





U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

Ground-Water Quality in Alluvial Basins
that have Minimal Urban Development,
South-Central Arizona

By D.J. GELLENBECK and ALISSA L. COES

Water-Resources Investigations Report 99—4005

National Water-Quality Assessment Program

Tucson, Arizona
1999



CONTENTS

Page
ADSITACE ...cvecviietce ettt ee bttt ettt st b et b b s e ea et st ea st SRS Raes Rt eSS R b e R e e e R bR e e e bbb R s bt s 1
INETOAUCHION ...ttt s st sb e s e s s bR et en bbb s rea s baes 1
DeSCription Of STIAY Ara ........ccocvueriiiiiiiirirecrernen et esc et st s s a s sens 3
GEOIOZIC SEILINE ...eeeeiuiteriiieeiriietc et cceiis ettt s e ers s st eut st es st s tsases e scatsesesaeneatsasesesstsasersssssresarireranss 3
Population and 1and USE ..........ccevuriiiniiiccteectr ettt e e st 4
Description of data and statistical methods of data analysis................cccvmiiinniniiciniece e 4
Data SEIECHION ...ttt et bbb bbb re bbb eren 4
Statistical methods Of data ANALYSIS ......cccecveeeiirericiiniieriererie ettt saesaesaesesenas 7
Ground-water quality in alluvial basins that have minimal urban development.............cccocoevvciiirviinininniiennnn. 7
Categorization of basing by Sround-Water YPE ..........cccceeeeriirreriirreniiceccnisiise st sr e esesens 7
Hydrogeology and ground-water quality of selected basins..........cccoeeeriereinineiicinrnniinieinecnens 8
SHerra VISta BaSIN....c..civceuieiieiireiirieitetcieceterst et e be e s a s s s ene s e 8
HYArogeology......ooveveviiiriiiniecei s s e 8
Ground-water QUALILY ......c.ccoriireireeieiinrire ettt e bt se st srae st be s s s b b 10
AVIa Valley BasiN........cciiiiiiiiiicii s e 10
HYATOZEOIOZY .. cvererieeercicnterccreesete sttt ereae b s ebe e sr et e sbebssmsassresbenssbsnssbasesansrens 10
Ground-water QUALILY ......co.ovciireciiiiiireiinrcn it er e 13
ELOY BASIT..cotiiitieiereiscee et n e s et tses st s s ae st st e e st sae e et e et et et et satstaeseteerasesnertenaesheertene 14
HYATOZEOIOZY ......ceivieririiticietiieeinnitceeit ettt sest st st sa e s st svs s s asr e et sassaene 14
Ground-water QUALILY .........oceeerrerererenreieneresenteseeseeiseeresrtesseseeenestsaesesesesasesseesaesessesenenesssnene 16
Santa ROSa BaSin........ccoiiiiiiiiit s 17
HYArOZEOIOZY ... e eeeitreieieeer ettt saa e et aae s e e st e e e mee e srteesense e st sseebae s e s neeneas 17
Ground-water QUALILY ......c.cccoveirirermirercneiitreeseeseee sttt e st 17
Rainbow Valley Basin .....c.ccccvvviimeiiriiniiiiineisenstcssrs ettt a e 20
HYAIOZEOIOZY -..c.veevrreeectcieree ittt sttt smae v s e e e ses e b s eseoes bt smsaeemsaneneeasstemeas 20
Ground-Water QUALILY ........c.ceeriiiereereerrrieccneer sttt se s et sbebs et e ese s e seenes 20
Comparison of ground-water quality among selected basins ...........ccoeevvvinivcrrivciinnn 22
SUMMATY and CONCIUSIONS ......ccceviuiivieeiiirrenieiierertceeesrnresiestssteraesersssressestssassansesssstensssassessessesetnsensessessetessescersasses 24
REfEIENCES CIEA ..ottt ettt ea et st st e bt e s es b e e s e aea s et eaesenbessaseneebeneesssussessearasensen 25
FIGURES
1. Map showing land use and land cover of the ground-water basins in the
Central Arizona Basins StUAY area .........cococveveriiiiiiiiiiieeetiieen et s 2
2. Profile showing structural positions of some Arizona basins..........c.cececeieniinrersisininen, 4
3.-4. Maps showing:
3. Water-type categories of the ground-water basins and the approximate area
of the “Gila Low” in the Basin and Range Lowlands Province of the
Central Arizona Basing StUAY @rea ........c..ccocveeeiiiecinieeeeneiiee ettt rstssssns 5
4. Location of evaluation sites and generalized surficial geology of the Sierra Vista Basin......... 9
5. Trilinear diagram showing relative compositions of ground water from the Sierra Vista,
Avra Valley, Eloy, Santa Rosa, and Rainbow Valley Basins, south-central Arizona.........c.ccccoeeeevenene 11
6.-8. Maps showing location of evaluation sites and generalized surficial geology of the:
6. AVIA Valley BaSin ....cccciiiiiceciic ettt st n et n e 12
7. ELOY BASIf....occiieciiiiecriene ettt steee e nastese st saeetossasste s anerssaaneste st ss et st e st et e e et ennstansenetensan 15
8. Santa ROSa BASI........coocieveiiriireenecitceese sttt sesae e stsrestesesaesnbesasssssesesseserasseenes 18
9. Boxplots showing concentrations of dissolved sodium and calcium in ground water
from bedrock and basin-fill deposits, Santa R0sa Basin ........cc.cccveceriiieiennnniinennienecerereseeeneeseesaneens 19
10.  Map showing location of evaluation sites and generalized surficial geology
of the Rainbow Valley Basif ..........ccccovmrriieiceeecece et essae e nsse s sssesese s nas s sasassassssssees 21

