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ABSTRACT 

The Sonoita Creek Basin covers 270 square miles in southeastern Arizona, Santa 

Cruz County. The city of Patagonia is the main population center in the watershed with 

about 1000 residents. There are numerous surface water rights and applications to 

appropriate the waters of Sonoita Creek, which flows perennially from the city of 

Patagonia to Patagonia Lake. The relatively small flows of the Creek are divided among 

numerous users, including ranching, irrigation, municipal water supply, domestic water 

supply, recreation and wildlife. The separation of groundwater and surface water in 

Arizona water law makes the legal determination of rights difficult in many 

circumstances. The eventual status of many vested water rights is unknown because the 

law is being written at the time of publication. A Court decision on a method to identify 

wells that are pumping appropriable water is pending, after which the Gila River 

Adjudication will examine all water rights in the watershed and decide on their 

legitimacy. 

Water quality regulation in the Sonoita Creek Basin is limited to drinking water 

and effluent standards, and monitoring of abandoned mines. The determination of the 

source of water supply for Patagonia will dictate their treatment requirements. The 

struggle to replace an aging wastewater treatment plant is ongoing. High acidity and 

metal content in waters percolating through abandoned mines continues to be monitored 

and the threat to downstream targets assessed. 

4 



CHAPTER 1 

INTRODUCTION 

Statement of the Problem 

5 

There are several possible contingencies that may compromise water rights, water 

supply and water quality, in the 270 square mile Sonoita Creek Basin (SCB) (Fig. 1-1 ). 

There are surface and groundwater resources being utilized in the Basin, but only surface 

water uses must be perfected with an actual water right. Water can sometimes move 

freely from one classification to another, but the ownership of the water doesn't 

always follow. Determining the exact nature of existing water rights and priority 

relationships between water users is difficult at present for the following two reasons: 

First, Arizona water law does not recognize the physical connection between 

groundwater and surface water. The SCB has a myriad of water resources of both types, 

often directly influencing one another. There are surface waters in the form of springs, 

streamflow, flood flow, reservoirs and stock ponds. There is groundwater that can be 

pumped without a water right. There is groundwater that may require a water right to 

pump in the future, if doing so would impact surface flows. The legal distinction 

between the last two types of groundwater, appropriable and non-appropriable, is yet to 

be decided by the Arizona Supreme Court, bringing us to the next reason. 

Second, many of the water rights and potential water rights in Arizona are 

currently under review by Arizona Courts in a process called an Adjudication, whereby 

all rights will be verified, adjusted, or denied in terms of volume of allotment and date of 

priority. Many of the criteria for examining rights have not yet been ruled on by the 
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Courts, making assessment of current rights speculative. It is possible that junior rights 

in the SCB may be denied because the Creek is already over-appropriated, that is to say 

the volume of surface water rights exceed surface water resources. 

Several other factors have made the legal control and protection of water 

resources in the SCB both contentious and interesting. There are water users and 

potentially affected parties both in and out of the watershed, with concerns relating to 

both water quantity and quality. The main issues are briefly discussed below. 

7 

Within the SCB, Sonoita Creek flows perennially in the reach between the Town 

of Patagonia and Patagonia Lake. The Arizona chapter of The Nature Conservancy 

(TNC) aims to protect that perennial flow from the detrimental effects of future water use 

by other parties in the Basin. They have applied for an instream flow right for their 

Patagonia-Sonoita Creek Preserve (PSCP). Their ability to do so hinges in part on the 

presence of a rare fish species in the Creek that is protected under the Endangered 

Species Act. 

Population growth inside the watershed will require utilizing more water 

resources. Growth is expected both in the Basin's main population center, the Town of 

Patagonia, and on subdivided lots that were once privately owned cattle ranches outside 

the Town. Securing water rights for development and ensuring future water supplies are 

two related and important preparations that must be made to justify such growth. Such 

preparations must be made in a way that will not violate the rights of present water users, 

which may prove difficult. 
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There are two major water quality concerns in the SCB at present. First is the 

discharge of treated effluent from Patagonia's wastewater treatment plant (WWTP). The 

plant discharges its effluent into the usually dry streambed of Sonoita Creek, directly 

upstream of the environmentally sensitive Nature Conservancy Preserve and its perennial 

flow stream reach. In addition, Patagonia's WWTP is nearing the end of its projected 

lifespan and is working at full capacity. The second concern is the hazard of intact ore 

bodies and the tailings piles and shafts of abandoned mines. Both are leached of heavy 

metals and other minerals by naturally percolating waters, creating potential 

environmental and human health problems downgradient. 

There are several parties outside the SCB that are interested in one way or another 

about the water in the Basin. The Town of Sonoita lies just outside the topographic 

watershed, at the upstream end of Sonoita Creek. Future growth and groundwater 

pumping in Sonoita may have adverse effects on the water resources of the SCB, with 

possible legal implications. Towards the downstream end of the Creek and outside the 

watershed are the Town of Rio Rico and the City of Nogales. Both hold rights to water 

within the SCB. Rio Rico has a right to water in the Creek below Patagonia Lake Dam. 

Nogales holds a right to the water in Patagonia Lake itself. Of the two, only Rio Rico is 

actually situated downstream of Sonoita Creek. 

One source of problems in managing the Basin's water resources and sorting 

through legal issues is a lack of information, both scientific and legal. Although the 

water resources of the SCB have been extensively studied, the studies have often not 

been focused on the issues and the laws that parties face today. Lack of complete 



information about the laws themselves have also led to impasses between parties, which 

may not be resolvable until Arizona Courts adjudicate the Basin. 
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The laws governing water in Arizona can be confusing because there are several 

agencies involved in monitoring Arizona's water resources. The Arizona Department of 

Water Resources (ADWR) is responsible for overseeing water quantity, while the 

Arizona Department of Environmental Quality (ADEQ) is responsible for overseeing 

water quality. But it is the Arizona Legislature that passes State laws, and Arizona 

Courts that rule on these laws as they see fit. Moreover, there is the role of the Federal 

government. Do Federal laws always supercede State laws? Where has the Federal 

government granted primacy to State agencies? Without answers to these questions and 

clarity of the boundaries of agency control, prudent decision-making becomes difficult. 

Purpose of the Study 

This project was originally designed to include four graduate students, all working 

under the moniker "Thesis Workshop Group" in the University of Arizona's Hydrology 

and Water Resources Department. Each student was to study a specific aspect of the 

SCB, encompassing surface water, groundwater, water quality, and water policy and law. 

This thesis is intended to cover the latter. It was the original intention of the group to 

produce a joint publication in addition to individual theses. However, there are no longer 

students studying groundwater and water quality on the project. Only Dev Gangadean of 

the Hydrology and Water Resources Department is doing the storm water modeling. 



The purpose of this thesis is threefold: 

1) To produce a document with citations of, or references to, materials pertinent to the 

legal control of water resources in the Sonoita Creek Basin. 

2) To clarify water law and policy where it currently causes confusion in the Sonoita 

Creek Basin. 

3) To identify areas of possible legal conflict and propose what physical investigations 

and/or data gathering could be done to eliminate such conflicts and ensure a 

sustainable method of water resource management. 

Methods 

This thesis is organized to proceed from the ground up. It is important to 

understand the physical system and the history of human habitation before discussing the 

legal setting as it exists today. The legal atmosphere of the SCB has a definite 

momentum and direction driven by events in the past, which must be understood if the 

situation at present is to be properly addressed. 

10 

To that end, Chapter 2 is a discussion of basin characteristics, including watershed 

size, elevations, nature of precipitation, historic streamflow, plant types, and geology. 

Chapter 3 is a brief human history of the SCB and surrounding region, from the 1600s to 

the present. Chapter 4 is a review of hydro geologic studies done in the SCB, including 

parameters of a water balance equation and characterization of the water-bearing aquifers 

in the region. 
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Chapter 5 begins the legal section of this thesis, serving as an introduction to 

many of the parties, landowners and issues at stake in the SCB. This is done by 

chronicling the hypothetical journey made by three drops of rain, each falling at a 

different location in and near the Sonoita Creek watershed. The main point of Chapter 5 

is to show that the ultimate fate of water at many locations in the Basin is unknown, even 

though downstream users may already have a legal claim to it. Chapter 6 provides an 

overview of the agencies that regulate water in Arizona, from the local to State to Federal 

scale. 

Chapter 7 discusses the parties interested in the Basin's water in more detail, 

including all current substantial water rights and applications. Chapter 8 returns to 

hydrogeologic studies; current investigations have a much greater potential for affecting 

water rights and overall watershed policy, and ongoing studies will be examined in this 

light. Chapter 9 covers the history of Arizona water law up to the present, an important 

endeavor because many older water rights were acquired when the law was different than 

it is today. Also discussed is the process for applying for an instream flow right and how 

it compares to the methods employed by TNC in their application for an instream flow 

right. Chapter 10 discusses the Arizona water rights Adjudication process, which will 

essentially set water rights up to the present in stone. This chapter includes a history of 

the Adjudication itself. 

The last chapter focuses on the future of water rights and water use in the SCB. 

Chapter 11 outlines potential and realized sources for future hydrogeologic research, and 

what information those studies might provide to water users and lawmakers. It also 



includes conclusions about how current conflicts can be resolved, how water rights and 

property can and/or should be acquired in order to safeguard all benefactors, and what 

types of studies might be undertaken to ensure that parties have enough information to 

make such decisions. 
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CHAPTER2 

BASIN CHARACTERISTICS 

The Sonoita Creek watershed covers 270 square miles of Santa Cruz County in 

southeastern Arizona, about 35 miles south of Tucson and about 9 miles northeast of 

Nogales, AZ (Fig. 2-1). 
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Figure 2-1. Map of the Sonoita Creek Basin 
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Arizona Highway 83 parallels approximately the upper two-thirds of Sonoita 

Creek. Before reaching Patagonia Lake, the highway turns to the southwest and 

continues to Nogales, Arizona. 

14 

The topographic watershed is bounded by the Santa Rita Mountains to the north 

and west, by the Canelo Hills to the east, and the Patagonia Mountains to the south and 

southeast. The northern boundary (between the Santa Rita Mountains and the Canelo 

Hills) is a hardly discernable crest in the basin-fill sediments of the low relief Sonoita 

Basin. The Sonoita Basin (not to be confused with the Sonoita Creek Basin, or SCB) is 

defined by the presence of continuous unconsolidated basin-fill sediments that are found 

in an area far larger than the SCB. The sediments extend to the south to Patagonia, to the 

north to the Empire Mountains, to the northeast to the Whetstone Mountains, and to the 

east to the Huachuca Mountains. Strings of sediments pass between these mountain 

ranges, creating an enormous network of interconnected groundwater basins. 

The Creek channel trends roughly southwest from its origin near the Town of 

Sonoita, passing through the Town of Patagonia. The Creek flows perennially from a 

pair of springs in the streambed, about half a mile downstream of the Town. Perennial 

flow continues for several miles to Patagonia Lake. The Lake covers 265 acres and 

stores 7,600 ac-ft of water at full capacity (Bradbeer, 1978). The Creek flows perennially 

for a variable stretch below the Lake ( depending on releases from the Lake), then 

intermittently for the rest of its length to its confluence with the Santa Cruz River, just 

upstream of Rio Rico and about 9 miles north (downstream) of Nogales. 
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The watershed varies greatly in altitude-from 9450 feet at the peak of Mt. 

Wrightston in the Santa Rita Mountains, to 3440 feet at the Creek's confluence with the 

Santa Cruz River. The surface geology of the watershed consists mainly of Triassic and 

Mesozoic volcanics-andesites, rhyolites and dacites-that were later intruded, uplifted 

and faulted during the Laramide orogeny. The area was extensively faulted again during 

Basin and Range extension. North-south trending dip-slip faults lie buried below Sonoita 

Creek, while faults antithetic to the main trend cut the surrounding mountains. The Santa 

Rita and Patagonia Mountains, as well as the Canelo Hills, are cut by northwest-trending 

faults that pre-date Basin and Range faulting, faults that may be capable of transmitting 

water to the Creek. 

Southeastern Arizona is characterized by bi-seasonal rainfall. A majority (60%) 

of precipitation in the Sonoita Creek watershed comes in the summer months (April

September) in the form of thunderstorms that follow a monsoonal development pattern; 

warm, moist air over the Pacific and the Gulf of Mexico is drawn inland as air over land 

in Mexico and the U.S. heats and rises (Ben-Asher et al., 1976). These storms tend to be 

highly localized and tend to produce the highest peak flows in the Creek (ibid.). Winter 

storms are frontal in nature, ranging from very cold storms that originate in the North 

Pacific, which can occasionally produce snow over the entire watershed, to warmer west 

Pacific storms that may only drop snow at the highest elevations in the watershed. 

The combination of a wide range of altitudes and bi-seasonal precipitation lend to 

a high density and variability of vegetation types. The lowlands support mesquite bosque 

grasslands and a variety of cacti, moving into sparse juniper forest grasslands at higher 



elevations. Higher still, manzanitas, oaks and pinon pines dominate. The high peaks in 

the Santa Ritas support Ponderosa pines, Douglas firs, and scrub oak. A dozen or more 

of the major canyons to the north and south of the Creek support phreatophytic tree 

species such as Arizona sycamores and cottonwoods. The Creek itself supports Fremont 

cottonwoods and Goodding willows in the riparian corridor, even very close to its 

headwaters near Sonoita where surface flows are rare. 

16 

The true origin of perennial flow in Sonoita Creek is a pair of springs in the upper 

reaches of the watershed, though very short-lived. Cottonwood Spring and Monkey 

Spring flow year-round, though only for a short distance due in part to use by the Rail X 

Ranch. The Creek again flows perennially from a pair of springs just downstream of the 

town of Patagonia, located in TN C's Preserve, to Patagonia Lake. 



CHAPTER3 

HISTORY 

A detailed history of the people and economics of Santa Cruz County is given by 

Keith ( 197 5), a brief portion of which is recounted in this chapter. 
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When Europeans first arrived in what is now Santa Cruz County, the Papago and 

Pima Indians inhabited the region. They were agriculturists and had no interest in what 

would be the economic future of the area for the next 400 years-mining. As early as the 

1600's Spanish prospectors mined placer deposits and did some surface mining. Their 

tailing piles can still be seen today. 

Jesuit Fathers, led by Father Eusebio Francisco Kino, began establishing missions 

in Santa Cruz County in the late 1600 's. Using local Indian labor they began shallow 

mining of the enriched, oxidized outcrops of lead-silver deposits in the mountains 

surrounding their missions. With the establishment of the missions, small military 

outposts, settlements and ranches sprang up along the tributary streams to the Santa Cruz 

River, including Sonoita Creek, where small scale mining ventures were undertaken. The 

earliest modem Americans to settle the region found crude adobe furnaces and slag piles, 

remnants of the Spanish operations. 

Small-scale mining continued up to the Mexican Revolution of 1810-1812 (for 

independence from Spain), sporadically hampered by Apache raids and Indian revolts. 

At the time of the Mexican Revolution, what is now Santa Cruz County was part of the 

state of Sonora, Mexico. Spanish military protection was withdrawn during the Mexican 



Revolution, leaving the area open to Indian raids. The missions, mines, and settlements 

were abandoned during the subsequent Apache raids. 

18 

What is now Santa Cruz County was acquired from Mexico in 1853 with the 

Gadsen Purchase and became part of the territory of New Mexico. At the time of the 

purchase, there was no mining activity and very few settlers at all in the area. The next 

year, 1854, the joint United States and Mexico Boundary Commission survey brought 

with it some military protection and allowed American settlers to re-open abandoned 

mines near the border. The early settlers built adobe smelters much like those used by 

the Spanish in the 1700's, and were therefore limited to mining only the highest grade 

ores for smelting. Prior to 1857, the year a regular stagecoach route to California was 

established, all supplies and relatively pure bullion were transported to and from Mexican 

ports on mule back. Despite the hardships, mining production grew steadily. 

With the onset of the Civil War in 1861, all military protection from Apache raids 

was withdrawn from the mining camps. All mines but one in modem day Santa Cruz 

County were closed and abandoned, the Mowry mine remaining active as a mine and 

armed stronghold. In 1863 Arizona became a separate territory from New Mexico, and a 

modicum of military protection was re-established. However it was not until after the 

War, in the 1870's, that settlers were confident enough to return to the area. The biggest 

boon to mining activity in and settlement of the Sonoita Creek valley came in 1884 with 

the completion of the Mexico and Arizona Railroad. The town of Patagonia became the 

main population and supply center for the surrounding mining districts with the 

completion of the railroad. 
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Production varied for the next several decades, often dependent on market prices, 

demands during war years, and available technologies. Production generally slowed in 

the Sonoita Creek watershed through the mid 1900s, and little to no mining has been 

done since the late 1960s. For the last several decades, the main industry in the 

watershed has been cattle ranching, both on private land near the valley floor and on 

leased Forest Service land in the surrounding hills and mountains. Tourism as a stimulus 

to the local economy continues to grow, owing largely to the variety of bird species 

attracted to Sonoita Creek. 

