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IDENTIFICATION OF SOURCE ROCK OPPORTUNITIES 
FOR IN-SEA BARRIERS 

SUMMARY 
One undeveloped site and two former mine sites were identified for additional evaluation to assess the 
feasibility of obtaining up to 40 million cubic yards of rock for construction of a levee or barrier in the 
Salton Sea. The three sites were identified based on a set of four criteria that addressed the primary issues 
related to the permitting of a rock source area and transportation of the quarried material to the Salton 
Sea. Recommended future work for all three sites would include more detailed research, field visits, and 
possibly meetings with regulatory agencies. Recommended future work for the single undeveloped site 
will also include field work to assess the potential to develop the site into a suitable quarry source.  

The three sites recommended were:  

• Eagle Mountain Mine Area – Former Mining District 

• Mesquite Mine Area – Former Mining District 

• Coolidge Mountain – Undeveloped Land 

BACKGROUND 
The Programmatic Environmental Impact Report (PEIR) will evaluate a reasonable range of alternatives 
to meet the project objectives. Although the alternatives have not been identified at this time, at least one 
of the alternatives will likely include the concept of subdividing the Salton Sea with one or more levees. 
Construction of a levee or barrier may require a relatively large volume of boulders, potentially up to four 
to six feet in diameter, as well as other fill material. Evaluation of the impacts associated with providing 
the construction material will be evaluated as part of the alternative analysis in the Salton Sea Ecosystem 
Management Plan that is currently being prepared. 

Task Objective 
The goal of this report is to present the results of a reconnaissance-level survey and prioritization of 
potential rock source areas in the vicinity of the Salton Sea. This provides background information that 
will be used in the development of alternatives and in the alternative analyses in the PEIR. This 
reconnaissance survey is only based on published and readily available information and considers both 
existing quarries and undeveloped land to identify a potential source capable of producing 40 million 
cubic yards of rock fill. For this report, it is assumed that the maximum rock size is estimated to be four to 
six feet in diameter.  

The recommendations of this report will help guide a subsequent task to develop an exploration plan to 
investigate the most promising site(s) identified in this reconnaissance survey.  

Specific locations of a Salton Sea levee or barrier and construction techniques are not known at this time. 
However, it was necessary for this preliminary analysis to provide a point of reference when considering 
travel distances for hauling of construction materials. For the purposes of this report, points of use for the 
quarried rock were assumed to be in the vicinity of the cities of Salton City (west shore) and Bombay 
Beach (east shore). The points of use are shown in Figure 1. 



  \\YOSEMITE\SACGIS\SALTON_SEA\MXDS\GEOLOGY\FIGURE1.MXD FIGURE1.PDF 2/10/2005 10:35:05

CALIFORNIA

UNITED STATES

MEXICO

CALIFORNIA

UNITED STATES

MEXICO

C
A

LIF
O

R
N

IA
C

A
LIF

O
R

N
IA

A
R

IZ
O

N
A

A
R

IZ
O

N
A

IMPERIAL COUNTY
RIVERSIDE COUNTYRIVERSIDE COUNTY

SAN DIEGO COUNTY

RIVERSIDE COUNTY

S A L T O N   S E A

New River

A
lam

o R
iver

W
hitew

ater R
iver

IM
P

E
R

IA
L C

O
U

N
T

Y
S

A
N

 D
IE

G
O

 C
O

U
N

T
Y

Coachella Canal

East Highline Canal

San Felipe Creek

San Felipe Creek

Little San Bernardino Mts.

Little San Bernardino Mts.

Chuchwalla Mts.

Chuchwalla Mts.

Orocopia Mts.

Orocopia Mts.

Vallecito Mts.Vallecito Mts.

Santa Rosa Mts.Santa Rosa Mts.

Chocolate Mts.

Chocolate Mts.

YUMA
PROVING
GROUND

 

 

CHOCOLATE MOUNTAINS AERIAL GUNNERY RANGE

 

 

 

 

LA POSTA MICROWAVE STATION

NAVAL RESERVATION

MIRAMAR NAVAL AIR STATION

NAVAL RESERVATION

BROWN FIELD BOMBING RANGE

 

