River.  Of this, nearly 1.3 MAF is available to Indian, municipal, industrial, and 

agricultural water users located along the river.  The remainder is diverted via the CAP 

delivery system to water users in Maricopa, Pinal, and Pima Counties, including certain 

Indian tribes.  CAP water is diverted from the Colorado River at Lake Havasu and 

delivered through an aqueduct that lifts the water over 2,900 feet and transports it over 
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330 miles to central and southern Arizona.  The CAWCD operates and maintains the 

CAP (ADWR, 2006b). 

 In order for an Indian tribe to receive deliveries of CAP water, the Secretary must 

allocate water to, and enter into a contract with, the tribe.  The San Xavier District is 

currently entitled to 27,000 AFA of Colorado River water and Eastern Schuk Toak is 

entitled to 10,800 AFA of Colorado River water under an existing CAP contract with the 

Secretary dated December 11, 1980. 

 Summarized below are annual diversions of CAP water from the Colorado River 

from 1985 through 2005.  The amount of water delivered has varied over the years for 

several reasons including demand by users, availability of supply, and the creation of the 

Arizona Water Banking Authority (AWBA), which stores unused Colorado River water 

to meet future needs. 

 

SUMMARY OF CENTRAL ARIZONA PROJECT DIVERSIONS 
FROM 1985 THROUGH 2005 

(ADWR, 2006b) 
 

YEAR DIVERSION 
(IN 1000s of ACRE-FEET) YEAR DIVERSION 

(IN 1000s of ACRE-FEET) 

1985 34 1996 1,196 

1986 108 1997 1,414 

1987 355 1998 1,228 

1988 499 1999 1,388 

1989 759 2000 1,424 

1990 779 2001 1,523 

1991 454 2002 1,582 

1992 592 2003 1,685 

1993 1,025 2004 1,668 

1994 732 2005 1,320 

1995 785 2006 --- 
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4.4 GROUNDWATER 

This section describes the hydrogeology of the San Xavier Reservation and 

Eastern Schuk Toak, and includes a general discussion of the local geology and aquifer 

system beneath and adjacent to the reservation lands, sources of water into and out of the 

aquifer, the ability of the aquifer to transmit and store water, and well capacities.  This is 

followed by a description of aquifer water levels and directions of flow, water quality 

conditions, changes in aquifer storage, and land subsidence and sink formation.  The 

section concludes with an analysis of historic and recent groundwater budgets for the 

reservations. 

 

4.4.1 Hydrogeology 

Local Geology 

The San Xavier Reservation crosses two sub-basins of the Tucson Active 

Management Area.  The eastern side of the reservation lies in the Upper Santa Cruz Sub-

basin and the western side lies in the Avra Valley Sub-basin.  All of Eastern Schuk Toak 

lies in the Avra Valley Sub-basin. 

The surface geology of the reservation lands is shown in Figure 4-3.  On the San 

Xavier Reservation, bedrock is at or near the surface along a zone that extends from the 

Sierrita Mountains in the southwest to the Tucson Mountains in the northeast.  The zone 

forms the boundary between the sub-basins and basin-fill deposits flank either side of it.  

Bedrock is at or near the surface of most lands in Eastern Schuk Toak with the exception 

of the east side of Garcia Strip where thick deposits of basin-fill are encountered. 

Figure 4-4 shows two hydrogeologic cross sections for the region.  Cross Section 

A-A’ cuts through the Upper Santa Cruz Sub-basin and includes the east side of the San 

Xavier Reservation.  Cross Section B-B’ cuts through Avra Valley and passes about five 

miles north of the Garcia Strip.  Locations of the cross sections are shown in Figure 4-1.   

 The cross sections illustrate how basin-fill deposits thicken toward the center of 

the two sub-basins.  The deposits reach over 2,500 feet thick on the east side of the San 

Xavier Reservation and over 1,500 feet thick near the east side of the Garcia Strip.  

Geologists have divided the deposits into several distinct geologic units.  The upper 
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basin-fill consists, from youngest to oldest, of Holocene stream deposits, the Fort Lowell 

Formation, and upper Tinaja beds.  The lower basin-fill consists of the middle and lower 

Tinaja beds and underlying Pantano Formation.  The units vary lithologically from well-

cemented conglomerate to unconsolidated gravel, sand, silt, and clay with the clay 

content generally increasing with depth.  Further description of the units is provided on 

Figure 4-4.   

 

Aquifers 

Where saturated, the upper and lower units form a basin-fill aquifer system that is 

the primary source of groundwater in the region.  Groundwater is also found locally in 

the granitic and sedimentary rocks that underlie and are adjacent to the basin-fill.  

However, due to their relatively low permeability and storage capacity, these rocks are 

generally not considered an important aquifer in the area (Hollett and Garrett, 1984) and 

will not be further discussed here.  A shallow, perched aquifer has also been identified on 

the San Xavier Reservation near the Santa Cruz River (SWCA, 2001).  The perched 

aquifer reportedly forms over a clay layer that impedes infiltration of recharge from the 

river.  Depending on river flows, depths to water in the perched aquifer have ranged from 

8 to 27 feet below ground surface.  By comparison, recent depths to water in the basin-fill 

aquifer have ranged from 100 to 800 feet beneath the San Xavier Reservation and from 

100 to 800 feet below the Garcia Strip in Eastern Schuk Toak (ADWR, 1996).  

 

Aquifer Inflows and Outflows 

 Inflow to the basin-fill aquifer system occurs in several areas.  On the San Xavier 

Reservation, natural recharge occurs from infiltration of flood flows along the Santa Cruz 

River and mountain front recharge from the Black and Sierrita Mountains.  Underflow 

enters the reservation from the south via the Upper Santa Cruz and Avra Valley 

groundwater sub-basins.  Cultural recharge also occurs on and near the San Xavier 

Reservation via seepage from Asarco’s tailings ponds, the cooperative farm, and from 

CAWCD’s Pima Mine Road recharge facility located immediately southeast of the 

reservation.  On the Garcia Strip, natural recharge of the basin-fill aquifer occurs from 
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infiltration of flood flows along Brawley Wash and mountain front recharge from the 

Roskuge Mountains.  Underflow enters the aquifer from the south via the Avra Valley 

sub-basin.  Cultural recharge near the Garcia Strip occurs from Tucson’s Central Avra 

Valley Storage and Recovery Project (CAVSARP) facility located immediately north of 

the reservation (ADWR, 2006a). 

 Outflows from the aquifer beneath the San Xavier Reservation occur via wells 

pumped by Asarco and nearby municipal providers, and through underflow that leaves 

the reservation to the north.  No significant well pumpage is occurring on the Garcia Strip 

at this time, but outflows from the aquifer in this area result from underflow leaving the 

reservation to the north (ADWR, 2006a). 

 

Aquifer Transmissivity and Storage 

 The ability of an aquifer to transmit and store water is described by its 

transmissivity and specific yield.  Transmissivity is a measure of the capability of the 

entire thickness of an aquifer to transmit water.  Transmissivity values for the basin-fill 

aquifer system beneath the reservation lands vary depending on location.  Beneath the 

Garcia Strip, ADWR estimated the transmissivity of the aquifer through groundwater 

modeling to range from 10,000 to 30,000 square feet per day (ft2/day).  The 

transmissivity of the aquifer beneath the San Xavier Reservation was estimated to range 

from 30 to 10,000 ft2/day on the west side of the reservation and from 30 to 30,000 

ft2/day on the east side.  The highest transmissivity values appear to occur along or 

immediately adjacent to the Santa Cruz River and Brawley Wash (ADWR, 2006a).   

Specific yield is the ratio, expressed here as a percentage, of the volume of stored 

water that will drain from a porous medium by gravity to the volume of the porous 

medium.  Depending on location and depth, ADWR estimated the specific yield of the 

basin-fill aquifer through groundwater flow modeling to range from 3% to 15% beneath 

the Garcia Strip and from 3% to 18% beneath the San Xavier Reservation (ADWR, 

2006a). 
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Well Capacities 

 Well capacities give a general indication of the quantity of water that can be 

produced from an aquifer under optimal well conditions.  Franzoy Corey (1988s) 

reported that the capacity of 12 irrigation wells on the east side of the San Xavier 

Reservation ranged from 200 to 1,170 gallons per minute (gpm).  Four wells in the area 

with the highest discharge had a combined capacity of about 3,500 gpm, but this 

production was expected to decrease in the future due to declining groundwater levels 

and well efficiencies.  Stetson (1980) reported that water wells completed in the Avra 

Valley sub-basin had capacities that ranged from over 200 gpm to nearly 3,000 gpm. 

Several factors can affect well capacities, including local and regional aquifer properties, 

well design, the size and condition of the pump, and the age of the well. 

 

4.4.2 Water Levels and Flow Directions 

 Figure 4-5 shows 2005 water level elevations in the basin-fill aquifer beneath and 

adjacent to the San Xavier Reservation and Garcia Strip on Eastern Schuk Toak.  Also 

shown in the figure are directions of aquifer flow and the quantities of underflow that 

cross the reservation. 

 Prior to large-scale development of the aquifer, underflow from the Upper Santa 

Cruz sub-basin entered and left the San Xavier Reservation along the Santa Cruz River.  

A cone of depression has formed on the southeast side of the reservation due to well 

pumpage by Asarco.  Adjacent to the cone is a groundwater mound that recently formed 

due to artificial recharge at the Pima Mine Road Facility. As a result, groundwater flow 

directions have changed locally and the overall amount of underflow that enters this part 

of the reservation has declined.  The direction of underflow entering the San Xavier 

Reservation from Avra Valley has not changed substantially since predevelopment time, 

however, water levels in the area have locally declined due to well pumpage for irrigation 

and, more recently for municipal use by the City of Tucson.  Well pumpage by the City 

of Tucson in Avra Valley has also caused groundwater levels to decline beneath the 

Garcia Strip, decreasing the amount of underflow entering this part of Eastern Schuk 

Toak (ADWR, 2006a and 2006c). 
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 Historic and recent water level data and transmissivity values from ADWR’s 

groundwater model of the Tucson Active Management Area were used to evaluate how 

the quantity of underflow has changed over time.  It is estimated that the total underflow 

entering the basin-fill aquifer beneath the San Xavier Reservation has decreased from 

about 11,200 acre-feet in 1940 to about 5,350 acre-feet in 2000.  Beneath the Garcia 

Strip, the total underflow is estimated to have decreased from about 12,225 acre-feet in 

1940 to 4,825 acre-feet in 2000.  Further discussion of how groundwater budgets have 

changed over time is presented in Section 4.4.6. 

 

4.4.3 Water Quality 

The quality of groundwater beneath the San Xavier Reservation and Eastern 

Schuk Toak is generally good, with concentrations of total dissolved solids (TDS) 

typically below 500 milligrams per liter (mg/l).  TDS concentrations greater than 500 

mg/l may make water unsuitable for drinking and some industrial uses, and 

concentrations greater than about 2,000 mg/l may make it unsuitable for irrigation (Todd, 

1980).  Figure 4-3 shows TDS concentrations for several wells that were sampled on 

reservation lands between 1978 and 1981. 

Portions of the aquifer beneath the San Xavier Reservation have been degraded by 

natural and man-made contaminants.  Figure 4-6 shows that groundwater downgradient 

of Asarco’s tailings ponds, near the southeastern corner of the reservation, had elevated 

TDS and sulfate concentrations when sampled in 1982.  Along the northeastern border of 

the reservation, groundwater has been contaminated by volatile organic compounds used 

at a nearby industrial facility (Air Force Plant 44).  Figure 4-7 shows the concentrations 

of trichloroethylene (TCE) and 1,1-dichloroethylene (1,1-DCE) in groundwater 

downgradient of the plant in 1999.  On and near the reservation, the concentration of 

these contaminants has exceeded the drinking water standard of 5 micrograms per liter 

(ug/l) for TCE and 10 ug/l for 1,1-DCE.   

Also identified on the San Xavier Reservation, as well as portions of Eastern 

Schuk Toak, are relatively small areas where the fluoride concentrations in groundwater 

have exceeded the drinking water standard of 1.4 mg/l (see Figure 4-3).  The elevated 
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fluoride concentrations are probably a result of natural sources since some of the affected 

areas are undeveloped.  In addition, elevated nitrate concentrations were measured in 

1998 in two wells located along the Santa Cruz River less than a mile from the eastern 

border of the San Xavier Reservation.  The nitrate concentrations in the wells (12.2 and 

14.0 mg/l) exceeded the drinking water standard of 10 mg/l and are probably a result of 

fertilizers applied to irrigated fields in the area (Coes and others, 2000). 

Drinking water supplied by wells on the San Xavier Reservation reportedly meet 

all water quality standards established by the Environmental Protection Agency (BOR, 

2005).  The TOUA operates four drinking water wells on the reservation that provide 

water to residential users, school and District offices, and an Indian Health Service clinic. 

 

4.4.4 Changes in Aquifer Storage 

Using 2005 water level data and an assumed range of specific yield values from 

ADWR’s Tucson Active Management Area groundwater flow model, ADWR estimates 

that approximately 5.9 to 7.2 MAF are presently stored in the basin-fill aquifer beneath 

the San Xavier Reservation.  Of this, 4.5 to 5.5 MAF is stored beneath the east side of the 

reservation and 1.4 to 1.7 MAF is stored beneath the west side.  Approximately 0.7 to 0.8 

MAF is estimated to be presently stored in the basin-fill aquifer beneath the Garcia Strip 

(ADWR, 2006c).   

To assess how groundwater development on and off reservation lands have 

affected water levels and storage in the aquifer, ADWR compared its recent water level 

map (Figure 4-5) to historic water level maps of the region.  Figure 4-8 shows the 

change in aquifer water levels since 1940, and Figure 4-9 shows the change in aquifer 

levels since 1983.  Based on these water level changes and modeled values for specific 

yield, changes in storage since 1983 and the total change in storage since 1940 were 

calculated and are summarized below. 
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ESTIMATED CHANGE IN BASIN-FILL AQUIFER STORAGE 
(IN ACRE-FEET)1,2 

 

PERIOD LOCATION 
1940 to 2005 1983 to 2005 

San Xavier Reservation 
(East Side) -190,000 to -227,000 +66,000 to +86,000 

San Xavier Reservation 
(West Side) -79,000 to -93,000 -55,000 to -67,000 

San Xavier Reservation 
(Total) 

-269,000 to -320,000 
(average of -4,150 to -4,925 per year) -1,000 to +31,000 

Eastern Schuk Toak 
(Garcia Strip) 

-77,000 to -94,000 
(average of -1,175 to -1,450 per year) -14,000 to -17,000 

 
    1 Positive (+) values indicate an increase in storage, and negative (-) values indicate a loss in storage. 
    2 Source:  ADWR, 2006c. 
 

 
 

4.4.5 Land Subsidence and Sink Formation 

Pit-like holes were reportedly first noted on and near the San Xavier Reservation 

during the early 1900s, and their number and size apparently increased during the mid-

1980s.  Hoffman and others (1997) investigated the formation of the sinks and mapped 

more than 1,750 of them on the reservation.  A copy of their report is provided in 

Appendix I.  They found that the sinks had variable widths and depths, ranging from a 

few inches to more than 20 feet. It was concluded from the investigation that possible 

mechanisms for sink formation include land subsidence related to aquifer compaction and 

erosion of near-surface materials.   