Water quality problems due to mining activity in the SCB are getting more 

attention today than ever before. The availability of Federal funds for remediation (such 

as Superfund) has made the mines an economic as well as environmental issue. As the 

connection between the mines and public water supplies becomes more apparent, 

solutions to problems become at once more definable and more pressing. 
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CHAPTER4 

REVIEW OF HYDROGEOLOGIC STUDIES 

Numerous hydro geologic studies of the Sonoita Creek watershed have been done 

in the past. Topics have ranged from the study of specific hydrologic parameters to 

integrated water balances. The USGS made daily measurements of streamflow using a 

stage recorder located upstream from Patagonia Lake for approximately 40 years, from 

1932-1972. Nassereddin (1967) analyzed the geology and stratigraphy of the aquifer and 

the underlying bedrock. He produced a flow net of the movement of water within the 

aquifer upstream of Patagonia Lake. Ben-Asher et al. (1976) calculated a rainfall 

isohyetal map of the watershed using six gages and forty years of data by correcting for 

altitude through interpolation. Bradbeer (1978) analyzed the aquifer and its production 

capacity from Patagonia Lake to the confluence with the Santa Cruz River. Robotham 

(1979) analyzed water use in the watershed by creating a water balance equation, then 

suggested alternate water management plans to alleviate stresses on the hydrologic 

system imposed by man. Menges ( 1981) studied the evolution of the regional Sonoita 

Basin in late Cenozoic times, providing valuable insight into the nature and size of the 

aquifer and underlying basement rock. 

The water balance equation seems the logical starting point for developing a water 

management plan. However, it is not possible to start with a clean slate in the SCB. 

There are already property owners, water right holders, pumping wells, dams, diversions, 

contracts, agreements and laws that control water use .. Though technically competent, 

the above-mentioned studies are playing little part in the decisions being made today 



concerning the fate of Sonoita Creek. Nonetheless, previous studies warrant discussion 

here, if only to better understand the system and help illustrate where legal relationships 

don't obey natural relationships. 

Precipitation 
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All flow in Sonoita Creek originates as precipitation, making it a good starting 

point in understanding the hydrologic system of the Basin. The study of precipitation is 

important from a legal standpoint for two reasons: 1) Understanding the orographic 

effects on precipitation is important when comparisons are made between watershed size 

and annual flows at different points on the stream. The relationship between watershed 

size and streamflow is not linear for modeling purposes because of the orographic effect, 

among other factors. 2) A statistical study of rainfall is useful for three reasons: It is 

useful in determining flood and drought recurrence intervals. It can aid in estimates of 

how often surface water rights can be expected to be met, and therefore how often certain 

users may be without water. Lastly, a statistical analysis of the timing and seasonality of 

precipitation may influence how people use water to their own benefit and so as not to 

infringe on the rights of other users. 

Sellers and Hill (1974) compiled forty years ofrainfall data (1932-1972) for six 

gage sites in and around the Sonoita Creek watershed. Gages were located at Elgin, the 

Santa Rita Experimental Station, Patagonia, Canelo, Crown C Ranch (unofficial) and 

Nogales, covering 700 square miles, or about 113 square miles per gage. 
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Elevations in the watershed vary from 3440 feet at the Creek's confluence with 

the Santa Cruz River to 9450 feet at the peak of Mt. Wrightston. However, the gages 

used in this treatment are grouped at lower elevations, as they often are in mountainous 

terrain. To generate an isohyetal map that reflects the variable elevations in the 

watershed, Ben-Asher et al. ( 197 6) estimated rainfall at higher elevations in the Santa 

Rita Mountains, Patagonia Mountains and Canelo Hills to obtain better coverage, both 

spatially and orographically. Following the model ofDuckstein et al. (1973) which 

assumes a linear relationship between elevation and rainfall: 

E(h) = ah +m0 

Where: 

E(h) = rainfall (inches) at a given elevation (h) 

h = elevation (IOOO's of feet) 

a= slope of rainfall-elevation line (E/h) 

mo = rainfall at sea level (inches) 

The term mo above is analogous to the E-intercept of the rainfall-elevation line 

(the rainfall at sea level); 'a' can be calculated by using the following equation: 

E(h1 )- E(h2 ) 
-----=a 

~h 

Simply put, the difference in rainfall at two elevations divided by the difference in 

elevation equals the slope of the rainfall-elevation line, a. A major drawback to the 

application of this technique for the Sonoita Creek basin is the lack of variability in rain 

gage elevations. The largest difference in elevation of any two gages is slightly more 
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than I 000 feet, between the Nogales gage and the Canelo and Santa Rita Experimental 

Range gages. Nonetheless, Ben-Asher et al. (1976) used the data from the existing gages 

to extrapolate rainfall data for three simulated gages at higher elevations and found that 

the computer-generated isohyetals were in good agreement with the official isohyetal 

maps of Arizona. Using elevation alone as the topographic parameter that influences 

precipitation and ignoring factors such as slope and orientation is adequate for the 

Sonoita Creek Basin (Ben-Asher et al., 1976). 

Three equations are derived for predicting rainfall at different elevations. For 

example, if it is desired to calculate the average summer-season rainfall on the top of Mt. 

Wrightston, one would enter the elevation in the first equation as 9.450 (thousand feet), 

giving a total summer rainfall of 15.85 inches. A calculation using any of the three 

equations will predict the rainfall at a certain elevation in an average season or year. The 

equations can also estimate the rainfall at a certain elevation after a season or year, even 

if the rainfall was not average during that time. The percentage of average rainfall at 

known gages can be calculated and used to adjust estimates of rainfall at ungaged 

elevations. 

Summer: E(h) = 7.06 + 0.93h 

Winter: E(h) = -2.82 + 2.00h 

Full Year: E(h) = 5.76 + 2.61h 

Nearly two thirds of the Basin's precipitation comes in the summer season (April

September), coinciding with roughly 60% of the creek flow at the old USGS gage. In 

summer months, precipitation is more evenly distributed with respect to elevation, 
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whereas in winter months the orographic effect is much more pronounced (Ben-Asher et 

al., 1976) (Fig. 4-1 ). 

Summer storm rainfall may be more evenly distributed with respect to elevation 

than winter storms, but summer storms are often very localized. Using rainfall data from 

one gage is not likely to accurately reflect the entire watershed in the summer months. 

-CJ) 
Q) 
.c 
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C 
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4 6 8 10 
Elevation (1 OOOs of feet) 

Figure 4-1. Graph of Orographic Effect on Rainfall by Season in the SCB 
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Because of the pronounced orographic effect in the winter, rain gages at lower elevations 

will not accurately reflect basin-wide conditions. Therefore using only rain gages at low 

elevations in the watershed is not reliable for predicting flow or recharge potential in the 

summer or winter, and should be viewed with skepticism in any legal debate. Use of the 

rainfall-elevation curves in Figure 4-1 to estimate rainfall at higher elevations is 

recommended and can be especially useful during the winter months, when storms are 

more evenly distributed over the watershed. 

Summer-season rains (mainly convective thunderstorms) account for a majority 

of precipitation in the Basin. Of the summer months (April-September), July, August and 

September accounted for over 92% of rainfall at the Patagonia gage (Sellers and Hill, 

1974). April, May and June are by far the driest months of the year. The combination of 

low rainfall, high temperatures, and evapotranspiration from the riparian corridor during 

these months consistently produce the lowest flows in the Creek (USGS, 1999) and 

therefore the best chances of not meeting flows in accordance with water rights. 

Winter-season rains tend to be more evenly distributed, with a slight increase in 

December and January (Sellers and Hill, 1974). The early months of the winter season 

follow the abundant summer rains, decreasing the chances of low flows in early winter. 

Late winter (February and March) are more likely to produce the lowest flows of the 

winter months (Sellers and Hill, 1974). Linking the two seasons together, the window 

from February through June tends to be the driest and sees the lowest flows over the 

course of an average year. To protect water rights, conservation efforts should be 

focused on these months. 



Evapotranspiration 

Calculations of evapotranspiration (ET) are unlikely to enter into a legal 

discussion concerning water rights. A brief discussion of ET is warranted for two 

reasons: 1) To show what quantities of water might be unavoidably lost between an 

upstream and downstream user, and 2) to illustrate how the timing of precipitation may 

greatly affect the subsequent streamflow, i.e. an average year of rainfall does not 

necessarily imply an average year of streamflow or recharge. 

Several studies conducted in the past have studied the ET term of the water 

balance equation. Ben-Asher et al. (1980) deduced via a continuity equation that annual 

ET totaled 183,000 acre-feet in the watershed defined by the USGS gage, or 

approximately 94% of annual precipitation. Robotham's (1979) conclusions were 

similar-176,000 acre-feet per annum (AFA) or about 92% of precipitation. 
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Calculations of ET between two gaged points could be used to justify 'missing' 

water at a downstream point. There are several such reaches on Sonoita Creek where ET 

may play a substantial role. From the town of Patagonia to the outlet of Patagonia dam, 

there are six points where water volumes might be estimated, all along a transpiring 

riparian corridor and the open water surface of the Lake and the Creek itself. These 

points are: the Town's municipal wells, the measurement of the Town's effluent 

discharge, streamflow measurements on the PSCP, flows into the Lake measured by State 

Parks, Lake stage, and outflow from the Lake discharge pipe. 

ET from the Town's wells to the WWTP may be substantial, but are not easily 

calculated because the Creek doesn't often flow at the surface in this reach. From the 
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WWTP to TNC's streamflow measurement point at the downstream end of their 

property, 1300 AFA of water will be lost to ET (Ben-Asher et al., 1980). From the PSCP 

to the old USGS gage, another 3500 AFA is lost (ibid.). From the U~GS gage to the 

Lake, another 500 AFA is lost, and 1500 AFA more from the Lake itself (ibid.). Total 

estimated ET from Patagonia to the Lake outlet is 6800 AF A, a substantial amount 

compared to estimates of water that is released from the dam, ranging from 1500-1800 

AF A (Sejkora, 1998). 

USGS Gage 09481500 

The USGS has had a cooperative agreement with the State of Arizona since 1912 

whereby gaging stations are installed and monitored along streams where data is needed 

for the management of water resources (USGS, 1989). The USGS installed a continuous 

record gaging station (gage 09481500) on Sonoita Creek in 1930, which it operated 

without interruption from 1932 -33 and then 1936-1972. Average daily flow 

measurements were made using a stage-discharge relationship. The gage was located 

five miles downstream from Patagonia, on the left abutment of the former railroad bridge. 

The watershed as defined by the gage covers 209 square miles, with a mean elevation of 

4800' and mean annual precipitation of 19.3 inches (USGS, 1989). 

The data from the USGS gage may very well never be used in determining the 

volume of a water right or even the amount of water available for appropriation for 

instream flow rights. The gage site and the PSCP site have not shown a correlation of 

simultaneous flows that is acceptable to the ADWR for the use of the gage. Even so, the 
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data is very useful in understanding the statistical nature of flow in the Creek and its 

relation to precipitation. Perhaps most useful is the statistical analysis of low flows. A 

knowledge of low flow recurrence intervals can aid in estimating how often and for how 

long vested water right allotments will likely be violated. Such estimates could possibly 

be grounds for protest of a new application to appropriate surface water. 

Streamflow at the old USGS gage was highly variable, averaging 5900 APA 

(USGS, 1989). For many months of the year, the standard deviation of flow approached 

or exceeded the mean flow (Table 4-1 ). Much of the variability is caused by large and 

infrequent flood flows, most noticeably in July, August and September. Also notable in 

Table 4-1 are the low mean flows preceding the summer monsoon. All values in the 

table include flood flows, so the values do not reflect true baseflow at the old gage. 

Mean Standard 
Streamflow Deviation 

Month (cfs) (cfs) 

October 3.9 3.9 
November 4.0 3.3 
December 10.0 21 
January 7.5 8.9 
February 9.9 18 
March 5.5 3.3 
April 4.1 2.9 
May 2.5 2.4 
,June 1.6 2.1 
July 13.0 19 
August 25.0 27 
September 9.2 13 

Annual 8.1 5.6 

Table 4-1. USGS Gage Streamflow and Standard Deviation by Month (USGS, 1989) 
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It is hard to estimate the legal values ofbaseflow froni available data, in part 

because the ADWR does not have a set routine for separating flood flows from 

baseflows. The importance of the distinction between baseflow and flood flows will be 

discussed further in Chapter 9, in regards to instream flow rights. 

During years of high flows, meeting the needs of all righted water users is not a 

problem. During drought years, when streamflow drops, fulfilling all rights becomes less 

likely. The old USGS gage is the only record of streamflow that is sufficiently long and 

complete enough to allow a meaningful low flow analysis. Even if the data is not used to 

quantify future instream flow rights, it still gives valuable insight into the long-term 

nature and variability of flow in Sonoita Creek. 

Discharge ( cfs) for indicated recurrence interval (years) 
Period and non-exceedence probability(%) 

(Con sec. 2 5 10 20 50 100 
Days) 50% 20% 10% 5% 2% 1% 

1 0 0 0 0 0 0 
3 0.08 0 0 0 0 0 
7 0.11 0 0 0 0 0 
14 0.19 0 0 0 0 0 
30 0.35 0.05 0 0 0 0 
60 0.7 0.18 0.08 0.03 0 0 
90 1.3 0.52 0.31 0.2 0.12 0.09 
120 2.4 1.3 0.97 0.74 0.55 0.45 
183 3.8 2.2 1.6 1.2 0.9 0.73 

Table 4-2. Magnitude and Probability of Annual Low Flow at USGS Gage 09481500 
Based on Period of Record, 1932-33, 1937-72 (USGS, 1989) 
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Table 4-2 shows the magnitude and probability of low flows at the old USGS 

gage. For a period of a certain number of consecutive days (left column), the predicted 

low flow (cfs) is given for a number of different recurrence intervals and non-exceedence 

probabilities. For example, for a period of 60 consecutive days, a flow not exceeding 

0.18 cfs has a recurrence interval of 5 years. In terms of non-exceedence probabilities, 

there is a 20% chance that the flow will not exceed 0.18 cfs for 60 consecutive days in 

any given year. 

The low flow analysis is a better indicator ofbaseflow and drought recurrence 

than the mean flow analysis. Even at the longest time interval (half a year) in Table 4-2, 

there are no flows that would be considered flood flows by ADWR. Rather the table 

illustrates the response of the Creek to conditions of low to zero precipitation input, 

isolating the baseflow. 

A few items in the table give an idea ofbaseflow expectations: For a random 

period of 183 days, there is a 50% chance that flow will not exceed 3.8 cfs. The mean 

monthly flows exceed this amount in all months but two, because of the boosting of the 

average by occasional large floods. This indicates that mean flows are not representative 

ofbaseflow. The table also predicts there will be two months with almost no flow at all 

with a recurrence interval of 10 years. It is these prolonged periods of no flow that 

temporarily endanger downstream water rights and the riparian corridor, perhaps 

permanently. Of special concern is the potential instream flow right ofTNC. Because 

instream flows are granted by month, a month of low or no flow could endanger the right. 

Other uses of surface water, however, are righted as annual volumes and are not 



temporally dependent. It should be noted that flows at the old gage site are generally 

lower than at much of the rest of the perennial reach, perhaps due to thicker sediments 

and increased subflow there (Rascona, 1998). 
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There is a small amount of data available on the response of the local aquifer to 

prolonged drought. 1963-65 saw well-below average rainfall in the SCB (Sellers and 

Hill, 1974). Water levels in wells in and around Patagonia dropped an average of 25 feet 

during that time (N assereddin, 1967). With 1966 came above-normal precipitation, and 

well water levels rebounded immediately. Before the end of 1966, groundwater levels 

were above Creek level. 

This should both concern and comfort water users in the SCB. They should be 

concerned because a drought of only a few years can cause rapid declines in water levels, 

threatening the utility of wells and the riparian corridor. They should be relieved that any 

mining of the aquifer can be quickly reversed by a single season ofrains, re-filling their 

supplies. It seems that the aquifer as a whole is highly receptive to infiltration as well as 

prone to over-pumping and natural drainage, probably due to high porosity and 

transmissivity. Patagonia is susceptible to the ill effects of drought, but unlikely to 

permanently decrease storage in the SCB aquifer, assuming pumping rates remain 

moderate in comparison to recharge rates. 
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Aquifer Conditions 

Two University of Arizona theses best lay the groundwork for understanding the 

nature of the water-bearing aquifer in the SCB upstream of Patagonia Lake. N assereddin 

(1967) distinguished between several types of aquifer units in the Basin. The later work 

of Menges ( 1981) sheds light on the geologic origin and age relationships of 

Nassereddin's stratigraphic classifications. Menges makes a similar but not identical 

classification, and understanding his research is essential in understanding the nature of 

the groundwater in the Basin. 