BROWN FIELD NAVAL AUXILIARY AIR STATION

IndioIndio

GlamisGlamis

NilandNiland

BrawleyBrawley

BanningBanning

ImperialImperial

El CentroEl Centro

HoltvilleHoltville

La QuintaLa Quinta
CoachellaCoachella

CalipatriaCalipatria

Salton CitySalton City

WestmorlandWestmorland

Palm DesertPalm Desert

Plaster CityPlaster City

Bombay BeachBombay Beach

Palm SpringsPalm Springs

Salton Sea BeachSalton Sea Beach

Desert Hot SpringsDesert Hot Springs

78

94

76

98

86

86

78

115

177

371

243

8

8

8

10
10

7500

5000

25
00

7500

25
00

2500

2500

2500

2500

2500

5000

2500

2500

5000

5000

2500

2500

25
00

5000

2500

2500

25
00

50
00

2500

2500

25
00

2500

5000

5000

2500

5000

2500

5000

2500

25
00

2500

2500

5000

5000

25
00

50
00

25
00

5000

2500

5000

5000

2500

2500

2500

5000

FIGURE 1
SALTON SEA VICINITY
SALTON SEA ECOSYSTEM MANAGEMENT PLAN 

LEGEND

Assumed Point of Use of Rock

National, State Parks and Monuments

Recreation Areas

Towns and Cities

Rivers and Washes

Military Land

Railroad

Canal

Interstate Highway

Regional Highway

County Boundary

Intermediate contour

Index contour

Depression contour

5000

7500

10000 0 10
Miles

Joshua Tree
National Park
Joshua Tree
National Park

Picacho State
Recreation Area
Picacho State
Recreation Area

Anza-Borrego
Desert State Park
Anza-Borrego
Desert State Park

Mt. San Jacinto
State Park
Mt. San Jacinto
State Park

Santa Rosa
National Monument
Santa Rosa
National Monument



Identification of Source Rock Opportunities for In-Sea Barriers 

Final 3 February 2005 

Quarried Rock 
Quarrying of four- to six-foot diameter rock would result in angular quarried shot rock with an estimated 
ten percent material finer than 12 inches in diameter, depending on the source rock and the extraction 
method. The extracted volume of rock to be hauled is anticipated to be approximately 20 percent greater 
than the in-place volume. Losses in quarried material would include an unknown percentage being 
undersized for the application. Additional loss would result during quarrying, transport, and placement. 
Therefore, the source material was considered to meet specified requirements if the in-place volume was 
estimated to be the full 40 million cubic yards. 

IDENTIFICATION OF QUARRY OR SOURCE AREAS 
The identification of the quarry or source area(s) to be investigated in the subsequent exploration program 
used the following three-step process: 

1. Initial screening 

2. Potential source area identification 

3. Potential source area prioritization 

Step 1 – Initial Screening 
The goal of the first step was to eliminate from consideration areas where physical conditions 
significantly affect the ability of an area to provide suitable material or where regulatory conditions could 
limit the ability to obtain source rock. The three criteria addressed in the initial screening were: 

• Geologic conditions  

• Proximity to state and national parks  

• Proximity to land owned by the Department of Defense  

Geologic Conditions 
Two geologic maps were used to evaluate regional geology and identify areas where rock types may be 
suitable for construction. The California Geologic Survey (CGS, formerly the California Division of 
Mines and Geology) geographic information system (GIS) geologic map (Saucedo et al., 2000) is the 
digitized version of the Geologic Map of California, which identifies specific and detailed geologic 
formations. Generalized geologic data, based on rock type, was obtained from the Redlands Institute GIS 
Bedrock Geology data (Redlands Institute, 2002).  

The Redlands Institute bedrock GIS data, shown in Figure 2, were used during the Initial Screening, 
because the geologic data set was less specific and delineated rock types, such as granitic rock or volcanic 
rock, rather than identifying specific geologic formations. The rock type was considered to be a more 
applicable approach to identifying potential source areas. To augment the approach, the Redlands Institute 
data were overlain with the more detailed CGS data to allow confirmation of the more generalized 
geology. For example, areas labeled as continental rocks were determined to be comprised of colluvium 
and were therefore screened from further consideration. 
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The rock types removed from consideration were those identified by the United States Army Corps of 
Engineers (USACE) as being unsuitable for construction material based on their engineering properties 
(USACE, 1990): 

• Shale 

• Slate 

• Schist 

• Siltstone 

• Limestone 

• Breccia 

• Conglomerate 

• Sandstone 

In addition, areas identified as alluvial material on available geologic maps were ruled out as areas of 
potential rock quarry development because the material would be incapable of meeting the four- to 
six-foot size requirement previously discussed. Existing literature indicates that the maximum particle 
size of most of these alluvial deposits is two feet (Kohler-Antablin, 1994).  