Contents V



FIGURES—Continued

11. Boxplots showing specific-conductance values in ground water from the Sierra Vista,

Avra Valley, Eloy, Santa Rosa, and Rainbow Valley Basins, south-central Arizona............c.ccoeeveeeruenne 23
TABLES
1. Ground-water quality and land-use data for basins in the Basin and Range
Lowlands Province of the Central Arizona Basins study area, 1917-96...........cccoeveeeeinnicecneenaen 6
2. Characteristics of ground-water quality data used for detailed evaluations...........ccccoeevvreccrnnrinenne 8

CONVERSION FACTORS

Multiply By To obtain
feet (ft) 0.3048 meter
mile (mi) 1.609 kilometers
square mile (miz) 2.590 square kilometer

ABBREVIATED WATER-QUALITY UNITS
Chemical concentration in water is given in milligrams per liter (mg/L). Milligrams per liter is a unit expressing the

solute mass (milligrams) per unit volume (liter) of water. Specific conductance is given in microsiemens per centimeter
at 25 degrees Celsius (uS/cm at 25°C).

VERTICAL DATUM
Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929—a geodetic datum derived

from a general adjustment of the first-order level nets of the United States and Canada, formerly called “Sea Level
Datum of 1929.”
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Statistical Methods of Data Analysis

A variety of statistical methods were used to
determine the amount of association between
inorganic constituents and other parameters. The
Statistical Analysis System (SAS, SAS Institute,
Inc., 1989) was used to calculate Kendall’s sau-b
test statistic (Helsel and Hirsch, 1992)—a
nonparametric measure of the association between
two variables—for correlations between specific-
conductance values and total depth of well, and
specific-conductance values and depth to top of the
perforated interval. The null hypothesis of no
association between variables was rejected if the
probability of obtaining the correlation by chance
was less than or equal to 0.05.

SAS was used to calculate the Kruskal-Wallis
test statistic (Helsel and Hirsch, 1992)—a
nonparametric measure of the association between
several independent sets of data. This statistic was
used to test the hypotheses that (1) specific-
conductance values for all basins in a group were
the same and (2) calcium and sodium concen-
trations were the same for wells in the Santa Rosa
Basin that were completed in different geologic
units. The null hypothesis of identical median
values for all data sets was rejected if the
probability of obtaining identical medians by
chance was less than 0.05. The computer program
Statit (Statware, Inc., 1992) was used to apply the
Tukey method of multiple comparisons (Helsel and
Hirsch, 1992) to the ranks of specific-conductance
data to determine if the data for one basin were
significantly different when compared with data for
other basins in the group. An overall probability
less than or equal to (.05 for the Tukey test was
considered statistically significant.

GROUND-WATER QUALITY IN
ALLUVIAL BASINS THAT HAVE
MINIMAL URBAN DEVELOPMENT

Ground-water types were defined for 13 of the
16 alluvial basins in the study area. Five of the 13
basins—Sierra Vista, Avra Valley, Santa Rosa,
Eloy, and Rainbow Valley—were chosen for
additional evaluations. Evaluations included
comparisons of water-quality data to the aquifer

materials and to USEPA drinking-water regula-
tions, and statistical evaluations of the relation
between specific-conductance values and well
depth, and specific-conductance values and depth
to top of well-casing perforations.