Stream alluvium from the Tertiary to the present fills the course of the stream. It 

is flanked on both sides by Miocene volcanics- mostly andesites and rhyolites. There are 

five distinct alluvial deposits discemable by position, lithology and permeability 

(Nassereddin, 1967). Numbered 1-5, one is the youngest and five the oldest. Units 5 and 

4 were deposited and subsequently tilted to the northwest. Unit 3 was deposited and 

largely eroded and terraced. Unit 2 covers these terraces. Finally, Unit 1 is defined by 

the current floodplain. 

The andesites and rhyolites that flank and underlay the alluvial deposits would 

normally be considered poor water-bearers. However a series of northwest-trending 

faults running through Mt. Wrightston through the Canelo Hills has highly fractured 

these volcanics and underlying basement rock, especially east of the creek where private 

wells drilled into the unit produce abundant water. 



Following is a brief description of the five alluvial units as described by 

Nassereddin (1967): 

Alluvial Unit 5- 100'-400' of consolidated conglomerate. It outcrops on Red Mountain 

with a maximum tilt of 8 degrees to the northwest. The unit is so well cemented that 

faults run through the underlying volcanics and across cobbles and matrix in the 

alluvium. Pore space is greatly reduced by cementing, but the unit has low to medium 

permeability due to extensive fracturing. 
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Alluvial Unit 4- On average, 150' of unconsolidated, poorly cemented, moderately sorted 

sandy gravels. West of Patagonia, the unit dips 25 degrees to the northwest. Unit 4 is by 

far the most permeable water-bearing rock. Nearly all irrigation wells and most domestic 

wells (in 1967) are drilled into this unit or Unit 1. 

Alluvial Unit 3- About 100' of poorly sorted (clay to cobbles) alluvium. Most of the unit 

lies on the east side of the creek, above the saturation zone. 

Alluvial Unit 2- Unconsolidated gravels, from fine clay to boulders, that form terraces on 

both sides of the creek. Unstratified, weakly cemented and poorly sorted. The unit has 

30% porosity but is largely above the saturation zone. 



Alluvial Unit 1- 20'-80' of unconsolidated clay, silt, sand and gravel that comprises the 

streambed and the current floodplain. The unit is flat-lying. 
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N20W trending Pliocene-Eocene faults, which have seen at least 1000' of vertical 

movement, cut the mountains to the east of the Creek. Faults may greatly increase the 

production of certain wells that would otherwise be poor producers (ibid.). 

The work of Menges ( 1981) builds on the work by N assereddin. Detailed field 

surveys along with radiometric dating and gravity surveys provided Menges with the 

tools to reconstruct the geologic history of the Sonoita Basin-the extensive basin-fill 

feature of which the Sonoita Creek Basin is only a small part. His work includes 

descriptions of faulting in bedrock and the types of overlying sediments, giving insight 

into what may be the most important aspect of groundwater storage and flow in the 

Basin-the connection between water-bearing bedrock fractures and the basin-fill 

alluvium. 

In the SCB, there is evidence of four major tectonic events, with each subsequent 

event superimposed on previous events. The last event is largely responsible for the 

current configuration of the groundwater basin. In the Mesozoic, the region was uplifted 

and volcanics were deposited, followed by northwest-trending faulting. In the late 

Cretaceous, the Laramide Orogeny further uplifted, faulted, and deposited volcanics on 

the region. Lower Tertiary block tilting further faulted sediments and bedrock alike 

(Nassereddin's alluvia] unit 5). It was not until the onset of Basin and Range extension, 
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beginning roughly 10-13 million years ago in this area, that the basin began to take on its 

current shape. 

All sediment-producing events prior to Basin and Range extension took place in a 

basin that was geographically very different than it is today. No currently existing source 

can be identified for these oldest sediments, which are well-cemented and subsequently 

fractured across cobbles and matrix. It was these sediments that Nassereddin (1967) 

identified as consolidated and tilted in his investigation. In contrast, post-Basin and 

Range sediments are unconsolidated, neither tilted nor faulted, and can be identified as 

having a local source. Though Menges further divides the sediments of the Basin into six 

units, it will suffice to identify sediments as either pre- or post-Basin and Range 

extension using the above criteria, assuming that all basin-fill sediments have similar 

hydraulic properties. 

The SCB was at the southern end of a regional extensional fault zone. As east

west extension proceeded, steep north-trending normal faults developed as the basement 

rock of the valley floors began to drop. Between 5-20 meters of pre-extension sediments 

sat on the basement rock on valley floors at the onset of extension, shown as the dark 

sediments in figure 4-2(a), which is an idealized diagram of extensional faulting and 

deposition adapted from Menges (1981). The lighter sediments in the diagram that cover 

the older (dark) sediments and fill in the valley remain unconsolidated and undeformed 

today, as evidenced by the logs of the few wells that have been drilled deep into the unit. 
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Santa Rita Mtns . 

... 

Figure 4-2. Idealized Diagram of Extension-Driven Basin Formation 

The southern end of such faulting in the SCB was somewhere just south of the 

Town of Patagonia, where little extension has occurred. This bedrock 'narrows' acted as 

a sort of pivot point for the widening of the basin to the north. Understanding the exact 

relationships of bedrock to basin-fill and alluvium in the narrows is vital in the 

assessment of water rights. There are many possible scenarios of relationships that 

produce vastly different applications of the law, scenarios which will be discussed in 

future chapters. 
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Basin-fill sediments accreted on top of bedrock and/or older sediments as fault 

blocks in the center of the Basin continued to drop (Fig. 4-2(b )). As faulting ceased, 

sedimentation continued (Fig. 4-2(c)), until reaching a 'high basin-fill' mark, denoted by 

the dotted line in Figure 4-2( d). This surface has been subsequently eroded and downcut 

by Sonoita Creek to the Creek's present position. The high basin-fill surface, known as 

the Martinez surface, is still visible in the SCB, as well as in the San Rafael Valley to the 

east and the Cienega Creek Valley to the north and west (note the continuity of the white 

basin-fill formation in Figure 4-3). 

Adapted from WIison et al. (1969) 
and Blttson (1976) 
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RITA MTNS. 
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Figure 4-3. Extent of the Sonoita Basin Aquifer 

The Martinez surface is identified as a very flat, slightly dipping surface with 

well-weathered soils; its presence in multiple watersheds attests to the fact that the 
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Sonoita Basin as a whole was once a continuous basin before being dissected by current 

streams, and is likely a continuous groundwater basin today. 
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The thickness of alluvium above bedrock has been investigated by Menges using 

an extensive gravity anomaly survey. Points of known alluvial thickness are used as 

control points. Measurements that reflect a decreased gravitational field represent a 

greater thickness of less dense alluvium and a corresponding decreased thickness of more 

dense bedrock (Menges, 1981). 

Figure 4-4 is the detail of Figure 4-3 outlined by the rectangle, showing the areal 

extent of the basin-fill sediments. Six gravity profile cross-sections, marked A-A' 

through F-F', are shown on the map; the resulting interpretations of the profiles, shown 

without vertical exaggeration, are summarized in Figure 4-5. 

Combination of the data from the plan view of the alluvial aquifer and the cross

sections across the aquifer allow for an estimate of the size of the aquifer itself. The 

basin-fill alluvium covers approximately 90 square kilometers, or about 35 square miles. 

A very conservative estimate of the average depth of basin-fill sediments based on the 

gravity profiles is 500 meters (Menges, 1981 ), or about 1640 feet, within the SCB and 

upstream from the Town of Patagonia. 

The water table lies at some depth below the land surface. Water table maps of 

the area show that in almost all places within the SCB basin-fill sediments, the depth to 

water is less than 100 feet (Murphy and Hedley, 1984). To again be conservative, let us 

say that the upper 100 feet of aquifer is unsaturated, leaving 1540 feet as our saturated 
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thickness. Finally, the porosity must be estimated. A very conservative estimate of 30% 

porosity will suffice for these unconsolidated silts, sands and gravels (Freeze and Cherry, 

1979). Using the above (conservative) estimates, the total volume of groundwater in the 

SCB basin-fill sediments exceeds 10 million acre-feet. 

This is an enormous volume of water for a basin with a population of just over a 

thousand people and annual uses in the hundreds of acre-feet, and is ostensibly an 

unlimited or at least extremely long-term supply. However, legal factors control how that 

water can be used. If withdrawing groundwater in the future adversely affects the 

perennial flows in Sonoita Creek and therefore the vested surface water rights of 

downstream users, then the groundwater resource may remain unutilized. The debate 

hinges on whether or not the groundwater basin is a source of the perennial flow in the 

Creek, an issue that will be addressed in Chapter 8. 



CHAPTERS 

THREE DROPS OF RAIN 

To someone who is not versed in the ambiguity of Arizona water law, or who is 

unfamiliar with the myriad of local land and water users, it might be difficult to 

understand the confusion and concern over water in the Sonoita Creek. The fate of three 

raindrops may shed light on the complexity of the situation. A hypothetical journal of 

three raindrops, one of which falls north of the Creek, one of which falls south of the 

Creek, and the last of which falls outside the watershed, follows. 

North of the Creek 
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Our first drop falls in the form of snow on the southern flank of Mt. Wrightston, 

north of the Creek. It comes to rest on Federal land, in a protected minimum use 

Wilderness Area. There it sits until spring, when it slowly melts and trickles from gully 

to canyon, onto Nogales District Forest Service land in the Coronado National Forest. It 

eventually makes its way into Temporal Gulch, where it is soon met by acidic metal

laden waters from the Mansfield Canyon CERCLA (Comprehensive Environmental 

Remediation, Compensation and Liability Act) Superfund site. By chance, it finds its 

way to the bottom of the ephemeral creek. It slips below the streambed and into the 

alluvium, eventually making its way into the basement rhyolite, highly fractured by the 

northwest trending Temporal Fault Zone. After some time squeezing through fractures, 

the drop leaves the Forest Service land and for the first time arrives on public land owned 

by Santa Cruz County. 
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The gradient starts to flatten and the drop is irresistibly forced out of the basement 

rock and into an unconsolidated alluvial bed, whose land surface is owned privately, by 

The Nature Conservancy. Pressures weaken and the drop is pushed into the bed of 

Sonoita Creek, just downstream from the Town of Patagonia, into an otherwise dry and 

hot streambed in the middle of June. The drop is potentially appropriated by the State of 

Arizona to The Nature Conservancy, though downstream water users already have their 

sights set on it. The drop flows over the gills of federally protected endangered fish and 

deftly avoids the thirsty roots of the cottonwoods, until it tumbles out of the Preserve and 

into the heavily hunted zone of appropriable water. 

Soon it is on the Circle Z Ranch, safe from diversion but appropriated for use by 

cattle. It then slips into the tranquil calm (save the occasional trolling motor) of 

Patagonia Lake, where it is appropriated to Arizona State Parks. The drop is now 

physically and legally poised to be drinking water for the city of Nogales, Rio Rico, or 

even Tucson. Since Nogales can't give it a ride to town, the dam operators send the drop 

through a pipe in the bottom of dam, deoxygenated and freezing cold, back into Sonoita 

Creek. 

It is now safe again on land owned by the State Land Department, which owns a 

parcel ofland that fully surrounds Patagonia Lake State Park. It then flows back into the 

control of the State Parks Board, in the minimum use Sonoita Creek State Natural Area, a 

nearly 5,000 acre parcel stretching to the north from the Creek. The drop has nothing to 

fear, though people and cows make the occasional illegal appearance. It is appropriated 

to the State Land Department during its trip from the Lake to the Santa Cruz River as part 
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of an instream flow right dedicated to recreational uses, which incidentally also meets the 

obligation of State Parks to downstream users that requires mandatory releases from the 

Lake. 

At its confluence with the Santa Cruz River, it meets the treated effluent from 

Nogales as it crosses into the city limits of the Town of Rio Rico. By chance, it avoids 

the pull of the Rio Rico wellfield cone of depression and dives deep into the regional 

aquifer for a long, slow journey towards Tucson. 

South of the Creek 

Our second drop falls on the south side of the Creek onto the Coronado National 

Forest (Sierra Vista District this time) in the Patagonia Mountains. It runs into a small 

gully and onto a small privately owned ranching plot that is attached to a grazing 

allotment. It meanders past a sleepy ranch house and back onto Forest Service land, 

where it is promptly stopped by a registered (but not righted) stock watering pond. If the 

drop had arrived after the Adjudication had reached Sonoita Creek, it would have been 

part of an actual water right, no matter how small the pond. Just this January, the 

Arizona Supreme Court decreed that stock ponds must be righted individually and are no 

longer classified as 'de minimus', or small enough to be essentially ignored. A heavy 

rain starts to fall and the pond is soon overtopped. The drop goes crashing down the 

canyon into Harshaw Creek and with even more force into Sonoita Creek, right past the 

humming Town wells near Patagonia High School. It is now in the city of Patagonia, but 

has past the point of the city's potential use (the wells), so it is safe for the moment. It 
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rushes away from Town and with an added splash of Patagonia's treated effluent and 

crosses onto the Nature Conservancy Preserve. The employees with their flow meters 

gawk, but do not measure, as flood flows are not to be counted in their application for an 

instream flow right. 

Patagonia Lake swells with its arrival, and the drop is slowly led across the Lake 

to the spillway. The State Parks employees gawk, but they do not measure it because 

flows over the spillway are not to be counted in their required annual release total which 

satisfies an agreement made before construction of the dam with downstream water users. 

Below the spillway the water slows and spreads over the primary flood plain. The drop is 

snaking through dry December grass when a cow, owing her presence to a gate carelessly 

left open by hikers, stretches down and laps it up. 

Outside the Watershed 

The last drop falls south and east of the Town of Sonoita, outside the topographic 

watershed of Sonoita Creek. It flows north for a short time in Cienega Creek, only to 

sink into the soil and the bedrock fractures of the Canelo Hills. As it approaches the 

water table via fractures, it sees that the underground water is flowing northwest towards 

Sonoita Creek, and it joins the march. After some time it is forced to the surface out of a 

crack in a rock known as Monkey Spring, up a small draw from the Rail X Ranch. The 

Ranch plans to use the drop even before the drop reaches its property. It is funneled and 

channeled through dirt diversion ditches and poured into a half-acre flat field surrounded 

by berms to hold the water. 
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The drop is supposed to feed the grass that will feed the cattle, but it slips between 

the roots and follows the gradient back to the Sonoita Creek channel. The Creek is dry so 

it flows slowly underground, until it reaches Patagonia. It is drawn up into one of 

Patagonia's two municipal wells and piped immediately (without filtration because 

ADEQ calls it groundwater) to a house from which it is soon emerges outside again as it 

falls into the aging wastewater treatment plant tanks to be filtered and chlorinated. 

The drop falls into the dry Sonoita Creek streambed and soon ends up flowing 

underground. It makes its way to the surface briefly as it crosses the Preserve, but the 

employees lift their meters as it approaches, because they choose not to count effluent as 

streamflow. Again it goes to the Lake, but this time a shiny new pipe (still on the 

drawing board) sucks it in and pushes it over the mountains to Nogales, where it is spread 

in a wash upstream of the City's main well field. A quick trip through the unsaturated 

sediments takes it to a pump that pulls it back up again and sends it to another house 

where it slips down the drain behind the owner's back. 

Another round of treatment and it is ready for the Santa Cruz River, which owes 

its flow to effluent discharges for much of the year. Again it sinks through the sediment 

and again it is pulled back to the surface, this time by Rio Rico's municipal well. It is 

shipped to a golf course where it nourishes a green desert fairway, only to be cast as a 

divot the following week. 
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CHAPTER6 

AGENCIES REGULATING WATER IN ARIZONA 

The use of water in Arizona is documented and regulated by several agencies, 

both State and Federal. Agencies at the State level include the ADWR and the ADEQ. 

At the Federal level, the EPA sees that the Endangered Species Act (ESA) and the 

Comprehensive Environmental Remediation, Compensation and Liability Act 

(CERCLA) are properly administered. The US Fish and Wildlife Service (USFWS) 

regulates the biologic community. The Forest Service has its own permit system for 

domestic water use on private plots within its land. Finally, the federal government holds 

implied water rights for the land it oversees, known as federal reserved rights. 