Using the USACE basic rock type recommendations, the following specific rock types identified in the 
Redlands Institute GIS geologic data were removed from further consideration during the initial screening 
process: 

• Continental Deposit  

• Dune Sand 

• Glacial Deposits 

• Lake Deposits 

• Landslide Deposits  

• Limestone 

• Older Surficial Deposits 

• Orocopia Schist 

• Sedimentary Rock 

• Surficial Deposit 

• Undifferentiated 

• Undivided Marine 

• Volcanic Pyroclastic Rocks 

• Young Alluvium 

It is recommended that during future analysis of selected potential sources of quarried rock, the 
geochemical properties of the rock should be considered. The potential exists for a geochemical reaction 
between the source rock and the saline environment of the Salton Sea. It is beyond the scope of this 
reconnaissance study to evaluate possible geochemical incompatibilities. 
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Some rock types in the Salton Sea region contain trace amounts of radioactive material. Uranium and 
thorium were produced at mines in the Chuckwalla Mountains (Kohler-Antablin, 1994). Additionally, the 
only active rare-earths mine in the United States is located in San Bernadino County at Mountain Pass 
Mine. Rare earths recovered at the mine include cerium, lanthanum, neodymium, and yttrium from 
bastnasite ore (Kohler, 2002). Future investigation at potential source areas should assess radioactive 
content of possible source material. 

Proximity to State and National Parks 
Several large state and national parks are located in the Salton Sea region, including Joshua Tree National 
Park and Anza-Borrego Desert State Park, as shown in Figure 1. The permits required to quarry and 
transport rock within these parks may be difficult to obtain because quarry activities are generally 
inconsistent with the management goals of the parks. Acquisition of permits for quarry operation 
requiring significant activity in a park would probably be extremely difficult to obtain because of the 
unique characteristics of each park. Therefore, lands within the state and federal parks within the region 
were removed from further consideration as potential sources of quarried rock. 

Department of Defense Facilities 
Numerous military installations and facilities are located in the Salton Sea region (as shown in Figure 1). 
The Chocolate Mountains Aerial Gunnery Range, located in the mountain range directly to the east of the 
Salton Sea, is an active United States Marine Corps military pilot training facility. El Centro Naval Air 
Facility, located to the southeast of the Salton Sea, encompasses a portion of Superstition Mountain. 
Current and former training activities at these facilities could make quarrying difficult to implement 
because of conflicts with military operational needs and the potential for unexploded ordnance to be 
present. For these reasons, both sites have been removed from further consideration.  

Initial Screening Results 
Figure 3 presents the results of the Initial Screening. Areas removed from further consideration based on 
the three initial screening criteria are labeled as “Areas Screened from Consideration.” 

Step 2 – Potential Source Area Identification 
The locations of active and historic mines in the general source area were identified from the Redlands 
Institute GIS data set (Redlands Institute, 2002). These data were supplemented with the location of the 
proposed Torrez Martinez aggregate quarry in the vicinity of Salton Sea Beach, information from the 
CGS Surface Mine and Reclamation Act (SMARA) sites1 (CGS, 2004), the United States Geological 
Survey (USGS) database of active mines (USGS, 1998), and data compiled from CGS county mineral 
resources (Kohler-Antablin, 1994; Morton, 1977). Historic mining areas were identified from available 
mapping, primarily as clusters of historic mines, and through available literature searches.  

The compiled current and historic mines were plotted on the Initial Screening base map developed in 
Step 1. During Step 2, two screening criteria were used to identify potential source areas:  

• Distance to Assumed Point of Use 

• Topographic Relief and Size of Potential Source Area 

                                                      
1 Mines listed in the SMARA database have complied with the requirements of AB3098. The requirements are that the operation 
has an approved reclamation plan, has approved financial assurance, has filed its annual report, has paid its reporting fee, and the 
annual inspection indicates that the site is in compliance with the law (CA OMR, 2004). 
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Distance to Assumed Point of Use 
Transport of the quarried material to the assumed points of use has the potential to impact air quality 
within the Salton Sea basin. Impacts to air quality are a function of transport type and haul distance. For 
this reason, the source areas under consideration during Step 2 were limited to an area within 20 miles of 
the points of use for undeveloped land and within 50 miles for existing historic mining areas. The shorter 
distance was considered for undeveloped lands because of the likely additional impacts associated with 
construction of new transportation routes in the vicinity of the source.  

Topographic Relief and Size of Target Area 
Areas of topographic relief were considered preferable for locating potential source areas to enable 
exposure of rock faces during quarry development and operation. Areas of low relief would require 
open-pit type mining operations. This would increase the excavation costs and associated mitigation costs 
and could also increase the difficulty of obtaining the required permits. For this reason, areas considered 
during the Potential Source Area Identification were required to have topographic relief to allow exposed 
face quarry operations and avoid open-pit mining. 

Areas considered for potential source material had to be of sufficient size to supply the targeted 
40 million cubic yards of material. The approximate dimensions of such an area could be 100 feet high by 
250 acres.  

