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Summary 

This geologic map database and report represent a new geologic map compilation of the 

four 1:100,000-scale geologic maps that encompass the Phoenix metropolitan area. This 

compilation includes new mapping of the deposits associated with the major river systems and 

their largest tributaries. In addition, mapping of deposits of smaller tributaries was revised and 

the accuracy of map unit boundaries was improved in many parts of the map area. We made 

minor revisions of existing bedrock mapping, primarily along boundaries between previous 

compilation maps, and have grouped and substantially simplified the many bedrock units used 

in previous compilations.  

The primary motivation for developing this new compilation is to depict uniformly and 

relatively simply the main geologic units that have been and could potentially be exploited for 

aggregate resources. The main sources of aggregate have been deposits of the 5 major rivers 

(Salt, Gila, Verde, Agua Fria, and Hassayampa) that cross the Phoenix area, and our map 

differentiates young, intermediate, and old geologic deposits for these rivers. Each of these 

rivers drains a large watershed with diverse types of bedrock, and gravel and sand deposited in 

the Phoenix area has commonly been transported for tens of miles or more, so the deposits of 

these rivers produce generally high-quality aggregate products. Deposits of the next smaller set 

of fluvial systems (New River, and Skunk, Cave and Queen Creeks; and on the margins of the 

Phoenix area, Santa Cruz River, Tonto and Sycamore Creeks, and Centennial Wash) are quite 

extensive, but the mixes of rock types typically are much less diverse. These deposits may yield 

high-quality aggregate and they have been exploited with a few moderate or large aggregate 

pits, but these deposits have been less important sources of aggregate. The bedrock units in the 

Phoenix area are quite complex, but we present a much simplified version of the bedrock using 

24 different rock units. Some of these bedrock units have been mined for landscape or 

decorative rock, but the usefulness of a particular rock may depend on local conditions that are 

not captured in this map. Together, these data can be used by local governments as one 

important tool as they include potential aggregate resources in their land management planning, 

as mandated by the Aggregate Protection Act of 2012 (SB 1598). These data should also serve 

as a useful reconnaissance tool for aggregate producers when they evaluate potential future 

resources. 

Introduction 

This map, report and database represent a new geologic map compilation of the greater 

Phoenix metropolitan area. The primary purpose of this compilation is to depict uniformly and 

relatively simply the areal distribution of the main geologic units that have been and could 
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potentially be exploited for aggregate resources. Access to high quality aggregate resources at a 

reasonable cost has been a critical component in the growth and development of this region. 

Recognizing the need to ensure that access to aggregate resources be preserved, the Aggregate 

Protection Act (Senate Bill 1598) was passed in 2012 requiring local governments to include 

areas of potential aggregate resources in their planning processes. The primary intent of this 

legislation was to provide a framework in which local government planners will work with the 

mining industry to ensure continuing access to affordable construction materials (Haley & 

Aldrich, 2015). Existing geologic maps of the Phoenix area included some information that 

could be used to this end, but mapping was not uniform and generally did not depict deposits of 

the larger drainages as clearly as would be optimal for use in aggregate resource potential 

assessments. This new compilation addresses these issues through reorganization and 

reinterpretation of previous compilation maps, and some new mapping of river deposits.  

The Phoenix area is built upon vast quantities of sand and gravel supplied by fluvial systems 

of all sizes, but the predominant sources of aggregate have been deposits of the major rivers 

that cross the metropolitan area. The areas covered by these river deposits are depicted on this 

map (see Fig. 1). Deposits of smaller, but still relatively large, rivers and creeks have been less 

important sources of aggregate; areas covered by these deposits are also depicted on the maps. 

Deposits of small tributary washes are differentiated by age, but not by individual source or 

lithologic composition; these deposits cover large areas but have not been significant sources of 

aggregate. The bedrock geology of the Phoenix area is quite complex, but we present a much 

simplified version of the bedrock geology using 24 different rock units based on age of the 

rocks and their lithology. Some of these bedrock units have been mined for crushed rock, but 

the usefulness of a particular rock may depend on local conditions that are not captured in this 

map. The map also depicts areas of active aggregate operations, inactive or former aggregate 

pits, and bedrock quarries as a separate map unit (unit da).  

Aggregate resources have been and will continue to be a critical factor in the development of 

the Phoenix metropolitan area. Whereas natural aggregate sources are in short supply in some 

parts of the country (Langer et al., 2004; Langer, 2011), the availability of abundant aggregate 

of sufficient quality within or near the Phoenix metropolitan area has kept aggregate transport 

costs reasonably low in comparison with other parts of the U.S. However, it is obvious when 

viewing the map data presented here that large areas of potential aggregate resource been 

rendered unavailable due to development (“sterilized”; Haley & Aldrich, 2015), and land-use 

disputes have arisen in some areas where development has occurred near existing aggregate 

pits. Ensuring access to an economically viable supply of aggregate is a key factor in the 

continued growth of the Phoenix metropolitan area. Identifying and protecting potential 

resources from urban encroachment and identifying potential resources in areas that are likely 

to develop in the future are critical. These new data do not provide specific assessments of 

aggregate quality, nor do they provide volumetric estimates of potential aggregate resources. 

They do provide a basis for assessing the spatial extent of geologic units that have provided 

aggregate resources and could be sources of aggregate in the future. Thus, the information 

included in this map and database should be an important tool for local governments to use 

when considering potential aggregate resources in their land management planning, as 

mandated by SB 1598. These data may also serve as a useful tool for aggregate producers when 

they evaluate potential future resources. 
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This is version 2.0 of the aggregate compilation map for the Phoenix area. It includes a 

number of fairly minor map revisions and a substantially revised and expanded text (this 

report). This new version is dedicated to Larry D. Fellows, former Director of the Arizona 

Geological Survey and State Geologist. 