Different agencies overlap in the areas over which they preside; in such cases they 

are not monitoring the same aspects of the hydrologic system. For example, an area 

might be on Forest Service land, studied and funded through a CERCLA Superfund 

grant, monitored for water quality by ADEQ, and under a water right issued by ADWR. 

The Courts ultimately regulate all water rights in disputed areas. Following is a 

description of the agencies that do and will play a role in the SCB. 

Arizona Department of Water Resources 

The Arizona Legislature created the ADWR in response to a particular problem: 

Decades of overdraft from the aquifers of major Arizona urban and irrigation centers 

threatened the longevity of cities and farms. In response, the Groundwater Management 

Act of 1980 was passed, and the ADWR was created to administer its provisions. The 



ADWR would additionally oversee all water use, surface water and groundwater, in the 

State. The Act delineated four critical areas, called Active Management Areas, in which 

strict regulation of groundwater use was to be enforced. 

48 

The southernmost AMA, Tucson, covered all of urban Tucson, stretching south to 

Nogales and the Mexican border. Because of the unique hydro logic conditions in the 

Santa Cruz River near Nogales, namely shallow groundwater sustained by effluent 

infiltration, a fifth AMA was created out of a piece of the Tucson AMA. The Santa Cruz 

AMA, as it is now called, differs in its goals from other AMAs in that it hopes to stabilize 

groundwater levels immediately, rather than by 2025 as other AMAs hope to do. 

The Santa Cruz AMA plays a part in the SCB because the lower half of the 

watershed is within the AMA. The AMA boundary is about a mile upstream from 

Patagonia Lake, continuing to the north and south along drainage divides. It is unknown 

whether Patagonia Lake was intentionally included within the AMA, or if the ADWR 

enjoys any special privilege to the water in the Lake because it is within the AMA. The 

inclusion of the lower part of the Basin in an AMA will have little effect on its future if 

Patagonia Lake is not part of any plan. 

AMA rules concern groundwater rights, irrigation and well drilling. Within an 

AMA, no new irrigation projects are permitted, an unlikely circumstance in the rugged 

terrain downstream of the Lake. However, groundwater that has been used continually 

up to the 1980 Groundwater Management Act has been granted water right status. Wells 

drilled for municipal delivery purposes in an AMA must prove a 100-year source of 

water for the proposed development. To get around this provision, lots can be sized over 
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40 acres and single home domestic wells required for water supply. As long as domestic 

wells pump less than 35 gallons per minute, they are exempt from the stringent AMA 

standards. Subdivisions south of Patagonia Lake are designed in just such a way. 

Outside the AMA, property owners must file a notice of intent to drill any well. 

As inside the AMA, wells pumping less than 35 gallons per minute are exempt from 

monitoring requirements such as reporting pumpage and doing water quality sampling. 

A well of this size provides sufficient water for any domestic purposes, considering that it 

can pump tens of thousands of gallons a day and average per capita use in Patagonia is 

less than 200 gallons a day (Kale, 1998). Inside an AMA, lots must be sized greater than 

40 acres to avoid having to prove a 100-year water supply. Outside an AMA, there is no 

such limitation on how small lots with their own water supply wells can be. 

The ADWR also administers the permitting and righting system for the 

appropriation of surface water in Arizona. Applications to appropriate surface water are 

filed with the ADWR, which keeps records of all water rights in the State. Outside an 

AMA, it is only for surface water that an actual right can be held; groundwater use is 

allowed with a permit but does not benefit from the legal protection granted to surface 

water rights. Within an AMA, older "grandfathered" rights are held for irrigation and 

non-irrigation purposes. No such rights are held within the SCB. 

In general, the courts do not need to get involved in the granting of a water right. 

The entire process is carried out by the ADWR from start to finish, finalized by the 

granting of a Certificate of Water Right. In matters of legal disputes over water rights, 

the ADWR acts as the chieflegal counsel to the courts, supplying all available and 



necessary data. The ADWR may attempt to resolve or mediate legal disputes, but 

claimants always have the option of overstepping the ADWR through litigation. 
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The nature and history of water rights as well as the distinction between surface 

water and groundwater will be discussed in detail in subsequent chapters. This chapter is 

devoted to laying out the duty and authority of the agencies involved in overseeing water 

use only. 

Arizona Department of Environmental Quality 

In simplest terms, the ADEQ is charged with overseeing water quality, whereas 

the ADWR oversees water quantity. The Federal agency that monitors water quality is 

the Environmental Protection Agency (EPA). As a Federal agency, the EPA is the 

highest source of standards in the United States, meaning that State standards must be at 

least as strict as National standards. This supercession of Federal power is known as 

primacy. In the case of the Arizona DEQ, the EPA has granted primacy to the State of 

Arizona, meaning that the ADEQ is the final word in Arizona on issues of water quality. 

The ADEQ could choose to set water quality standards at their own discretion, but have 

always chosen to meet or exceed Federal standards. 

In the SCB, the ADEQ serves two functions. First, it regulates public water 

supplies, monitoring quantity and mandating quality standards for drinking and 

discharge. Second, the ADEQ monitors 'hot spots', or areas of concern over water 

quality degradation. In the SCB, this usually means abandoned mines, but in the highly 



mineralized rocks of the Basin, it can also mean the natural degradation of water 

percolating through intact formations. 

Under ADEQ law, water that is provided municipally must be treated according 

to its source. A distinction of groundwater or surface water must be made, much like in 

the case of surface water rights. However, the determination of groundwater vs. surface 

water by the ADEQ is entirely independent of the same distinction made by the ADWR. 

It is conceivable that water considered groundwater by one agency might be considered 

surface water by the other. Because the distinction is made for different reasons, this 

paradox doesn't threaten to discredit the logic of either agency. 
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The ADEQ demands that surface water be filtered and chlorinated before being 

delivered municipally, a costly and energy-intensive process. Groundwater, on the other 

hand, may be treated with chlorine only and delivered immediately to homes. As water 

providers wait for the court's decision on the criteria for what constitutes appropriable 

surface water, they also wait for the ADEQ to tell them whether or not they are delivering 

surface water. In 1996, the Safe Drinking Water Act was amended by Congress. The 

Source Water Assessment Program (SWAP) was born, designed to make the distinction 

between surface water and groundwater for treatment purposes. 

Under SW AP, states are required to investigate the source of water delivered by a 

public water system. The findings are to be handed over to the owners and operators of 

the system. Water pumped from a canal or lake are obviously surface waters, and must 

be filtered and treated. But some pumps may be drawing water that is hydrologically 

connected to surface water, in which case it too would have to be filtered and treated. 
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The SW AP must identify all public water systems that use 'groundwater under the direct 

influence of surface water' (GWUDISW). Patagonia's wells can't be positively 

identified as pumping GWUDISW, but it remains a possibility. Under SW AP, suspect 

wells are considered to be pumping groundwater until a rules package is adopted for 

defining GWUDISW. 

The EPA requires SW AP to use existing data to perform assessments. They state 

that "Staff will not collect new field data in regards to aquifer characteristics ... " (ADEQ, 

1998). Filtration is necessary where particulates are a problem, namely surface water 

bodies. If water has a very short residence time in an aquifer, those particulates don't 

have time to react with the medium or settle out. They will be delivered to homes if the 

water is not filtered. To address this problem directly, the final determination of defining 

GWUDISW will be made by a microscopic particulate analysis. If particulates exceed a 

certain level, water will have to be filtered and treated. 

The ADEQ also monitors all discharges of water to land surfaces, including that 

by WWTPs. The Patagonia WWTP discharges directly to the Sonoita Creek streambed, 

which is dry for much of the year. When the bed is dry, discharged water infiltrates into 

the alluvium over a short reach. The bed remains dry between the point of infiltration 

and the origin of perennial flow in the Creek, about a quarter-mile downstream. 

The Patagonia WWTP holds an Aquifer Protection Permit, issued by the ADEQ, 

which is required for any discharge to a land surface. The permit must also include an 

evaluation of the Best Available Demonstrated Control Technology (BADCT) for 

minimizing the detrimental impacts of the discharged water. The BADCT must show 



that aquifer water quality standards must not be violated by the infiltration of the 

discharged water. Furthermore, the pre-existing quality of the aquifer cannot be 

degraded, even if the degradation leaves the aquifer within water quality limits. 

In the past, TNC has observed water quality changes in the PSCP that they 

attribute to the Patagonia WWTP (Cooper, 1998). Since that time, the WWTP has come 

under new management and water quality problems downstream have become much less 

a problem (ibid.). TNC is nonetheless concerned about the future of water quality in the 

PSCP because of possible growth and increased discharges by Patagonia. If discharges 

become so great that the water cannot fully infiltrate, it will flow at the surface and not 

benefit from the natural processes that occur in the subsurface that remove contaminants. 

Because the current WWTP is working at full capacity, discharges are not likely to 

regularly flow directly into the PSCP. But when a new WWTP with a larger capacity is 

built, the chances of direct surface flow to the PSCP become greater. It is the hope of 

many that modem treatment techniques will produce effluent that is environmentally 

acceptable at the point of discharge. 
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The final duty of the ADEQ in the SCB is monitoring 'hot spots'. Numerous 

abandoned mines in the tributary canyons to Sonoita Creek have left tailings piles and 

open shafts. They serve to increase the exposure of groundwater to heavily mineralized 

rock, and tend to lower the pH of percolating waters. Lower pH values allow for more 

minerals and heavy metals to be held in solution, posing a threat to downstream users and 

natural areas. 



The ADEQ has been doing regular water quality tests on many of the more 

contaminated tributaries to Sonoita Creek, including Mansfield Canyon and 3R Canyon. 

The USGS in Tucson is doing similar testing, and because of funding problems with the 

ADEQ, may arrange to take over the responsibility of water quality monitoring of 

abandoned mine sites (Gray, 1999). 

National Forest Service 
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The National Forest Service (NFS) manages much of the land in the SCB. Water 

rights are issued on NFS land just as they are anywhere else in Arizona. In the SCB, 

there are stock watering and domestic uses on NFS land. The registration and righting of 

stockponds has evolved over the years, culminating in a system that is designed around 

the Adjudication. The historic and present status of stock ponds, a major use on NFS 

land, will be discussed in Chapter 10 - · Arizona Water Rights Adjudication. In addition, 

NFS land, as well as all other lands set aside by the federal government, holds an implied 

water right that will fulfill the needs for which the land was originally set aside. This 

type of right, known as a federal reserved right, is discussed shortly under the heading of 

that name. 

Domestic uses on NFS land are limited to private wells drilled by individuals 

living on relatively small private plots, often attached to grazing allotments. These wells 

are largely exempt from regulation because of their small size and reliance on 

groundwater, not surface water. The NSF has its own system for permitting domestic 

water use on its land that is entirely internal to the NFS. 
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US Fish and Wildlife Service 

In the past the USFWS was a more important legal player in the fate of Sonoita 

Creek. Changes in designations of species have reduced the impact that they might have 

had. There are four species of fish that live in the perennial reach of the Creek. The Gila 

topminnow is a federally-listed endangered species, but may be too rare in the PSCP to 

grant the Creek special protection. The longfin dace is a highly adaptable species that 

thrives in Sonoita Creek. The last two species, the desert sucker and the speckled dace, 

were once Category II species under consideration for listing as threatened or endangered 

by the USFWS (Hardy, Addley et al., 1995). Category II species have since been 

dropped by the USFWS, making discussion of the designation moot. 

Federal Regulation of Water Quality 

Federal regulation plays a role in water quality in limited instances. Because of 

quality-degraded waters associated with abandoned mines, there are potential and active 

Superfund sites in the SCB. Superfund is the revolving fund paid by liable parties for the 

cleanup of environmentally degraded areas. Superfund is the common name given to the 

Act that set the fund up-The Comprehensive Environmental Remediation, 

Compensation and Liability Act, or CERCLA. Mansfield Canyon north of the Creek, 

which drains into Temporal Gulch, is a current Superfund site. South of the Creek, there 

is a potential Superfund site in Alum Gulch (Gray, 1999), currently being studied jointly 

by the NFS and the USGS Geologic Division. 



Federal Reserved Rights 

The Federal government holds water rights for the land that the government has 

reserved for specific purposes. These rights, known as federal reserved rights, are held 

on Indian Reservations and other federally reserved lands such as those managed by the 

Bureau of Land Management and the National Forest Service. The National Forest 

Service land in the SCB holds federal reserved water rights by definition. Federal 

reserved rights are not quantified, but are meant to meet the needs for which the 

reservations were originally made by the United States. In the case of National Forests, 

land has been set aside for timber production and watershed integrity only, and federal 

reserved rights can only be claimed to meet these largely non-consumptive needs. 

The National Forest lands in the SCB make up the headwaters of a river system. 

There are no upstream users whose water use would prevent the National Forest from 

advancing its stated goals, thus greatly reducing the chances of legal conflict over federal 

reserved rights in the SCB. In cases where National Forests lie downstream of other 

users, legal intervention is more likely (Sax and Abrams, 1991 ). It should be noted that 

while there are considerable mineral resources beneath Forest Service land in the SCB, 

federal reserved rights on Forest Service land do not secure the water necessary for the 

extraction and purification of those minerals. 

In Arizona and in other western states where adjudications have become 

necessary and even commonplace, defining federal reserved rights has been difficult. It 

is the very nature of an adjudication to allocate a specific volume of water to each water 

right; it has been the very nature of a federal reserved right that the volume of water and 
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even the right itself are implied, with no stated volume. Therein lies the problem: Many 

western states saw the threat of a large senior federal reserved right as a damper on 

economic development (Sax and Abrams, 1991 ). Investors would be unwilling to 

support many projects if they did not know whether or not enough water would be 

available after senior appropriators took their share. States undergoing adjudications 

pushed for the quantification of federal reserved rights despite the fact that large volumes 

of water might be decreed in favor of the federal reservations. 

Prior to 1952 the federal government was not party to adjudications done on a 

state level. In 1952, the enactment of the McCarran Amendment waived the federal 

immunity from suit in any general adjudication. Federal reserved water rights would 

thereafter have to be quantified during adjudications. The National Forest Service has 

not entered a claim to the surface waters in the SCB, perhaps because their use is non

consumptive and is not threatened by upstream users. 



58 

CHAPTER 7 

THE INTERESTED PARTIES 

The Sonoita Creek Basin is a microcosm of water-related legal issues. Though 

the mean flow of the Creek at the USGS gage is little more than a trickle-about 8.15 cfs 

or 5900 AF A-almost every conceivable relationship between righted and non-righted 

water users exists. Parties that either have made claims to appropriable surface water or 

may affect such claims include the cities of Sonoita, Patagonia, Rio Rico and Nogales; 

the National Forest Service, Arizona State Parks and the State Land Department; users on 

private land for domestic, irrigation and stock watering purposes; and finally instream 

flows for the protection of endangered fish species. A list of major surface water rights 

holders and applicants for Sonoita Creek is shown in Table 7-1. If all users were to fully 

utilize their water rights, there would not be enough water in a given year to go around. 

The over-appropriation of Sonoita Creek might be resolved by re-classifying the type 

water (groundwater or surface water) that certain pumpers use. 

City of Sonoita 

Beginning beyond the upstream end of the watershed, the town of Sonoita could 

be a player in the Sonoita Creek Basin. Though the Town of Sonoita lies completely 

outside the topographic Basin, Ben-Asher et al. (1980) believe the groundwater boundary 

of the Basin extends to the north and west of Sonoita outside the topographic watershed. 

As Sonoita grows, domestic pumping may shift the location of the groundwater divide 

and adversely affect subflow into the basin, setting up a potential legal dispute. 



Stradling, F 36-67778.0 168.79 AFA Irrigation, Ranch along Harshaw road 1/1/0001 

stock 

Stradling, F 36-67776.0 3.99AFA Irrigation, NW corner of Town 4/1/16 
stock 

Lewis, L.H. 3R-1127 183 AFA Irrigation Below PSCP 4/9/51 
(Oak Bar Ranch) 4A-3126 207 AFA Irrigation Below (in?) PSCP 

AZ State Parks Board 3R-2174.0 Amount req. Recreation, Patagonia Lake 6/4/62 
for maintenance wildlife 

Rio Rico Properties 36-42315.0 4862 AFA Municipal,· irrigation, POU- below dam to Santa Cruz 7/6/67 
recreation, stock POD- 1'Jw corner of Rio Rico 

First Patagonia Capital 33-26063.1 785 AFA Irrigation Monkey Spring 10/30/73 
Gallagher and Kennedy 2AFA Stock POU- spring to 4 mi. downstream 

(Rail X Ranch) 33-26064.1 250 AFA Irrigation Cottonwood Spring 10/30/73 
2AFA Stock POU- spring to Rail X Ranch 

Nogales, City of 33-31098.0 4200 AFA Municipal POD- dam outlet 2/2/75 

The Nature Conservancy 33-78420 403.3 AFA Wildlife, Length of PSCP 6/6/79 
recreation 

AZ State Land Department 33-93287.0 1200 AFA Recreation Lake to 1.5 mi. downstream 8/7/87 
1 AFA Wildlife 

Patagonia, Town of 33-96392.0 629 AFA Municipal Wells at Highway 82 bridge 10/17/94 

The Nature Conservancy 33-96466 5051 AFA Wildlife Length of PSCP 3/5/96 

Table 6-1. Major Surface Water Rights and Permits for Sonoita Creek, Listed by Priority Date 
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The National Forest Service 

A large part of the Basin is managed by the National Forest Service, 

encompassing most of the higher elevations of the watershed. Historically, the Forest 

Service has not been a major surface right holder. However, there are many small private 

plots attached to grazing allotments, with Forest Service-issued "permits to use water" 

held by ranchers and attached to allotments themselves. 