Potential Source Area Identification Results 
The eight potential source areas evaluated in Step 2 are listed alphabetically in Table 1 and shown 
graphically in Figure 4. These potential source areas represent a wide variety of alternatives for obtaining 
the required rock. Each of the potential areas is discussed below. 

 
Table 1 

Potential Source Areas 

Source Area Type 
Distancea

(mi) Mapped Rock Typeb 

Chuckwalla Mountains Historic Mining Area 25 Basaltic, igneous, metamorphic, and granitic 
Coolidge Mountain Unimproved Area 10 Granitic 
Eagle Mountain Mine Area Inactive Quarry 40 Granitic 
Fish Creek Mountains Unimproved Area 20 Granitic 
Mesquite Mine Area Active Pit Mine 50 Igneous and metamorphic 
Orocopia Mountains Unimproved Area 15 Granitic and metamorphic 
Santa Rosa Mountains Historic Mining Area 35 Granitic and metamorphic 
Vallecito Mountains Historic Mining Area 40 Granitic, metamorphic, and gabbroic 
a Straight-line distance from closest assumed point of use 
b Redlands Institute, 2002 
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Chuckwalla Mountains Area 
The Chuckwalla Mountains are a large area of basaltic, granitic, and metamorphic (gneiss) rocks located 
approximately 25 miles to the northeast of the Salton Sea (Redlands Institute, 2002). The historic mines 
in the area produced gold and silver with some tungsten, lead, zinc, copper, thorium, and uranium. The 
Red Cloud Mine was the largest mine in the area. It consisted of both open pits and shafts from which 
gold, silver, copper, and lead were produced up until 1940 (Kohler-Antablin, 1994). This area is located 
within the Chuckwalla Mountains Wilderness that was created by the California Desert Protection Act in 
1994. This designation would continue to allow mining of common construction and building materials 
under the Materials Act of 1947. However, access and mining operations would need to be developed in a 
manner that would protect habitat within the Wilderness area. 

The area is accessible from the north by Interstate 10 and along the mining railroad line that runs to Eagle 
Mountain Mine. 

Coolidge Mountain Area 
Coolidge Mountain is a small abutment that extends eastward from the Santa Rosa Mountains toward the 
Salton Sea. It is located approximately one mile west of Desert Shore and ten miles northeast of Salton 
City. The area offers several opportunities for source rock supply. The source area under consideration is 
the portion of the mountain mapped as granitic rock. Another option is the Cahuilla Gold Mine that is 
being considered for development on the south side of the mountain, adjacent to Wonderstone Wash, in 
an area identified as the Palm Springs Formation (interbedded arkosic sandstone and clay) (Morton, 
1977). Although the Palm Springs Formation is an unsuitable source rock candidate, the quartz monzonite 
identified (Western Goldfields, Inc., 2003) adjacent to the Palm Springs Formation has strong potential. A 
proposed sand and gravel quarry is also being planned in the alluvium just east of the area.  

Land ownership in the area consists of alternating one square mile sections of various private owners and 
the Torres Martinez Indian Tribe. Both the sand and gravel quarry and the gold mine are proposed to be 
developed on land owned by the Torres Martinez Indian Tribe.  

Access to the area is by two to three miles of undeveloped roads leading to State Route 86. There are no 
railroad lines in the vicinity. 

Eagle Mountain Mine Area 
The Eagle Mountain Mine is the dominant feature in the Eagle Mountain Mine area, although 
other smaller mines such as Rainbow End and Cactus mines are also in the vicinity. These 
smaller mines yielded gold, silver, copper, and iron (Kohler-Antablin, 1994).  
Eagle Mountain Mine is a former open-pit iron ore mine that operated from 1948 to 1983. During the life 
of the mine, more than 114 million tons (220 million cubic yards2) of marketable material was extracted 
from the site, as well as 712 million tons (1.35 billion cubic yards2) of waste rock, most of which is still 
stockpiled at the site (Riverside County and BLM, 1997). The mine is accessible by a roadway from 
Interstate 10 and a railroad spur that connects to the main line adjacent to the Salton Sea (as shown in 
Figure 1). Rock types in the Eagle Mountain Mine area are granitic, quartizite, marble, schistose arkose, 
ore-bearing metasediments, and intrusive bedrock (Riverside County and BLM, 1997).  

An Environmental Impact Report/Environmental Impact Statement (EIR/EIS) was completed in 1997 to 
address the environmental issues associated with developing a municipal landfill and recycling center at 
the former mine site (Riverside County and BLM, 1997). Solid waste from the Los Angeles region would 
be brought to the site primarily by rail, but also by truck.  

                                                      
2 Volume estimated by authors assuming material unit weight is 1.9 tons per cubic yard. 
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Although the suitability of the stockpile waste rock is unknown at this time, it may be possible to 
transport waste rock from the mine area to the assumed points of use at the Salton Sea. A portion of this 
hauling could potentially be in conjunction with the solid waste rail haul return trip.  