Categorization of Basins by
Ground-Water Type

Cations and anions that contributed more than
50 percent of ions to solution on a milliequivalent
basis were identified for samples from 13 of the 16
basins (table 1). The predominant cation and (or)
anion that contributed more than 50 percent of the
ions to solution in more than 50 percent of the
samples for the basin were used to define
four water-type categories—calcium carbonate
(CaCO3), calcium mixed anion (Ca mixed anion),
sodium carbonate (NaCOs), and sodium chloride
(NaCl) (table 2). Evaluation of the spatial
distribution of the water-type categories indicated
that basins with the same water types generally are

located in the same geographical area (fig. 3;

table 2). This categorization generally is the same
as that in previous investigations of this area
(Thompson and others, 1984)

To further characterlze each of the four

water-type categories, at least one basin from each

category was selected for additional evaluations.
The basins selected were Sierra Vista, Avra Valley,
Eloy, Santa Rosa, and Rainbow Valley. In general,
the basins chosen in each category were either the
only basin in the category or the basins that had the
largest number of sample analyses available.
Although Maricopa-Stanfield had a larger number
of analyses than Santa Rosa, Santa Rosa was
chosen because of the smaller extent of agricultural
land use relative to Maricopa-Stanfield. Two
basins—Sierra Vista and Avra Valley—were
chosen to characterize the calcium carbonate
water-type category because of the large number of
basins in that category. Water-quality analyses
available in each of these five basins were
compared to the conditions described in the “Data
Selection” section of this report to determine if the
analyses contained acceptable data for additional
evaluation. The data selection process reduced the
number of available analyses for evaluation in each
of the five selected basins (table 2).

Ground-Water Quality in Alluvial Basins that have Minimal Urban Development 7



Table 2. Characteristics of ground-water quality data used for detailed evaluations
[Basin number corresponds to number used in figures | and 2; uS/cm, microsiemens per centimeter at 25k°C; mg/L, milligrams per liter; ft, feet;

number in parentheses is median value}

Number Specific con- Nitrate Well depth
of analy- ductance Fluoride plus nitrite (ft below
Basin ses (uS/cm) (mg/LasF) (mg/L as N) land surface)
num- evalu-  Water-type
ber Basin name Time period ated category Range Range Range Range
5 Sierra Vista 1971-96 23 Calcium car-  241-4,400 0.1-2.2 0.05-3.0 100-855
bonate (360) (0.3) (0.75) (500)
7  Avra Valley 1971-86 43  Calcium car-  300-1,270 0.1-8.7 0.67-25 135-1,510
bonate 415) (0.5) (1.9) (580)
12 Eloy 1976-92 18  Calcium 379-3,300 0.3-35 10.88-38 102—-1,300
mixed anion (794) (0.6) (6.9) (666)
14 Santa Rosa 1976-80 14 Sodium 497-1,250 0.1-2.2 21.30-3.70 36-692
carbonate (695) (0.85) (2.50) (236.5)
16  Rainbow Valley 1972-86 16  Sodium chlo- 860-3,600 0.6-6.8 1.2-28 434-1,150
ride (1,707) (4.45) (6.95) (842.5)
YFifteen analyses available.
2Two analyses available.
/
v v v

Hydrogeology and Ground-Water
Quality of Selected Basins

Sierra Vista Basin

The Sierra Vista Basin (also referred to as the
Sierra Vista subbasin) has an area of 2,500 mi? of
which 699 mi? aié in Mexico. The basin is 97 mi
long and has an average width of 30 mi (Arizona
Department of Water Resources, 199'T). The
western boundary of the basin is formed by the
Huachuca, Mustang, Whetstone, and Rincon
Mountains (fig. 4). The Mule, Dragoon, and Little
Dragoon Mountains and the Tombstone Hills form
the eastern boundary. A bedrock constriction
referred to as “the Narrows” forms the northern
boundary, and the border between the United States
and Mexico is the southern boundary of the study
area.