The groundwater level declines described in Section 4.4.4 have caused 

measurable land subsidence in the area.  Land subsidence apparently occurs when silt and 

clay deposits in the basin-fill aquifer are dewatered and then compacted (Evans and Pool, 

1999).  Between 1953 and 1994, from two to six inches of subsidence were measured 

within two miles east of the reservation.  Figure 4-10 shows sediment compaction and 

groundwater depths measured at a well near the reservation from 1980 through 1996.   
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With assistance from BOR, many of the sinks on reservation farmlands have 

recently been filled and the land reclaimed.  Further reclamation of sinks on the 

reservation is provided for under the Settlement Agreement and discussed in Section 

6.3.1.  The ADWR is not aware of any sinks being mapped in Eastern Schuk Toak. 

 

4.4.6 Water Budgets 

This section concludes with a discussion of water budgets for the basin-fill aquifer 

that underlies the San Xavier Reservation and the Garcia Strip in Eastern Schuk Toak.  

Historic (1940) and recent (2000) water budgets are presented for both areas and account 

for water development activities that have occurred on and near these reservation lands.   

In this context, a water budget is an annual accounting of the total inflows and 

outflows to and from an aquifer system.  By comparing inflows to outflows, it can be 

determined whether aquifer storage beneath an area is increasing (inflows exceed 

outflows) or decreasing (outflows exceed inflows).  This, in turn, provides an indication 

of the volume of well water that can be pumped from an area without overdrafting its 

aquifer. 

 

Inflow and Outflow Components 

Table 4-2 lists the aquifer inflow and outflow components for areas on and near 

the San Xavier Reservation and Garcia Strip in 1940, and Table 4-3 lists the flow 

components for these areas in 2000.  Inflows that have contributed water to the basin-fill 

aquifer beneath the reservation lands include: 

• Natural recharge along the mountain fronts and through streambeds of the Santa 

Cruz River and Brawley Wash; 

• Underflow from the Avra Valley and Upper Santa Cruz Sub-basins; and 

• Recently, cultural recharge from artificial (managed) recharge facilities and 

seepage from mine tailings ponds.   

Outflows that have removed water from the aquifer include: 

• Well pumpage for irrigation and more recently for municipal and industrial 

purposes; 
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• Underflow into the Avra Valley and Upper Santa Cruz Sub-basins; and 

• Previously, natural discharge by riparian vegetation along the Santa Cruz River 

near the San Xavier Mission. 

The difference between these inflows and outflows is change in aquifer storage. 

 

Pre-1940 Aquifer Conditions 

Prior to 1900, the aquifer system beneath the Tucson Active Management Area 

was in a state of “dynamic equilibrium,” with long-term natural recharge balanced by 

long-term natural discharge (ADWR, 2006a).  Well pumpage was relatively minor and 

generally limited to stock and domestic uses.  Groundwater development in the region 

began in the early 1900s when the first irrigation wells were constructed in the Upper 

Santa Cruz Sub-basin to supplement surface water diverted from the Santa Cruz River.  

Many of these early irrigation wells were drilled close to the river where depths to water 

were shallow.  High capacity irrigation wells were not drilled in the Avra Valley 

Sub-basin until after 1937. 

It has generally been assumed by hydrologists that the regional aquifer system in 

the Tucson Active Management Area was still in dynamic equilibrium until about 1940 

(ADWR, 2006a).  Although well pumpage in the region had increased from about 7,000 

to 10,000 AFA between 1915 to 1920 to an average of about 35,000 AFA between 1920 

to 1940, it is believed that the balance between aquifer inflows and outflows was 

maintained during the period by a decrease in evapotranspiration from riparian areas that 

approximately equaled the amount of well pumpage plus a small loss of aquifer storage 

from areas near the pumping centers.  Declines in water levels and losses in aquifer 

storage were assumed to be relatively small and concentrated in the saturated Holocene 

alluvium along the Santa Cruz River where most of the irrigation and municipal wells 

were located.  As described in Section 4.1.1, this assumption is consistent with the 

observed transition of the Santa Cruz River near the San Xavier Mission during the 

period from a perennial to ephemeral stream. 
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1940 Water Budget 

The 1940 water budget presented in Table 4-2 for the San Xavier Reservation and 

Garcia Strip is based on a steady-state flow model developed by ADWR (2006a).  Based 

on the above discussion, it was assumed that aquifer inflows equaled aquifer outflows 

and there was no substantial loss in aquifer storage at that time.  For the San Xavier 

Reservation, aquifer inflows and outflows in 1940 are estimated to have each totaled 

15,300 AFA.  The inflows consisted of 73% underflow, 21% recharge from the Santa 

Cruz River, and 6% mountain front recharge.  The outflows consisted of 63% underflow, 

22% well pumpage, and 15% riparian evapotranspiration. 

Beneath the Garcia Strip, aquifer inflows and outflows in 1940 are estimated to 

have each totaled 12,475 AFA.  The inflows consisted of 98% underflow and 2% 

mountain front recharge, and all of the outflows at that time were underflow. 

 

2000 Water Budget 

Since 1940, groundwater budgets for the San Xavier Reservation and Garcia Strip 

have changed substantially with less underflow entering the reservation lands due to off-

reservation well pumpage.  The losses in underflow have been partly offset by increases 

in cultural recharge on and near the reservation lands and less underflow leaving the 

areas.   

In 2000, there was an estimated 17,350 acre-feet of inflow to the aquifer beneath 

the San Xavier Reservation of which 46% was cultural recharge, 31% was underflow, 

and 23% was streambed and mountain-front recharge.  By comparison, outflows from the 

aquifer were estimated to total 22,300 acre-feet in 2000 of which 62% was underflow and 

38% was well pumpage.  By subtracting total outflows by total inflows, it is estimated 

that the storage in the aquifer beneath the San Xavier Reservation decreased by 4,950 

acre-feet in 2000.  This compares to an average annual storage loss since 1940 of about 

4,150 to 4,925 acre-feet (Section 4.4.4).  As described in Chapter 7, this recent deficit in 

aquifer storage is expected to change to a surplus in the future with greater use of CAP 

water on and off the reservation. 
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Beneath the Garcia Strip, there was an estimated 8,225 acre-feet of total inflow to 

the aquifer in 2000 consisting of 59% underflow, 38% cultural recharge from a nearby 

artificial recharge facility, and 3% streambed and mountain-front recharge.  All of the 

outflows from the aquifer that year, estimated to total 6,850 acre-feet, were from 

underflow.  Unlike the San Xavier Reservation, the aquifer beneath the Garcia Strip is 

estimated to have increased its water in storage during 2000 by 1,375 acre-feet and is 

expected to reach near steady state flow conditions by year 2025.  Since 1940, the 

average annual storage loss beneath the Garcia Strip is estimated at between 1,175 and 

1,450 acre-feet (Section 4.4.4). 
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CHAPTER 5:  SUMMARY OF ADJUDICATION CLAIMS 
 
 
 
 

This chapter summarizes the Statements of Claimant (SOCs) filed by the United 

States on behalf of the San Xavier and Eastern Schuk Toak Districts of the Tohono 

O’odham Nation.  A copy of the claims and supporting documentation that were 

submitted by the United States is provided in Appendix H.  The Nation did not file an 

SOC for either district.   

In both SOCs, the United States claims sufficient water to fulfill the purposes of 

the San Xavier and the Sells Papago Reservations and to maintain the reservations as 

permanent tribal homeland for the Tohono O’odham.  Among the present and future 

water uses claimed were agriculture, recreation, municipal/domestic, industry, power, 

development, wildlife, stockwatering, and other uses.  Specific plans and time schedules 

related to future water use were not provided.  The United States indicated that, due to a 

variety of circumstances, this information was not available at the time that the SOCs 

were submitted, but it would be provided to the Court when available. 

 Note that the amounts of water claimed in the SOCs only represent the amounts 

confirmed by SAWRSA.  The SOCs do not represent the total amount of water that could 

be claimed by the Nation, or the United States on their behalf, in the absence of 

SAWRSA. 

 

 

5.1 UNITED STATES’ ADJUDICATION CLAIM ON BEHALF OF THE SAN 
 XAVIER DISTRICT 

 The United States filed SOC 39-74335 on behalf of the San Xavier District of the 

Tohono O’odham Nation on July 29, 1987.  The claim is summarized below and has not 

been amended since it was originally filed. 
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5.1.1 Basis of Claim 

 The SOC lists the following as the basis of claim for the San Xavier District: 

• Winters Doctrine Federal Reserved Right 

• Southern Arizona Water Rights Settlement Act of 1982 (Public Law 97-293). 

 

5.1.2 Claimed Priority Date 

 The priority date claimed by the United States for the district is “Time 

Immemorial.” 

 

5.1.3 Types of Water Uses 

 Types of water uses claimed include municipal, commercial and industrial, 

mining, stockwatering (other than from a stockpond), recreation, fish and wildlife, and 

“other” described as domestic. 

 

5.1.4 Source of Water 

 The claimed source of water is “Groundwater.” 

 

5.1.5 Point(s) of Diversion 

 The claim specifies that the points of diversion are “wells within the boundaries 

of the San Xavier Reservation.” 

 

5.1.6 Other Uses Supplied by the Points of Diversion 

 Irrigation, domestic, and stockponds are listed as other uses supplied by the 

claimed points of diversion. 

 

5.1.7 Means of Diversion 

 The means of diversion is listed as “Other” and described as “wells within the 

boundaries of the San Xavier Reservation.” 
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5.1.8 Means of Conveyance 

 The means of conveyance is also listed as “Other” and described as “wells and 

conveyance facilities.” 

 

5.1.9 Places of Use 

 The place of use is claimed as being within Pima County and in Townships 15 

through 16 South, Ranges 12 through 13 East (see map attached to SOC in Appendix H). 

 

5.1.10 Claimed Right 

 The United States claims an annual water use of 10,000 acre-feet and “such 

additional wells having a capacity of less than 35 gallons per minute for domestic and 

livestock.”  This quantity is the limit on the San Xavier District’s groundwater use as 

specified in Section 306(a) of SAWRSA. 

 

 

5.2 UNITED STATES’ ADJUDICATION CLAIM ON BEHALF OF THE  
 EASTERN SCHUK TOAK DISTRICT 

 The United States filed SOC 39-74336 on behalf of the Eastern Schuk Toak 

District of the Tohono O’odham Nation on July 29, 1987.  The claim is summarized 

below and has not been amended since it was originally filed. 

 

5.2.1 Basis of Claim 

 The SOC lists the following as the basis of claim for the Schuk Toak District: 

• Winters Doctrine Federal Reserved Right 

• Southern Arizona Water Rights Settlement Act of 1982 (Public Law 97-293). 

 

5.2.2 Claimed Priority Date 

             The priority date claimed by the United States for the district is “Time 

Immemorial.” 
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5.2.3 Types of Water Uses 

 Types of water uses claimed include municipal, commercial and industrial, 

stockwatering (other than from a stockpond), and “other” described as domestic. 

 

5.2.4 Source of Water 

 The claimed source of water is “Groundwater.” 

 

5.2.5 Point(s) of Diversion 

 The claim specifies that the points of diversion are “wells within the boundaries 

of the Eastern Schuk Toak District of the Sells Papago Reservation.” 

 

5.2.6 Other Uses Supplied by the Points of Diversion 

 Domestic and stockponds are listed as other uses supplied by the claimed points 

of diversion. 

 

5.2.7 Means of Diversion 

 The means of diversion is listed as “Other” and described as “wells within the 

boundaries of the Eastern Schuk Toak District of the Sells Papago Reservation.” 

 

5.2.8 Means of Conveyance 

 The means of conveyance is also listed as “Other” and described as “wells and 

conveyance facilities.” 

 

5.2.9 Places of Use 

 The place of use is claimed as being within Pima County and in Townships 12 

through 17 South, Ranges 5 through 11 East (see map attached to SOC in Appendix H). 
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5.2.10 Claimed Right 

 The United States indicates in its attachment to the SOC that SAWRSA settled 

the Tohono O’odham Nation water right claims for Eastern Schuk Toak and limited the 

annual water use in the area.  Its claim is for that quantity of water being withdrawn on 

January 1, 1981 for domestic, stockwatering, and commercial/industrial purposes, and for 

such additional water from wells having a capacity of less than 35 gallons per minute for 

domestic and livestock purposes. 



 
5-6 

 
ADWR Technical Assessment (10/24/2006) 
Tohono O’odham Nation Water Rights Settlement 

 

(This page intentionally left blank.) 

 



 
6-1 

 
ADWR Technical Assessment (10/24/2006) 
Tohono O’odham Nation Water Rights Settlement 

 
 

CHAPTER 6:  SUMMARY OF THE 
SETTLEMENT AGREEMENT 

 
 
 
 

As discussed in Chapter 1, a series of cases filed by the Nation, the Allottees, and 

the United States in the Federal District Court for the District of Arizona ultimately 

resulted in two federal legislative settlements – first SAWRSA in 1982, followed by the 

SAWRSA Amendments in 2004.  The Settlement Agreement (including the Related 

Agreements and other Exhibits) incorporates much of the SAWRSA Amendments and 

binds all of the Settling Parties to the settlement.  The Settlement Agreement becomes 

effective on the Enforceability Date, which is the date of publication by the Secretary of 

certain findings in the Federal Register that must occur on or before December 31, 2007.  

The enforceability conditions that must be satisfied are described below in Section 6.5.  

This chapter summarizes the significant provisions of the Settlement Agreement and 

those portions of the SAWRSA Amendments incorporated therein.  Accordingly, in 

addition to citations to the Settlement Agreement, parallel citations to the SAWRSA 

Amendments are provided where appropriate.1 

 

 

6.1 SUMMARY OF PROPOSED WATER RIGHTS AND USES 

Pursuant to Paragraph 4.1 of the Settlement Agreement, the Nation is entitled to 

the following water rights within the Tucson Management Area. 

                                                 
1Unless otherwise indicated in this chapter, “Paragraph” and the symbol “¶” refer to paragraphs or 
subparagraphs of the Settlement Agreement, and “Section” and the symbol “§” refer to sections or 
subsections of the SAWRSA Amendments.  The bold term “Section” refers to sections of chapters of this 
report. 
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SOURCE AMOUNT 
(AFY) 

Groundwater1 13,200  

San Xavier Reservation 10,000  

Eastern Schuk Toak  

 

  3,200 

Contracted CAP Indian Priority Water 37,800 
San Xavier Reservation 27,000  

Eastern Schuk Toak  

 

10,800 

New CAP Non Indian Agricultural Priority Water 28,200 

San Xavier Reservation 23,000  

Eastern Schuk Toak  

 

  5,200 

TOTAL 79,200 
  
              1As set forth in Section 6.2.2, groundwater made available under the Settlement Agreement is 
           limited by both physical availability and recoverability. 