Mapping Strategy and Limitations 

This new compilation was initially derived from data from previous 1:100,000-scale 

geologic compilation maps (Reynolds and Grubensky, 1993; Reynolds and Skotnicki, 1993; 

Spencer et al., 1996; Pearthree et al., 1997; Spencer et al., 1998). These maps were originally 

compiled on mylar versions of 30’ x 60’topographic sheets; these were later digitized using in 

an ArcGIS (ESRI) environment. The current compilation began with the digital versions of 

these maps. We largely remapped the deposits associated with the major river systems (Salt, 

Gila, Verde, Agua Fria, and Hassayampa) and their largest tributaries (New River, and Skunk, 

Cave and Queen Creeks). This remapping was based on the existing compilations and more 

detailed maps, reconnaissance field investigations, brief visits to many existing aggregate 

operations, and interpretation of high-quality georeferenced aerial photography and topographic 

maps in ArcGIS. The new mapping was typically done at a scale of ~1:10,000, which allowed 

for much more accurate representation of unit contacts than was possible for the initial 

1:100,000-scale compilations. Nearly all of the boundaries associated with the river deposit 

map units were modified or are entirely new, but there are undoubtedly still some areas where 

the accuracy of location of unit boundaries could be improved. Mapping of deposits of smaller 

tributaries was also improved in many parts of the map area, due primarily to the current 

availability of much better, georeferenced aerial photo imagery and the capability of mapping at 

a larger scale as noted above. Inconsistencies and discrepancies across boundaries between the 

previous compilation maps have been addressed. Additional improvements in unit 

interpretation and map accuracy could certainly be made in many areas, especially in areas 

away from the larger fluvial systems. We made minor revisions of the compiled bedrock 

mapping, primarily along boundaries between the previous compilation maps. More 

importantly, we grouped different kinds of bedrock into generalized map units based primarily 

on age and lithology that are appropriate for a regional compilation map. 

The compilation scheme used in this map is designed to emphasize geologic units that have 

been and have the potential to be sources of significant amounts of relatively high-quality 

aggregate. Each of the 5 major rivers drains a large watershed with diverse types of bedrock, 

and gravel that has been deposited in the Phoenix area has commonly been transported for tens 

of miles or more. The proportion of less resistant rock types is diminished by this transport, 

which results in a high-quality rock product for use in various types of aggregate 

(Hayley&Aldrich, 2015). Although the characteristics of river deposits vary substantially both 

downstream and laterally across the river corridors, in general they contain substantial amounts 

of gravel and sand. The deposits of each of these large rivers are divided into young, 

intermediate, and old units. Progressively older river deposits preserved in increasingly higher 

river terraces flanking the modern floodplain have greater soil development near the surface 

(primarily calcium carbonate and clay accumulation), and greater weathering of gravel clasts. 

Older river deposits also exist in the subsurface beneath young river deposits, and typically the 

gravel in these subsurface deposits is increasingly weathered and of poorer quality with depth 

(e.g., Langer et al., 2010). It is highly likely that all aggregate operations that are sited on young 

river deposits have encountered older river deposits as excavation has proceeded; thus, at least 
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some, and perhaps most, of the older river deposits are of suitable quality to be useful 

aggregate.  

The largest of the rivers in the Phoenix metropolitan area is the Gila, which traverses the 

southern part of the map area, and all of the other watersheds in the region are tributaries of the 

Gila River. Because of proximity to the urban area and the relatively large amount of gravel in 

its deposits, however, we consider the Salt River to be the principal river system in the region. 

Thus, we group the Gila River with the Salt River below their confluence (the Salt/Gila 

system). The Agua Fria in the western part of the Phoenix area is another major source of 

aggregate, because of its proximity to the development activity in that area and the abundant 

gravel content of the deposits. The Verde River is a very large tributary on the eastern edge of 

the metropolitan area, with a diverse and coarse gravel bed load, but the alluvial reach of the 

Verde River in the map area is quite short and only one large aggregate operation is utilizing 

Verde River deposits. The Hassayampa River is on the far western margin of the Phoenix area. 

Hassayampa River deposits have been mined for aggregate in several operations, and will likely 

be an important source of aggregate for development in the western metropolitan area in the 

future. 

Deposits of the group of somewhat smaller fluvial systems (New River, Skunk Creek, Cave 

Creek, and Queen Creek) are similarly differentiated by age and fluvial system. Deposits of a 

few other fairly large fluvial systems are grouped together (Tonto Creek, Sycamore Creek, 

Centennial Wash, Santa Cruz River), primarily because the reaches of these systems within the 

map area are quite short and they are on the distant margins of the Phoenix metropolitan area. 

The deposits of all these moderately large drainages contain varying amounts of gravel and 

sand, and in some areas the deposits are quite extensive. The mixes of rock types typically are 

less diverse, and in some areas are dominated by one or two rock types. Reconnaissance 

analyses of aggregate resources conducted for the Arizona Highway Department (now ADOT) 

in the 1960s suggest that these systems can yield high-quality aggregate, however (Table 1; 

Arizona Highway Dept., 1960; 1964). These deposits have been exploited with a few moderate 

or large aggregate pits, particularly in Cave Creek deposits in the past, and currently along 

Queen Creek. 

There is some amount of imprecision and the potential for inaccuracy in all of the map unit 

boundaries (called “contacts” in the database) shown on this map. The initial source of this 

location uncertainty is the accuracy of the prior map compilations. These compilations were 

made by generalizing more detailed geologic mapping available at the time (early to mid-

1990s) or reconnaissance mapping of areas not covered by detailed maps. The geologic map 

data were compiled on hard-copy (mylar) versions of the 1:100,000-scale topographic maps. 

These maps were later digitized by AZGS personnel. Potential location uncertainty arises from 

several sources, including: 1) the accuracy of the initial geologic mapping; 2) the level of detail 

of the mapping; 3) the accuracy of the compilation on the smaller-scale 1:100,000-scale 

topographic base map; 4) actual uncertainty in the location of map unit boundaries on the 

ground; and 5) any location errors introduced by the digitization of the hard-copy map 

compilations. Almost all of the bedrock contacts are as they were depicted in the prior 

compilations – no systematic attempt was made to evaluate the accuracy of map contacts or 

modify them. Most map unit contacts associated with smaller piedmont fluvial systems are 

depicted as they were in previous compilations. However, evaluation of these contacts in areas 

adjacent to the river deposits revealed that many surficial unit contacts could be located more 
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accurately, and in many areas they could be depicted in more detail in the modern GIS 

environment. Limited efforts were made to improve the quality and accuracy of the general 

surficial geologic mapping as time permitted, but much more work could be done in this regard. 