The area is accessible by both rail and road. 

Fish Creek Mountains Area 
The Fish Creek Mountains Area is located on the eastern edge of the Superstition Mountains along the 
eastern boundary of Anzo-Borrego State Park. Granitic rock is the main rock type within the area. 
US Gypsum operates a major gypsum mine located along the Superstition Fault. Mined gypsum is 
transported by rail from the mine to the Plaster City processing facility. No other known active or historic 
mines are located in the area. 

There are two access routes to the area. Highway access is along roads in the Anza-Borrego State Park 
that connect with Highway 78 in Ocotillo Wells. Railroad access is along the railroad spur that transports 
gypsum from the mine to the plant.  

Mesquite Mine Area 
The Mesquite Mine Area is dominated by the Mesquite Mine, an active, open-pit gold mine located 
approximately 10 miles east of Glamis. It is one of the top-ranked gold producing mines in the state 
(Kohler, 2002). The mine is located near the southern base of the Chocolate Mountains, including the 
Chocolate Mountain Aerial Gunnery Range, and is developed in alluvial deposits, which are up to 20 feet 
deep at the site. Pit excavation exposes the underlying granite, schist, and gneiss (County of Imperial and 
BLM, 2000).  

Two projects in the area are ongoing, including expansion of the mine by Newmont and development of a 
landfill, which is now owned by the Los Angeles County Sanitation District (Los Angeles County Department 
of Public Works, 2003). Environmental documents have been prepared to support expansion of the mine 
(County of Imperial and BLM, 2000) and the proposed Mesquite Regional Landfill (BLM and County of 
Imperial, 1995). The sites are contiguous and will have some overlapping operations. Construction of a 
five-mile railroad spur from the Southern Pacific line to the landfill was part of the original 1996 Record of 
Decision (UESPA, 1996). The landfill was permitted by the Waste Board in 1997. Construction of the landfill 
is planned to begin in 2007 with the first waste arriving onsite in 2008 (California RWQCB, 2004). 

Waste rock (overburden and interburden) from past and future operations is and will be stored onsite. The 
expansion of the mine will move an estimated 242 million tons of overburden and interburden (County of 
Imperial and BLM, 2000). Waste dumps and rinsed leach pads from the mine will be used as daily and 
final landfill cover (Western Goldfields, Inc., 2003). The amount of waste rock that will be used to 
reclaim the mine and to support the landfill is unknown. There is potential for waste rock to be available 
for Salton Sea opportunities. The amount and quality of such rock is unknown.  

A limited number of historic mines occur in the area, including Old Channel Mine Shaft and Rainbow 
Mine. These mines probably offer less opportunity than the Mesquite Mine and Regional Landfill. 

The Mesquite Mine Area is accessed by State Highway 78 (Ted Kipf Road), which runs northeast out of 
Glamis. Railroad access to the area currently is as close as Glamis, although, as indicated above, a five-mile 
railroad spur is planned to be built to transport municipal waste to the Mesquite Mine (USEPA, 1996).  

Orocopia Mountains 
The Orocopia Mountains are a large, undeveloped area located immediately northeast of the Salton Sea. 
Rock type in the mountains is reported to be granitic and metamorphic rocks. No mines are reported to 
have been developed in the area and little published information is available about the specific geology. 
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This area is located within the Orocopia Mountains Wilderness that was created by the California Desert 
Protection Act in 1994. This designation would continue to allow mining of common construction and 
building materials under the Materials Act of 1947. However, access and mining operations would need 
to be developed in a manner that would protect habitat within the Wilderness area. 

Access to the site is either via the mining railroad to the Eagle Mountain Mine Area or by the unimproved 
Bradshaw Road, which follows the canyon that separates the Orocopia Mountains from the Chocolate 
Mountains.  

Santa Rosa Mountains Area 
The Santa Rosa Mountains Area is located due south of the City of Palm Desert. Numerous historic mines 
are located in the granitic and metamorphic terrain of the Santa Rosa Mountains. Little information is 
available to allow the identification of the historic mines or the area in general. The area is within the 
newly formed 272,000-acre Santa Rosa and San Jacinto Mountains National Monument, which abuts the 
Anza-Borrego Desert State Park to the south. The United States Bureau of Land Management (BLM) 
administers the national monument cooperatively with the United States Forest Service (USFS), 
California Department of Fish and Game (CDFG), Agua Caliente Band of Cahuilla Indians, California 
Department of Parks and Recreation, county-city regional agencies, private land owners, and the 
Coachella Valley Mountains Conservancy (BLM, 2004). 