 
 
 
The Nation may use the water identified above for any use, and at any location 

within the Nation’s reservation boundaries2 except to the extent that use of storage credits 

and deferred storage credits (Section 6.2.2) causes a withdrawal of groundwater in 

violation of Federal law.  ¶¶ 4.2, 4.3, § 309.  The water may be used outside the 

reservation boundaries and within the State only as follows:  (1) groundwater may be 

used as allowed by the Asarco Agreement (Section 6.3.2); (2) CAP water may be used 

within the CAP service area (Section 6.2.1); and (3) marketable groundwater credits 

earned by the Nation (Section 6.2.2) may be used only in accordance with State law.  

¶ 4.4.  The Nation may not lease, exchange, forbear or transfer CAP water for direct or 

indirect use outside the State.  ¶ 4.5. 

 

                                                 
2The reservation boundaries are identified Paragraph 2.58 of the Settlement Agreement and extend well 
outside the Tucson Management Area.  See also Figure 1-1. 
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6.2 SETTLEMENT WATER 

6.2.1 CAP Water 

The CAP is a reclamation project that was authorized and constructed by the 

United States under the Colorado River Basin Project Act.  See 43 U.S.C. §§ 1521 et seq. 

(1968).  The Secretary allocates CAP water for delivery under certain contracts and 

subcontracts upon consultation with ADWR.  See A.R.S. § 45-107.  The CAP is managed 

and operated by the Central Arizona Water Conservation District (“CAWCD”), which is 

the State agency responsible for making water deliveries from the CAP system.   

 The Settlement Agreement requires the Secretary to deliver a total of 66,000 AFY 

of CAP water, which is divided into the two categories discussed below.  This CAP water 

may be used for any use within the Nation’s reservation boundaries, and for uses outside 

the Nation’s reservation boundaries as discussed herein.  The Allottees, the San Xavier 

District, and other persons within the San Xavier Reservation receive the first right of 

beneficial use to 35,000 AFY of delivered CAP water (see § 307(a)(1)(G)(i)); however, 

unused portions of this 35,000 AFY may be used by the Nation as allowed by the 

Settlement Agreement subject to call-back by the Allottees and the San Xavier District.  

Id. 

As noted, the 66,000 AFY is separated into two categories.  First, the Secretary is 

required to deliver 37,800 AFY of CAP water suitable for agriculture pursuant to an 

existing contract between the Nation and the United States dated December 11, 1980 

(“1980 CAP Contract”).  ¶ 5.1.1.  Originally confirmed by SAWRSA, the 1980 CAP 

Contract will be superseded by an amended version (“Amended CAP Contract,” attached 

to the Settlement Agreement at Exhibit 5.2), which becomes effective on the 

Enforceability Date.3   

Second, the Secretary is obligated to deliver 28,200 AFY of CAP non-Indian 

agricultural priority water (“CAP NIA Priority Water”).  ¶ 5.1.2.  Pursuant to Paragraph 

5.10.1 and Section 105(b) of the Settlements Act, the Secretary is obligated to firm this 

                                                 
3Pursuant to Paragraph 5.2, the Amended CAP Contract incorporates required amendments listed in Section 
309(g) of the SAWRSA Amendments, which are designed to bring the 1980 CAP Contract into conformity 
with the Settlements Act and the SAWRSA Amendments. 
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amount to the equivalent of CAP municipal and industrial priority water (“CAP M&I 

Priority Water”) (which, as discussed below, is a higher priority than CAP NIA Priority 

Water, and therefore of higher reliability) for a period of 100 years after the 

Enforceability Date.  The State is obligated to assist in this firming obligation by 

providing $3,000,000 in cash or in-kind goods and services.  ¶ 5.10.2, § 306(b), 

Settlements Act, § 105(b)(2).  In 2006, the Arizona Legislature enacted A.R.S. § 45-2491 

(Appendix F-1), which provides authority to the AWBA to enter into contracts or 

agreements to satisfy Indian firming commitments.  According to the AWBA, it is 

currently working with the Secretary to fulfill the firming requirements set forth in the 

Settlement Agreement. 

The Secretary is required to deliver 66,000 AFY regardless of declarations by the 

Secretary of a water shortage on the Colorado River.  ¶ 5.1.3.  If CAP water is not 

available, then the Secretary may deliver an equivalent quantity from “any appropriate 

source,” so long as alternate sources do not cause depletion of either the groundwater 

supplies or aquifers in either the San Xavier District or Eastern Schuk Toak.  Id., 

§ 305(b)(1).  If the Secretary is unable to satisfy its delivery obligation, then the Secretary 

shall provide monetary compensation as set forth in Section 304(a) of the SAWRSA 

Amendments.  ¶ 5.14.  Additionally, the Nation may be entitled to withdraw additional 

groundwater to compensate for the deficiency (Section 6.2.2).  

Of the 37,800 AFY deliverable pursuant to the Amended CAP Contract, 27,000 is 

to be delivered to the San Xavier Reservation and 10,800 AFY is to be delivered to 

Eastern Schuk Toak.  ¶¶ 5.1.1.1, 5.1.1.2.  Of the 28,200 AFY of CAP NIA Priority 

Water, 23,000 AFY is to be delivered to the San Xavier Reservation, and 5,200 AFY is to 

be delivered to Eastern Schuk Toak.  ¶¶ 5.1.2.1, 5.1.2.2.   However, the Nation and the 

Secretary may agree to alternative delivery amounts and locations anywhere within the 

area that CAWCD delivers CAP water (“CAP Service Area”).4  ¶¶ 5.1.1-5.1.2, § 309(b). 

                                                 
4Alternative deliveries may be made provided that the first right of beneficial use requirements of Section 
307(a)(1)(G)(i) of the SAWRSA Amendments are satisfied – 35,000 AFY must first be made available to 
the Allottees and other persons within the San Xavier Reservation. 
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 The Nation may lease CAP water within the CAP Service Area for a term of up to 

100 years for uses authorized under applicable law.  ¶¶ 11.1, 11.3, § 309(c).  The Nation 

may not lease, exchange, forbear or otherwise transfer CAP water for any direct or 

indirect use outside of the State.  ¶ 4.5, § 309(b)(1)(E).  Additionally, leased CAP water 

may not be transferred, assigned, or subleased by the lessee.  ¶ 11.3.5.  Any lease 

agreement for CAP water must be accepted by the Nation, approved by the United States, 

ratified by the Nation’s Legislative Council, and allow the contracting party to bring suit 

against the Secretary and the United States for any breach of contract by the Secretary or 

the United States.  § 309(c)(4).  Additionally, the lease must contain certain terms and 

conditions that are contained in the standard CAP subcontract form attached to the 

Settlement Agreement at Exhibit 11.3.  ¶ 11.3.6. 

Any lease for CAP water with a term exceeding 25 years must comply with the 

provisions of Paragraph 11.3.7, which require the Nation to first solicit proposals for such 

leases from users within the Tucson Management Area.  If the Nation does not receive a 

proposal to its initial offer from users within the Tucson Management Area, it may solicit 

proposals from outside the Tucson Management Area, and may accept such proposals 

under the conditions listed in Paragraph 11.3.7.2.  Generally, Paragraph 11.3.7.2 requires 

the Nation to notice such proposed transactions and accept matching or superior 

counteroffers from users within the Tucson Active Management Area. 

 In the event that there is a shortage of water in the CAP system to satisfy certain 

entitlements, deliveries of CAP water will be reduced according to a complex system of 

shortage sharing criteria described in Paragraph 5.3 of the Settlement Agreement.  Under 

these criteria, the highest priority is a shared priority for certain Indian and CAP M&I 

Priority Water, and the lowest priority is CAP NIA Priority Water.  ¶¶ 5.3.2, 5.3.3.3.  The 

Secretary must include similar shortage sharing provisions in new Indian contracts or any 

amended contracts that increase the term or quantity of water.  ¶ 5.3.4.5.  These 

provisions will not apply, however, to the renewal of any Indian contract existing on 

December 10, 2004, or certain water acquired for the Ak-Chin and Salt River 

Pima-Maricopa water rights settlements.  ¶¶ 5.3.4.5, 5.3.4.6. 
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6.2.2 Groundwater 

Other than in accordance with the exceptions discussed below, the Nation agrees 

to limit its groundwater pumping from non-exempt wells5 to 10,000 AFY from beneath 

the San Xavier Reservation, and to 3,200 AFY from beneath Eastern Schuk Toak.  

¶¶ 8.1.1, 8.1.2.  However, the right to pump this groundwater is considered a “blind 

pumping right” in that the Nation receives no guarantee that amounts agreed to in the 

Settlement Agreement either physically exist or are actually recoverable.  § 308(f)(3).  

Pumped groundwater may be used for any purpose inside the Nation’s reservation 

boundaries, and certain storage credits may be transferred to persons outside the Nation’s 

reservation boundaries as discussed below.  The Allottees, the San Xavier District, and 

other persons within the San Xavier Reservation receive the first right of beneficial use to 

the 10,000 AFY of groundwater pumped from the San Xavier Reservation. 

§ 307(a)(1)(G)(i). 

The Nation is entitled to additional groundwater pumping under certain 

circumstances.  First, the Nation may store and recover deferred pumping storage credits 

on both the San Xavier Reservation and Eastern Schuk Toak in accordance with 

Paragraphs 8.5 and 8.6.2.  The Nation receives initial credits in deferred storage accounts 

(“Deferred Pumping Storage Account(s)”) in the amount of 50,000 for the San Xavier 

Reservation, and 16,000 for Eastern Schuk Toak.  ¶¶ 8.6.2.1.1, 8.6.2.2.1.  Any part of the 

10,000 AFY or 3,200 AFY allowed under the Settlement Agreement that is not pumped 

in any particular year from the San Xavier Reservation or Eastern Schuk Toak, 

respectively, is credited to the appropriate Deferred Pumping Storage Account.  

¶¶ 8.6.2.1.2.1.1, 8.6.2.2.2.1.1.  These deferred storage credits may be recovered at any 

time in addition to groundwater pumped in accordance with Paragraph 8.1, except that 

recovery of deferred storage credits may not exceed 10,000 acre-feet in any one year or 

50,000 acre-feet over a ten-year period from the San Xavier Reservation, or 3,200 

                                                 
5Wells that pump less than 35 gallons per minute for domestic, livestock, irrigation of less than two acres, 
or human consumption purposes are exempt from the groundwater limitations of the Settlement 
Agreement.  ¶¶ 8.1, 2.45, § 308(g). 
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acre-feet in any one year or 16,000 acre-feet over a ten year period from Eastern Schuk 

Toak.  ¶¶ 8.5.1.2, 8.5.2.2. 

Second, the Nation may establish storage and recovery projects within the San 

Xavier Reservation and Eastern Schuk Toak.  ¶ 8.2, § 308(e).  Water stored and 

recovered from these projects shall be credited and debited to and from storage accounts 

(“Direct Storage Account(s)”) as set forth in Paragraph 8.6.1.  The Nation may transfer or 

assign credits from the Direct Storage Accounts to persons outside the Nation’s 

reservation for recovery only in accordance with State law6 (“Marketable Credits”).  

¶¶ 8.4.2, 11.2, § 309(b)(2)(C).7  The Allottees, the San Xavier District, and other persons 

within the San Xavier Reservation retain the first right of beneficial use of all 

non-Marketable Credits in the Direct Storage Accounts.  ¶ 8.4.1.   

Finally, Paragraph 8.7 delineates the circumstances under which the Nation may 

pump additional groundwater (if physically available) from the San Xavier Reservation 

and Eastern Schuk Toak in any year in which the Secretary fails to deliver 66,000 AFY, 

as required by Paragraph 5.1.3, and no groundwater credits remain for use.  Examples of 

groundwater pumping allowances under Paragraph 8.7 are contained in Exhibit 8.7.   

 

Groundwater Protection Program 

The Settling Parties stipulate in Paragraph 8.8 to support the enactment of State 

legislation designed to protect groundwater in the vicinity of the San Xavier Reservation.  

In 2005, the State Legislature conditionally enacted the “Tohono O’odham Water 

Settlement Program,” Article 2 of which is the “San Xavier Reservation Water Protection 

Program” (“Groundwater Protection Program”).  A.R.S. § 45-2701 et seq. (Appendix 

F-2).  The legislation is conditional in that it only becomes effective if both the 

                                                 
6Applicable State law is not identified in either the Settlement Agreement or the SAWRSA Amendments. 
7Groundwater credits may also be earned and transferred in accordance with the Asarco Agreement 
discussed in Section 6.3.2. 
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SAWRSA Amendments and the GRIC Water Rights Settlement Act of 2004 (Title II of 

the Settlements Act) become enforceable.8   

 Once the Groundwater Protection Program becomes effective, any application for 

a well or group of wells within two miles of the San Xavier Reservation boundary that 

collectively pump 500 gallons per minute or more shall be denied by ADWR’s Director 

unless the applicant can satisfy certain conditions set forth in A.R.S. § 45-2711(B). 

Additionally, before making a determination on the application, A.R.S. § 45-2712 

requires that ADWR provide the Nation notice of the application and an opportunity to 

object.  Applications for all other non-exempt wells9 within the Tucson Active 

Management Area will be denied if ADWR’s Director determines, as set forth in Section 

45-2711(A), that the well will cause a ten foot or more water level decline at any point on 

the exterior boundary of the San Xavier Reservation during the first five years of 

withdrawals.     

Additionally, the legislation makes clear that the Gila Court has jurisdiction over 

“all civil actions relating to the interpretation and enforcement” of the Groundwater 

Protection Program, the SAWRSA Amendments, and the Settlement Agreement.  A.R.S. 

§ 45-2702.  This satisfies the requirement of Paragraph 17.2, which requires the 

Settlement Parties to support the enactment of legislation confirming the jurisdiction of 

the Gila Court over the SAWRSA Amendments.    

 

 

6.3 RELATED AGREEMENTS 

6.3.1 Tucson Agreement 

The Tucson Agreement (Exhibit 12.1) was entered into between the Nation, the 

San Xavier Allottee classes of the Consolidated Litigation, the City of Tucson, and the 

United States, and becomes effective on the Enforceability Date.  The Tucson Agreement 

                                                 
8Section 6.5 of this report discusses enforceability of the SAWRSA Amendments and the Settlement 
Agreement, while the requirements for enforceability of the GRIC Water Rights Settlement Act of 2004 are 
located in Section 207(c)(1) of the Settlements Act. 
9Generally, wells that pump less than 35 gallons per minute are not subject to this legislation, provided they 
meet all the requirements of A.R.S. § 45-454. 
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becomes void and unenforceable if the Settlement Agreement fails to become enforceable 

(Section 6.5).  Tucson Agreement, Recital G, ¶ 3.5.10 The Tucson Agreement addresses 

the issues of “Land Subsidence”11 and “Sinkhole(s),”12 and is enforceable in either the 

Gila Court or the Federal District Court.  ¶ 4.1. 

The City of Tucson agrees to pay $300,000.00 to the San Xavier District in five 

annual $60,000.00 installments, beginning 180 days or sooner after the Enforceability 

Date, for the repair of sinkholes.  ¶ 2.1.  Within 90 days of the Enforceability Date, the 

San Xavier District must adopt a resolution specifying the procedure by which the Nation 

and beneficial owners of land within the San Xavier Reservation may obtain funds to 

repair sinkholes on their land.  ¶ 2.2.  The resolution must also allow the use of sinkhole 

repair funds for purposes other than sinkhole repair under certain circumstances.  Id. 