Unit contacts involving river deposits inferred from mapping in the previous compilations were 

evaluated and modified as needed using topographic base maps and orthophoto imagery in 

ArcGIS. Completely new contacts were located through geologic/geomorphic interpretation of 

these same data sets. Actual location uncertainty is a substantial issue for many of the river 

deposit unit contacts, however. Lateral margins of river deposits between adjacent river systems 

and smaller tributaries are typically complex and gradational, and thus are difficult or 

impossible to locate precisely. Issues of uncertainty in map unit boundaries are much greater in 

areas where urbanization has covered river deposits. For example, the boundaries between 

deposits of Cave Creek, Skunk Creek, New River, Agua Fria River, and Salt River in the West 

Valley have all been obscured by urban or agricultural development. Boundaries of river 

deposit units in these areas were generally inferred from previous compilation maps, historical 

aerial photo imagery, and analysis of local topography, and thus have substantial location 

uncertainty. Most such boundaries are depicted as “gradational” contacts in recognition of this 

uncertainty. 

There are several limitations in the use of these map data to assess potential aggregate 

resources: (1) the uncertain accuracy of unit contacts depicted in this small-scale geologic map 

compilation mandates that these data be considered as only general depictions of the lateral 

limits of potentially useful aggregate resources; (2) we have few data to specifically address 

aggregate character and quality associated with the various map units; and (3) we do not have 

data to depict the spatial distribution of high-quality aggregate within map units that are 

considered to be promising sources of aggregate. As has been stated previously, the existence 

of numerous large aggregate operations exploiting the deposits of each of the major rivers is a 

clear indicator of aggregate quality. Variables that affect aggregate quality such as primary 

deposit character (e.g., particle-size distribution) and deposit weathering and soil development 

vary substantially within units, however. Thus, the extent of river deposits depicted on the map 

is an approximation of possible useful aggregate resources. For example, the deposits of the 

Agua Fria River obviously supply abundant, high-quality aggregate. However, weathering of 

gravel particles clearly is greater in older river deposits, and this may decrease the aggregate 

quality (Langer et al., 2010).  

Major River Deposits 

In this section we describe the distribution and character of deposits of the major river systems 

in the Phoenix area. The sizes of the watersheds of these systems vary by more than an order of 

magnitude (~800 mi2 – Hassayampa; ~18,000 mi2 – Gila), but all drain sizable areas with 

diverse rock types, so as a result gravel clast lithologies are quite diverse. The deposits of 

different ages associated with all of these rivers are quite limited in mountains reaches on the 

margins of the Phoenix metropolitan area, but river deposits cover fairly wide areas where they 

leave the mountains and enter the Phoenix Basin. Gravel ranges in size from granules, pebbles, 

cobbles, to some boulders, with generally coarser gravel in upstream reaches. Long sediment 

transport distances have diminished the abundance of lithologies that are more prone to 

weathering. Nearly all aggregate operations are located in or close to modern channels and 

overbank / floodplain areas, but as pits are typically tens of feet deep, they are likely exploiting 
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pre-Holocene river deposits as well. Please refer to Fig. 1 or the accompanying map data for 

discussions of specific reaches of the rivers. 

Salt River (including the Gila River below their confluence) 

Salt River deposits cover a broad swath through much of the Phoenix metropolitan area. In 

the East Valley, the area covered by river deposits widens dramatically to the west as the Salt 

River emerges from the mountains. The total north-south width of the outcrops of river deposits 

including the channel(s), Holocene floodplain, and flanking Pleistocene river terraces is as 

much as 9 miles. In addition, subsurface investigations indicate that Salt River sand and gravel 

deposits extend far southwest of the mapped outcrops in a band east of South Mountain (Laney 

and Hahn, 1986); these river deposits are buried beneath 50 feet or more of younger fine-

grained deposits, and thus are not depicted on this map. Numerous large aggregate operations 

are located in or near the active channel and floodplain in the East Valley (Table 2). Elsewhere, 

river deposits in the East Valley are almost completely urbanized except on the Salt River 

Pima-Maricopa Indian Community. The strip of Salt River deposits narrows to ~2 miles wide 

as the river passes between the Papago Buttes-Phoenix Mountains and South Mountain, but it 

widens fairly dramatically to the west from the central Phoenix area to the Gila River 

confluence. Other than the active channel and floodplain where there are numerous aggregate 

operations, river deposits are highly urbanized in Tempe and Phoenix, but the wider western 

part of this section is primarily covered by agricultural fields. The width of Salt/Gila deposits 

decreases in the Avondale area, as the river is constrained on the south by the Sierra Estrella 

and Agua Fria River deposits impinge from the north. The channel(s) and adjacent floodplain 

are undeveloped, and higher river terrace deposits have a mix of urban and agricultural 

development on them. Continuing to the west through Buckeye and south to the Gila Bend area, 

the swath of Salt/Gila deposits is one to several miles wide and is primarily occupied by 

agricultural fields. Currently, only a few pits are operating along this part of the river.  

Deposits of the Salt River system are commonly coarse, contain a wide variety of 

lithologies, and supply high-quality aggregate. They are dominated by cobbles and boulders in 

the east, but typical gravel size diminishes substantially downstream. Pebbles, cobbles and 

boulders are commonly clast-supported with a coarse sand matrix. Clasts are rounded to well-

rounded, with moderate to high sphericity, and poorly sorted. Quartzite, intermediate to felsic 

volcanic rock and granite make up between 65 and 75% of gravel clasts. Other common 

lithologies include basalt, diabase or gabbro, arkosic sandstone and conglomerate and 

limestone, and make up about 20 to 30%. Less common lithologies include gneiss, schist, chert 

and bulky minerals such as quartz and epidote, which make up between 5 and 15%. Quartzite 

and fine-grained volcanic rocks appear to be the most-resistant lithologies with the least amount 

of internal fracturing. Less-resistant rock types may be more abundant as pea gravel and smaller 

sizes. Weathering rinds are generally absent, although some coarse-grained lithologies exhibit 

rinds up to 1 cm thick. Chatter and percussion marks are common, especially on fine-grained 

rocks and quartzite. When broken or fractured granite appears to disintegrate. Also include 

abundant fine gravel and sand, and overbank areas typically are mantled with silt and clay.  