By an act of the Arizona Legislature, small stock watering ponds (<15 acre-feet) 

have been classified as 'de minim us' uses, meaning that in the ongoing Adjudication, 

they could be claimed summarily and would not need to be righted individually. 

Ostensibly, the Legislature was trying to simplify the process and reduce workloads 

placed on the Courts. A recent Court decision overturned this ruling, and it appears that 

all stock ponds on NFS land wi11 indeed have to be claimed individually, adding perhaps 

tens of thousands of claims to the Adjudication. More detailed discussion of the 

Adjudication will follow in Chapter 10. 

Mining on Forest Service Land in the SCB has come to a standstill, but there are 

still mining companies with claims to mining rights if it becomes economically and 

logistically feasible. Large copper deposits lie buried deep within and under the 

Patagonia Mountains, too deep to be profitable at present, and without a defined source of 

water to carry out operations. Many obstacles lie in the way of a mining re-birth in the 

SCB, but it remains a possibility. 



Rail X Ranch 

A major diverter in the Basin, and the most upstream along the Creek, is the Rail 

X Ranch. The Rail X holds two certified water rights for two springs that originate off 

their property but flow onto their property. The rights are for the entirety of the flow 

from Monkey Spring (787 AFA) and Cottonwood Spring (252 AF A), with a common 

priority date of 10/30/1973. Each right is slated for 2 AFA of use for stock and the 

remainder for irrigation. 

61 

The Rail X Ranch is located just downstream from a broad left-bend in Sonoita 

Creek, a bend dictated by an outcrop of bedrock that extends to the east. The Canelo 

Hills are highly fractured by northwest trending faults, many of which terminate in the 

vicinity of the Ranch. Because the springs do not appear to represent the hydraulic head 

in the regional aquifer (Murphy and Hedley, 1984), and because Monkey Springs actually 

discharges from bedrock, the basin-fill sediments are an unlikely source for the water in 

the springs; rather discharge from the fractured bedrock to the southeast is a more likely 

candidate, though studies have not yet been done to identify the source. 

The Rail X Ranch has sold approximately 1000 acres of its property for 

development. The severed land is at the downstream end of the Ranch, in a yet 

uninhabited development called the Rail X Ranch Estates. None of the Rail X Ranch's 

water right was transferred with the property; new landowners in the development will 

have to drill private wells on the 4.13-acre and larger lots. Though Sonoita Creek is dry 

through much of the year in the new development, landowners may still be pumping 

appropriable surface water, pending the results of the Court decision on defining wells 



that pump appropriable water. Implications for such a ruling are discussed in the 

Conclusions in Chapter 12. 

City of Patagonia 

The Town of Patagonia delivers water through a municipal system with 402 

hookups to the residents of Patagonia. Water is pumped from two wells at the upstream 

end of town which are approximately 100 feet from the bed of Sonoita Creek. It will not 

be certain until the Adjudication, or at least the ruling on identifying wells that pump 

appropriable water, whether or not the town needs a surface water right to operate their 

wells. In the meantime, the town has applied for a permit to appropriate 629 AF A of 

water for municipal purposes, with a priority date of 10/17/1994. The application is 

under protest by the cities of Rio Rico and Nogales and by The Nature Conservancy, all 

parties with senior rights or applications for the water of Sonoita Creek. Very little has 

come of attempts to resolve the protests, which may remain on file until the Adjudication 

makes final decisions on all rights. 
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Patagonia's WWTP does not require a water right, only a discharge permit from 

the ADEQ. But downstream appropriators are nonetheless concerned about the quality of 

the water in their rights. The WWTP is currently running close to full capacity and is 

reaching the end of its projected 25 years of service (Kale, 1998). 

The expense of replacing the plant would be too much for a small town like 

Patagonia to bear. Fortunately for all parties, the proximity of Patagonia to the Mexican 

border puts Patagonia in the oversight area of the Border International Cooperation 
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Commission (BICC), which among other things helps to protect the quality of water 

resources along the border. The money needed to replace the plant will be available if 

the proposal is approved by the North American Development Bank (NADBank). 

Officials from Patagonia have been meeting with the ADWR, ADEQ, EPA and BICC to 

discuss the new plant and its design, though no final proposal has been submitted. TNC 

has said that they will make the land available that is needed for the project, as the current 

and future WWTP are on TNC property. 

On average, Patagonia pumps 120,000 gal/day, or 0.368 acre-feet per day (Du 

Toit, 1998). The WWTP near the downstream end of town treats the water from the 

same 402 hook-ups, discharging 70,000 gal/day on average, or 0.205 acre-feet per day 

(Du Toit, 1998), into Sonoita Creek. Over the period of a year, the daily averages total 

134.3 AFA pumping and 78.5 AFA effluent discharge, creating a consumptive use ofless 

than or equal to 66 AF A. Consumptive use might be less than 66 AF A, depending on 

whether any water delivered to households makes its way back to the creek as return 

flow. The ADWR does recognize the right to apply for appropriations based on estimates 

of future growth in a community. There is no set limit on the volume of water that may 

be applied for, but the Adjudication court maintains the right to adjust the size of 

appropriations if the estimate by a community is too high. 

Initial proposals suggest the capacity of the new plant will be in the neighborhood 

of 120,000 gal/day, or 134 APA. If the percentage of water used by residents remains 

constant (58.3%), the effluent total will correspond to a total pumpage of 205,700 gal/day 

or 230 AFA. 230 AFA is still well below the volume requested on Patagonia's 
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application, 629 AF A. If the Town were to fully realize their application, they would 

require a WWTP capable of handling over 325,000 gal/day of effluent. If future residents 

use the same amounts of water as the present population, the right could support growth 

in Patagonia to 4,700 residents, or about 1,800 hook-ups. 

All claims greater than 500 AF A are immediately subject to review in the 

Adjudication. Patagonia's application will be studied by the courts in light of the 

reasonableness of its size and its effect on downstream users and senior appropriators. 

Based on current evidence, it would be difficult to conclude with certainty that pumping 

by Patagonia affects the availability of flow for a downstream user such as Rio Rico. 

Any studies done before the adjudication reaches the SCB could clarify the sources of 

water for and conflicts between various users. 

The Nature Conservancy 

The Nature Conservancy is a non-profit corporation whose stated mission it is to 

" ... preserve plants, animals and natural communities that represent the diversity oflife 

on Earth by protecting the lands and waters they need to survive" (TNC, 1999). The 

Patagonia-Sonoita Creek Preserve is one of over 1500 preserves managed by The Nature 

Conservancy in the U.S., and the first in Arizona. The initial land acquisition in 1965 

consisted of 309 acres that were inside the city limits of Patagonia. Through several 

more acquisitions, the PSPC has grown to over 1200 acres, encompassing a 1.5-mile 

stretch of perennial stream. 
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The upstream end of the Preserve is inside city limits, but the Creek does not flow 

perennially there. Flow originates from two small springs about a mile downstream from 

Patagonia. Baseflow at and below the springs is usually about .05-0.10 cfs (Gray, 1999). 

The Creek gains more flow in the vicinity of the confluence with dry Temporal Gulch, 

increasing to several cfs. The physical system that controls the perennial flow in Sonoita 

Creek will be discussed further in Chapter 8. 

TNC first applied for an instream flow right of 403.3 APA for wildlife (fish) and 

recreation on 6/6/1979. That application and priority date remains on the books at 

ADWR but has never been perfected. In October of 1994 the Town of Patagonia filed an 

application for 629 APA for municipal purposes. There is a possibility that Patagonia's 

pumping could violate TNC's 1979 claim if pumping affected streamflow, though this 

effect is yet to be quantified . On 3/5/1996, TNC filed a new application for 5051 AF A 

for wildlife. The new claim follows the revised application guidelines by specifying 

median flow requests for each month. Both applications filed by TNC are under 

objection by the Town of Patagonia. The process for applying for an in.stream flow right 

is outlined in Chapter 9, as well as an assessment ofTNC's methods in comparison to 

what is required by the DWR. 

To apply for a permit to appropriate surface water, the applicant must list 

beneficial use( s) to which the water will be put. The State of Arizona considers the 

protection of threatened or endangered fish species a beneficial use (A.R.S. § 45-151 ), 

which is listed on TNC's application. Fish species were described previously under the 

Federal Regulation heading in Chapter 6. To reiterate, there are four fish species found 
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in the perennial stream reach in the PSCP. The Gila topminnow is a Federally- protected 

endangered species, but may be so rare as to not warrant protection in the PSCP. The 

speckled dace and desert sucker are both relatively rare, but enjoy no protective 

privileges as threatened or endangered species. The longfin dace is the most prolific of 

the four species and is not a potential candidate for protection. 

The application filed by the Town of Patagonia has an earlier priority date than 

TNC's 1996 application. Nonetheless, the Town has filed a protest to TNC's 1996 

application out of disdain for the methods employed by TNC to quantify their right 

(Parker, 1998). The protest will not stand if the ADWR, or eventually the Courts in the 

Adjudication, are forced to decide on its validity. TNC has obeyed the conventions set 

forth by ADWR in applying for an instream flow right, an issue that will be discussed in 

Chapter 9 - Arizona Water Law. 

Arizona State Parks 

The Creek flows perennially into Patagonia Lake, a man-made reservoir managed 

by the Arizona State Parks Board. The reservoir was constructed in 1962 and the dam 

later raised. The Lake now covers 265 acres when full. The original application to 

appropriate water filed by the State Parks Board was protested by downstream users 

including ranchers, recreationalists and the city of Rio Rico. A subsequent study by the 

University of Arizona led to the lifting of the protests with the provision that State Parks 

would make mandatory releases from the Lake. A condition of State Park's June 4, 1962 

water right is that they release at least 1200 ac-ft/year from the discharge pipe at the 
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bottom of the dam, with no more than 200 ac-ft from any one month counted towards that 

total. Flows over the spillway are not counted towards the total. State Parks has been 

gaging the flow at the discharge pipe since 1993 and releases have averaged about 1500-

1800 ac-ft/year (Sejkora, 1998). Flows over the spillway have not been measured. 

The total storage volume of the Lake is uncertain. The Certificate of Water Right 

grants State Parks 11,420 ac-ft of water for the initial filling of the reservoir, implying 

that operators believed that this was the full capacity of the Lake in 1962. A subsequent 

study by Robotham ( 1979) states the volume of the Lake at full capacity as 7,600 ac-ft 

and is the preferred estimate. 

It is worth noting here that the State Parks Board has not filed an objection to 

Patagonia's water right application. This implies that State Parks is not concerned that 

increased pumping by Patagonia will decrease flows to the Lake. Or if flows are 

decreased, they won't fall so much as to hinder State Park's ability to deliver water 

through the discharge pipe in the required volumes. 

At present, the Lake discharges 300-500 acre-feet of water in addition to what is 

required of them in their water right. Patagonia has applied for a right of 629 AF A, as 

compared to their current pumpage of 134 AFA. If Patagonia were to fully utilize their 

pending right in the future, it would mean an increase in pumping of nearly 500 AF A, 

equal to the excess discharge from the Lake in a high flow year. Of course, much of the 

water pumped by Patagonia (58%) would return to the Creek via the WWTP. 

Nonetheless, if pumping in Patagonia did decrease stream.flows proportionately, the 

Lake's water budget might fall out of a sustainable balance. 
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If inflows to the Lake are too small during a given year to maintain Lake level 

and release the required 1200 AF A downstream, the dam operators always have the 

option to lower Lake levels temporarily while releasing, with the hopes of re-filling the 

Lake during storm events. It might be advisable to do so for two reasons: First, the added 

capacity in the Lake would be a buffer against floods that might cause damage 

downstream. Second, the added capacity would mean that water wouldn't have to be 

'wasted' by allowing it to flow over the spillway during high flows into the Lake, water 

that wouldn't be counted towards the agreement total. While Lake level could fluctuate 

dramatically during a drought, occasional high flows could replenish the Lake to full 

capacity. 

City of Nogales 

The City of Nogales, through an action of the Arizona Legislature, has a right to 

4250 ac-ft/year of water from the Lake, with a priority date of 2/2/1975. The water may 

only be withdrawn in emergency drought circumstances, and only after Nogales has 

undertaken local conservation measures (Holub, 1998). Nogales would be responsible 

for retrieving the water and delivering it to Nogales as well as compensating State Parks 

for the water. As of now, the city of Nogales has no means to deliver the water from the 

Lake to Nogales. The city of Nogales does continue to entertain the idea of using the 

water in the Lake to recharge Nogales' well fields if the necessity arises (ibid.). 

Nogales has filed an objection to Patagonia's application. As a senior, 

downstream (as 1t were) user, Nogales is trying to ensure the availability of water in 



Patagonia Lake for their use. To this point, no evidence that Patagonia's pumping 

impacts streamflow has been presented, nor has any agreement been reached between 

Nogales and Patagonia to resolve the objection. 

If a severe drought did arise and sent Nogales searching for water, it would be 

questionable whether there would be adequate water in the Lake. If State Parks 

continued releases in accordance with their right, while inflow to the Lake was reduced 

for a season or seasons, Lake level would fall steadily. The same drought that affects 

Nogales would surely affect a surface water supply less than 20 miles away. Thus, 

Patagonia Lake may not be a reliable long-term emergency source of water for Nogales. 

State Land Department 
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The State Land Department (SLD) owns the land directly downstream from the 

dam. Arizona State Parks has applied to purchase the land, which fully surrounds 

Patagonia Lake, and hopes to operate it as a State Natural Area. The SLD holds a right 

for 1200 ac-ft/yr of water with a priority date of 8/7/1987. The use listed on the right is 

recreation and wildlife, extending for 1.5 miles below the dam. Because the SLD 

consumes no water in the exercise of its right, the chance of rejection by the Adjudication 

is close to none. 

City of Rio Rico 

Located at the Creek's confluence with the Santa Cruz River, Rio Rico has a right 

to 4862 AF A for municipal, irrigation, recreation and stock uses. Rio Rico holds a 
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priority date of 7/6/1967. The Point of Use (POU) listed on Rio Rico's water right is the 

Sonoita Creek channel from the dam outlet at Patagonia Lake to the Creek's confluence 

with the Santa Cruz River. Below the dam, the Creek often flows for several miles, but 

disappears into the ground or is lost by evapotranspiration before reaching Rio Rico. 

It would seem that Rio Rico's appropriation of over 4800 AFA is an 

unrealistically large one. Releases from the Lake are 1500-1800 AFA, and only 1200 of 

that is required. Additional losses to ET could be quite substantial in the perennial reach 

below the dam. In 1995, Rio Rico pumped approximately 1800 acre-feet, and population 

continues to grow. It is nonetheless conceivable that Rio Rico could pump their full 

allotment indefinitely if additional sources other than releases from the Lake augment the 

aquifer supply near Rio Rico. The following two paragraphs outline water sources for 

Rio Rico other than Lake discharge. 

Only releases from Patagonia Lake's discharge pipe are allowed to be counted 

towards the Lake's required release. But this accounting system is separate from Rio 

Rico's right, which grants Rio Rico water from the Creek regardless of its source or path 

through the Lake. Flood flows over the spillway that recharge the aquifer and are 

eventually used by Rio Rico are legitimately part of Rio Rico's right. 

Another source of water that might reach Rio Rico via the Sonoita Creek 

bed/aquifer is sub flow. The basin-fill sediments upstream of Patagonia narrow 

considerably as they approach Patagonia. The work of Menges (1981) suggests that 

downstream of Patagonia, the Creek flows perennially in a channel that is west of the 

main subterranean basin-fill channel (Fig. 7-1, blow-up from Fig. 4-4). 