Article 3 of the Tucson Agreement deals with the release and limitations of claims 

by the parties.  The Nation and the United States on their behalf waive all past, present, 

and future claims against the City of Tucson for injury to land within the Tucson 

Management Area resulting from sinkholes.  ¶¶ 3.1.1, 3.3.1.  The San Xavier Allottees 

and the United States on their behalf waive all past, present, and future claims against the 

City of Tucson for injury to land within the Tucson Management Area resulting from 

sinkholes, land subsidence or erosion.  ¶¶ 3.2.1, 3.4.  Claims by the Nation for injury to 

land within San Xavier Reservation and Eastern Schuk Toak resulting from land 

subsidence or erosion against the City of Tucson are preserved if the administrative 

procedures specified in Paragraph 3.6.1 are followed. 

 

                                                 
10In this Section 6.3.1, the term “Paragraph” and the symbol “¶” refer to sections of the Tucson Agreement. 
11Land subsidence is defined in Paragraph 1.1 as “injury to land, water or other real property resulting from 
the settling of geologic strata or cracking in the surface of the Earth of any length or depth, which settling is 
caused by the pumping of water; land subsidence shall not include ‘Sinkholes’ as defined [in Paragraph 
1.2].” 
12Sinkhole(s) is defined in Paragraph 1.2 as “sinks, sinkholes or depressions occurring within the San 
Xavier Reservation and thought to be caused by several types of compaction and erosion of near surface 
materials.  Sinkholes typically range in size and depth from shallow depressions of a few inches to 20 feet 
with steep sides.” 
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6.3.2 Asarco Agreement 

The Asarco Agreement was entered into among the Nation, the San Xavier 

District, the San Xavier Allottee classes of the Consolidated Litigation, the United States 

and Asarco, and becomes effective on the Enforceability Date.  Asarco Agreement, 

¶ 1.9.13  The Asarco Agreement mainly concerns the delivery of CAP water to Asarco by 

the Nation and a contingent settlement of the groundwater contamination claim against 

Asarco that is included in the Alvarez Case. 

Under the Asarco Agreement, the Nation will deliver up to 10,000 AFY of CAP 

water to Asarco for use at its mine related facilities located on and near the San Xavier 

Reservation, which Asarco agrees to use in lieu of groundwater withdrawals at those 

locations.  ¶ 2.1.  Asarco agrees to pay $15 per acre-foot for CAP water delivered for use 

on lands located on the San Xavier Reservation, and $20 per acre-foot for CAP water 

used elsewhere for a period of five years after the first deliveries of CAP water by the 

Nation (the “Accrual Date”).  ¶ 2.2.  Every five years after the Accrual Date, the price for 

delivery increases by 13%.  Id.  These delivery obligations terminate at the earlier of 

either the completion of use by Asarco or 25 years after the Enforceability Date, although 

the Nation may choose to continue deliveries for an additional 10-25 years after the 

Enforceability Date if Asarco continues to mine and process ore.  ¶¶ 1.17, 2.6. 

Under legislation passed by the State, A.R.S. § 45-841.01 “Accrual of Long-Term 

Storage Credits; Indian Water Rights Settlements” (Appendix F-3), the Nation may be 

entitled to earn long-term storage credits by delivering CAP water to Asarco that is used 

in lieu of grandfathered groundwater withdrawals.  A.R.S. § 45- 841.01 is conditional in 

that it only becomes effective if the both the SAWRSA Amendments and the GRIC 

Water Rights Settlement Act of 2004 (Title II of the Settlements Act) become 

enforceable.14  Storage credits earned under this legislation will be owned by the Nation 

and shall be allocated between the Nation and the San Xavier District by internal 

                                                 
13In this Section 6.3.2, unless otherwise stated, the term “Paragraph” and the symbol “¶” refer to sections of 
the Asarco Agreement. 
14Section 6.5 of this report discusses enforceability of the SAWRSA Amendments and the Settlement 
Agreement, while the requirements for enforceability of the GRIC Water Rights Settlement Act of 2004 are 
located in Section 207(c)(1) of the Settlements Act. 
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agreement.15  ¶¶ 5.1, 5.3.  These credits would constitute Marketable Credits, and could 

therefore be sold, leased, or transferred off-reservation under the Settlement Agreement.  

Settlement Agreement at ¶¶ 8.4.2, 11.2, § 309(b)(2)(C). 

The Nation, the San Xavier Allottees, the United States in its capacity as trustee, 

and the San Xavier District waive and release all claims against Asarco:  (1) arising from 

withdrawals of groundwater from the Tucson Management Area on or before the 

Enforceability Date; and (2) all claims against Asarco arising from the withdrawal of 

groundwater from the Tucson Management Area after the Enforceability Date to the 

extent that such withdrawals are made pursuant to certain State law water rights and in 

accordance with the Asarco Agreement.  ¶¶ 6.2, 6.3.  Asarco waives all claims against the 

Nation, the San Xavier Allottees, the San Xavier District, and the United States arising 

from the withdrawal of groundwater on or before the Enforceability Date from the 

Nation’s reservation lands inside the Tucson Management Area.  ¶ 6.4.  Finally, Asarco 

waives all claims against the Nation, the San Xavier Allottees, the San Xavier District, 

and the United States arising from the withdrawal of groundwater after the Enforceability 

Date to the extent that the Settlement Agreement authorizes such withdrawals.  ¶ 6.5. 

The Asarco Agreement also provides for a contingent settlement of the 

groundwater contamination claim against Asarco included in the Alvarez Case, which 

goes into effect only if Asarco begins to use the Nation’s CAP water in lieu of 

groundwater withdrawals within three years of the Enforceability Date.  ¶¶ 7.5.1, 7.5.2.  

If Asarco does begin to use the Nation’s CAP water, then the Nation, the San Xavier 

District, the San Xavier Allottees, and the United States waive and release Asarco from 

certain claims for damages arising out of the degradation of groundwater, but not claims 

for damages to groundwater based on exceedences of Federal or State standards for toxic 

or hazardous substances.  ¶¶ 7.5, 7.5.4.  Additionally, the named class representatives 

agree to file a motion for the court to certify a “non-opt-out” subclass including all 

owners of interests in trust allotments on the San Xavier Reservation, and to dismiss the 

                                                 
15Before allocation between the Nation and the San Xavier District, these credits must first be used to repay 
any loan made by the Nation to Asarco for construction of CAP water delivery infrastructure as authorized 
by Paragraphs 4.2, 5.2, and 5.3. 
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Alvarez Case’s Fourth Cause of Action with prejudice within 30 days of the Accrual 

Period.  ¶ 7.5.3.  Finally, Asarco will make certain payments into a settlement fund as 

described and administered in Paragraphs 7.1 through 7.4, concurrent with delivery of 

CAP water. 

 

6.3.3 FICO Agreement 

The FICO Agreement (Exhibit 14.1) was entered into between the Nation, the 

San Xavier District, the San Xavier Allottee classes of the Consolidated Litigation, FICO, 

and the United States, and becomes effective on the Enforceability Date.  FICO 

Agreement, ¶ 1.1.16  The FICO Agreement addresses the issue of groundwater pumping 

by FICO and contains certain specific waivers and releases between the parties.  

Remedies for breach of the FICO Agreement are limited to equitable, declaratory, and 

injunctive relief, and do not include payment of damages.  ¶ 4.2. 

Under the FICO Agreement, FICO agrees to limit withdrawal of its State law 

grandfathered groundwater rights on its lands17 that are located within two miles of the 

San Xavier Reservation to no more than 850 AFY18 on a three-year rolling average.  

¶ 2.1.  Additionally, FICO agrees to limit groundwater withdrawals on all of its lands to 

36,000 AFY19 on a three-year rolling average.  ¶ 2.2.  Finally, FICO agrees to refrain 

from selling groundwater credits accumulated under A.R.S. § 45-467 to third parties for 

withdrawal at any location within three miles of the Nation’s reservation boundaries.  

¶ 2.3. 

The Nation, the San Xavier Allottees, and the United States in its capacity as 

trustee waive and release all claims against FICO arising from withdrawals of 

groundwater from the Tucson Management Area on or before the Enforceability Date.  

¶¶ 3.1, 3.3.  Additionally, the Nation, the San Xavier Allottees, and the United States in 

                                                 
16In this Section 6.3.3, the term “Paragraph” and the symbol “¶” refer to sections of the FICO Agreement. 
17FICO owned lands are listed in Exhibit A to the FICO Agreement, and FICO owned lands within two 
miles of the San Xavier Reservation are listed in Exhibit B to the FICO Agreement. 
18This amount does not include certain withdrawals from underwater storage facilities.  See ¶ 2.1. 
19This amount does not include the withdrawal of “stored water” as that term is defined in A.R.S. 
§ 45-801.01, which has been stored on FICO lands as of the Enforceability Date.  ¶ 2.2. 
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its capacity as trustee waive all claims against FICO arising from the withdrawal of 

groundwater from the Tucson Management Area after the Enforceability Date to the 

extent that such withdrawals are made pursuant to certain State law water rights and in 

accordance with the FICO Agreement.  ¶¶ 3.2, 3.3.  FICO waives all claims against the 

Nation, the San Xavier Allottees and the United States arising from the withdrawal of 

groundwater on or before the Enforceability Date from the Nation’s reservation lands 

inside the Tucson Management Area.  ¶ 3.4.  Finally, FICO waives all claims against the 

Nation, the San Xavier Allottees, and the United States arising from the withdrawal of 

groundwater after the Enforceability Date to the extent that the Settlement Agreement 

authorizes such withdrawals.  ¶ 3.5. 

 

 

6.4 WAIVERS AND RETENTIONS OF CLAIMS 

Paragraph 15 of the Settlement Agreement sets forth the waivers and releases of 

claims by the Nation, the Allottees, and the United States in its capacity as trustee for the 

Nation and the Allottees.  Additional waivers and limitations of claims between certain 

Settling Parties are contained in the Related Agreements as discussed in Sections 6.3.1 

through 6.3.3 above.  Furthermore, the Settling Parties retain the right to bring claims for 

declaratory and injunctive relief to enforce the terms, conditions, and limitations of the 

Settlement Agreement, and for monetary relief as limited by Section 312(h) of the 

SAWRSA Amendments.  ¶ 18.17.  The waivers contained in Paragraph 15 are set forth 

below. 

 

6.4.1 Waivers by the Nation 

Except as retained under the Groundwater Protection Program (Section 6.4.4), the 

Nation waives and releases the following claims, which become effective on the 

Enforceability Date:20 

                                                 
20Unless specifically stated otherwise, the waivers by the Nation apply to the United States (including 
agencies and political subdivisions), the State of Arizona, municipal corporations, and any other person or 
entity. 
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• Past, present, and future claims for water rights (including claims based on 

aboriginal occupancy and Federal groundwater claims) for lands within the 

Tucson Management Area.  ¶¶ 8.9, 15.1.1.1, 15.1.1.2. 

• Past and present (through the Enforceability Date) claims for injury to water 

rights to lands within the Tucson Management Area.  ¶¶ 15.1.1.1, 15.1.1.2. 

• Future claims (arising after the Enforceability Date) for injury to water rights 

on the San Xavier Reservation and Eastern Schuk Toak resulting from off-

reservation diversion or use of water in accordance with State law or the 

Settlement Agreement.  ¶ 15.1.1.3. 

• Past and present (through the Enforceability Date) claims against the United 

States for failure to protect, acquire, or develop water rights for the San 

Xavier Reservation and Eastern Schuk Toak.  ¶ 15.1.1.2. 

• Past, present, and future claims arising out of or relating to the negotiation, 

execution or enactment of the Settlement Agreement, and the SAWRSA 

Amendments.  ¶ 15.1.1.4. 

 

6.4.2 Waivers by the Allottees 

The Allottee classes of the Consolidated Litigation waive and release the 

following claims, which become effective on the Enforceability Date:21 

• Past, present, and future claims for water rights (including claims based on 

aboriginal occupancy) for lands within the San Xavier Reservation.22  

¶¶ 15.2.1.1, 15.2.1.2. 

• Past, present, and future23 claims for injury to water rights to lands within the 

San Xavier Reservation.  ¶¶ 15.2.1.1, 15.2.1.2. 

                                                 
21Unless specifically stated otherwise, the waivers by the Allottees apply to the United States, the State of 
Arizona (including agencies and political subdivisions), municipal corporations, and any other person or 
entity. 
22The waivers in Paragraph 15.2.1.1 do not apply to the Nation.  Waivers against the Nation are set forth in 
Paragraph 15.2.1.5. 
23The waiver by the Allottees of all future claims for injury to water rights set forth in Paragraph 15.2.1.1 is 
broader than waivers contained in the SAWRSA Amendments.  See § 312(b)(1), (3). 
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• Future claims (arising after the Enforceability Date) for injury to water rights 

on the San Xavier Reservation resulting from off-reservation diversion or use 

of water in accordance with State law or the Settlement Agreement.  

¶ 15.2.1.3. 

• Past and present (through the Enforceability Date) claims against the United 

States for failure to protect, acquire, or develop water rights for the San 

Xavier Reservation.  ¶ 15.2.1.2. 

• Past, present and future claims arising out of or relating to the negotiation, 

execution, or enactment of the Settlement Agreement and the SAWRSA 

Amendments.  ¶ 15.2.1.4. 

• Past, present, and future claims for water rights and past and present (through 

the Enforceability Date) claims for injury to water rights against the Nation.  

¶ 15.2.1.5.  However, the Allottees specifically retain the right to enforce 

water rights provided in the SAWRSA Amendments against the Nation.  Id. 

 

6.4.3 Waivers by the United States 

Except as retained under the Groundwater Protection Program (Section 6.4.4), the 

United States on behalf of the Nation and the Allottees waives and releases the following 

claims: 24 

• Past, present, and future claims for water rights (including claims based on 

aboriginal occupancy and Federal groundwater claims) for land within the 

Tucson Management Area.  ¶¶ 8.9, 15.3.1.1. 

• Past and present (through the Enforceability Date) claims for injury to water 

rights for land within the Tucson Management Area, and future claims for 

injury to water rights on the San Xavier Reservation and Eastern Schuk Toak 

resulting from the off-reservation diversion or use of water in accordance with 

State law or the Settlement Agreement.  ¶ 15.3.1.2. 

                                                 
24Unless specifically stated otherwise, the waivers by the United States apply to the Nation (i.e., claims by 
the United States on behalf of the Allottees against the Nation), the State of Arizona (including agencies 
and political subdivisions), municipal corporations, and any other person or entity. 
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• Claims on behalf of the Allottees for injury to water rights arising on or after 

the Enforceability Date against the Nation.  ¶ 15.3.1.3.  However, the United 

States on behalf of the Allottees specifically retain the right to enforce water 

rights provided in the SAWRSA Amendments against the Nation.  Id. 

• The cause of action against Asarco described in the Asarco Agreement 

(Section 6.3.2), contingent upon the satisfaction of the appropriate conditions 

contained therein.  ¶ 15.3.1.4. 

 

6.4.4 Retained Claims under the Groundwater Protection Program 

The Nation, and the United States on behalf of the Nation, reserve the right to 

assert any claim arising under the Groundwater Protection Program (Section 6.2.2).  