In gravel pits the coarse-grained deposits with pebbles, cobbles and boulders are often 

massive to crudely-bedded, continuous, clast-supported and range from 3 to 15 or more feet 

thick. Clasts are often imbricated, with long-dimension sub-parallel to the river axis, dipping 

gently upriver. Faint large-scale cross-bedding is also present. Finer-grained deposits of 
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predominantly coarse sand are discontinuous, crude to well-stratified, commonly exhibit cross-

bedding and range from 0.5 to 1 meter thick, occasionally 2 to 3 meters thick.  

Salt River deposits are good to excellent in quality (Arizona Highway Dept., 1960). Gravel 

content averaged about 50%, and silt and clay contents typically ranged from 1-3% (Table 1). 

Gila River above the Salt-Gila confluence  

Deposits of the Gila River cover a broad swath across the southern part of the map, from 

east of Florence to the Salt-Gila confluence. From the Florence area west to Sacaton, the total 

north-south width of the river deposits including the channel(s), recently active floodplain, and 

flanking Pleistocene river terraces ranges up to about 5 miles. Except for a swath along the 

active channels and floodplain, most of the river deposits host agricultural fields. West of 

Sacaton the width of Gila River deposits increases up to nearly 10 miles wide. Based on surface 

exposures and limited test data (Arizona Highway Dept., 1964), most of these deposits are quite 

fine-grained. The strip of Gila River deposits narrows to about 3 miles between South Mountain 

and the Sierra Estrella before merging with Salt River deposits at their confluence. 

Gila River deposits are dominated by pebbles and cobbles upstream, but typical gravel size 

diminishes substantially downstream and most of the wide swaths of river deposits consist of 

sand, silt and clay. Pebbles and cobbles are clast-supported with a coarse sand matrix. Clasts 

are rounded to well-rounded, with moderate to high sphericity, and deposits are poorly to 

moderately sorted. Felsic volcanic rocks (dacite and rhyolite) make up nearly 50% of clast 

lithology, with quartzite the next most abundant, nearly 25%. Intermediate volcanic rock, 

granite and fine-grained metamorphic rocks make up ~15% of clast lithology. The remaining 

~10% mix of lithologies include arkosic sandstone and conglomerate, diabase or gabbro, 

sedimentary chert, limestone and bulky minerals quartz and epidote. Quartzite and fine-grained 

volcanic rocks appear to be the most-resistant lithologies with the least amount of internal 

fracturing. Less-resistant rock types may be more abundant as pea gravel and smaller sizes, 

such as the Pinal Schist and similar fine-grained meta-sedimentary rocks. Weathering rinds are 

generally absent. These deposits also include abundant fine sand and silt overbank deposits, 

commonly blanketing the main channel and floodplain.  

Data from Gila River deposits were compiled in the Arizona Highway Dept. surveys, 

although no explicit assessment was made of aggregate quality at particular pits (Arizona 

Highway Dept., 1964). Based on particle size data from 21 pits (Table 1), it is evident that Gila 

River deposits vary substantially between pits and locally the deposits are quite coarse, but 

generally they are finer than the deposits of some of the other major rivers. 

Agua Fria River 

Deposits of the Agua Fria River cover a fairly broad area in the Northwest Valley below 

New Waddell Dam/Lake Pleasant to the Hedgpeth Hills. In that area, the young river deposits 

are limited in extent, but intermediate and old river terrace and fan deposits are quite extensive 

east of the river. There are few aggregate operations in this area, but very little development has 

occurred. Agua Fria deposits remain several miles wide downstream from the Hedgpeth Hills to 

the Gila confluence, with extensive intermediate and high terrace deposits flanking the channel 

and floodplain. The western boundary of Agua Fria deposits is some complex interaction with 

tributary deposits in areas masked by agricultural or urban development; the eastern margin 

abuts or is interbedded with deposits of New River and is also masked by urban development. 
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There are numerous large aggregate pits in the channel and adjacent floodplain from the 

Hedgpeth Hills to the Gila confluence; as implied above, nearly all of the older high river 

terrace deposits are covered by urban or agricultural development. Just above the confluence 

with the Gila, older Agua Fria deposits have a relict fan form.  

Agua Fria deposits are dominated by cobbles and boulders upstream to the north and 

gradually diminish to predominantly coarse-grained pebbles and small cobbles intercalated with 

fine-grained sand downstream near the confluence with the Salt-Gila system. Clast size and 

angularity gradually decrease downstream, while degree of sphericity and sorting subtly 

increase.  Clast lithologies include ~70 to 80% coarse-grained granitoid and volcanic rocks, 

with 20 to 30% diverse metamorphic rocks. Volcanic rocks are largely felsic to intermediate in 

composition, ranging from aphanitic to phaneritic. Granitoid rocks vary in composition, 

exhibiting equi-crystalline and mylonitic textures. Clasts are typically sub-rounded to rounded, 

low to moderate sphericity, and poorly sorted.  

In gravel pits the coarse-grained deposits with pebbles, cobbles and boulders are often 

massive to crudely-bedded, upstream, moderately to well-stratified further downstream. 

Bedding is generally continuous, clast- to matrix-supported and range from 10’s of cm to 

several meters thick, as much as 15 meters thick. Clasts are very poorly to moderately 

imbricated. Finer-grained deposits of predominantly coarse sand are discontinuous, crude to 

well-stratified, commonly exhibit cross-bedding and range from a few cm’s to 1 meter thick, 

occasionally 2 to 3 meters thick. In most cases fine and coarse strata are distinct with relatively 

sharp contacts, whereby coarse-grained deposits commonly cut-and-fill into underlying sand 

layers, and are abruptly overlain by sand. Some sandy layers exhibit a higher degree of 

reddening, perhaps due to age and degree of oxidized mafic minerals.  

Agua Fria River deposits are good to excellent in quality (Arizona Highway Dept., 1960). 