Figure 7-1. Location of Perennial Reach in Relation to Deep Basin 

The perennial stream reach is essentially perched on bedrock that represents the 

topographic low at any point along the reach, but not the basin-fill sediment low. The 

A-A' transect from Figure 4-5 shows the Creek atop basement rock while a basin-fill 

channel approximately 2400 feet deep parallels the Creek to the south. The Lake itself 

appears to lie north and west of the main channel as well. It is possible that groundwater 

from as far away as Sonoita flows through the basin-fill sediments to the south and is 

channeled around Patagonia, the PSCP and Patagonia Lake, where it then continues 

downgradient to Rio Rico. As of now, this is only a theory and would require further 

studies to prove or disprove it. 

The above scenario brings up the issue of defining appropriable surface water. 
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Could water that flows underground for its entire course be considered surface water by 

law? It seems there are several possibilities in the Adjudication of Rio Rico's water right. 



Rio Rico's right could be ruled on as legitimate, including unmeasured but estimated 

spillway flows. It could also be ruled an over-appropriation of surface water or a right 

that is artificially augmented by groundwater, in which case the total allotment would be 

reduced. The final decision lies not only in the Court's ruling on defining appropriable 

surface water, but on the studies of the problem that might be done between now and the 

Adjudication's distant arrival in the Sonoita Creek Basin. 

Senior Rights 

The most senior rights in the SCB are nearly unutilized. The Stradling irrigation 

rights for the ranch along Harshaw Road have been used less and less. That fact coupled 

with TN C's active acquisition of major pumping wells, including those used for the 

Stradling rights, have decreased use of those rights dramatically. The rights held by 

Lewis at the Oak Bar Ranch for irrigation are no longer used for that purpose. 
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CHAPTERS 

THE SOURCES OF SONOITA CREEK 

Determining the sources of Sonoita Creek is important from a legal perspective 

for several reasons. Only when the sources of the Creek are defined can the legal 

determination of 'upstream user' be properly defined. And only when upstream users are 

defined can the parties responsible, if any, for infringing on a downstream users' right be 

singled out. Currently, there are two studies being conducted that jointly may be able to 

identify the sources of the perennial flow in Sonoita Creek. TNC, under an Arizona 

Water Protection Fund grant, has hired a Tucson firm to investigate the sources of the 

Creek. The Geologic Division of the USGS in Tucson is also studying the sources of the 

Creek, though not directly. Studying the sources of the Creek is also leading to a better 

understanding of the geology that controls the movement of the water in the system. 

Studies may be useful in determining which wells are pumping appropriable surface 

water and which are pumping groundwater, once the Courts have decided on how to 

distinguish between the two. 

Arizona Water Protection Fund Study 

The flow of Sonoita Creek originates as precipitation in the watershed. During 

periods of heavy or prolonged rain, washes tributary to Sonoita Creek have surface flows, 

delivering water into the Sonoita Creek channel. Most of the year, however, the 

tributaries to Sonoita Creek are dry. The baseflow in the perennial reach of the Creek 

upstream from Patagonia Lake is the only flow that sustains fish and riparian habitats for 



much of the year, making its protection a primary goal ofTNC. To protect the baseflow 

of the Creek, TNC decided they must know the source(s) of the baseflow, in part to 

determine where future groundwater development would impact flows in the Creek. 

Negotiating the Water Protection Fund Study 
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In 1996 TNC applied for an Arizona Water Protection Fund (WPF) grant to study 

Sonoita Creek. Before the grant was awarded, TNC and the Town of Patagonia discussed 

the way in which the study would be conducted and documented. 

The grant awarded was for $155,715 from the WPF, augmented by $34, 855 from 

the TNC, totaling $190,570. The title listed on the grant is "Hydrogeologic investigation 

of groundwater movement and sources ofbaseflow to Sonoita Creek." The work was 

originally supposed to conclude in May of 1998 but has since been extended to conclude 

in August of 1999. 
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Methods and Preliminary Results 

The purpose of the project has been "To obtain hydro geologic data from new 

monitor wells to allow determination and long-term monitoring of the sources of 

groundwater discharge that sustain base flow in the perennial reach of the Sonoita Creek" 

(A WPFC, 1997). A monitoring program was set up to serve the purpose of the project, 

structured as follows: 

1) Eight groundwater monitoring wells and piezometers have been installed to quantify 

the amount of groundwater that is discharged to the stream channel alluvium aquifer 

from adjoining aquifers. 

2) Streamflow seepage runs have been conducted to identify the gaining and losing 

reaches of the stream; monitor wells were installed at a gaining reach of the stream. 

3) Measurements of groundwater levels in pre-existing and new monitor wells are made 

to determine the pattern of groundwater movement in and around the stream channel 

alluvium where Sonoita Creek is a gaining stream. 

4) Aquifer tests have been performed in new monitor wells to determine aquifer 

hydraulic properties in the bedrock and alluvial aquifers. 

5) Samples of groundwater from wells and surface water from springs are analyzed for 

chemical and isotopic species. Results would be used to quantitatively determine the 

sources of the perennial flow in the Creek. 

6) A program of periodic groundwater level monitoring will be implemented to provide 

data on changes over time and correlation with streamflow measurements. 
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After determining the sources and nature of the perennial reach of Sonoita Creek, 

it is proposed to establish criteria for minimum groundwater gradients required to 

maintain flows in the Creek, as well as potential effects of future pumpers. A report will 

be prepared that will identify locations in the Basin where the future installation of 

groundwater supply wells is not likely to measurably impact the flows in the perennial 

reach of the Creek. It was originally asserted in 1996 that the results of the investigation 

" ... would provide the technical basis for management of water resources in the Sonoita 

Creek basin" (Montgomery, 1996). Since then, the focus has changed to investigation 

only. 

The aquifer system in the Basin is comprised of faulted and fractured bedrock, 

basin-fill deposits, and a narrow band of stream channel alluvium. Recharge can occur in 

both the fractured bedrock and the basin-fill/alluvial aquifers. Perennial flow in Sonoita 

Creek originates near the contact between the basin-fill/alluvial aquifers and the 

underlying bedrock aquifers (Montgomery, 1996). The upstream extent of substantial 

perennial flow occurs approximately where the extension of the Temporal Gulch fault 

zone intersects the stream channel alluvium aquifer. The Temporal Gulch fault zone may 

be an area of high hydraulic conductivity in the bedrock aquifer, supplying water to the 

Creek (ibid.). 

Monitor wells have been installed to measure the hydraulic gradient from this 

high-conductivity zone to the alluvial aquifer, totaling five wells in a line perpendicular 

to the Creek. Three piezometers were installed in the stream channel alluvium parallel to 

the Creek to measure groundwater movement along the Creek. The monitor wells are 
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finished in just below 100 feet, in volcanic bedrock or a formation made of bedrock clasts 

(Linquist, 1999). The study should eventually provide interesting information about the 

origin of Sonoita Creek. 

USGS Study 

The Tucson office USGS Geologic Division has also been studying the Sonoita 

Creek Basin. Though the study eventually led to definition of sources of Sonoita Creek's 

perennial flow, this was not the explicit purpose of the work (Gray, 1999). 

The Sonoita Creek Basin is rich in economic ore deposits, many of which have 

been mined. Vast ore bodies, especially in the Patagonia Mountains, remain untouched. 

Waters in intact ore bodies and exposed shafts and tailings piles have high heavy metal 

contents and low pH values. The study intended to separate the effects on downstream 

water quality caused by inactive mines from the effects caused by natural intact ore 

bodies (Gray, 1999). While much attention has been placed on cleaning up and 

containing mine waste in the Basin, it is possible that some problem areas with naturally 

degraded water can't be controlled. 

Both of these studies should produce information that is useful in classifying the 

types of water that different users are pumping and how to identify pumping wells that 

may impact surface flows. 
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ARIZONA WATER LAW 

History of Surface Water Rights Law in Arizona 
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The laws governing surface water are distinct from those that govern groundwater 

and effluent in all of Arizona except for Arizona's border along the Colorado River. 

Laws governing groundwater are within AMAs are also distinct from those outside 

AMAs. Steps have been taken to recognize the connection between surface water and 

groundwater by identifying wells whose pumping directly influences surface flows both 

inside and outside AMAs. The exact definition of such wells is still under review by 

Arizona courts. Outside AMAs, where most of the water rights are held in the SCB, only 

surface water rights are issued, though some pumping well owners might find themselves 

having to obtain surface water rights after the court makes its decision. 

Arizona law recognizes the doctrine of prior appropriation as the main tenet of 

surface water law, giving the first user to put water to a beneficial use a right superior to 

later users. Appropriable water as defined by law in Arizona today constitutes "The 

waters of all sources, flowing in streams, canyons, ravines or other natural channels, or in 

definite underground channels, whether perennial or intermittent, flood, waste, or surplus 

water, and oflakes, ponds and springs on the surface ... " (A.R.S. § 45-141 ). Section 45 

goes on to describe who may legally appropriate water and to which beneficial uses the 

water may be put: "Any person, the state of Arizona or a political subdivision thereof 

may appropriate unappropriated water for domestic, municipal, irrigation, stock watering, 



water power, recreation, wildlife, including fish ... The person ... first appropriating the 

water shall have the better right" (A.R.S. § 45-151). 
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The doctrine of prior appropriation was first recognized by Arizona as early as 

1888, when the Arizona Territorial Supreme Court decided on Clough v. Wing (ADWR, 

1999). The Court found that historical evidence showed that the right to appropriate 

water for irrigation had been recognized "longer than history, and since earlier than 

tradition" (ibid.). In 1919 the Arizona Legislature enacted the Public Water Code, 

establishing procedures for obtaining a legal right to use surface water. Prior to the Code, 

a user needed only to put the water to a beneficial use and record his claim with the 

county recorder. In 1941 the Code was revised to include " ... wildlife, including fish" as 

a beneficial use, marking the first point in time where an instream flow right was legally 

conceivable. 

Several subsequent cases and revisions moved the law further towards the concept 

of instream flow rights: A 1962 amendment to the Code provided for "recreation" as a 

beneficial use. In the case England v. Ally Ong Hing (1969) the courts decided that a 

water right can stand without a physical diversion structure. And finally the ruling in 

Mclellen v. Jantzen (1976) states that in situ appropriations are legal for" ... recreation 

and wildlife, including fish." 
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Instream Flow Rights and The Nature Conservancy 

The Arizona Chapter of The Nature Conservancy filed the first application for an 

instream flow right in Arizona in 1979 for their Ramsey Canyon Preserve. The water 

right permit was issued in 1979. Final certification was granted in 1983. The Nature 

Conservancy's desire to preserve instream flows in Arizona pre-dates the official desire 

of the State of Arizona to do so. It was not until 1991, when Arizona Governor Rose 

Mofford issued Executive Order No. 91-6, that the State defined its official position on 

instream flows: "The State of Arizona shall encourage the preservation, maintenance and 

restoration of instream flows throughout the State" (ADWR, 1997). 

The flow in Sonoita Creek as a whole is legally classified as 'intermittent'. An 

intermittent stream has surface flows only in parts of the stream, when (1) there is a 

hydrological connection between the groundwater and the stream, or (2) the water table 

intersects the stream. 

Sections of the stream are classified as 'perennial' reaches where there is year

round flow, such as the section that flows through the Nature Conservancy's property and 

downstream into Patagonia Lake. 

Under Arizona law, the Nature Conservancy maintains a legal right to apply for 

an instream appropriation of all or part of the waters of Sonoita Creek. The Arizona 

Revised Statutes (A.R.S.) define appropriable water and its potential appropriators, under 

which The Nature Conservancy falls. The Arizona DWR " . . . affirmed that the statute 

protected the rights of private persons, including The Nature Conservancy, a non-profit 

corporation, to make appropriations" (Land and Water Law Review, Summer 1998). It is 



well established that TNC may apply for an instream flow right. The following sections 

will examine the mandated process for doing so, in comparison to the course taken by 

TNC. 

Application Process for Instream Flow Rights 
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In quantifying surface water rights, a distinction between the type of right must be 

made prior to selecting the available streamflow data to use. An individual may apply for 

a standard surface water right if complete streamflow records show that there is water 

available in a stream to appropriate. In the specific case of an instream flow right, a 

complete record of streamflow is not to be used (ADWR, 1997). Instream flow rights are 

granted on the basis ofbaseflow only. Flood flows are excluded from the calculation of 

the availability of annual flows. 

The ADWR governs all public waters in the State of Arizona, including surface 

flows. It is therefore at the ADWR's discretion to decide the conditions under which an 

instream flow right can be granted. The appropriation of public waters for the purpose of 

maintaining instream flows requires the fulfillment of two basic criteria. Applicants are 

required to determine: 

1) the amount of water necessary for instream fish, wildlife or recreational uses 

2) the availability of the requested flows during the claimed periods of beneficial 

use 

The ADWR recognizes that there are numerous measurement methods for 

assessing available flows and wildlife needs. Nonetheless, ADWR has identified the 



minimum requirements for an instream flow application, outlined in the following seven 

steps. The seven steps include application, permit, and certification processes. 

Step 1. Pre-Application Conference with ADWR 
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The applicant is encouraged to contact the Surface Water Rights Section Manager 

in order to make an appointment to meet with ADWR technical and administrative staff. 

Staff members can provide guidelines for filing an application, including data collection 

techniques. Applicants may review applications on file for guidance in designing 

analysis techniques. The meeting should occur before the collection of data begins or 

prior to the submittal of the minimum of one year of streamflow measurements required 

to obtain a permit. 

Step 2. Begin or Continue Data Collection 

The streamflow measurements made by the applicant will likely be the basis for 

the amount of water appropriated in the final certificate, unless previous data for the 

given stream is available. It is imperative that the applicant meets the ADWR 

requirements for methods and frequency of measurements. TNC has met ADWR's 

criteria by taking bi-monthly streamtlow measurements for more than the required four 

years to obtain a Certificate of Water Right. 
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Step 3. File the Appropriations Application 

The Application for Permit to Appropriate Public Water must be filed at the 

ADWR's Phoenix office, on an official form provided by the ADWR. If the submitted 

application is found to be incomplete or incorrect, it is subject to rejection. If the 

application is not corrected and re-filed within 60 days, the original application date may 

be voided, causing the applicant to lose her priority date. 

Monthly or seasonal streamflow values originally claimed on an application may 

be amended without penalty, based on the continuation of the study as outlined in Step 4. 

The total volume (in acre-feet per year) must also be included on the application and can 

only be amended to a lower amount from the volume listed in the public notice (Step 6). 

Step 4. Conduct Data Analysis and Submit the Report 

Prior to this step, the applicant should have formulated a method of study with the 

ADWR staff to determine instream flow requirements for the proposed beneficial use and 

the availability of water to meet those requirements. 

The applicant must submit a minimum of one year of streamflow measurement 

data, after which ADWR will issue a Permit to Appropriate Public Water. In addition, 

the applicant must file a report of the results and conclusions of data collection based on 

methods developed previously with ADWR staff. The report may be submitted at any 

time within two years of the submittal of the application. Failure to meet this deadline 

may result in rejection of the application. 



The report must contain five sections at a minimum: 

1) Description of streamflow measurement method and assessment of 

streamflow requirements for the proposed beneficial use. 

2) Description of the intended beneficial use, including the relationship between 

streamflow and the benefits incurred by fish, wildlife or recreation. 

3) The raw data and analysis of actual streamflow measurements collected for a 

minimum of one year. Data must include at least one on-site measurement 

taken each month of claimed beneficial use or at least three random on-site 

measurements taken during each primary flow season ( e.g. during spring 

runoff, prior to monsoon rains) of claimed beneficial use. Flow rates must be 

requested by month or by season. 
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4) A description of the streamflow, stream morphology and associated resources, 

including fish, wildlife, vegetation and stream channel and flow 

characteristics. 

5) An assessment of the streamflow based on historical records of streamflow at 

the location of the proposed appropriation, if any prior data exists. 

The TNC report was submitted to AD\VR in 1995 and contained all the necessary 

information. 
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Step 5. Public Notice of Application and Opportunity for Protest 

Once an application is judged to be complete and correct, an official public notice 

of the proposed appropriation is drafted by the ADWR. The public notice lists the total 

annual volume (in acre-feet) and the location of the proposed appropriation. It is to be 

posted by the applicant for 30 days in the area to be potentially affected by the 

appropriation. After the period of public notice, the applicant must submit an affidavit of 

posting notice to the ADWR. The proposed appropriation is subject to protest for a 60-

day period, beginning on the date the notice was first posted. Protests may be filed on the 

grounds that the appropriation: 1) impacts a prior-vested water right, 2) is not in the best 

interest of the public, or 3) presents a hazard to public safety. 

The Town of Patagonia has filed a protest to TN C's application, but not based 

upon any of the above criteria. The Town is apparently concerned about the fact that 

TNC employees themselves make streamflow measurements, and not a 'neutral' party. 