Access to the historic mining area is via the north, through the Palm Desert and Indio area, and then 
through the Coachella Valley to the Salton Sea. There are no railroad lines in the vicinity. 

Vallecito Mountains Area 
The Vallecito Mountains Area is located southwest of the Anza-Borrego State Park. It is an area of 
numerous historic gold mines. Local geology is dominated by granitic and metamorphic rocks. Little 
published information is available about local mine conditions and specific geology.  

Highway 78 is the main access route to the area and runs through the area. There are no railroad lines in 
the area.  

Step 3 – Potential Source Area Prioritization 
Two main issues were identified which would influence the ability to develop an area of potential source 
rock. These issues were transportation and environmental/permitting. A series of preliminary evaluation 
criteria were developed for each of these issues that were then applied to the potential source areas 
identified in Step 2. These criteria were developed on a qualitative basis to compare the potential sites. 
More thorough evaluation will be done for the recommended site(s) in subsequent efforts. Specific 
evaluation criteria for each of the issues were: 

• Transportation 

- Infrastructure 

- Air Quality 

- Community Impacts 

• Environmental/Permitting 

- Federal Land 

- Critical Habitat for Threatened and Endangered Species 

- Existing SMARA Permits and Environmental Documentation 
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Transportation  
Issues related to transporting the material from a source area to the Salton Sea for project use could be 
one the largest challenges to future permitting. The primary issues considered in this preliminary 
screening report were availability of transportation infrastructure, air quality impacts associated with 
truck hauling, and community impacts to areas located near the quarries or haul routes. 

Infrastructure 
The qualitative assessment of transportation issues assumed that no modifications are made to the existing 
infrastructure, such as constructing additional rail lines. Although this assumption may not be entirely 
valid for a project of this magnitude, the assumption provides a basis for comparison of potential source 
areas with varied transportation options.  

Options to reduce transportation costs and impacts to the environment should be addressed in later stages 
of project planning and are not within the scope of this reconnaissance-level report. For example, 
preliminary research indicates that conveyors may only be feasible for moving rock over 24 inches in 
diameter. The larger fraction could be hauled by truck or rail, thereby reducing the number of truck trips 
required. Another option, electric aerial tramways or railways could be used to convey a portion or all of 
the total volume of rock, depending on the proximity of the source to the point of use. 

Air Quality 
The potential for a quarry site to affect overall air quality in the Salton Sea basin was assessed through a 
relative ranking system that considered estimated rail and road haul distances. The assumption was made 
that no modifications were made to the existing infrastructure; for instance, no rail lines were constructed 
to sites previously accessed only by road. Diesel emissions for road hauling by truck assumed that each 
truck trip hauled 20 cubic yards and emission factors were obtained using the heavy-heavy duty vehicle 
class (diesel fuel) from EMFAC2002 (CARB, 2002). Diesel emissions for hauling by rail assumed that a 
single locomotive would pull 20 cars and that each car could hold 80 cubic yards of rock. Fuel mileage 
for the rail haul was taken from National Transportation Statistics 2003 (USNTS, 2003) and emissions 
factors were taken from the United States Environmental Protection Agency (USEPA, 1985). These 
calculations provide a relative estimate of potential air quality effects to enable project comparison and 
should not be considered a detailed air emissions summary. As discussed in subsequent sections of the 
report, air emissions may be mitigated through project controls and equipment selection, the details of 
which are well beyond the scope of the reconnaissance-level study. The estimates should not be used 
alone to eliminate a potential source option from consideration, but instead should be considered on par 
with other evaluation criteria. 

Community Impacts 
Some of the potential sites would require construction material to be hauled through population centers. 
This would require 2 million truck trips to haul the material. Impacts to population centers include noise, 
dust, increased traffic, and potential for accidents. Road hauling of large amounts of material also has the 
potential to significantly degrade the quality of the existing paved infrastructure. Therefore, this was 
deemed a comparison factor that should be considered.  

Environmental/Permitting 
Requirements to complete environmental documentation and permitting must be considered in evaluating 
potential sites for quarries and sources of materials. For the purposes of a preliminary evaluation, this 
report considers issues related to development of sites owned and or operated by the federal government 
and requirements to protect threatened and endangered species. 
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Federal Land 
Federal land includes areas owned and operated by the BLM, including the Santa Rosa and San Jacinto 
Mountains National Monument, established in 2000. It encompasses the Santa Rosa Mountains to the 
northwest of the Salton Sea and has the potential to affect the permitting associated with the proposed 
quarry sources. The legislation authorizing the creation of the monument provides for the continued 
development of mineral rights on existing private property, however, development within monument 
federal lands is now no longer aligned with the monument’s stated goals and may not be possible. As very 
little data are available on the Santa Rosa mining area south of Palm Desert, it is assumed that the 
potential source area would be located on private property within the monument. 