¶ 15.4.1.  Additionally, if the Groundwater Protection Program is changed in a manner 

detrimental to the Nation by legislation at any time after the Enforceability Date, the 

Nation and the United States on its behalf may bring certain claims in the Gila Court 

against an owner of a non-exempt well that interferes with groundwater pumping on the 

San Xavier Reservation.  ¶ 15.4.2. 

 

 

6.5 ENFORCEABILITY 

As noted, the Settlement Agreement becomes enforceable on the Enforceability 

Date, which is defined as the date the Secretary publishes a statement of findings in the 

Federal Register.25  ¶ 2.44, § 302(b).26  Prior to the Enforceability Date, the Settling 

Parties generally are not bound by, and cannot enforce, the provisions of the Settlement 

                                                 
25In addition to the enforceability requirements set forth herein, Paragraph 10.1 obligates the Nation to 
agree to comply with certain requirements set forth in Section 307(a)(1) of the SAWRSA Amendments.  
See Section 307(a)(1) for a complete list of requirements, several of which are discussed in various portions 
of this report.  These obligations are not covered in length here because they are neither prerequisites nor 
conditions precedent to enforceability of the Settlement Agreement or the SAWRSA Amendments.  
26Section 302 of Title III of the Settlements Act is the implementation vehicle for the SAWRSA 
Amendments, and is located after the amendments contained in Section 301 (the amendments themselves 
are contained within the quotations).  Should the SAWRSA Amendments ultimately become enforceable, 
Section 302 would not be codified with the rest of Title III. 
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Agreement.  ¶ 18.3.  If the statement of findings is not published by December 31, 2007, 

then the SAWRSA Amendments and the Settlement Agreement fail, but SAWRSA itself 

would remain in effect (but unenforceable until all of the required conditions, including 

the dismissal of the Tucson Case, were satisfied).  § 302(c).  Pursuant to Section 302(b), 

the Secretary must publish a statement of findings that the following conditions have 

occurred (“Status:” refers to the status of the particular condition as of the date of this 

report, as reported to ADWR by the Settling Parties): 

(1) Any conflicts between the SAWRSA Amendments and the Settlement 

Agreement have been resolved by amendment of the Settlement Agreement eliminating 

the conflicts, and that the amended Settlement Agreement has been executed by the 

Settling Parties (including the Secretary).  § 302(b)(1).  Status:  Complete.  All of the 

Settling Parties have executed the Settlement Agreement as approved by the Secretary. 

(2) The following agreements have been executed:  (1) the Settlement 

Agreement (as amended, if necessary, to conform to the SAWRSA Amendments); (2) the 

Tucson Agreement; (3) the FICO Agreement; and (4) the Asarco Agreement, including: 

(i) lease No. H54-0916-0972, dated April 26, 1972, and approved by the United States on 

November 14, 1972; and (ii) any new well site lease as provided for in the Asarco 

Agreement.  §§ 302(b)(2), 309(h)(2).  Status:  Complete.  The Settlement Agreement 

and the Related Agreements (including lease No. H54-0916-0972) have all been 

executed.  A new well site lease is not required under the Asarco Agreement. 

(3) The Secretary has approved the interim Allottee water rights code 

(Section 6.6.4).  §§ 302(b)(3), 308(b)(3)(A).  Status:  Pending.  The Nation intends to 

submit the water rights code to the Secretary for review in January 2007. 

(4) Final dismissal with prejudice has been entered in the Tucson Case, and 

three counts of the Alvarez Case on the sole condition that the Secretary publishes the 

statement of findings.  § 302(b)(4).  Status:  Complete.  See Order dated 14 June 2006, 

Exhibit 16.2. 

(5) The Judgment and Decree attached as Exhibit 17.1 has been approved by 

the Gila Court and is final and non-appealable.  § 302(b)(5).  Status:  Pending. 
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(6) Certain implementation costs have been identified and retained in the 

Lower Colorado River Basin Development Fund (specifically, costs identified in §§ 

308(d), 311(d), 311(c)(1), 311(c)(2), and 311(f)).  § 302(b)(6).  Status:  Complete.  See 

chart at Appendix G. 

(7) The State of Arizona has enacted legislation that:  (1) qualifies the Nation 

to earn long-term storage credits under the Asarco Agreement; (2) implements the San 

Xavier groundwater protection program in accordance with Paragraph 8.8; (3) enables the 

State to carry out its firming obligations set forth in § 306(b); and (4) confirms 

jurisdiction of the Gila Court over claims brought pursuant to the Groundwater Protection 

Program, the SAWRSA Amendments, and the Settlement Agreement.  § 302(b)(7).  

Status:  Complete.  The required State legislation is attached as Appendices F-1 

through F-3 and discussed in Sections 6.2.1, 6.2.2 and 6.3.2. 

(8)   The Secretary and the State of Arizona have agreed to an acceptable 

firming schedule referred to in Section 105(b)(2)(C) of the Settlements Act (i.e., assisting 

the Secretary by carrying out its firming obligations under Section 306(b)).  § 302(b)(8).  

Status:  Pending.  The State (through AWBA) and the Secretary are currently 

negotiating a firming schedule. 

(9) A final judgment has been entered in the Central Arizona Water 

Conservation District v. United States (No. CIV 95-625-TUC WDB(EHC), No. CIV 

95-1720-PHX EHC) (Consolidated Action) in accordance with the repayment stipulation 

as provided in Section 207 of the Settlements Act.  § 302(b)(9).  Status:  Complete, 

contingent on final enforcement of SAWRSA Amendments. 

 

 

6.6 ADDITIONAL PROVISIONS 

6.6.1 Design and Construction of Delivery Distribution Systems 

Paragraph 6.1 of the Settlement Agreement obligates the Secretary to design and 

construct the delivery and distribution system necessary to deliver the 37,800 AFY of 

CAP water allocated to the Nation under Paragraph 5.1.  Within eight years of the 

Enforceability Date, the Secretary must extend the delivery system and improve the 
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irrigation system that serves a portion of the San Xavier Reservation known as the 

“cooperative farm.”  ¶ 6.2.1, §§ 304(c)(1) and (2).  The Settling Parties indicated to 

ADWR that the construction of delivery and irrigation systems serving Eastern Schuk 

Toak required under Paragraph 6.2.2 are currently in operation.   

 

6.6.2 New Farm Provisions 

The Secretary is obligated to either construct a CAP water delivery system and 

irrigation works for a new farm facility on the San Xavier Reservation, or pay the San 

Xavier District $18,300,000 (plus interest as set forth in § 317(a)(2)) in lieu of 

constructing the facilities.  ¶ 7.1, § 304(c)(3).   The San Xavier District may select one of 

these two options and notify the Secretary by the later of 180 days after the 

Enforceability Date or January 1, 2010.  ¶ 7.2.  If the San Xavier District either fails to 

make a decision by the dates noted above or chooses payment in lieu of construction, 

then the Secretary shall make full payment of the $18,300,000 to the San Xavier District 

as set forth in Paragraph 7.2.1.  The San Xavier District shall hold the funds in trust in 

interest-bearing deposits and securities and may expend the funds as set forth in 

Paragraph 7.3 and Section 304(f). 

 

6.6.3 Water Management Plans 

The Secretary shall establish water management plans for both the San Xavier 

Reservation and Eastern Schuk Toak.  ¶ 9.1, § 308(d).  The Secretary shall contract with 

the San Xavier District (for the San Xavier Reservation water management plan) and the 

Nation (for Eastern Schuk Toak water management plan) pursuant to the contracting 

authority provided in Section 311. Id. The Secretary is authorized to provide up to 

$891,200 for the San Xavier Reservation water management plan, and up to $237,200 for 

Eastern Schuk Toak water management plan. Id. Among other things, the water 

management plans must provide for the measurement of all groundwater withdrawals, 

and provide for recordkeeping of water use and withdrawals from non-exempt wells and 

storage projects.  § 308(d)(2)(B). 
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6.6.4 Water Code and Water Rights Allocations 

Paragraph 10.2 requires the Nation to enact and maintain both interim and 

comprehensive water rights codes in accordance with Section 308(b) of the SAWRSA 

Amendments.  Section 308(b) provides the Nation with the authority to regulate and 

control water available under the Settlement Agreement and the SAWRSA Amendments, 

and sets forth specific items that must be addressed in both the interim water code and the 

comprehensive water code, including specific provisions to protect the Allottees, the San 

Xavier District, and other persons within the San Xavier Reservation.  §§ 307, 

308(a)(1)(G).  The comprehensive water code must be submitted to the Secretary for 

approval of certain portions dealing with Allottee rights thereunder.  § 308(b)(5) and 

(c).27    

 

6.6.5 Dismissal of the Tucson Case and Alvarez Case 

Pursuant to Paragraph 16, the Settling parties have sought approval of the 

Settlement Agreement by the Federal District Court for the District of Arizona, before 

which the Consolidated Litigation is pending.  The Court has approved the Settlement 

Agreement and has conditionally (pending the Secretary’s publishing the findings of fact 

in accordance with Section 302(b)) dismissed the Tucson Case and Counts One through 

Three of the Alvarez Case.  A copy of the judgment dated 14 June 2006 is contained in 

Exhibit 16.2.  

                                                 
27Additionally, the interim water code must be submitted to the Secretary for approval as set forth in 
Section 302(b)(3).  See Section 6.5 for the status of this obligation. 
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CHAPTER 7:  PROBABLE IMPACTS OF THE 
SETTLEMENT AGREEMENT 

 
 
 
 

This chapter describes the probable impacts of the Settlement Agreement on 

water resources, groundwater rights and ADWR’s groundwater regulatory program, and 

categories of other claimants in the Gila River adjudication.  The discussion relies on 

information presented in Chapters 2, 3, 4, and 6. 

 

 

7.1 PROBABLE IMPACTS ON WATER RESOURCES 

This section describes probable impacts from the Settlement Agreement on water 

resources including: 

• Surface water (the Santa Cruz River and Brawley Wash); 

• Effluent; 

• CAP water; and 

• Groundwater in the basin-fill aquifer beneath and adjacent to the San Xavier 

Reservation and the Garcia Strip of Eastern Schuk Toak. 

Note that several impacts to water resources have already occurred, or are anticipated to 

occur soon, as a result of SAWRSA and related projects.  These impacts are described 

below and distinguished from the impacts to water resources that potentially would occur 

as a result of the Settlement Agreement. 

 

7.1.1   Surface Water 

Santa Cruz River 

 The amount of streamflow in the Santa Cruz River is not expected to change 

substantially under the Settlement Agreement.  As discussed in Section 4.1.1, the Santa 

Cruz River has been ephemeral where it crosses the San Xavier Reservation since the late 

1940s and most of its flows, which average about 16,000 AFA, occur in the summer and 



 
7-2 

 
ADWR Technical Assessment (10/24/2006) 
Tohono O’odham Nation Water Rights Settlement 

fall.  However, recent and potential future riparian restoration projects may change local 

flow conditions in the river near the San Xavier Mission. 

 Unrelated to the Settlement Agreement, a 12.5-acre riparian restoration project 

was completed in 2003 on a terrace of the Santa Cruz River about one mile southeast of 

the mission.  The Water Protection Fund project (Grant 96-026) includes two one-quarter 

acre constructed wetlands, a mesquite bosque and woodlands.  It will reportedly use 

about 500 to 750 AFA of the San Xavier Reservation’s current CAP allocation of 27,000 

AFA to maintain the wetlands and associated vegetation.  Other riparian restoration 

projects are being evaluated along this reach of the river under Water Protection Fund 

Grant 05-130 (AWPF, 2006), and Pima County has considered establishing a park or 

reserve along a section of the West Branch of the Santa Cruz River near the mission 

(Rosen, 2001).  If these projects are built, it is likely that they would also utilize water 

from the reservation’s current CAP allocation. 

 In addition to riparian restoration, rehabilitation and expansion of the cooperative 

farm may change local flow conditions along the Santa Cruz River if irrigation return 

flows are significant.  As described in Section 2.5.1, BOR was directed under SAWRSA 

to rehabilitate and extend the cooperative farm.  The rehabilitation project is expected to 

be completed by late 2006, and the 900-acre farm should eventually use about 4,500 AFA 

of CAP water for irrigation.  Design of the expansion farm is not expected to begin until 

2008, but its completion is required under the Settlement Act (Section 6.6.1).  The 

expansion farm would probably use another 5,500 AFA of CAP water (ADWR, 2006c).  

The amount of irrigation return flows generated by the farm will depend on the design 

and operation of the irrigation system, the amount of water applied, and recovery of 

tailwater. 

Completion of the farm rehabilitation project is also expected to change flooding 

along the West Branch of the Santa Cruz River.  Figure 7-1 shows how flood inundation 

boundaries will change after construction of a dike along the east side of the West 

Branch.  Flooding along the main stem of the Santa Cruz River is less of a concern to the 

farm due to the addition of riprap along its banks in the 1980s and 1990s (BOR, 2005). 
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Brawley Wash 

 The amount of streamflow in Brawley Wash is not expected to change 

substantially under the Settlement Agreement.  As discussed in Section 4.1.2, Brawley 

Wash is ephemeral where it crosses the Garcia Strip and most of its flows, which have 

averaged about 4,000 AFA since 1993, occur in the summer.  However, recent 

completion of a farm on the Garcia Strip has already changed flooding in the area and 

may generate irrigation return flows. 

 BOR was directed under SAWRSA to construct an irrigation system on Eastern 

Schuk Toak and, in 2002, the 2,000-acre Schuk Toak New Farm was completed.  Since 

its completion, the farm has been using all or nearly all of Eastern Schuk Toak’s current 

CAP allocation of 10,800 AFA.  Figure 2-7 shows the farm layout and the location of 

three flood control channels that border the fields.  Before the farm was built, there was 

no clearly defined channel along this reach of Brawley Wash and flood flows reportedly 

spread as sheet flow across a four- to five-mile wide area.   In the area of the farm, flood 

flows are now confined to the control channels.  

 Under the Settlement Agreement, Eastern Schuk Toak would receive an 

additional 5,200 AFA of CAP water that potentially could be used to expand the Schuk 

Toak New Farm or presumably build a second farm on the Vaya Strip, located to south of 

the Garcia Strip.  Although ADWR is unaware of plans for additional irrigation in 

Eastern Schuk Toak, if such projects were built, they potentially could also change flood 

patterns in the area and result in irrigation return flows in the wash. 

 

7.1.2   Effluent 

 As described in Section 4.2, ADWR estimates that less than 300 acre-feet of 

wastewater is currently generated each year on the San Xavier Reservation through 

residential and commercial/light industrial water use.   The wastewater is treated by Pima 

County and currently unavailable for reuse on the reservation.  With the exception of 

stormwater, wastewater generated by Asarco’s Mission Complex is contained in 

impoundments and most of it is reused by the mine.  Eastern Schuk Toak is not known to 

be generating any significant quantity of wastewater at this time. 
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 ADWR is unaware of plans to use effluent on the San Xavier Reservation or 

Eastern Schuk Toak in the future, and neither area would receive effluent under the 

Settlement Agreement.  