The highest point in the basin—about 9,400 ft
above sea level—is in the Huachuca Mountains.
The elevation of the valley floor ranges from about
3,300 to about 4,300 ft above sea level. The major
surface-water drainage, the San Pedro River, flows
northward through the basin; however, flow is
perennial only in some sections of the river. Land
use in the basin is 83 percent rangeland, 13 percent
forest, 2 percent urban, 1 percent agricultural, and
less than 1 percent barren land (fig. 1; table 1). The

cities of Sierra Vigta, Bisbee, Benson, Huachuca
City, and Tombstone are in this basin (fig. 4).

Hydrogeology

The mountains that surround the Sierra Vista
Basin consist of metamorphic, igneous, and
consolidated sedimentary rocks that range from
Precambrian to Tertiary in age (fig. 4; Roeske and
Werrell, 1973). The mountains on the west side of
the basin mainly consist of sedimentary, granitic,
and volcanic rocks. The mountains on the east side
of the basin mainly consist of consolidated
sedimentary, volcanic, metamogphic, and granitic
rocks (Roeske and Werrell, 1973).

Sediments in the basin range from Tertiary to
Quaternary in age and were derived from the local
mountains (Brown and others, 1966) and are further
categorized on the basis of lithology. The oldest
sediments are part of the Pantano Formation that
consist of gravelly sandstone to conglomerate
interbedded with mugdstone and siltstone (Roeske
and Werrell, 1973); near Sierra Vista, these
sediments range in thickness from 490 to 1,180 ft
(Putman and others, 1988). Basin-fill deposits that
overlie the Pantano Formation range in thickness
from a few feet to more than 1,640 ft and include
partially cemented interbedded gravel and
sandstone overlain by poorly cemented gravel,
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Silver Bell, Waterman, Roskruge, and Baboquivari
Mountains and along the eastern and southern
boundaries in the Tortolita, Tucson, Sierrita, Cerro
Colorado, and San Luis Mountains. Intrusive
igneous rocks, primarily granite, are found mainly
in the Tortolita, Sierrita, and Quinlan Mountains.
Sedimentary rocks are exposed in the Pozo Verde
and Oro Blanco Mountains along the southern
boundary. Sedimentary rocks with local volcanic
rocks are found in the Tucson, Sierrita, Los Guijas,
San Luis, Baboquivari, Roskruge, and Waterman
Mountains. Metamorphic rocks are found in the
Oro Blanco and Tortolita Mountains. P

According to Hanson and others (1990), the
basin-fill deposits are more than 9,000 ft thick in the
northern part of the basin and are divided into two
hydrogeologic units—upper alluvium and lower
alluvium. The upper alluvium is gravel, sand, and
clayey silt, and is 100 to 1,000 ft thick. The lower
alluvium is more consolidated and in the north-
central part of the basin consists of fine-grained
evaporite deposits of gypsiferous and anhydritic
clayey silt and mudstone.

Ground-water flow before the beginning of
agricultural activities generally was from south to
north through the basin (White and others, 1966).
Increasing depths to ground water through time in
the northern part of the basin reflect the effects of
ground-water withdrawals ghat occurred until 1985
(White and others, 1966, Cuff and Anderson,
1987). In the northern part of the basin, perched
ground water was believed to have developed from
ground-water withdrawals during this same period
(Cuff and Anderson, 1987). Pumpage from Avra
Valley was significantly reduced during 1975 to
1984 as the result of the purchase and retirement of
agricultural land by the city of Tucson, which is in
the adjoining ground-water basin to thg east of Avra
Valley (Cuff Anderson, 1987). Depths to
ground water|séem to fhave decreased or remained
steady since 1985 (City of Tucson, 1997).
Ground-water flow in the northern part of the Avra
Valley Basin near Three Points is toward the
northeast; along the general alignment of Brawley
Wash, ground-water flow is toward the north to
northwest (City of Tucson, 1997).

Ground-water withdrawals in the southern part
of the basin have not been as great as in the northern
part; consequently, depths to ground water in the
southern area have not been affected by pumping

,
(White and others, 1966). Ground water flows from
south to north through this part of the basin and is
recharged from infiltration of precipitation that ialls
in th ding mountains. v
in the surrounding mountains S/odﬂ ”J

phls

The ground-water quality data useﬁ for this
analysis included 43 samples collected between
fig. 6; table 2). Ground water in this basin
has been classified as calcium carbonate (fig. 3).
One sample from southern Avra Valley contained

VP

)1' o
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fluoride at a concentration higher than the USEPA ~ wimasy