Gravel content averaged about 30%, and silt and clay contents ranged from 1-3% (Table 1). 

Verde River  

Young Verde River deposits and limited intermediate river terrace deposits occupy the axis 

of the lower Verde River Valley from below Bartlett Dam to the Salt River confluence. 

Generally, the Holocene river deposits and intermediate river terrace deposits that are adjacent 

to them are less than 1 mile wide. Isolated high river terrace deposits are found at a number of 

locations along the valley away from the river, but these are all of rather limited extent. Only 

one large aggregate operation is active along the lower Verde River on the Fort McDowell 

Indian Reservation. Very little urban development has occurred on Verde River deposits; some 

areas on the Fort McDowell Indian Reservation are covered with agricultural development. 

Deposits range from gravel to sandy gravel, are predominantly clast-supported, and are 

poorly to very poorly sorted. Clast lithologies include predominantly basaltic rock types (26 to 

46%), granitoid rocks (10 to 41%), quartzite (11 % average), and various other volcanic rocks 

(10 to 29%), and metamorphic rocks (5 to 26%) (Pope, 1974).  

The relative percentage of lithologic variety appears to be consistent with progressively 

older terraces along the Verde River. A subtle reduction in grain size is apparent between the 

oldest terraces and modern deposits (Pope, 1974). Soil development in the near subsurface 

ranges from moderate clay and calcium accumulation, to strongly calcium-carbonate cemented 
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petrocalcic horizons. These deposits may be also present adjacent to the Verde River near its 

confluence with the Salt River. 

Hassayampa River 

Hassayampa River deposits occupy a narrow strip through the Wickenburg area and around 

the Vulture Mountains, but expand in area dramatically where the river emerges from the 

Vulture Mountains to the south. In the northern part of Hassayampa Valley, the strip of young 

channel and floodplain deposits and intermediate terrace deposits is about 2 miles wide. In 

addition, the highest old Hassayampa deposits form a large relict alluvial fan up to 8 miles wide 

east of the river and north of the White Tank Mountains. The few aggregate operations in this 

area have been sited on the floodplain or in intermediate terrace deposits. There has been 

substantial urban development through the Wickenburg area, but very little development has 

occurred on Hassayampa deposits to the south. The strip of young, intermediate and old river 

deposits narrows fairly dramatically as the river continues south, but remains 2-4 miles wide 

from this area down to the Gila confluence. River deposits are bounded on the east and west by 

deposits of smaller tributaries, and the boundaries are commonly gradational between river and 

tributary deposits. Almost no urban or agricultural development has occurred on river deposits 

north of I-10; south of I-10, fairly extensive suburban development has occurred on river 

deposits west of the main channel. 

Hassayampa River deposits are moderately coarse, clast-supported gravel and sand in the 

north and generally fine gravel and sand near the Gila confluence. In addition, the gravel in 

young river deposits is fairly fine, but older river deposits are at least locally dominated by 

cobbles and locally small boulders are common. Gravel lithologies include crystalline 

metamorphic rocks, basalt, latite, and chert. Higher river terrace and relict alluvial fan deposits 

of the Hassayampa River generally appear to contain more gravel. These deposits are variably 

weathered, and on well-preserved surfaces moderate to strongly calcium-carbonate cemented 

petrocalcic soils are common.  

The Arizona Highway material survey only reports data from 6 sites in Hassayampa River 

deposits, and these are all from the northern area near Wickenburg (Arizona Highway Dept., 

1960). Gravel content averaged about 20%, and silt and clay contents typically ranged from 1-

3% (Table 1). These deposits were judged to be fair to excellent in quality, so evidently there is 

substantial variability in quality. 

 

Intermediate River Deposits 

Deposits of intermediate river systems have been less significant aggregate sources for the 

Phoenix metropolitan area. Because their deposits cover extensive portions of the valleys of the 

Phoenix area, we separate out the deposits of four of these systems. Each of these fluvial 

systems heads in the rugged mountains north or east of the Phoenix area, and each has 

deposited extensive sand and gravel deposits in the metropolitan area. Their watersheds range 

in area from about 65 mi2 (Skunk Creek) to about 150 mi2 (Queen Creek). Thus, all are much 

smaller than the major rivers discussed above, diversity of gravel rock types is less, and in some 

areas gravel is dominated by 1-2 rock types. Typically these deposits have high gravel contents, 

especially where they widen into large, relict alluvial fans as they enter valleys from adjacent 

bedrock hills or mountains. Transport distances are fairly short, so there has been less rounding 

and mechanical abrasion of gravel clasts.  
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New River 

New River deposits are extensive in the northern and west-central Phoenix area along and 

west of the I-17 corridor. New River deposits are limited to a fairly narrow strip of young 

deposits and thin terrace deposits over bedrock erosion surfaces from the steep-sided valley in 

the New River Mountains south along I-17 to the community of New River. Deposits are very 

coarse along this reach of the river, and small to medium boulders are common. Young New 

River deposits cover a moderately wide swath southwest of the I-17 crossing and west of 

Anthem, but the area covered by older gravelly river deposits is much more extensive. Several 

fairly large aggregate operations have extracted New River deposits in this area. The large relict 

alluvial fan complex of New River is constricted a bit on the east by the unnamed range of hills 

north of Carefree Highway, but widens again to the south to the Deem and Hedgpeth Hills. In 

this reach, New River deposits abut relict alluvial fan deposits of the Agua Fria River on the 

west. Essentially no development has occurred on New River deposits in this area, so this is a 

very extensive area with possible useful aggregate resources. The lateral extent of New River 

deposits narrows dramatically through the Deem and Hedgpeth Hills. South of the Hedgpeth 

Hills, New River terrace deposits widen substantially. In this area, New River deposits parallel 

the more extensive relict terrace deposits of the Agua Fria River to the west and merge with 

Skunk Creek and Cave Creek deposits to the east. Together, the deposits of these streams cover 

almost all of central Phoenix and Glendale. This entire area is intensely urbanized and there are 

very limited exposures, and locations of inferred contacts between deposits of the various 

fluvial systems are very uncertain. 

The Arizona Highway material survey reports data from many sites distributed along much 

of the New River (Arizona Highway Dept., 1960). Gravel content greater than 1” averaged 

about 32%, and silt and clay contents at all sites were <10%, and most were <5% (Table 1). 