TNC has secured instream flow rights in other Arizona preserves, rights for which they 

took their own streamflow measurements. Because self-regulation of this sort was 

allowed in the past and even suggested by ADWR, it can be assumed that the same rules 

may still apply, and that the Patagonia Nature Conservancy's methods may be considered 

valid. 

In addition, Patagonia is apparently concerned about the large volumes requested 

in TNC's application. Patagonia representatives seem to feel that the totals are too high 

for the Creek to support. The format of applications, the calculation of totals for a 



Certificate of Water Right, and the true meaning of the numbers in the right will be 

discussed later, in the light of Patagonia's concerns. 

If a protest is filed against a proposed appropriation, the applicant should attempt 

to resolve the protest through direct communication with the protestor. If the protest is 

not resolved within a reasonable amount of time, ADWR will review the application and 

protest. ADWR may then conduct a public hearing on the matter, dismiss the protest, or 

reject the application. A permit will not be issued until all protests are resolved. 
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The ADWR has not yet reviewed the application and protest; rather they have left 

it to the Town and TNC to try to resolve the protest on their own terms. Numerous 

informal meetings have been held between TNC employees and Patagonia 

representatives, but the protest has not yet been lifted. The ADWR at present has made 

no attempts to intervene in the dispute. 

Step 6. Issuance of a Permit to Appropriate Public Water 

When ADWR staff concludes from review of the report and data that the 

minimum requirements have been met and the permit fee has been received, a permit is 

issued to the applicant. The appropriation is stated in terms of monthly median flows 

throughout the year, as well as the total annual volume. The permit may contain 

additional stipulations that must be met to perfect the right. As the ADWR receives more 

streamflow data from the applicant in order to obtain a Certificate of Water Right, 

monthly median flows may be adjusted accordingly, as long as the total annual flow does 

not exceed the volume listed on the public notice. 
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The choice to use median monthly flows rather than mean monthly flows in the 

application and granting of an instream flow right is not trivial. Because the SCB, and 

much of the desert southwest for that matter, is characterized by infrequent and relatively 

large flood flows, values of mean monthly flows are often well above baseflow 

conditions. A median value for monthly flow would effectively cut out the major flood 

flows, providing a value for flow that could be expected to be met half of the time, on 

average. The data from the old USGS gage (Fig. 9-1) illustrates the large discrepancy 

between means and medians. The values are taken from the sorted data set of all the 

measurements of a given month, for the entire period of record. The median values 

measured at the USGS gage and by the TNC (two different measurement points) are 

much flatter than the mean values, and provide a better estimate ofbaseflow. 

When all protests are resolved and it comes time for the ADWR to issue a 

Certificate of Water Right for an instream flow, the ADWR takes the median of each 

month, using all data available at the time of issuance. This means that from year to year, 

the monthly totals that might be included on a right continually shift, until they are 

pinned down on the day of issuance. Monthiy medians may ebb and flow, as long as the 

total does not exceed the original annual total included on the application. 

The annual total is arrived at by using the monthly medians as if they were 

monthly means and calculating a total. Because the distribution of values is skewed to 

the right by infrequent large flows, the median is in fact always less than the mean. This 

fact is not taken into account when calculating annual flows, making the calculation 

arbitrary. If the median flow for a given month were 10 cfs, then the true flow was 
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greater than 10 cfs half the time, and less than 10 cfa half the time, assuming continuous 

measurements. The mean from such a month could range from a minimum of 5 cfs (no 

flow half the month, 10 cfs the other half) to an infinite maximum (less than 10 cfs half 

the month, huge flows the other half). Using the median as a proxy for total annual flows 

is not accurate and should be viewed with skepticism if ever used to assert a violation of 

a water right. 

Step 7. Issuance of a Certificate of,~later Right (CWR) 

A pennit holder is required to show that the instream flow tight continues to be 

used in a manner consistent with the tem1s of the issued permit. A minimum of four 

years of streamflow measurement data is required before ADWR will consider the 

proposed appropriation perfected. The following information must be submitted to 

ADWR before an applicant is considered for certification: 

1) Proof of Appropriation (with total annual volume in acre-feet) 

2) Affidavit of Appropriator 

3) Minimum four years of streamflow data 

4) Analysis of streamflow data 

If at least four years of data is available at time of permit issuance, it is possible to 

move directly to Step 7. When an analysis of the submitted Proof of Appropriation and 

supporting evidence by the ADWR concludes that the appropriation has been perfected, 

and the processing fee has been received, ADWR will issue a CWR. 
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Instream Flow Resource Assessment Methods 

The ADWR recognizes a number of methodologies used to quantify instream 

flow requirements of fish, and to a much lesser degree, recreation and wildlife. 

Assessment methods differ in their focus and degree of specificity. Some focus on a 

specific species, type of habitat or type of activity (i.e. spawning or feeding). Other 

methods use complex computer-based simulations using comprehensive field data, while 

still others focus only on the availability of a few key parameters to assess habitat 

suitability (ADWR 1997). 

The two basic categories of instream flow methodologies are the Standard Setting 

method and the Incremental method. Standard Setting methods identify minimum flow 

standards required to protect a stated beneficial use, while Incremental methods identify 

flow-related trade-offs between levels of flow and levels of competing benefits (ADWR, 

1997). The ADWR suggests that an applicant carefully assesses the social and legal 

situation surrounding a stream, and then decide on a methodology that is appropriately 

rigorous. 

Standard setting methods will generally suffice where applications are not likely 

to be protested and/or water rights are unlikely to face legal action. Incremental methods 

are recommended for streams where applications may face protests by other water users 

or water rights may require resolution through legal action. The intensity of this method 

is commensurate with the perceived legal challenge and the need for detailed study. 

The resource assessment section of an application for a reach of stream where 

there are no controversial aspects may be in the form of a 'narrative description' that 



correlates the requested flow with the expected benefits to fish, wildlife or recreation. 

This method can only be used for requests not exceeding the median monthly flows of 

the creek at the point of measurement. A more rigorous technique must be applied for 

flows greater than the median monthly. TNC has requested the median monthly flow of 

the Creek, and opted for the more rigorous assessment technique also. 

Standard Setting Methods 
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Standard setting methods are used to equate a given flow regime with the 

existence or non-existence of certain types of habitat, such as water depth, velocity, 

turbidity, etc. Standard setting methods can be further divided into 'non-field' and 

'habitat retention' methods (McKinney and Taylor, 1988). A third branch of the standard 

setting method is called the 'interdisciplinary approach', defined by its open-endedness. 

Non-field methods, of which narrative justification is one, support flow 

requirement decisions that are based on historical flow records rather than field 

observations. Non-field methods are quick and easy to apply where there is available 

data, but are inflexible and have limited accuracy (ADWR 1997). They are generally 

used to set interim instream flow standards or in reconnaissance projects where exact 

values are not necessary. Applications supported only by non-field methods will only be 

accepted if it is shown that beneficial use is achieved when monthly median flows 

prevail. The key to the use of non-field methods is in demonstrating the connection 

between beneficial uses and the requested flows. 
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Habitat retention methods aim to define a relationship between discharge and 

instream flow benefits to derive flow requests or recommendations. The habitat retention 

method identifies flow levels where desirable habitat exists, and perhaps what that habitat 

is used for (i.e. spawning, feeding). Multiple transects at critical points across a stream 

are useful, especially where multiple beneficial uses are claimed or legal troubles are 

expected to be encountered (ADWR, 1997). Each transect can be used to demonstrate 

points where limiting factors threaten the survival of a species. 

The interdisciplinary approach takes a step back from the previously described 

methods. It involves an evaluation process, rather than adherence to a specific method, to 

assess streamflow, beneficial uses and legal considerations (ADWR, 1997). From the 

beginning, the interdisciplinary approach defines the stream in question as a specific 

problem and a generalized issue in the eyes of researchers and the courts. It is likely that 

in some fashion, all instream flow applications are the product of an interdisciplinary 

approach. 



93 

Incremental Methods 

The previous methods described involve the selection of critical transects along 

streams and the assignment of flow rates that must be maintained to ensure the survival 

of a species. An incremental method differs in that it takes into account several transects 

at once, and analyzes changes in habitat associated with changes in streamflow. 

The ADWR recognizes the Instream Flow Incremental Methodology (IFIM) as 

the standard for developing relationships between streamflows and beneficial uses. The 

Aquatic Systems Branch of the National Ecology Center in conjunction with the U.S. 

Fish and Wildlife Service developed IFIM. It is used as a river network analysis that 

incorporates fish habitat, recreational opportunity and woody vegetation response to 

alternative flow regimes (Stalnaker et al., 1994). 

Within the IFIM, habitat types are quantified in terms of their percentage of 

occurrence in a given reach. PHABSIM (Physical Habitat Simulation) is the method 

used to make these calculations. The PHABSIM contains four components: 1) physical 

measurement of depth, velocity and substrate cover; 2) computer simulation of stream 

hydraulics; 3) determination of species and life history 'habitat suitability curves' and 4) 

calculation of weighted useable area for several flow regimes, fish species and fish life 

stage. The hydraulic simulation predicts water depths, velocities and habitat types in a 

range of different streamflow conditions. When several transects are incorporated into 

the model, the habitat along a reach of stream (as opposed to a point on a stream) can be 

estimated at a range of streamflows. The results of a simulation, along with a knowledge 
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of individual species' preferences at different life stages, provides the amount of suitable 

habitat for fishes at a given life stage and flow. 

The IFIM is the ADWR's preferred analytical tool for determining wildlife 

instream flow needs. In the ADWR's opinion, 4' ••• [IFIM] provides the best information 

available on the effect of a given flow regime on fish habitat ... The IFIM is the only 

method available that allows for the negotiation of flow. For this reason this technique 

may prove valuable for those streamflow situations where maintaining optimum flows, 

rather than minimum flows, is desired" (ADWR 1997). 

Instream Flow Hydrologic Assessment Methods 

In order to support an instream flow request, an applicant is required to assess 

streamflow characteristics at the specific location of the proposed appropriation. The 

assessment is used to demonstrate the availability of requested flows and to establish a 

relationship between beneficial uses along a reach and the associated streamflow at the 

point of measurement. In the case ofTNC, they have chosen to quantify their water right 

at the point at which Sonoita Creek leaves their property, near the confluence with 

Temporal Gulch. 

An applicant must establish the amount of water required to support a beneficial 

use using one of the previously mentioned resource assessment methods. Instream flow 

rates (monthly and yearly) requested in the application, which are consistent with 

available flows, are the measure of that beneficial use. 



ADWR stipulates that median values of monthly streamflow are used in the 

assessment and on the application, while yearly flows are reported as totals. Median 

flows are used in monthly calculations because of the skewed distribution of daily flows 

resulting from infrequent yet large high flows (ADWR, 1997). The median flow rate, or 

middle value when flows are ranked in order of magnitude, provides the most probable 

determination of available streamflow. 
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The goal of the hydrological assessment is to characterize the monthly and yearly 

flow patterns of a stream in quantifiable terms. If there is pre-existing streamflow data 

for the stream at the location of the right~ then the assessment is straightforward. If no 

data exists, then any data gathered can be valuable in assessing available water, even if 

only monthly or bi-monthly measurements (ADWR, 1997). 

The ADWR accepts assessments derived from a variety of techniques. These 

techniques include analysis of gaged stream data using flow duration and correlative 

techniques, or determination of median flows derived from monthly random 

instantaneous flow measurements on ungaged streams. Both are briefly described in the 

following sections. 



Flow Duration Analysis 

Assessment of streamflow available for instream use can be augmented by or 

based on data from a nearby gaging station. A stream gage is considered suitable for a 

hydrologic assessment if it is capable of providing direct information about the site in 

question without resorting to indirect methods (ADWR, 1997). If the data is suitable, it 

can be analyzed using a flow duration analysis. 
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A flow duration analysis consists of developing a so called flow duration curve, 

which shows the percentage of time specific discharges were equaled or exceeded during 

the period of record. Monthly or daily flow volumes are ordered according to magnitude, 

from largest to smallest, and plotted on semi-log paper with flow volumes on the log

scale vertical axis and percent exceedence on the horizontal axis. At any given flow 

volume, it can be estimated what percent of the time that volume is equaled or exceeded. 

Records of at least twenty years are usually required when an assessment is made 

using monthly flow volumes; if daily flow data is available, a record of three or more 

years will suffice (ADWR, 1997). Where three to nineteen years of monthly flow data 

are available, a flow duration analysis based on monthly flow volumes is not feasible, 

because confidence limits deteriorate for a smaller sample size (ADWR, 1997). 

Data from a nearby gaging station, whether active or inactive, can be used to 

augment recent data. A linear regression of two concurrent records can be used to 

estimate missing values in the record of interest. If no concurrent data is available from a 

gage, then a comparison of streamflow at the point of the proposed inst.ream right can be 
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compared to the streamflow at the same point in time at an abandoned gage site. In either 

case, certain criteria must be met to deem the gage data useful: 

1) Streamflow should be relatively free from intervening effects of extensive 

regulation, storage or diversion 

2) A suitable primary station should be available for correlation 

3) The maximum standard error of estimate or spread of about 2/3 of the annual 

runoff values about the correlation line should be less than 30% 

4) The coefficient of correlation should be at least 0.80 

The ADWR tested the old USGS gage data for suitability in determining available 

flows at the PSCP measurement point. Because there were no data from the old USGS 

gage and the PSCP measurement point taken at the same time, new measurements were 

required. Measurements of streamflow at the old USGS gage site and at the PSCP were 

made contemporaneously on several occasions. Over thirty points were used in the final 

analysis of the correlation between flows at the gage site and flows at the PSCP. The 

coefficient of correlation was about 0.60, well below the required correlation of 0.80 

required to use data from another point on a stream (ADWR, 1997). Because of the low 

correlation, the data from the old USGS gage has not been used. 
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Assessment of Ungaged Streams 

Since many Arizona streams have no gaging station records, applicants should be 

prepared to make streamflow measurements. To determine the availability of flows in an 

ungaged stream, applicants must develop a program of periodic instantaneous flow 

measurements at the point on the stream where the right will be measured. Quality of 

data is particularly important when collecting instantaneous flow measurements. When 

an instream flow assessment will be based on a minimum number of data points, close 

attention should be given to circumstances that may alter measurements (ibid.). TNC has 

been making bi-monthly measurements of streamflow at the downstream boundary of the 

PSCP since 1992 (Cooper, 1998). 

The hydraulic simulation described as part of the IFIM can be used to derive a 

minimum flow rate required to maintain certain habitat types. The simulation should 

provide a stage-discharge relationship, provided that streamflow measurements were 

collected over a range of flows likely to occur. A stream stage that supports a given 

habitat can be equated to a certain flow rate, which can then be requested in an 

application if the data collected shows that such flows are available. A difficult footnote 

to the calibration of hydraulic models: the error between the measured and simulated 

flows must be less than the error in the flow measurement, regardless of the simulation 

technique applied (ADWR, 1997). 

The intensive study done by Hardy, Addley and Associates (1995) had little to say 

in its conclusions. Their final results suggested that the natural monthly median flows 

should be maintained within the PSCP to maintain native fish habitat. The 'natural 



monthly medians' that the recommendation speaks of are the few data points that had 

been collected by TNC by 1995, graphed in Figure 9-1. In closing, the report suggests 

that some "judicious habitat enhancement ( e.g., "creation of pools" (ibid.)) could create 

lacking fish habitats, particularly for adult fish. 
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CHAPTERlO 

ARIZONA WATER RIGHTS ADJUDICATION 

The Arizona Court system has decided that it is necessary to review all water 

rights claims in certain parts of the State, in part because total claims on water often 

exceed the actual supply (ADWR, 1999). Furthermore, the evolution of water rights 

since the days of simply posting notice of a right has given rise to a number of different 

formats that claims may take. The Water Rights Registration Act of 197 4 was the first to 

take aim at this problem. The first Arizona water code that allowed for the legal 

registration of water rights was enacted in 1919. The 1974 Act allowed individuals 

alleging pre-1919 water rights to file a claim with the State. Even so, the Courts would 

like to re-examine all existing rights and formally enter them in a common format. 

The review of water rights claims, or' Adjudication', is a process in which the 

Courts will rule on the status of the 77,000 remaining claims on the Gila and Little 

Colorado Rivers. The Gila River Adjudication includes the Sonoita Creek watershed. 

Claimants on Sonoita Creek include cities, individual farmers, private organizations and 

state agencies. The court will decide whether a claimant has a right to use water, the 

exact quantity of water in the right, and the priority date of the right. The court also 

retains the power to impose conditions under which the user may exercise the right. 