MCL of 4 mg/L (U.S. Environmental Protection
Agency, 1996; fig. 6). The sample was collected in
an area pre\gously identified by Robertson and
Garrett (1988) as havi_‘r_l ﬂ%e concentrations
lower than the USEPA MCL~41 to 2 mg/L. The
occurrence of fluoride in ground water in southern
Arizona is controlled by the availability of fluoride
in rocks, mineral equilibrium reactions, and
exchange or sorption-desorption reactions on clay
minerals (Robertson and rrett, 1988). Two
samples had nitrate (NO3) concentrations greater
than or equal to the USEPA MCL of 10 mg/L as
nitrogen (fig. 6). These samples are from an area
where similar NO;3 concentrations were found
in ground water along the Santa Cruz River
(Osterkamp and Laney, 1974). Possible sources of
NO; in this area include sewage effluent discharged
to the Santa Cruz River and used for irrigation,
irrigation return flows, septic tanks, feedlots
dairies, and sanitary landfills (Martin, 1980).
Nitrate concentrations inc,rgs’e;‘ctlc‘_ien :gl}s area
between 1944 and 1977 and were attributed to the
application of sewage effluent that was used for
irrigation until 1970 (Martin, 198(r). Many of the
wells used in this evaluation are within agricultural
areas; therefore, the high nitrate concentrations
could be related to this land-use type.

Specific-conductance values for ground water
in the Avra Valley Basin range from 300 to
1,270 uS/cm (median =415 pS/cm) and generally
are less than 1,000 uS/cm. The sample with the
highest specific-conductance value is from a well in
the northern part of the basin where basin-fill
evaporite deposifs have been identified (Hanson
and others, 1990) and concentrations of dissolved
solids tend to be greater than 1,000 uS/cm (Kister,
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_4ugmee—" are located in this basin.

1974{ This area also had some of the most
intensive agricultural activity in the basin in
conjunction with the largest increases in depth.
to ground water (Cuff and Anderson, 1987).
Specific-conductance values had no significant
trend with well depth or depth to top of well-casing
perforations.

Eloy Basin

The Eloy Basin includes approximately
1,260 miz; the basin is 45 mi long and the valley
floor ranges in width from 10 to 35 mi. The
southern boundary is formed by the Silver Bell
Mountains (fig. 7). The eastern boundary is formed
by Picacho Peak, the Picacho Mountains, and an
unnamed range that contains Middle Mountain and
Allen’s Peak. The northern boundary is formed by
an unnamed range on the northeast that contains
Mineral Mountain and on the northwest by the
Santan and Sacaton Mountains. The basin-fill
sediments along the western boundary are
continuous with those of the Maricopa-Stanfield
Basin (fig. 1; table 1). The Casa Grande Mountains
are in the basin near the western boundary, and the
Silver Reef and Sawtooth Mountains form part of
the western boundary. The highest point in the
basin is in the Picacho Mountains at approximately
4,500 ft above sea level. The elevation of the valley
floor ranges from about 1,300 to about 1,800 ft
above sea level.

The major surface-water drainages are the
Santa Cruz and Gila Rivers. The Santa Cruz River
enters the basin between Picacho Peak and the
Silver Bell Mountains; however, it seldom flows
northwestward through the basin, except during
extended periods of heavy rainfall. The channel
becomes indistinct within the basin and becomes
more defined where it exits the basin between the
Casa Grande and Silver Reef Mountains. The Gila
River flows across the northern part of the basin
from east to west; the Ashurst-Hayden diversion
dam at the northeast end of the basin diverts most of
the water from the Gila River for irrigation use.

More than 60 percent of the area in this basin
is rangeland, 1 percent is urban, 33 percent is
agricultural, and the remaining 3 percent is/barren
land (fig. 1; table 1).” The town of Florerice and
the cities of Casa 'Grandg, Coolidge, and Eloy
Parts of the Tohono

O’odam and Gila River Indian Reservations are
along the southwestern and northern boundaries,
respectively.

Hydrogeology

The mountains that surround the Eloy Basin
include igneous, sedimentary, and metamorphic
rocks that range from Precambrian to Tertiary in
age (fig. 7). Volcanic rocks are exposed in the
mountains along the southern boundary at Picacho
Peak and in the Silver Bell, Sawtooth, and Silver
Reef Mountains. The mountains along the eastern
boundary primarily consist of granitic and
sedimentary rocks and include some metamorphic
rocks. The mountains along the northwestern
boundary primarily consist of granitic rocks and
include some metamorphic and volcanic rocks.
The rocks in the Casa Grande Mountains are
metamorphic.