 

7.1.3 CAP Water 

The Settlement Agreement could change the amount of CAP water used on 

reservation lands, as well as the amount of CAP water available to the Nation for lease 

off-reservation.  Table 7-1 lists recent, anticipated, and potential future uses of CAP 

water on the San Xavier Reservation and Eastern Schuk Toak, and expected quantities of 

reserved CAP water.  Effects of the Settlement Agreement on CAP water use are further 

discussed below, including whether the agreement would change the total use of CAP 

water by the State of Arizona. 

 

San Xavier Reservation 

 Under a 1980 contract with the Secretary, the San Xavier Reservation currently 

has a 27,000 AFA allocation of Indian Priority CAP water.  Since 2001, only 800 to 

2,600 AFA of this allocation has been used.  However, it is anticipated that 19,000 to 

21,000 AFA of the current allocation will eventually be used on and near the reservation 

through leases to Asarco, to irrigate the rehabilitation and extension of the cooperative 

farm, and for riparian restoration projects along the Santa Cruz River.  That would leave 

from 6,000 to 8,000 AFA of CAP water reserved for future use or available for 

off-reservation lease. 

Under the Settlement Agreement, the San Xavier Reservation would receive an 

additional 23,000 AFA of Non-Indian Agricultural Priority CAP water.  As detailed in 

Section 6.2.1, the CAP water could be used for any purpose within the Nation’s 

boundaries or leased anywhere within the CAP Service Area for up to 100 years.  

Potentially 12,000 AFA of this new allocation will be used on-reservation at the North 

Borrow Pit recharge site.  That would leave another 11,000 AFA of CAP water reserved 

for future use or available for off-reservation lease. 
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The total CAP allocation for the San Xavier Reservation would increase from 

27,000 AFA to 50,000 AFA under the Settlement Agreement.  As explained above, from 

17,000 to 19,000 AFA of this total allocation would potentially be reserved or available 

for lease.  Note, however, that the Allottees, the San Xavier District, and other persons 

within the San Xavier Reservation have the right to use the first 35,000 AFA of the total 

allocation (Section 6.2.1). 

 

Eastern Schuk Toak 

 Under the 1980 contract with the Secretary, Eastern Schuk Toak received a 

10,800 AFA allocation of Indian Priority CAP water.  Since 2000, from 700 to 11,000 

AFA of CAP water has been used on the Schuk Toak New Farm, located on the Garcia 

Strip.  The fact that more than 10,800 AFA of CAP water has been delivered to Eastern 

Schuk Toak reflects the Nation’s flexibility in how it uses its allocation.  It is anticipated 

that future use of CAP water on the farm will range from 10,000 to 10,800 AFA.  That 

would leave from 0 to 800 AFA of their current allocation reserved for future use or 

available for off-reservation leases. 

Under the Settlement Agreement, Eastern Schuk Toak would receive an 

additional 5,200 AFA of Non-Indian Agricultural Priority CAP water.  As with the San 

Xavier Reservation, CAP water may be used for any purpose within the Nation’s 

boundaries or leased anywhere within the CAP Service Area for up to 100 years.  ADWR 

is unaware of plans to use this new allocation in the future, which would leave another 

5,200 AFA of CAP water reserved for future use or available for off-reservation lease. 

The total CAP allocation for Eastern Schuk Toak would increase from 10,800 

AFA to 16,000 AFA under the Settlement Agreement.  As indicated above, from 5,200 to 

6,000 AFA of this total allocation would potentially be reserved or available for lease.   

 

State of Arizona 

 The total use of CAP water by the State of Arizona is not expected to be changed 

by the Settlement Agreement.  Since the year 2000, Arizona has been fully utilizing, or 

nearly so, its annual Lower Colorado River Basin consumptive use entitlement of 2.8 
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MAF of Colorado River Water.  The CAP component of the overall Colorado River use 

has been as high as 1.685 MAF (ADWR, 2006b).  As the Nation and entities who lease 

CAP water from the Nation begin to use the water made available through the Settlement 

Agreement, the new uses will not result in increased diversions from the Colorado River.  

Rather, the new uses will redistribute existing CAP supplies away from uses that are now 

occurring on an interim basis. 

 The AWBA is the primary user of interim CAP water under excess water 

contracts.  The AWBA program was established in recognition that a supply of excess 

water would be available for short-term use until permanent water uses are commenced 

by Indian communities and by other CAP subcontractors.  As these entities increase their 

CAP water use, the AWBA and other similarly situated interim water users will 

correspondingly be phased out. 

 

7.1.4 Basin-fill Aquifer 

San Xavier Reservation 

 Several provisions of the Settlement Agreement are expected to stabilize and/or 

increase water levels in the basin-fill aquifer beneath and adjacent to the San Xavier 

Reservation.  These provisions are described below and include: 

• Restrictions on new non-exempt wells near the reservation boundary; 

• Delivery of CAP water to Asarco; 

• Limits on future well pumpage by FICO; and 

• Increased availability of CAP water for on-reservation underground storage 

projects. 

The Groundwater Protection Program (Section 6.2.2) will require an applicant for 

a new non-exempt well within the Tucson Active Management Area to demonstrate that 

the well will not cause a ten-foot decline in the groundwater level at any point beneath 

the boundary of the San Xavier Reservation.  In addition, generally no new well or group 

of wells that collectively pump 500 gpm or more will be allowed within two miles of the 

reservation.  These restrictions should prevent new, large cones of depression from 

forming beneath and near the reservation.  Without the Settlement Agreement and 
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considering population pressures near the reservation boundary, formation of new cones 

of depression in this area could be possible. 

 Under the Asarco Agreement (Section 6.3.2), the Nation may deliver up to 10,000 

AFA of CAP water to Asarco for use at its Mission Complex located on and near the San 

Xavier Reservation.  Asarco may agree to use the CAP water in lieu of water pumped 

from wells.  Since 1980, Asarco’s total well pumpage for the mine has ranged from 4,200 

to 14,700 AFA.  Of this total, 400 to 4,700 AFA have been pumped from on-reservation 

wells and 3,800 to 10,900 AFA have been pumped from off-reservation wells (Table 

3-1).  Delivery of CAP water to Asarco and reduced mine pumpage should allow water 

levels in the cone of depression currently beneath the Mission Complex to begin to 

recover (Figures 4-5 and 7-2).  Without the Settlement Agreement, Asarco’s on- and off-

reservation well pumpage would likely continue and perhaps increase, and the current 

cone of depression would likely become deeper and broader. 

 Under the FICO Agreement (Section 6.3.3), FICO agrees to limit well pumpage 

on its lands located within two miles of the reservation to 850 AFA, and limit well 

pumpage on all of its lands to 36,000 AFA, both on a three-year rolling average.  Since 

1983, FICO’s well pumpage within two miles of the reservation has ranged from about 

300 to 1,100 AFA and, since 1980, its total well pumpage has ranged from 25,300 to 

39,500 AFA (Table 3-1).  FICO also agrees to refrain from selling its groundwater 

credits to a third party for withdrawal at any location within three miles of the Nation’s 

reservation boundaries, including the San Xavier Reservation.  These provisions of the 

Settlement Agreement should allow groundwater levels near the reservation that have 

been affected by FICO wells to either stabilize or not decline at an increased rate. 

 As described in Section 7.1.3, the San Xavier Reservation would receive an 

additional 23,000 AFA of CAP water under the Settlement Agreement.  Up to 12,000 

AFA of the new allocation will potentially be used on-reservation at the proposed North 

Borrow Pit recharge site.  This use of CAP water would cause water levels to rise beneath 

the reservation and cause a groundwater mound to form beneath and adjacent to the 

recharge facility (Figure 7-2).   
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The Settlement Agreement would also allow up to 10,000 AFA of well pumpage 

on the San Xavier Reservation.  However, in light of past water use, it is unlikely that 

anything near this amount would be pumped on the reservation in the future.  Since 1980, 

less than 300 AFA have been pumped from TOUA wells for municipal and light 

industrial purposes.  Reportedly, well pumpage for irrigation on the reservation has 

previously exceeded 4,000 AFA (Table 3-1 and Stetson, 1980), but it is expected that 

future irrigation of the cooperative farm will replace the pumpage with CAP water. 

  

Garcia Strip 

 The Settlement Agreement is not expected to substantially affect water levels in 

the basin-fill aquifer beneath Eastern Schuk Toak.  CAP water is currently being used to 

irrigate the Schuk Toak New Farm and incidental recharge associated with this irrigation 

should eventually reach the aquifer underlying the Garcia Strip.  Although Eastern Schuk 

Toak would receive an additional 5,200 AFA of CAP water under the Settlement 

Agreement, ADWR is not aware of plans by the Nation to use the new allocation for 

irrigation or other water development projects.   

The Settlement Agreement would also allow up to 3,200 AFA of well pumpage 

on Eastern Schuk Toak.  ADWR identified nine stock or domestic wells in the area that 

are estimated to have a combined pumpage of less than 10 AFA.  ADWR is not aware of 

plans by the Nation to increase well pumpage on Eastern Schuk Toak in the future. 

 

Projected Groundwater Level Changes 

 Figure 7-2 shows how water levels in the basin-fill aquifer beneath the San 

Xavier Reservation and Eastern Schuk Toak are projected to change between 2000 and 

2025 and Table 7-1 presents a projected groundwater budget for these areas in 2025.  

These projections are based on a regional groundwater flow model of the Tucson Active 

Management Area developed by ADWR (2006a).  To simulate future conditions, ADWR 

assumed that the Settlement Agreement becomes enforceable and based future water uses 

on estimates provided from local stakeholders including, but not limited to, Asarco, 

CAWCD, FICO, the San Xavier District, and the City of Tucson. 
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 The following future water uses were simulated in the model to occur on or near 

the San Xavier Reservation and Eastern Schuk Toak: 

San Xavier Reservation 

• Asarco’s total water use at the Mission Complex would remain at 9,000 AFA 

between 2000 and 2025, of which 8,000 AFA could eventually be met with CAP 

water leased from the Nation.  The remaining 1,000 AFA of Asarco’s demand 

would be met by off-reservation well pumpage; 

• Recharge at CAWCD’s Pima Mine Road facility would range from 12,500 AFA 

to 14,000 AFA between 2000 and 2025; 

• FICO’s total well pumpage would decrease from about 23,000 AFA in 2000 to 

about 18,000 AFA by 2025; 

• Use of CAP water on the rehabilitation and expansion of the cooperative farm 

would increase from 2,700 AFA in 2000 to 10,000 AFA by 2010, and then remain 

at 10,000 AFA through 2025; 

• Beginning in 2010 and continuing thereafter, up to 12,000 AFA of CAP water 

would be recharged on the reservation at the North Borrow Pit site; and 

• Riparian restoration along the Santa Cruz River would begin in 2005 and use 500 

AFA of CAP water through 2025. 

Eastern Schuk Toak 

• Use of CAP water on the Schuk Toak New Farm would increase from 5,400 AFA 

in 2005 to 10,800 AFA by 2010 and remain at 10,800 AFA through 2025; 

• Recharge at the City of Tucson’s CAVSARP facility located north of the Garcia 

Strip would increase from 38,000 AFA in 2000 to nearly 100,000 AFA by 2025; 

• Recovery of recharge at CAVSARP would increase from about 21,000 in 2000 to 

100,000 by 2020 and remain at 100,000 AFA thereafter; and 

• Well pumpage from the City of Tucson’s Southern Avra Valley well field, located 

south of the Garcia Strip, would increase from 17,000 AFA to 19,000 AFA 

between 2000 and 2025. 

Although some of the simulated water uses may or may not actually occur, ADWR’s 

model does provide a general indication of how water levels in the basin-fill aquifer and 



 
7-10 

 
ADWR Technical Assessment (10/24/2006) 
Tohono O’odham Nation Water Rights Settlement 

groundwater budgets for the reservation lands will likely change in the future.  Several of 

the simulated water uses are expected to occur regardless of whether the Settlement 

Agreement is approved. 

Figure 7-2 shows that, between 2000 and 2025, water levels beneath the eastern 

side of the San Xavier Reservation could increase by as much as 175 to 200 feet, mostly 

as a result of reduced well pumpage by Asarco, operation of the two recharge facilities, 

and incidental recharge from on-reservation irrigation.  However, beneath the west side 

of the reservation, water levels may decline from 25 to 50 feet over the same period as a 

result of off-reservation well pumpage by the City of Tucson.  Water levels are also 

expected to decline beneath the Garcia Strip and may drop from 75 to 100 feet over the 

period due to Tucson’s off-reservation well pumpage from its Southern Avra Valley well 

field and recovery of recharge at CAVSARP.  However, these projected declines may be 

mitigated through a proposed recharge project in the area that was not simulated by 

ADWR.  Recharge at the proposed Southern Avra Valley Storage and Recovery Project 

(SAVSARP) is expected to begin in 2008 and increase from 30,000 AFA to 60,000 AFA 

(ADWR, 2006c). 

 Using results from the model, it is projected that by 2025, aquifer inflows beneath 

the San Xavier Reservation could exceed aquifer outflows by 3,700 acre-feet.  By 

comparison, ADWR estimated that in 2000, aquifer outflows exceeded aquifer inflows in 

this area by 4,950 acre-feet.  Beneath the Garcia Strip on Eastern Schuk Toak, aquifer 

inflows are projected to exceed aquifer outflows by 375 AFA by 2025 (ADWR, 2006c).  

This is a decrease from 2000, when aquifer inflows were estimated by ADWR to exceed 

aquifer outflows by 1,375 acre-feet. 

 

 

7.2 PROBABLE IMPACTS ON GROUNDWATER RIGHTS AND ADWR’S 
 REGULATORY PROGRAM 

Currently, under the 1980 Groundwater Code, ADWR is responsible for 

administering a groundwater regulatory program that applies to most of the 
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non-reservation lands within the Tucson Management Area.1  See Chapter 2, Title 45 

(A.R.S. § 45-401 et seq.).  Within the Tucson and Santa Cruz Active Management Areas, 

the ability to withdraw groundwater is subject to a system of rights and permits designed 

to control groundwater overdraft.  For those areas of the Tucson Management Area 

located in the Upper Santa Cruz Basin but outside of either of the active management 

areas, groundwater may generally be withdrawn and used under State law for reasonable 

and beneficial uses.  A.R.S. § 45-453.  Statewide, all wells must be registered with 

ADWR, drilled by a licensed well driller, and comply with well construction standards. 

As part of the Settlement Agreement and Related Agreements, the Settling Parties 

have agreed among themselves to certain restrictions related to future groundwater 

withdrawals.  See Sections 6.2.2, 6.3.2, and 6.3.3.  Additionally, future non-exempt wells 

within the Tucson Active Management Area will be subject to the Groundwater 

Protection Code as discussed in Section 6.2.2.  It is important to note that the 

Groundwater Protection Code applies to neither existing wells as of the Enforceability 

Date (regardless of capacity) nor future exempt wells.2  The Settlement Agreement will 

have no other impact on groundwater rights. 