BLM is protective of land use and sensitive habitat. Siting of a quarry on BLM land could lead to delays 
in permitting the project. At a minimum, both National Environmental Policy Act (NEPA) and SMARA 
documents would need to be prepared and approved.  

Both the Eagle Mountain Landfill and the Mesquite Mine expansion were delayed because of land 
swapping agreements between the project proponents and the BLM. Legal protests were filed in both of 
these cases and are still pending relative to Eagle Mountain Landfill. Therefore, siting a potential source 
area on BLM land was considered to be less favorable than siting a facility on non-BLM land. These 
criteria apply to the Chuckwalla Mountains Area and the Fish Creek Mountains Area.  

Critical Habitat for Threatened and Endangered Species 
Areas of critical habitat for species listed under the Environmental Species Act and locations of state or 
federal threatened and endangered species are shown in Figure 5. The critical habitat data were obtained 
from GIS data provided by the Redlands Institute and were originally developed by the United States Fish 
and Wildlife Service (USFWS) (Redlands Institute, 2002). Four special-status species occur within the 
area considered in this report: the Peninsular Bighorn Sheep, the Desert Tortoise, the Western Arroyo 
Toad, and the Coachella Valley Fringe-toed Lizard.  

Habitat areas for the identified species may vary, depending on the source from which the information 
was obtained. For example, the BLM identifies slightly different habitat areas for the Desert Tortoise. For 
this level of comparison, the USFWS designations were used. More detailed review would be conducted 
during subsequent evaluation. 

The state and federal listed threatened and endangered species data were obtained from the California 
Natural Diversity Database (CNDDB, 2004), a repository of data on the status and locations of rare and 
endangered plants, animals, and vegetation types maintained by the Habitat Conservation Division of the 
CDFG. The species list was screened to only include those plants, animals, and vegetation that are 
classified as either a state or federal threatened or endangered species.  

The presence of critical habitat and threatened and endangered species will require additional site-specific 
environmental documentation and pre-project monitoring work, as well as construction and post-
construction monitoring. It is also possible that the status may ultimately limit implementation. However, 
if the area is determined to not directly or indirectly support specific populations of special-status species, 
mitigation measures may be available to avoid adverse impacts. For locations within habitat of listed 
species, an incidental take permit from the state would be required (except on tribal lands). In addition, if 
it is private land and there is no federal nexus, then a 10(a) permit would be required from the USFWS. If 
there is a federal nexus, then a Section 7 consultation between the federal agency and the USFWS would 
be required. 
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SMARA Permits and Environmental Documentation 
SMARA was enacted by the California Legislature to address the need for a continuing supply of mineral 
resources, and to prevent or minimize the negative impacts of surface mining to public health, property, 
and the environment. The Department of Conservation’s Office of Mine Reclamation and the State 
Mining and Geology Board are jointly charged with ensuring proper administration of the Act’s 
requirements. The Act’s requirements apply to anyone, including government agencies, engaged in 
surface mining operations in California (including those on federally managed lands) that disturb more 
than one acre or remove more than 1,000 cubic yards of material. This includes, but is not limited to: 
prospecting and exploratory activities, dredging and quarrying, streambed skimming, borrow pitting, and 
the stockpiling of mined materials (CA OMR, 2004). 

By way of a Memorandum of Understanding, the Department of Conservation, the BLM, and the USFS 
have agreed that the statutes and regulations of SMARA are applicable to lands regulated by BLM and 
the USFS. Under the terms of the agreement, the local lead agency remains the lead agency and has the 
main responsibility to enforce the requirements of SMARA (CA OMR, 2004). 

Potential projects would also probably require California Environmental Quality Act (CEQA) and/or 
NEPA documentation to be developed specifically for the proposed project in addition to the SMARA 
requirements. Several potential areas have existing projects for which these documents have been 
prepared. Although these existing documents would not relieve the proposed projects from developing 
them also, they would support and facilitate the development of the new documents. Therefore, the 
existing documents were identified as being beneficial to the consideration of the potential projects.  

Potential Source Area Prioritization Results 
Table 2 summarizes the assessments of each of the criteria considered for the eight potential sites during 
Step 3. Prioritization of these potential sites was then completed by assigning “yes/no” to the following 
four prioritization criteria: 

• Assumed Federal Land Ownership 

• Presence of Critical Habitat 

• Presence of Threatened and Endangered Species 

• Required Road Haul Distance Greater than Ten Miles 

These four criteria were estimated to represent the criteria with the highest potential to affect future 
permitting and development of a source area in the vicinity of the Salton Sea. 