These deposits were judged to be good to excellent in quality. 

Skunk Creek 

Skunk Creek deposits are extensive in the northern and central Phoenix area along the I-17 

corridor. Skunk Creek deposits are limited in extent in the dissected valley north of Daisy 

Mountain, with a narrow strip of young deposits and narrow, fairly thin older deposits in high 

terraces. South of Daisy Mountain and east of Anthem, the strip of young deposits remains 

quite narrow, but a much larger area is covered with fairly coarse relict Skunk Creek alluvial 

fan deposits. These relict fan deposits essentially bank up against the low, northwest-trending 

unnamed range of bedrock hills between Carefree Highway and Anthem. Most of the relict fan 

deposits in this area have extensive low-density development. Skunk Creek deposits narrow 

dramatically as it passes through these hills, then widen into another coarse relict alluvial fan in 

Biscuit Flat. Much of this alluvial fan along I-17 has been developed or is being developed, but 

areas west of I-17 have not been developed. Skunk Creek deposits narrow again somewhat to 

the south as they pass between the Union and Deem Hills, then expand into a larger alluvial fan 

complex past the Hedgpeth Hills into Deer Valley/northern Glendale. The eastern margin of the 

Skunk Creek deposits merges into alluvial fan deposits of Cave Creek, and farther south the 

western margin of Skunk Creek deposits abuts New River deposits. This entire area is intensely 

urbanized and there are very limited exposures.  

Skunk Creek deposits include abundant, fairly coarse gravel north of the Deem Hills. 

Gravel is primarily pebbles and cobbles, but small boulders are also common. Coarse gravel 
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consists primarily of basalt and dacite, with common granite and crystalline metamorphic 

pebbles. Extensive older deposits in this area have some calcium carbonate cementation in the 

near surface, and thin, clay-rich soil horizons just beneath the surface. Some crystalline and 

metavolcanic clasts are moderately to highly weathered. Limited exposures of deposits in 

northernmost Deer Valley suggest that deposits contain abundant gravel there as well. There are 

essentially no outcrops of Skunk Creek deposits south of the Hedgpeth Hills, but soil 

descriptions (Hartman, 1977) indicate that gravel is typically not abundant and is relatively fine. 

The Arizona Highway material survey reports data from many sites, primarily in Biscuit 

Flat and northern Deer Valley (Arizona Highway Dept., 1960). Gravel content greater than 1” 

averaged about 19%, and silt and clay contents at all but 1 site were <10% (Table 1). These 

deposits were judged to be good to excellent in quality. 

Cave Creek 

Cave Creek deposits are extensive in the northern and central Phoenix area. Cave Creek 

deposits in the mountains and through the Town of Cave Creek are limited in extent, with a 

narrow strip of young deposits and small, fairly thin older deposits in high terraces and a relict 

alluvial fan. Through northern Paradise Valley (south of Black Mountain), the strip of young 

deposits remains quite narrow, but a 1-2 mile-wide swath between Cave Creek Road and the 

Union Hills is covered with fairly coarse relict Cave Creek terrace and alluvial fan deposits. At 

least 2 small to moderately large aggregate operations have been situated on young Cave Creek 

deposits in this reach. Just north of the Union Hills, relict Cave Creek deposits extend west 

through a gap in the hills and join deposits of Skunk Creek, recording a northern linkage of 

these streams sometime during the Pleistocene. Cave Creek deposits narrow dramatically to the 

south through the Union Hills, but several moderately large aggregate operations have exploited 

Cave Creek deposits in the area just south of the Union Hills. The lateral extent of Cave Creek 

deposits then gradually expands to the south into a much larger alluvial fan complex in Deer 

Valley, north and west of the Phoenix Mountains. The western margin of the Cave Creek 

deposits abuts the deposits of Skunk Creek and New River. These deposits are intensely 

urbanized and there are no exposures, but soil survey maps of this area (Hartman, 1977) 

indicate that the near-surface deposits are generally fine-grained, with less than 15% gravel 

content and generally much less. The lower margin of this fan complex laps onto Salt River 

terrace deposits. 

Cave Creek deposits include abundant gravel in Paradise Valley north of the Union Hills. 

Gravel is primarily pebbles and cobbles, but small boulders are common. Gravel consists 

primarily of basalt, andesite, and green metavolcanic rocks, with some granite and crystalline 

metamorphic rocks. Extensive older deposits in this area have strong calcium carbonate 

cementation in the near surface, and thin, clay-rich soil horizons just beneath the surface. Some 

crystalline and metavolcanic clasts are moderately to highly weathered. Limited exposures of 

deposits in northernmost Deer Valley suggest that deposits contain abundant gravel there as 

well. As was noted above, there are essentially no outcrops of Cave Creek deposits farther 

south, but soil descriptions (Hartman, 1977) indicate that gravel is typically not abundant and is 

relatively fine. 

The Arizona Highway material survey reports data from 7 sites in northern Paradise Valley 

and northern Deer Valley (Arizona Highway Dept., 1960). Gravel content greater than 1” 
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averaged about 13%, and silt and clay contents at all but 1 site were <5% (Table 1). These 

deposits were judged to be good to excellent in quality. 