Regarding ADWR’s regulatory program, ADWR’s Tucson Active Management 

Area office (“Tucson Office”) will have primary responsibility for implementation of the 

Groundwater Protection Program (Section 6.2.2).  To ensure compliance with the 

Groundwater Protection Program, provisions will be incorporated by the Tucson Office 

into existing procedures for reviewing applications for non-exempt wells within the 

Tucson Active Management Area.  Upon enforceability of the Settlement Agreement, 

new non-exempt wells will be identified and a determination will be made whether the 

well will cause a ten-foot or greater water level decline at any point on the exterior 

boundary of the San Xavier Reservation within the initial five-year period of 

                                                 
1As stated previously, the Tucson Management Area includes the Tucson Active Management Area, the 
Santa Cruz Active Management Area and that portion of the Upper Santa Cruz Basin not within either of 
the Active Management Areas. 
2Generally, exempt wells are wells that pump less than 35 gallons per minute provided they meet all the 
requirements of A.R.S. § 45-454. 
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withdrawals.3  Additionally, a proposed new well or group of wells that pump 500 

gallons per minute or more and are located within two miles of the San Xavier 

Reservation will be identified as part of the application review and will be denied unless 

the applicant can satisfy certain conditions set forth in A.R.S. § 45-2711(B).  The Tucson 

Office will also handle noticing requirements set forth in A.R.S. § 45-2712. 

 

 

7.3 PROBABLE IMPACT ON OTHER CATEGORIES OF OTHER 
CLAIMANTS IN THE GILA RIVER ADJUDICATION 
The Settlement Agreement does not adjudicate any claims to water of any of the 

Settling Parties other than the Nation’s claims in the Tucson Management Area, nor does 

it adjudicate the claims to water of any other claimant in the Gila River Adjudication.  

Additionally, the water made available to the Nation under the Settlement Agreement 

(CAP water and groundwater4) is generally not appropriable water subject to the 

jurisdiction of the Gila Court.5  Section 7.1 discusses the probable impacts to water 

resources, which may impact certain claimants (either positively or negatively) 

depending on their water use and location.  Finally, claimants in the Gila River 

Adjudication receive the benefit of the waivers and releases by the Nation, the Allottees, 

and the United States, as set forth in Section 6.4.   

                                                 
3The Tucson Office is currently responsible for examining the impact of non-exempt wells on other wells 
utilizing hydrologic impact contours generated by ADWR’s Hydrology Division.  The exterior boundaries 
of the San Xavier Reservation will be incorporated into that review. 
4As set forth in Section 6.2.2, groundwater made available under the Settlement Agreement is not 
guaranteed and is limited by both physical availability and recoverability. 
5However, upon enforceability, A.R.S. § 45-2702 mandates that Gila Court has jurisdiction over “all civil 
actions relating to the interpretation and enforcement” of the Groundwater Protection Program, the 
SAWRSA Amendments, and the Settlement Agreement.   
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CHAPTER 8:  COMPARISON OF SETTLEMENT AGREEMENT 
WATER RIGHTS WITH WATER RIGHTS THAT COULD 

REASONABLY BE PROVEN AT TRIAL 
 
 
 
 
 As required by the Order for Special Proceedings, this chapter compares the water 

rights available to the Nation and the United States on its behalf under the Settlement 

Agreement with the water rights that could be proven “to a degree of reasonable 

probability at trial” in the Gila River Adjudication.  In order to make the required 

analyses, ADWR compared the water rights as presented in the Settlement Agreement 

(Chapter 6) with those water rights that might reasonably by proven at trial under the 

federal reserved water rights doctrine.  To determine what might reasonably be proven at 

trial, ADWR reviewed the past, present, and potential future water uses by the Nation 

(Chapter 3).   

This chapter first discusses the Arizona Supreme Court case that defines Federal 

reserved water rights principles as they apply to Indian reservations in Arizona and then 

provides the comparative analysis required by the Order for Special Proceedings.  As 

discussed below, the actual quantification of a federal reserved water right is a fact-

intensive process that must take into consideration numerous factors, some of which were 

not available to ADWR for various reasons during the preparation of this report.  The 

comparative analysis in this chapter is based on the limited information available to 

ADWR concerning water uses by the Nation.  ADWR believes that the analysis presented 

provides a basis for the quantification of water rights that could be proven to a degree of 

reasonable probability at trial. 

 

 

8.1 PRINCIPLES OF FEDERAL RESERVED WATER RIGHTS FOR INDIAN 
RESERVATIONS 

 In a decision known as Gila V, the Arizona Supreme Court set forth certain 

standards for quantifying Indian water rights under the federal reserved water rights 
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doctrine.1  The Court reiterated the familiar principle that a federal reserved water right 

impliedly reserves enough water to fulfill the purpose for which the reservation was 

created.  201 Ariz. at 311, 35 P.3d at 72.  For Indian reservations, the Court further held 

that the purpose of an Indian reservation is to provide a “permanent home and abiding 

place” and a “livable environment.”  201 Ariz. at 313, 315, 35 P.3d at 74, 76.  This is 

often referred to as a homeland purpose. 

In order to quantify the amount of water necessary for the homeland purpose of a 

reservation, the Court rejected the traditional PIA standard developed in Arizona v. 

California, 373 U.S. 546 (1963).  Instead, the Court held that determining the amount of 

water necessary to accomplish the purpose of a reservation is a fact-intensive inquiry that 

must be made on a reservation-by-reservation basis.  201 Ariz. at 318, 35 P.3d at 79.  The 

Court listed several factors that may be considered: (1) history, including historical 

practices requiring water uses; (2) past water uses of a cultural nature; (3) the tribal land’s 

geography, topography, natural resources, and groundwater availability; (4) tribal 

economic base and economic development plans; (5) past water use on the reservation 

and proposed water projects that are practical and economical; and (6) present and 

projected future population.  201 Ariz. at 319, 35 P.3d at 80.   

The Court emphasized that the preceding list is not exhaustive, and that courts 

adjudicating reserved water rights should be given latitude to consider all information 

deemed relevant in quantifying federal reserved water rights.  Finally, the Court held that 

in considering future development projects, such projects must be both practical and 

economically sound.  201 Ariz. at 320, 35 P.3d at 81. 

 

 

8.2 COMPARATIVE ANALYSIS CONSIDERING THE TOTAL QUANTITY  
OF WATER AVAILABLE UNDER THE SETTLEMENT AGREEMENT 

This section addresses whether ADWR’s analysis of water uses on the San Xavier 

Reservation and Eastern Schuk Toak provides a reasonable basis for the Gila Court to 

                                                 
1In re the General Adjudication of all Rights to Use Water in the Gila River System and Source, 201 Ariz. 
307, 35 P.3d 68 (2001).   



 
8-3 

 
ADWR Technical Assessment (10/24/2006) 
Tohono O’odham Nation Water Rights Settlement 

conclude that the total quantity of water provided to the Nation and the United States 

under the Settlement Agreement is no more extensive than the federal reserved water 

rights that could be reasonably proven at trial in the Gila River Adjudication.  The 

following table lists the total quantity of water that the Nation would receive under the 

Settlement Agreement and the quantity of water that the Nation and the United States 

might reasonably prove at trial based on ADWR’s analysis in Chapter 3 of the Nation’s 

past, present, and future water uses in the Tucson Active Management Area. 

 

COMPARISON OF QUANTITIES ANALYZED AND SETTLED 
 

SOURCE AGRICULTURAL 
USE (AFY) 

NON-AGRICULTURAL 
USE (AFY) 

TOTAL QUANTITY 
(AFY) 

ADWR Analysis 69,650 – 335,0751 10,3202 79,970 – 345,395 

66,000 (CAP water)3 

Settlement Agreement 
13,200 (Groundwater)4 

79,200 

 
  1These numbers are derived from Section 3.2.1 and the tables entitled “Summary of Potential San Xavier 
    Reservation Irrigation Water Requirements,” and “Summary of Potential Eastern Schuk Toak Irrigation 
    Water Requirements” contained therein. 
  2This number is derived from Section 3.2.2 and the table entitled “Potential Future Water Use for  
   Non-Agricultural Purposes” contained therein. 
  3See Sections 6.1 and 6.2.1 for explanations of quantities and use of CAP water under the Settlement  
   Agreement. 
  4See Sections 6.1 and 6.2.2 for explanations of quantities and use of groundwater under the Settlement  
   Agreement. 
 
 
 

As reflected in the table above, under the Settlement Agreement, the Nation and 

the United States would receive an estimated average of 79,200 AFY of water, consisting 

of 13,200 AFY of groundwater and 66,000 AFY of CAP water.  As set forth in 

Chapter 3, ADWR estimates that future water uses on the San Xavier Reservation and 

Eastern Schuk Toak for agricultural and non-agricultural purposes could range between 

79,970 and 345,395 AFY.  This estimate comes from an analysis of existing water uses in 
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these areas, as well as the potential for future agricultural and non-agricultural 

development.   

Based on this analysis, ADWR believes that there is a basis for the Gila Court to 

conclude that the Nation could prove to a reasonable probability at trial a Federal 

reserved water right in the quantity of between 79,970 to 345,395 AFY.  This range is 

more than the quantity of water (79,200 AFY) received by the Nation under the 

Settlement Agreement.   



Year Population Source

circa 1700 800 BOR, 1989

1772 170 NEA, 1992

1863 500

1895 517

1900 519

1906 523

1909 523

1930 565

1935 525

1940 513

1945 527

1950 496

1955 500

1977 797

circa 1980 847

1987 1,017 BOR, 1989

1990 1,172 Census, 2006

circa 1997 1,622 BOR, 1999

2000 1,940 BOR, 2005

Stetson, 1980

TABLE 2-1.  POPULATION DATA FOR THE SAN XAVIER 
RESERVATION

ADWR Technical Assessment of the 
Tohono O'odham Nation Water Rights Settlement, October 2006



CAP 
Deliveries

Off-Reservation 
Well Pumpage

On-Reservation 
Well Pumpage

Total Well 
Pumpage CAP Deliveries Surface Water 

Diversions
Total Well 
Pumpage

Well Pumpage 
Within 2 Miles of 

Reservation

Total Well 
Pumpage CAP Deliveries Surface Water 

Diversions
Irrigation Well 

Pumpage
Municipal/Industrial 

Well Pumpage

1980 0.0 3.8 0.4 4.2 0.0 32.8 0.0 4.5 0.1

1981 0.0 5.8 0.6 6.4 0.0 39.5 0.0

1982 0.0 5.8 0.6 6.4 0.0 36.8 0.0

1983 0.0 5.2 0.6 5.8 0.0 29.8 0.0

1984 0.0 4.8 1.4 6.2 0.0 1.1 28.0 0.0

1985 0.0 5.3 0.2 5.5 0.0 1.0 31.7 0.0

1986 0.0 4.9 1.0 5.9 0.0 0.9 35.4 0.0

1987 0.0 5.3 0.7 6.0 0.0 0.8 28.2 0.0

1988 0.0 6.0 0.8 6.8 0.0 0.7 25.4 0.0

1989 0.0 6.9 2.0 8.9 0.0 0.5 27.4 0.0

1990 0.0 7.1 1.4 8.5 0.0 0.6 26.1 0.0 0.16

1991 0.0 7.9 1.5 9.4 0.0 0.6 29.0 0.0 0.14

1992 0.0 9.0 3.7 12.7 0.0 0.6 30.0 0.0 0.15

1993 0.0 9.4 4.3 13.7 0.0 0.5 26.6 0.0 0.14

1994 0.0 10.0 4.7 14.7 0.0 0.5 29.5 0.0 0.15

1995 0.0 10.8 3.0 13.8 0.0 0.5 29.8 0.0 0.14

1996 0.0 9.2 3.5 12.7 0.0 0.4 27.9 0.0 0.14

1997 0.0 10.9 2.1 13.0 0.0 0.4 28.0 0.0 0.15

1998 0.0 9.8 2.9 12.7 0.0 0.3 25.3 0.0

1999 0.0 9.4 3.6 13.0 0.0 0.4 26.0 0.0

2000 0.0 9.4 3.1 12.5 0.7 0.4 27.9 0.0

2001 1.6 7.0 1.9 8.9 8.3 0.4 26.8 0.8 1.1

2002 0.0 5.3 1.5 6.8 9.9 0.4 25.5 1.2

2003 0.0 3.8 0.8 4.6 10.8 0.4 27.7 1.5

2004 0.0 4.5 1.4 5.9 11.1 0.5 30.8 1.6

2005 0.0 4.3 0.8 5.1 10.7 0.6 29.4 2.6 0.25

Notes:
                                    1  Data Sources:  ADWR (2006a,d), BOR (2005), Franzoy Corey (1988), Stetson (1980), SWCA (2001), TOUA (2006), and USGS (1979, 1992, and 1996).
                                    2  Does not include water use by the City of Tucson.
                                    3  Asarco's 'on-reservation' well pumpage has occurred in the southeastern portion of the San Xavier Reservation.
                                    4  CAP water delivered to Eastern Schuk Toak has been used for irrigation in the Garcia Strip.
                                    5  Well pumpage by FICO has been used for irrigation and municipal/industrial purposes.
                                    6  CAP water delivered to the San Xavier Reservation has been used for irrigation and riparian restoration. 
                                    7  Does not include on-reservation well pumpage by Asarco.
                                    8  Nine stock and/or domestic wells were identified on topographic maps and are estimated to have a total pumpage of less than 10 AFA.

TABLE 3-1.  RECENT AND CURRENT WATER USE BY THE SETTLING PARTIES (in 1000s of acre-feet)1,2

YEAR
ASARCO (Mission Mine)3

Data requested by 
ADWR, but not 

provided.

Data requested by 
ADWR, but not 

provided.

EASTERN SCHUK TOAK4 FICO5

less than 0.2 (storm 
runoff collected in 

16 stockponds 
covering a total 
area of about 20 

acres)

less than 0.4 (storm 
runoff collected in 
20 ponds covering 

a total area of 
about 40 acres)

Data requested by 
ADWR, but not 

provided8

Not evaluated by 
ADWR

Data requested by ADWR, 
but not provided.

SAN XAVIER RESERVATION6,7

Data requested by ADWR, 
but not provided.

ADWR Technical Assessment of the Tohono O'odham Nation Water Rights Settlement, October 2006



Minimum Median Mean Maximum Winter Spring Summer Fall

Santa Cruz River at Continental 09482000 1,682 1941-2005 (53) 0.2 (1965) 6.2 16.8 149 (1984) 24 <1 44 32 >300

Santa Cruz River at Tucson 09482500 2,222 1906-2005 (86) 0.9 (1965) 9.45 15.6 81.1 (1915) 14 <1 66 20 >300

Brawley Wash near Three Points 09487000 776 1993-2005 (13) 0.02 (1994) 2.1 3.9 13.6 (1999) 2 2 89 7 >330

Notes:
   1  Data Sources: USGS (1998 and 2006).
   2  Location of USGS stream gages shown in Figure 4-1.
   3  Statistics based on Water Year (WY) data.
   4  Calculated using average monthly streamflows measured over station's available period of record.  Winter season assumed to include months of January, February, and March; Spring includes April, May, and June;
     and so on.  Due to rounding, sum of seasonal flows may not equal 100%.  For Station 09482500, monthly statistics based on data collected through WY 1996.
   5  Median annual flow for Station 09482500 calculated based on data collected through WY 1996.