The Adjudication is being conducted under the authority and procedures of A.R.S. 

§§ 45-251 through 45-264. The statutes specify that the Adjudication is to be conducted 

in the State Superior Court of the county having the greatest number of potential 

claimants. Accordingly, the Adjudication is being conducted in the Maricopa County 



Superior Court. The ADWR estimates that the total time needed before a final decree is 

issued may be ten to fifteen years (ibid.). 

History of the Adjudication 

The Adjudication unwittingly began in 1974, when the Salt River Water Users' 

Association filed a petition with the State Land Department for an adjudication of its 

water rights. The petition was transferred to the Maricopa Superior Court where it was 

consolidated with other petitions from the Salt, Verde and San Pedro Rivers. The judge 

further expanded the scope of the Adjudication with the addition of the Upper Agua Fria, 

Gila and Upper Santa Cruz Rivers, the latter of which covers Sonoita Creek. 

The Adjudication is necessary because on a statewide level, the surface waters of 

Arizona are over-appropriated. Judging from the claims to surface water already 

received, the ADWR estimates that " . . . total claims to water far exceed supplies" (ibid.). 

Although this does not necessarily mean that claimants in the SCB will be denied their 

pre-existing water rights, it is a definite possibility. 

The ADWR plays the role of chief technical advisor to the Court for the 

Adjudication. They will investigate and prepare all water rights and claims to water 

rights, which will be submitted to the Court for judicial review. If the Court were to 

review every claim, no matter how small, the process might prove impossible. To 

expedite matters, the Court has set a cutoff volume of claim size, under which they will 

not review. All claims less than 500 AF A will not be reviewed unless conflicting 
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evidence to the validity of the claim is presented, limiting the number of claims in the 

SCB that will be reviewed. 
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Currently, Judge Susan Bolton presides over the case that includes Sonoita Creek. 

The Court appointed a Special Master to aid in the process. The Special Master is 

responsible for conducting hearings and preparing reports of the facts of the case to the 

Court. 

Effects of the Adjudication in the Sonoita Creek Basin 

The National Forest Service {NFS) manages a very large percentage of the land in 

the SCB, especially in the watershed defined by Patagonia Lake. NFS land is subject to 

the same water rights laws and procedures as any other land in the SCB. Water uses on 

NFS land include stock watering and domestic use, both of which are monitored by the 

NFS as well as the ADWR. 

Man-made stock watering ponds have been used for cattle for countless years in 

the SCB. The legal status of these ponds has undergone many shifts. The Stockpond 

Water Rights Act of 1977 grants statutory recognition to previously unrecorded 

stockponds. As defined by the Act, a stockpond is restricted to stock watering and 

wildlife use, and must store less than 15 acre-feet of water. 

At the onset of the Adjudication, each and every stockpond required a separate 

claim to be entered in the Adjudication. Because of the huge number of small claims, 

including stockponds, the Arizona Legislature passed House Bill 2276 that allowed small 

claims to be essentially ignored. The Bill stated that stockponds storing less than 15 acre-



feet-which would include all stockponds registered under the 197 4 Act-were 

considered 'de minimus' uses, or uses of small consequence (A.R.S. § 45-258). De 

minimus uses were to be entered into the Adjudication summarily, thus reducing the 

workload of the courts by as much as two-thirds (ADWR, 1999). 

A January 1999 Arizona Supreme Court decision struck down the de minimus 

provision. Judge Feldman ruled that the Bill violated the Separation of Powers clause of 

the Arizona Constitution. The Separation of Powers clause states that there will be three 

distinct branches-the executive, judicial and legislative-in State government that 

influence one another by a system of' checks and balances.' The Judge ruled that by 

legislating the de minimus clause, the State Legislature over-stepped its bounds and 

entered into an area that should be at the full discretion of the Judicial branch alone. 
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The Judge felt that in certain circumstances it would be unwise to ignore even the 

smallest use or diversion of water. The Judge used the example of a 1 acre-foot pond that 

was fed by a 2 AFA spring; the stockpond was certainly not an insignificant use of the 

spring (Arizona Supreme Court, 1999). By striking down the de minimus provision, the 

Court has added approximately 50,000 claims to the Adjudication, bound to lengthen the 

process immensely. Stockpond water rights on NFS land will be held by the NFS when 

they are finally granted. 



Surface Water vs. Groundwater 

Before the Adjudication can proceed, the Arizona Supreme Court must pass its 

decision on how to identify wells that are pumping appropriable surface water. Many 

different tests and methods have been put forth and implemented in the past, none to the 

satisfaction of the Courts. Ideas have ranged from pumping tests and measured loss of 

streamflow to a bright line determination, or identification based purely on distance from 

a stream. Only after the ruling is passed down will players in the SCB be able to 

speculate about the future of their water rights. 
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CHAPTER 11 

CONCLUSIONS/RECOMMENDATIONS 

105 

There are five distinct problems or concerns facing the appropriators of the waters 

of Sonoita Creek. As outlined in Chapter one, they are: 

1) Difficulty in Defining Rights 

2) Water Users Outside the Basin 

3) Water Quality 

4) Partially Informed Parties 

5) Growth 

There are several sources for funding and information available to solve these problems. 

Those sources will be outlined after the previous problems are addressed. 

Difficulty in Defining Rights 

The Town of Patagonia has applied to appropriate 629 AFA to supply the 

residents of Patagonia with drinking water. The Town gets its water from two wells at 

the upstream end of Town. It was wise of the Town to apply for a surface water 

appropriation even though they are pumping water from underground. An Arizona Court 

is currently devising a method to identify wells that pump appropriable surface water, and 

Patagonia will be prepared if their wells meet the criteria set forth by the Courts. 

Past methods of identifying wells that pump appropriable water have been 

rejected by the current Court, but their general design might give insight into how the 

new designation will be made. Of central importance in past methods has been the proof 
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that pumping impacts streamflows and therefore downstream users. The degree to which 

streamflows are affected has often been the sticking point in developing a final method. 

Only after the Court decision defining a method to identify wells that pump appropriable 

water and the decision of the Adjudication will Patagonia, and all other potential 

appropriators, know the exact nature of their water rights. 

Another issue facing Patagonia is the ADEQ's determination of the source of 

Patagonia's water. Currently, Patagonia chlorinates and delivers water from its wells in 

accordance with groundwater treatment policy. If the ADEQ finds that they are pumping 

groundwater under the direct influence of surface water, Patagonia will be required to 

filter their water before delivery in addition to chlorination. Through the ADEQ's Source 

Water Assessment Program, a determination of the type of treatment required for 

Patagonia's municipal water will eventually be determined. 

Water Users outside the Basin 

The town of Sonoita is outside the topographic watershed of the SCB, but water 

use there might affect the availability of water to users in the SCB. Sonoita and upstream 

users in the SCB pump water from a common aquifer. It is possible that water pumped 

by Sonoita might have otherwise flowed downgradient into the SCB. As rapid growth 

continues in Sonoita, the effects may become more pronounced. A study of the 

groundwater gradients in and around Sonoita could clarify the issue. Just as a definite 

line marks the boundary between topographic watersheds, a definite 'no-flow' boundary 

marks the boundary between groundwater basins. Water on either side of the boundary 



flows away from the boundary. Determining the location of the cone of depression of 

Sonoita's wells in relation to the no-flow boundary would answer any questions. 

Rio Rico holds a right to over 4800 AF A from Sonoita Creek, over which it has 

only used a small portion to date. Sonoita Creek flows into the Santa Cruz River at Rio 

Rico only very rarely. Rio Rico exercises their right entirely by pumping. Under prior 

schemes used by the courts in defining wells that pump appropriable surface water, Rio 

Rico's wells, located in the Santa Cruz River streambed, would have been classified as 

pumping appropriable water because of their location alone. In 1999, the Arizona 

Supreme Court was still deliberating on a new method for identifying such wells. If the 

new method includes a clause that pumping must diminish streamflow, then Rio Rico's 

surface water right might not be necessary. 
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The limited data available for the SCB indicates that it would be wise to study 

groundwater movement in and around Patagonia to understand the legal status of its 

waters. Data suggest that there may be a deep groundwater trough that bypasses the 

perennial reach of Sonoita Creek, a distinction that would change the classification of Rio 

Rico's water. Future studies of upstream groundwater movement would better clarify the 

status of Rio Rico's right once the courts decide on a new method. 

Nogales lies outside the SCB and upstream of Sonoita Creek's confluence with 

the Santa Cruz River. Nonetheless, Nogales holds a right to 4250 APA of water from 

Patagonia Lake by an action of the Arizona Legislature. Nogales may only exercise that 

right under drought conditions, and they must supply the conveyance for the water as 

well as compensating State Parks for the water. Even if Nogales were able to meet these 
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conditions, the availability of the water for their use is questionable. If Nogales tried to 

withdraw the water after many months or more of drought, Patagonia Lake might be very 

low and unable to provide the full appropriation. Furthermore, Rio Rico has a right 

senior to that of Nogales. Assuming Rio Rico retains that right, Nogales would not be 

able to withdraw water from the Lake unless Rio Rico was able to withdraw water in 

accordance with their right, a possibility that becomes less likely as Rio Rico grows and 

comes closer to fully realizing their right. 

Water Quality 

In the past, TNC has expressed concerns over the quality of water discharged by 

Patagonia's WWTP. In recent times, TNC has had little conflict with the WWTP and its 

new operators. Patagonia has been negotiating with many State, Federal and 

international parties to build the Town a new WWTP with more capacity and better 

technology. Though this should alleviate any concerns ofTNC, the new plant spawns a 

new issue: At present, the WWTP usually discharges wastewater into the dry streambed 

of Sonoita Creek. The wastewater infiltrates into the ground before potentially arriving 

in the PSCP, providing a natural mechanism to slow the water down and remove 

impurities. As discharges increase, the wastewater will travel further down the channel 

before infiltrating, perhaps eventually reaching the origin of perennial flow. To prevent 

degradation of water quality within the PSCP, discharges from a new WWTP should be 

acceptable for native Creek habitat at the point of discharge. 
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Water quality in tributaries to Sonoita Creek is a concern largely because of past 

mining activities, though water quality can be naturally degraded when percolating 

through natural ore bodies. Mansfield Canyon currently receives funding for remediation 

under the CERCLA Superfund. South of Sonoita Creek, there is another potential 

Superfund site at Alum Gulch. Superfund site designation is only made for sites that are 

a top national priority. Only after more data collection in the Alum Gulch area will there 

be enough information to decide on the appropriateness of granting Alum Gulch 

Superfund status. 

Partially-informed Parties 

There have been numerous protests of the applications to appropriate water in the 

SCB. Though ADWR has not dismissed any of these protests outright, they be dismissed 

in the future. This thesis aims to provide a better understanding of the laws and 

conventions that control water use in Arizona, and in so doing points out instances where 

protests may not be legitimate. 

Patagonia has protested TNC's application for an instream flow right, on the 

grounds that it is unreasonably large and the people collecting the data (TNC employees) 

were not impartial. TN C's application is junior to that of Patagonia and is a non

consumptive use. There is no chance ofTNC's right injuring Patagonia's right. ADWR 

demands that parties submitting applications for instream flow rights make on-site 

measurements themselves, which the TNC has done in the past at other Arizona 

preserves. Finally, the true meaning of TN C's request may be unclear. TNC has 



included a volume and monthly medians in their request for an instream flow right, but 

the true nature of the application is for the median flow in the Creek. The ADWR will 

analyze all available data after protests have been resolved, and based on their own 

calculation of monthly median flows, they will issue the certificate of water right. The 

final numbers on the certificate may vary from those on the original application. 

Rio Rico and Nogales have protested the application by Patagonia to appropriate 

water, on the grounds that it will inhibit them from exercising their senior rights fully. 

Though this may be true, the burden of proof lies with the protestor, and the protests 

cannot subsist without proof. Studies undertaken by the protestors or by independent 

parties could provide the protests with data that is not available at present. 

Growth 
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Upstream of Patagonia, there is abundant private property that could eventually be 

subdivided and developed. The Crown C Ranch at the upstream end of the Basin has 

already been subdivided and 40+ acre lots are for sale. The Rail X Ranch Estates is also 

primed for new development. All developments will require the drilling of single-home 

domestic wells for water supply. Realtors for the properties are confident that wells will 

not require surface water rights and have no intention of pursuing water rights for the 

developments (Property Guild Realty, 1999). If the Adjudication does find that 

groundwater in the new developments is tributary to Sonoita Creek and therefore 

appropriable, upstream growth will be greatly inhibited by TNC's potential instream flow 

right. TNC has applied for the median flow of the Creek, or the flow that is available half 



of the time. In an average year, any upstream use that diminishes flow downstream 

would cause the requested fl.ow to be met less than half the time, no matter how small. 

Funding for Future Hydrologic Research 
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In 1990, Arizona voters adopted an initiative that established the Arizona Heritage 

Fund. The Fund annually allocates $20 million from the Arizona State lottery for parks, 

trails, wildlife, habitat protection, and other environmental purposes (A.R.S. § 41-501). 

In 1992, the Arizona Legislature directed the Arizona Game and Fish Department, the 

Arizona DEQ, and the ADWR to conduct studies relating to riparian areas. 

Simultaneously, the Legislature created a Riparian Area Advisory Committee, 

appointed by the Governor, and charged it with responsibility for developing 

recommendations for protecting riparian areas (A.R.S. § 45-411.02). Also in 1994, the 

Legislature created the Water Protection Fund, to be administered by a commission 

charged with maintaining, enhancing, and restoring the State's rivers, streams, and 

riparian habitats. The fund, administered by the ADWR, has an initial appropriation of 

$9 million. The Fund's monies cannot be used to purchase water rights (Arizona Law 

Review Vol. 36:567 pp. 593-4, 1994). 



Future Inquiries 

Many of the future investigations of the SCB are already set in motion. Perhaps 

of greatest legal importance is the Court 's decision on the definition of appropriable 

water. The status of some current rights and applications and the future development of 

the SCB hinge on the decision. 

The Montgomery and Associates study may not be able to definitively say 

whether or not pumping by Patagonia impacts streamflow (Linquist, 1999). An 

expansion of the study, perhaps by only gaining access to private wells in and around 

Patagonia, could answer the question. Determination of downgradient targets of well 

water might also be made by the use of tracer injection upstream of the PSCP. A tracer 

could be injected into Patagonia's wells when they are not running, and evidence of the 

tracer sought at downstream wells and in the Creek itself. Results of such experiments 

could also help explain what groundwater is doing in the deep basin that parallels the 

perennial reach. 

Many of the legal questions that remain unaddressed or unanswered could be 

resolved with a more detailed understanding of groundwater movement in the stretch 

from upstream of Patagonia to the PSCP. Gravity surveys have shown the possible 

presence of a deep basin-fill feature that parallels the Creek to the south, by-passing the 

perennial reach (Menges, 1981 ). Preliminary (unpublished) data from the WPF study of 

the Creek suggest that groundwater may be moving from north of the Creek to the Creek, 

and then continuing to the south, perhaps towards the deep basin-fill structure. While 
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such speculation is based on limited evidence, it provides a good starting point from 

which future studies could be designed. 
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Only after the true groundwater flow regime in the area has been quantified, or at 

least qualitatively assessed, can the true legal nature of the water pumped by Rio Rico be 

determined. Whether pumping groundwater or appropriable subflow, the water has been 

available for Rio Rico in the past. Rio Rico may continue using water as they have in the 

past, only with a different legal designation. 



ADEQ 
ADWR 
AFA 
AMA 
ARS 
BAD CT 
BICC 
CERCLA 

CWR 
EPA 
ESA 
ET 
GWUDISW 
IFIM 
NADBank 
NFS 
PHABSIM 
PSCP 
SCB 
SLD 
SWAP 
TNC 
USFWS 
USGS 
WPF 
WWTP 

APPENDIX 

List of Acronyms 

Arizona Department of Environmental Quality 
Arizona Department of Water Resources 
Acre-Feet per Annum 
Active Management Area 
Arizona Revised Statutes 
Best Available Demonstrated Control Technology 
Border International Cooperation Commission 
Comprehensive Environmental Remediation, Compensation and 
Liability Act 
Certificate of Water Right 
Environmental Protection Agency 
Endangered Species Act 
Evapotranspiration 
Ground Water Under the Direct Influence of Surface Water 
Instream Flow Incremental Methodology 
North American Development Bank 
National Forest Service 
Physical Habitat Simulation 
Patagonia-Sonoita Creek Preserve 
Sonoita Creek Basin 
State Land Department 
Surface Water Assessment Program 
The Nature Conservancy 
United States Fish and Wildlife Service 
United States Geological Survey 
Water Protection Fund 
Waste Water Treatment Plant 
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