Queen Creek 

Queen Creek deposits form a large, elongate fan complex in the southeastern Phoenix area 

between Queen Valley and the Town of Queen Creek, with limited deposits along the creek in 

the mountainous area to the east. Queen Creek heads southern Superstition Mountains east of 

Superior, and part of this town is built on young Queen Creek deposits. Downstream, there is a 

narrow strip of nearly continuous young Queen Creek deposits to Whitlock Dam and Queen 

Valley. The lateral extent of Queen Creek deposits increases dramatically as it exits the 

mountains, and is about 3 miles where US 60 crosses the alluvial fan. Most of the Queen Creek 

deposits in this area are Pleistocene in age, with a strip of young deposits <0.5 miles wide. A 

sizable aggregate operation has been sited on young Queen Creek deposits upstream from US 

60. The Queen Creek alluvial fan complex widens to a maximum of ~5 miles just upslope from 

the Central Arizona Project Canal; a relatively small aggregate pit is sited on young deposits in 

this reach. The extent of Queen Creek deposits downslope from the CAP Canal is poorly 

defined, as this area has been substantially altered by agricultural activity and urban 

development. As currently mapped, the width of the Queen Creek fan complex remains ~4 

miles down to the valley axis, where Queen Creek bends to the west-northwest. Several sizable 

aggregate operations are sited on young deposits in that area. Farther to the west the lateral 

extent of Queen Creek deposits remains poorly defined. Based on very limited unaltered surface 

deposits in that area, we infer that gravel deposits are uncommon. Thus, Queen Creek has 

extensive deposits between the Town of Queen Creek and the mountains to the east, and the 

quality of the deposits evidently good enough to support several aggregate operations. To date, 

none of the older Queen Creek deposits have been exploited. 
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Figure1. Small-scale version of the compilation geologic map. Major and smaller fluvial systems are labeled, as are some 

communities. Major river deposits are shades of red to pink; deposits of smaller systems are shades of light red to orange.  
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Table 1. Summary of particle-size data and evaluations of aggregate quality for most of the 

large fluvial systems in the Phoenix metropolitan area. Data modified from Arizona Highway 

Dept. (1960; 1964). 

 

River (pit 
no.) 

Particle-size data (percent greater than) Aggregate 
quality 

 0.074mm 
(silt and 

clay) 

0.42mm 
(fine sand 
and finer) 

2 mm 
(sand and 

finer) 

1/4" 1"  

Cave Cr       

317 95 76 42  7 good 

5814 96 87 57  22 excellent 

321 98 85 54  17 excellent 

5200 96 86 49  8 excellent 

324 61 43 27  0 excellent 

317 95 79 42  7 good 

322 95 88 70  32 good 

Averages 90.9 77.7 48.7  13.3  

Skunk Cr       

5254 97 84 56 35 10 excellent 

6882 93 84 58 41 25 excellent 

5755 95 82 41 31 13 excellent 

323 91 77 59 49 15 good 

6286 95 77 40 22 9 good 

6285 98 87 51 30 15 excellent 

6284 98 87 54 34 13 good 

328 95 82 62 53 29 excellent 

6824 70 38 25 21 13 good 

330 96 82 61 55 30 excellent 

6825 91 76 41 27 14 excellent 

6821 90 77 57 47 33 excellent 

336 97 87 68 58 30 excellent 

Averages 92.8 78.5 51.8 38.7 19.2  

New R       

6227 94 58 33 32 31 good 

5849 98 80 29 24 9 good 

422 98 90 57 50 26 good 

424 98 88 63 56 38 good 

6883 99 91 70 53 40 excellent 

6782 98 92 75 68 45 excellent 
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6783 99 97 77 65 52 excellent 

337 98 86 62 52 38 excellent 

340 95 88 61 52 34 excellent 

341 96 87 67 56 34 excellent 

345 91 74 43 37 24 good 

344 98 84 58 48 30 excellent 

7226 99 96 77 71 55 good 

424 98 88 63 56 38 good 

422 98 90 57 50 26 good 

1683 97 83 43 40 25 good 

5849 98 80 29 24 9 good 

6227 94 58 33 32 31 good 

Averages 97.0 83.9 55.4 48.1 32.5  

Agua Fria R       

7375 99 95 74 69 55 excellent 

6852 99 75 36 23 11 excellent 

6278 99 84 55 34 14 excellent 

1599 97 85 38 25 7 good 

1601 98 64 29 22 6 good 

1598 98 45 18 0 0 poor 

423 99 73 33 26 6 good 

1682 99 84 48 40 16 good 

5065 99 84 42 32 11 good 

Averages 98.6 76.6 41.4 30.1 14.0  

Hassayampa 
R 

      

5301 96 87 32 9 1 good 

5300 69 41 21 9 0 fair 

6758 98 84 31 14 4 excellent 

5349 97 87 35 6 0 good 

5350 97 86 61 37 10 good 

5608 97 75 56 45 6 fair 

Averages 92.3 76.7 39.3 20.0 3.5  

Salt-Gila R       

74 99 80 58  31 good 

198 98 92 76  48 good 

200 99 67 42  24 good 

202 99 90 73  48 good 

252 97 90 70  17 good 

254 97 82 62  33 good 
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600 92 84 66  24 good 

1676 93 86 75  37 good 

3000 99 93 63  34 good 

5022 97 69 28 13 1 good 

5023 98 89 62 54 32 good 

5026 99 94 73  22 good 

5033 99 90 18 4 0 good 

5054 98 91 73 69 41 good 

5055 99 90 69 65 32 good 

5056 99 89 60  36 good 

5064 99 92 75 57 43 good 

5084 99 89 66 41 28 good 

5085 99 83 68  32 good 

5086 97 72 43 39 25 good 

5201 99 85 63  37 good 

5222 97 71 60  28 good 

5391 98 85 46 40 14 good 

5392 98 82 55 50 27 good 

5393 98 88 52 47 22 good 

5682 98 85 66  38 good 

6083 98 90 65 53 24 excellent 

6094 98 92 79 64 32 good 

6458 99 94 78 72 51 excellent 

6558 99 88 64 58 38 excellent 

6917 98 79 62 58 48 excellent 

6938 99 90 64 56 35 excellent 

510 88 68 44  12 good 

1503 94 76 50  15 good 

6380 100 96 75 52 18 excellent 

Averages 97.6 85.2 61.2 49.6 29.3  

Verde R       

2026 99 90 48  20 good 

Gila R       

1159 38 0 0 0 0  

6759 97 77 42 30 20  

6578 96 50 9 4 0  

6560 98 65 26 21 13  

5337 98 79 63  27  

1155 72 35 15  2  
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5191 63 46 23  2  

5336 95 84 38  7  

6538 82 64 45 34 13  

6539 59 23 9 4 0  

6540 91 73 48 27 2  

6541 70 31 13 8 1  

6542 46 11 1 0 0  

6560 98 65 26 21 13  

6578 96 50 9 3 0  

6759 97 77 42 30 20  

1625 95 59 32 20 4  

5129 99 92 71 56 29  

5400 96 80 48  6  

5803 99 91 67 52 26  

2268 33 8 3 0 0  

Averages 81.8 55.2 30.0 19.4 8.8  

       

Queen Cr       

7042 70 50  18   
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Table 2. List of aggregate pits along the larger fluvial systems of the Phoenix metropolitan area 

active in 2007 (Niemuth and others, 2007). Does not include crushed rock quarries. 