The basin-fill deposits are several thousand feet
thick (Thomsen and Baldys, 1985). Hammett
(1992) divided the basin-fill deposits into two
hydrogeologic units—upper basin fill and lower
basin fill. The upper basin fill is moderately
consolidated to unconsolidated gravel, sand, silt,
and clay. The center of the basin contains the most
fine-grained sediments. The lower basin fill is more
consolidated and consists of finer-grained deposits
of sand, silt, and clay than the upper basin fill.
Evaporite deposits that_include gypsum and salt
(Kister and Hardt, 1966) and gypsiferous mudstone
also are found in this unit.

Before the beginning of agricultural activities,
ground-water flow generally was northwestward,
through the basin (Thomsen and Baldys, 1985).
Hammett (1992f&escribed two ground-water flow
regimes that correspond with the hydrogeologic
units and several areas of perched ground water.
Ground-water flow in the upper and lower basin fill
is toward depressions in the ground-water table that
have resulted from excessive pumping over several
decades. Ground-water flow in the upper basin fill
is affected by a depression in the ground-water table
approximately halfway between the Picacho and
Casa Grande Mountains. Ground water in the lower
basin fill flows toward the water-table depressions
to the south, east, and northeast of the Casa Grande
Mountains. In the northern part of the basin,
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the Efoy Basin. Ground water from the Santa Rosa

Basin was categorized as sodium carbonate and had
a median specific-conductance value of 695 uS/cm.
Other studies (HeHett-and-Garrett; 1984, Robertsom

and Garrett—1+988) have reported fluoride and

7 arsenic concentrations that exceeded USEPA
A ?’ MCL’s. Basin-fill evaporite deposits contribute to

the relatively higher median specific-conductance
values in this basin. Ground water from Rainbow
Valley Basin was categorized as sodium chloride
and had the highest median specific-conductance
value, 1,707 uS/cm, of the five selected basins. Ten
of the 16 samples used in this evaluation had
jde concentrations greater than the, USEPA
. Four of the 16 samples had nitrate con-
centrations greater than the USEPA MCL.

The sources of fluoride in the ground water in
the selected basins are minerals in the basin-fill
deposits, including fluorite )(f‘aﬁf)’, ion exchange,

and sorption-desorption reaction&(m

Garrett;1988): Nitrogen sources include a geologic
origin, as well as anthropogenic inputs that include

fertilizers and sewage effluent used for irrigation

In general, the specific-conductance data used
for the selected basins were not significantly
correlated with well depth or depth to the top of
well-casing perforations. A relation of increasing
specific-conductance values with increasing well

#'o sems —~ depth was found to exist in the data used for the
én bz~ Eloy Basipgf) possibly owing to the relative

n.;;

"proportion of ground-water contribution from the
basin-fill evaporite deposits.

When specific-conductance values were
compared among the five selected basins, values
were shown to increase in a northwestward
direction toward the central part of Arizona.
Statistical comparisons of specific-conductance
values indicated that ground water in the Rainbow
Valley Basin was significantly different from
ground water in the other four basins. Alternately,
specific-conductance values for the Eloy and Santa
Rosa Basins were not found to be significantly
different from each other, and values for the Avra
Valley and Sierra Vista Basins were not found to be
significantly different from each other. The
increase in specific-conductance values toward the
northwest could be attributed to the basin-fill
evaporite deposits located in three of the basins

within the “Gila Lowy, (Rierce;—+984. The Eloy

/41«)4«;;;
s Masds ane o Tt Federc s o4
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Basin and northern parts of the Avra Valley and
Rainbow Valley Basins are within the boundary of
the “Gila Low.” Basin-fill evaporite deposits have
been documented in the Eloy and Avra Valley
Basins, but have not been identified in the Rainbow
Valley Basin, which is also within the “Gila Low.”
Additional information on the basin-fill materials in
the Rainbow Valley Basin may reveal the presence
of evaporites.

The results from this study provide a
framework upon which effects from water-quality
roblemgassociated with urbanization can be
¢valuated. Ground-water quality data for basins
with significant urban development within the
Basin and Range Lowlands Province of the CAZB
study area can be compared with these results to
differentiate between effects on water quality from
urban development and effects from other factors.
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