Because it is not known at this time whether any of the criteria presented above lack the potential to be 
mitigated, they were all given an equal weighting in the prioritization process. The prioritization process 
used a simplified approach that considered a “yes” answer to any of the criteria as a negative. The source 
area with the least number of “yes” answers to each of the criteria received the highest prioritization. 
Required road haul distance was selected over straight-line distance between the source areas and the 
points of use because preliminary investigation indicates that road haul has a significantly greater 
potential to affect the environment and communities in the Salton Sea vicinity than alternate 
transportation methods. The results of the prioritization are presented in Table 3 and shown graphically in 
Figure 6. 
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Table 2 
Potential Source Evaluation 

Environmental/Planning Transportation and Infrastructure 

Estimated 
Haul (miles) 

Source 
Area 

Assumed 
Land 

Ownership 
Critical 
Habitat 

T&E Species 
Within 5 miles 

Existing 
SMARA 

Existing 
CEQA 

Point of 
Delivery 
(shore) 

Existing 
Paved 
Roads 

Rail 
Access 

Urban Haul 
Requireda Road Rail 

Unmitigated 
Effect on 

Air Qualityd 

Chuckwalla 
Mountains 

BLM Yesb Noe No No East Yes Yes No 5 35 Low 

Coolidge 
Mountain 

Torrez 
Martinez 
Tribe 

Yesc Noe No No West No No Yes (Salton 
Sea Beach) 

10 - Low 

Eagle 
Mountain 
Mine Area 

Private No Noe Yes No East Yes Yes No 5 60 Low 

Fish Creek 
Mountains 

BLM Yesc Noe No No East Yes Yes No 2.5 80 Low 

Mesquite 
Mine Area 

Private No Noe Yes Yes East Yes Yes Yes 
(Glamis) 

10 45 Low 

Orocopia 
Mountains 

BLM Yesb Noe No No East No Yes No 5 20 Low 

Santa Rosa 
Mountains 

BLM No Yes No No West Yes No Yes (Palm 
Desert and 

Indio) 

55 - High 

Vallecito 
Mountains 

BLM No Yes No No West Yes No No 60 - High 

a If yes, the towns through which travel is required are indicated. 
b Desert Tortoise habitat 
c Bighorn Sheep habitat 
d Low was considered to be less than 350 tons of NOx emissions for the project. 
e The CNDDB database does not indicate the presence of Threatened and Endangered Species within five miles of these locations, however recent observations or habitat types have 

indicated that this type of species may be present. 
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Table 3 

Potential Source Area Prioritization 

Source Area Priority 
Federal 

Land 

Mapped 
Critical 
Habitat 

Documented 
Special-Status 

Species* 

Required One-Way 
Road Haul Greater 

Than 10 miles 

Eagle Mountain Mine Area 1 No No No No 
Mesquite Mine Area 1 No No No No 
Coolidge Mountain 2 No Yes No No 
Fish Creek Mountains 3 Yes Yes No No 
Orocopia Mountains 3 Yes Yes No No 
Chuckwalla Mountains 3 Yes Yes No No 
Santa Rosa Mountains 4 Yes No Yes Yes 
Vallecito Mountains 4 Yes No Yes Yes 

* Only includes federal and state listed threatened and endangered species  

Recommendations 
Based on the criteria presented above, it is recommended that the existing mining areas of Mesquite Mine 
and Eagle Mountain Mine and the undeveloped Coolidge Mountain Area be considered as potential 
source areas to supply the required rock.  

Preliminary analyses indicate that the first two existing mining areas may offer existing infrastructure and 
some degree of existing environmental documentation and permitting. Therefore, it is recommended that 
site visits, meetings with regulatory agencies and landowners, and more detailed review of existing 
documentation be conducted for these sites.  

Although Coolidge Mountain is located within an area mapped as Critical Habitat for the Bighorn Sheep, 
it is the closest identified potential source area to the Salton Sea with the suitable mapped geology and a 
short road haul distance. Therefore, a field exploration program at the Coolidge Mountain site is 
recommended to assess the potential to develop this source area as a suitable quarry. Prior to the field 
exploration program, meetings should be held with USFWS to identify potential measures that could be 
used to mitigate adverse impacts in the Critical Habitat area. 

Due to the nature of the reconnaissance-level desk-top study and the limitation of readily-available data, it 
is not known at this time whether any of the Coolidge Mountain area is considered to be a cultural 
resources area. It is also not known how accessible the area in question is to motorized travel, or whether 
the current landowners of the site or adjacent areas will allow further investigation or use of their land.  

Further specific recommendations to be implemented as part of any planned field work include an 
assessment of the following properties of the potential source rock: 

• Geochemical 

• Radioactivity 
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