Hassayampa River 

Plant Operator General location 

Tegner Plant Weston Concrete & Materials Wickenburg 

Wickenburg Plant 10 Hanson Aggregates of AZ Morristown 

LaFarge Plant 7 LaFarge N Hassayampa Valley 

Hassayampa Plant 10 Phoenix San-Man Hassayampa Valley near I-10 

Pioneer Sand Hassayampa Pioneer Sand Hassayampa Valley near I-10 

Hassayampa Sand and Gravel Rinker Materials Hassayampa Valley near I-10 

Hassayampa Plant 46 Rinker Materials Hassayampa Valley near I-10 

Agua Fria River 

Plant Operator General location 

Jomax Sand and Gravel Rinker Materials N of Happy Valley Rd 

Bard Ranch Pit Cemex USAAZ N of Happy Valley Rd 

107th Ave and W Jomax Rd Southwest Sand & Gravel N of Happy Valley Rd 

107th Ave Sand and Gravel Rinker Materials Sun City 

Sun City Plant Cemex  Sun City 

Sun City Plant Hanson Aggregates Sun City 

Sun City Salt River Sand&Rock Sun City 

Sun City Plant 12 Phoenix San-Man Sun City 

Sun City Readmix Rinker Materials Sun City 

Sun City LaFarge Sun City 

Sun City Plant Vulcan Materials Co. Sun City 

El Mirage Sand and Gravel Rinker Materials Glendale 

Glendale Sand and Gravel Rinker Materials Glendale 

Glendale Pioneer Sand Co. Glendale 

Agua Fria Pit Rinker Materials Glendale 

Agua Fria Pit-River Ranch Plant Hanson Aggregates Litchfield Park 

Agua Fria River Pit ABC Sand&Rock Inc. Litchfield Park 

El Mirage Plant Cemex  Litchfield Park 

Litchfield Rock and Ready Mix Vulcan Materials Litchfield Park 

West Plant Cemex Litchfield Park 

Litchfield/Goodyear Plant Phoenix San-Man Avondale 
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Plant Operator General location 

New River 

Olive Ave Salt River Sand&Rock Peoria 

Cave Creek 

Happy Valley Plant 6 La Farge Deer Valley 

7th Street Readymix Rinker Deer Valley 

Verde River 

Fort McDowell Yavapai 

Materials Pit 

Fort McDowell Yavapai 

Materials 

Ft. McDowell 

Tonto Creek 

Punkin Center Pit Gila Redi Mix Inc Punkin Center 

 

Queen Creek 

Plant Operator General location 

Queen Creek Plant 42 Hanson Aggregates E of Queen Creek 

Plant 2 Arizona Materials Queen Creek 

Queen Creek Sand and Gravel Rinker Queen Creek 

Queen Creek Pit Southwest Rock Products Queen Creek 

Queen Creek Plant Cemex Queen Creek 
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Salt/Gila River 

Plant Operator General location 

Higley Road Salt River Sand&Rock E Mesa 

Higley Readymix Rinker E Mesa 

Higley Plant Hanson Aggregates E Mesa 

Mesa Plant Mesa Materials E Mesa 

Val Vista Plant Vulcan Materials E Mesa 

Lehi Plant Cemex E Mesa 

Beeline Highway Salt River Sand&Rock Salt R Indian Community 

Beeline Sand and Gravel Rinker Salt R Indian Community 

McDowell Road Plant Rinker Salt R Indian Community 

Mesa Plant Cemex Mesa 

Mesa Plant Vulcan Materials Salt R Indian Community 

Dobson Salt River Sand&Rock Salt R Indian Community 

McKellips Plant 115 Rinker Salt R Indian Community 

Tempe Plant Hanson Aggregates Tempe 

28th St Plant Fisher Sand & Gravel E Phoenix 

Central Ave Aggregates Rinker C Phoenix 

19th Ave Sand and Gravel Rinker C Phoenix 

Gomez Sand and Gravel Rinker C Phoenix 

Sun Plant Mesa Materials W Phoenix 

Main Plant 1 Arizona Materials W Phoenix 

West Plant Vulcan Materials Laveen 

Rio Grande Material Damavand Trading Laveen 

51st Ave Plant 35 Hanson Aggregates W Phoenix 

59th Ave Plant Hanson Aggregates W Phoenix 

59th Ave Sand and Gravel Rinker W Phoenix 

67th Ave and Southern Salt River Sand&Rock W Phoenix 

Laveen Plant Sun Land Materials Laveen 

Laveen Batch Plant Cemex Laveen 

Tolleson Plant Imix Group Avondale 

Avondale Plant Vulcan Materials Avondale 

Dos Rios Pit Dos Rios Materials Buckeye 
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Buckeye Pit River Mining Buckeye 

Anchor Bay Pit Aztec Mining Buckeye 

Old Highway 80 Pit Rinker S of Buckeye 

 

 

Gila River 

Plant Operator General location 

Florence Plant Rinker E of Florence 

Coolidge Sand and Gravel Rinker Valley Farms area 

Coolidge Plant Cemex Valley Farms area 

Coolidge Plant Phoenix San-Man Valley Farms area 

Coolidge Mesa Materials Valley Farms area 

Gila River Wheeler Construction Coolidge 

Coolidge Plant B&S Enterprises Sand and 

Gravel 

Coolidge 

Coolidge Pit Southwest Rock Products Coolidge 

Diablo Pit Diablo Sand & Gravel Coolidge 

San Tan Plant Cemex Sacaton 

Sacaton Sand and Gravel Rinker Sacaton 

Bapchule Sacaton Gila River Sand & Gravel Sacaton 

Maricopa Sand and Gravel Rinker N of Maricopa 

Maricopa Pit Gila River Sand & Gravel N of Maricopa 
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