Average Annual Days 
of Zero Flow

TABLE 4-1.  STREAMFLOW DATA IN THE VICINITY OF THE SAN XAVIER RESERVATION AND EASTERN SCHUK TOAK1

Period of Record 
(# of years) Used 
for Annual Flow 

Statistics

Average Seasonal Flow, as a 
percentage (%) of annual flow4Annual Flow, in 1000s of acre-feet (Year)3

USGS 
Station 
Number

Location Name2

Contributing 
Drainage Area, 

in square 
miles
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Eastern Half Western Half Total Eastern Half Western Half Total
Artificial (managed recharge 

facilities) 0 0 0 0 Industrial 0 0 0 0

Irrigation 0 0 0 0 Irrigation 3,300 0 3,300 0

Tailings Pond Seepage 0 0 0 0 Municipal 0 0 0 0

Brawley Wash 0 0 0 175

Santa Cruz River 3,150 0 3,150 0

Mountain Front 450 500 950 75

Avra Valley Subbasin 0 2,950 2,950 12,225 Avra Valley Subbasin 0 3,450 3,450 12,475

Upper Santa Cruz Subbasin 8,250 0 8,250 0 Upper Santa Cruz Subbasin 6,250 0 6,250 0

11,850              3,450                15,300              12,475                     11,850 3,450 15,300 12,475

Notes:
     1  Data Source:  ADWR, 2006a,c.
     2  Budgets were estimated using a numerical (MODFLOW) groundwater flow model of the basin-fill aquifer system developed by ADWR.  Due to the size and location of the model cells, the budgets include a 1/2- to 1-mile buffer area around the reservation lands.
      Within Eastern Schuk Toak, only the Garcia Strip was considered to have a sufficient thickness of saturated basin-fill to be included in the model.
     3  It was assumed that, circa 1940, aquifer inflows equaled aquifer outflows (steady-state conditions).

Cultural Recharge

Eastern Schuk 
Toak (Garcia Strip 

only)

0

Underflow Out

Riparian Evapotranspiration 
along the Santa Cruz River

Well Pumpage

TABLE 4-2.  HISTORIC (circa 1940) GROUNDWATER BUDGETS FOR THE AREAS ON AND NEAR THE SAN XAVIER RESERVATION AND EASTERN SCHUK TOAK1,2

Budget Component Type/Location

ANNUAL AQUIFER INFLOWS (in acre-feet)

Budget Component Type/Location
San Xavier Reservation

ANNUAL AQUIFER OUTFLOWS (in acre-feet)
Eastern Schuk 

Toak (Garcia Strip 
only)

San Xavier Reservation

CHANGE IN BASIN-FILL AQUIFER STORAGE ON AND NEAR THE GARCIA STRIP CIRCA 1940:  12,475 AF (INFLOW)  -  12,475 AF (OUTFLOW)  =  0 AF 3

Natural Discharge 2,300 0 2,300

CHANGE IN BASIN-FILL AQUIFER STORAGE ON AND NEAR THE SAN XAVIER RESERVATION CIRCA 1940:  15,300 AF (INFLOW)  -  15,300 AF (OUTFLOW)  =  0 AF 3

Total:Total:

Natural Recharge

Underflow In
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Eastern Half Western Half Total Eastern Half Western Half Total
Artificial (managed recharge 

facilities) 7,000 0 7,000 3,150 Industrial 4,300 0 4,300 0

Irrigation 0 0 0 0 Irrigation 0 0 0 0

Tailings Pond Seepage 900 0 900 0 Municipal 3,150 1,125 4,275 0

Brawley Wash 0 0 0 175

Santa Cruz River 3,150 0 3,150 0

Mountain Front 450 500 950 75

Avra Valley Subbasin 0 3,150 3,150 4,825 Avra Valley Subbasin 0 5,150 5,150 6,850

Upper Santa Cruz Subbasin 2,200 0 2,200 0 Upper Santa Cruz Subbasin 8,575 0 8,575 0

13,700              3,650                17,350              8,225                       16,025 6,275 22,300 6,850

Notes:
     1  Data Source:  ADWR, 2006a,c.
     2  Budgets were estimated using a numerical (MODFLOW) groundwater flow model of the basin-fill aquifer system developed by ADWR.  Due to the size and location of the model cells, the budgets include a 1/2- to 1-mile buffer area around the reservation lands.
      Within Eastern Schuk Toak, only the Garcia Strip was considered to have a sufficient thickness of saturated basin-fill to be included in the model.

0

Eastern Schuk 
Toak (Garcia Strip 

only)

0

CHANGE IN BASIN-FILL AQUIFER STORAGE ON AND NEAR THE GARCIA STRIP DURING 2000:  8,225 AF (INFLOW)  -  6,850 AF (OUTFLOW)  =  1,375 AF

Natural Discharge 0

Total:

0

CHANGE IN BASIN-FILL AQUIFER STORAGE ON AND NEAR THE SAN XAVIER RESERVATION DURING 2000:  17,350 AF (INFLOW)  -  22,300 AF (OUTFLOW)  =  -4,950 AF

Total:

TABLE 4-3.  RECENT (2000) GROUNDWATER BUDGETS FOR THE AREAS ON AND NEAR THE SAN XAVIER RESERVATION AND EASTERN SCHUK TOAK1,2

Budget Component Type/Location

ANNUAL AQUIFER INFLOWS (in acre-feet)

Budget Component Type/Location
San Xavier Reservation

ANNUAL AQUIFER OUTFLOWS (in acre-feet)
Eastern Schuk 

Toak (Garcia Strip 
only)

San Xavier Reservation

Well Pumpage

Underflow Out

Riparian Evapotranspiration 
along the Santa Cruz River

Cultural Recharge

Natural Recharge

Underflow In

ADWR Technical Assessment of the Tohono O'odham Nation Water Rights Settlement, October 2006



CATEGORY SAN XAVIER RESERVATION EASTERN SCHUK 
TOAK REFERENCE

1
Allocation of Indian Priority water received under the current 

CAP contract1
27,000 AFA 10,800 AFA Section 6.1 (this report)

2 Year CAP water first delivered 2001 2000

3 Range of CAP water deliveries through 2005 800 to 2,600 AFA 700 to 11,100 AFA

4a 8,000 to 10,000 AFA (Asarco)

4b 5,500 AFA (Extension Farm)

4c 4,500 AFA (Rehabilitation Farm)

4d 1,000 AFA (Riparian Restoration)

5 Anticipated total CAP water use under the current contract 19,000 to 21,000 AFA 10,000 to 10,800 AFA Row 4a + Row 4b + Row 4c + Row 4d

6 Anticipated reserved CAP water under the current contract2 6,000 to 8,000 AFA 0 to 800 AFA Row 1 - Row 5

7
Allocation of Non-Indian Agricultural Priority CAP Water 

received under the Settlement Agreement1
23,000 AFA 5,200 AFA Section 6.1 (this report)

8 Potential future use of CAP Settlement Agreement water 12,000 AFA (North Borrow Pit 
Recharge Site) 0 AFA ADWR (2006a,c)

9 Potential reserved CAP Settlement Agreement water2 11,000 AFA 5,200 AFA Row 7 - Row 8

10 Total CAP contract and Settlement Agreement water1,3 50,000 AFA 16,000 AFA Row 1 + Row 7

11
Potential reserved CAP contract and Settlement Agreement 

water2 17,000 to 19,000 AFA 5,200 to 6,000 AFA Row 6 + Row 9

Notes:
     1  The Nation and the Secretary could agree to alternative delivery amounts and locations anywhere within the CAP Service Area
       2  The Nation may lease CAP water within the CAP Service Area for a term of up to 100 years for authorized uses.  See Section 6.2.1 for further details.
       3  The Allottees, San Xavier District, and other persons within the San Xavier Reservation receive the first right to beneficial use of 35,000 AFA of the total CAP allocation of 66,000 AFA.  
       Reserved portions of the 35,000 AFA may be used by the Nation subject to call-back.  See Section 6.2.1 for further details.

Anticipated future CAP water uses under the current contract 10,000 to 10,800 AFA 
(Schuk Toak New Farm)

ADWR (2006a,c) and Sections 3.2.2 and 
6.3.2 (this report)

Table 3-1 (this report)

TABLE 7-1.  RECENT AND FUTURE CAP WATER USE ON THE SAN XAVIER RESERVATION AND EASTERN SCHUK TOAK

ADWR Technical Assessment of the Tohono O'odham Nation Water Rights Settlement, October 2006



Eastern Half Western Half Total Eastern Half Western Half Total
Artificial (managed recharge 

facilities) 24,825 0 24,825 27,100 Industrial 3,475 0 3,475 0

Irrigation 2,500 0 2,500 2,275 Irrigation 0 0 0 0

Tailings Pond Seepage 900 0 900 0 Municipal 0 875 875 40,050

Brawley Wash 0 0 0 175

Santa Cruz River 3,150 0 3,150 0

Mountain Front 450 500 950 75

Avra Valley Subbasin 0 3,275 3,275 12,350 Avra Valley Subbasin 0 5,300 5,300 1,550

Upper Santa Cruz Subbasin 200 0 200 0 Upper Santa Cruz Subbasin 22,450 0 22,450 0

32,025              3,775                35,800              41,975                     25,925 6,175 32,100 41,600

Notes:
     1  Data Source:  ADWR, 2006a,c.
     2  Budgets were estimated using a numerical (MODFLOW) groundwater flow model of the basin-fill aquifer system developed by ADWR.  Due to the size and location of the model cells, the budgets include a 1/2- to 1-mile buffer area around the reservation lands.
      Within Eastern Schuk Toak, only the Garcia Strip was considered to have a sufficient thickness of saturated basin-fill to be included in the model.

Eastern Schuk 
Toak (Garcia Strip 

only)

0

PROJECTED CHANGE IN BASIN-FILL AQUIFER STORAGE ON AND NEAR THE GARCIA STRIP DURING 2025:  41,975 AF (INFLOW)  -  41,600 AF (OUTFLOW)  =  375 AF

Natural Discharge 0 0

Total:

0

PROJECTED CHANGE IN BASIN-FILL AQUIFER STORAGE ON AND NEAR THE SAN XAVIER RESERVATION DURING 2025:  35,800 AF (INFLOW)  -  32,100 AF (OUTFLOW)  =  3,700 AF

Total:

TABLE 7-2.  PROJECTED FUTURE (2025) GROUNDWATER BUDGETS FOR THE AREAS ON AND NEAR THE SAN XAVIER RESERVATION AND EASTERN SCHUK TOAK1,2

Budget Component Type/Location

ANNUAL AQUIFER INFLOWS (in acre-feet)

Budget Component Type/Location
San Xavier Reservation

ANNUAL AQUIFER OUTFLOWS (in acre-feet)
Eastern Schuk 

Toak (Garcia Strip 
only)

San Xavier Reservation

Well Pumpage

Underflow Out

Riparian Evapotranspiration 
along the Santa Cruz River

Cultural Recharge

Natural Recharge

Underflow In

ADWR Technical Assessment of the Tohono O'odham Nation Water Rights Settlement, October 2006



Source:  Franzoy Corey, 1988a.

Figure 1-1.  General Location of the Tohono O’odham Nation

ARIZONA
DEPARTMENT
OF WATER
RESOURCES

Sells Papago 
Reservation

Gila Bend 
Reservation

Florence 
Village

San Xavier 
Reservation



Figure 1-2.  Location of Settling Parties



Figure 2-1.  Current Land Use on the San Xavier Reservation and Eastern Schuk Toak

Notes:

Silver Bell

Sources:  ADWR (2006e), Google Earth Photos (2003-2006), NAIP (2005), and SWReGAP (2004).

1) Does not show areas of livestock grazing.
2) Imagery shown on figure taken in 1993 (Landsat) and 2005 (NAIP).
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Figure 2-2.  Land Ownership on the San Xavier Reservation

Source:  SXAA, 2006. ARIZONA
DEPARTMENT
OF WATER
RESOURCES



Figure 2-3.  Early Irrigation on the San Xavier Reservation Near the

1882 1888

1891

Source:  Tellman and Yarde, 1996.
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Sources:  BOR (2005), Kupel (1987), NEA (1992), and SXCA (2006).

Figure 2-4.  Acreage Historically Irrigated on the San Xavier Reservation
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Figure 2-5.  Changes in Water Availability Near the San Xavier 
Mission, 1910-1975.

Source:  Kupel, 1987.
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Source:  BOR, 2006.

Figure 2-6.  Irrigation System and Flood Control Channels for the San Xavier
Cooperative Farm Rehabilitation
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Figure 2-7.  Schuk Toak New Farm on the Garcia Strip

Source:  BOR, 2006.
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Project Location

Irrigation System

Figure 2-8.  Irrigation System for the Santa Cruz Riparian Restoration Project, San Xavier Reservation

Source:  SWCA, 2001.
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Source:  U.S. Senate, 1977. ARIZONA
DEPARTMENT
OF WATER
RESOURCES

Figure 3-1.  1979 BIA Land Classification
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Source:  Franzoy Corey, 1988a.

Figure 3-2.  1988 Land Classification for the San Xavier Farm Rehabilitation Project
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Source:  BOR, 1989.

Figure 3-3.  1989 Land Classification for the San Xavier Development Project,
Area of the Proposed New or 9B Farm
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Figure 3-4.  Proposed Irrigation System for the New or 9B Farm,
San Xavier Reservation

Source:  BOR, 1989.



Figure 3-5a. 1992 San Xavier Reservation Land Classification Using Gravity Irrigation
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Figure 3-5b. 1992 San Xavier Reservation Land Classification Using Sprinkler Irrigation
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Source:  Franzoy Corey, 1988a.

Figure 3-6.  1988 Land Classification of the Garcia Strip
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Figure 3-7.  1999 NRCS Land Classification and Current Land Use
on Eastern Schuk Toak

Source:  NRCS (1999) and Figure 2-1 (this report).

Arable: 10,703
Non-Arable: 26,758
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Source: ADWR, 2006c.



Figure 4-2.  Changes in Surface Water Flow
Conditions Near the San Xavier
Mission, 1890 and 1988

Source:  Parker, 1993.
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Figure 4-3.  Surface Geology and Concentration of Major Ions in Groundwater Beneath the San 
Xavier Reservation and Eastern Schuk Toak, 1978-1981

Source:  Hollett and Garrett, 1984.
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Figure 4-4.  Hydrogeologic Cross Sections A-A’ and B-B’

Source:  ADWR, 2006a. ARIZONA
DEPARTMENT
OF WATER
RESOURCES

Cross Section Locations Shown on Figure 4-1
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Figure 4-6.  Concentration of Sulfate and Total Dissolved Solids in Groundwater Downgradient
of Asarco’s Tailings Ponds on the San Xavier Reservation, September 1982

Sulfate, in mg/l Total Dissolved Solids, in mg/l

Source:  BIA, 1986.
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Figure 4-7.  Concentration of Volatile Organic Contaminants in Groundwater
Beneath the Northeast Portion of the San Xavier Reservation,

Source:  Graham and others, 2001.

May, 1999
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Well SC-17 (D-15-14) 30cbc

Figure 4-10.  Sediment Compaction and Groundwater Depths Measured
in Well SC-17 Near the San Xavier Reservation, 1980-1996

Source:  Evans and Pool, 2000.
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Before Dike Construction After Dike Construction

Source:  BOR, 2005.

Figure 7-1.  Changes in Flood Inundation Boundaries with Completion of the
San Xavier Rehabilitation Project
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