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EXECUTIVE SUMMARY 
 
 
CE Obsidian Energy, LLC is proposing to construct the Amended Salton Sea Unit 6 Project 
(Amended Project). The SSU6 project was originally licensed by the California Energy 
Commission (CEC) in 2003 as a 185 MW facility.  In 2005 the certification was amended as 1 
215 MW facility.  The Amended Project involves construction of three geothermal electric 
power plants east of Calipatria and north of Westmorland, Imperial County, California. Each 
plant will produce 53 megawatts (MW) of geothermal power (159 MW total). The Amended 
Project will utilize the same plant site as the original project.  In addition to the plant site, offsite 
facilities include three injection well pads, pipelines from the plant site to these injection well 
pads, and a borrow area.  Because the transmission lines associated with the Amended Project 
have already been licensed by the CEC and no changes are proposed to them, this cultural 
resources study does not address the transmission lines 
 
In accordance with applicable laws, ordinances, regulations, and standards (LORS) a cultural 
resources study was conducted for the project area and buffer areas as specified in CEC 
regulations.  
 
Prior to the field investigations, archival research was conducted, including a records search to 
determine if there were any previously recorded cultural resources present within or near the 
project area. In addition, the Native American Heritage Commission (NAHC) and local tribal 
representatives were contacted regarding information and concerns about cultural resources in 
the area. 
 
The plant site and offsite facilities were surveyed as part of the original SSU6 project (CE 
Obsidian, 2002)). The current archaeological and “built environment” surveys for the Amended 
Project were conducted in November and December 2008 and included a buffer zone around the 
plant site, three injection well pads and associated pipelines (in different locations than for SSU6 
and thus not covered in the earlier surveys), and a borrow area (also not previously surveyed) . 
The field surveys identified three laterals connected to the Vail Canal that will be crossed by 
proposed pipelines. These laterals are considered historical resources but the pipelines will avoid 
(span) all three laterals.  With proper mitigation (development of a Cultural Resources Mitigation 
Monitoring Plan that includes worker training and professional cultural resources monitoring 
where needed to address unexpected cultural materials potentially discovered during 
construction), the Amended Project will not have significant adverse impacts on cultural 
resources. 
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CHAPTER 1 – 
INTRODUCTION  

 
 
CE Obsidian Energy, LLC, (herein “CE Obsidian” or “Applicant”), is proposing to develop the 
Amended Salton Sea Unit 6 (SSU6) Project (Amended Project or Project) (Table 1). The SSU6 
project was originally licensed by the California Energy Commission (CEC) in 2003 as a 185 
MW facility.  In 2005 the certification was amended as 1 215 MW facility.  AECOM 
Environment is preparing an Amendment Petition for submittal to for the California Energy 
Commission (CEC) for the Project. AECOM Environment has retained EDAW, Inc. (EDAW) to 
conduct cultural resources studies, including archaeological and architectural surveys in support 
of the Amendment Petition. 
 
 
PROJECT DESCRIPTION 
 
The Amended Project consists of three geothermal electric power plants with a total output of 
177 megawatt (MW) gross (159 MW net) to be developed on approximately 230 acres north of 
Westmorland and east of Calipatria in Imperial County, California. The three currently proposed 
53-MW plants will be co-located on the plant site and will share various common auxiliary 
facilities. The three 53 MW units will be located on the same plant site as the original SSU6 
project.  The Amended Project is located adjacent to the Salton Sea just east of Obsidian Butte 
and to the immediate south of the Salton Sea Sonny Bono National Wildlife Refuge. The plant 
site and the surrounding area are used for agricultural activities. The plant site is located on 
160acres southeast of Obsidian Butte. The three injection well pads (4.7 acres each) are located 
to the south, southeast, and east of the plant site. The plant site is relatively flat and is located 
approximately 225 feet below mean sea level (-225 feet above mean sea level [amsl]).  
 
 
Table 1. Amended Project 

  Acreages 
  Temporary Permanent 
Plant Site 160 160 
Substation 0 0 
Offsite Lay-down Area 0 0 
Offsite Production Wells 0 0 
Offsite Injection Wells 14.1 14.1 
Offsite Production Pipelines 0 0 
Offsite Injection Pipelines 39.3 39.3 
Offsite Construction Parking 0 0 
Borrow Site 34 0 

Total 242.8 213.4 
 
 
The Amended Project consists of three major components: the Resource Production Facility 
(RBF), consisting of brine production and injection wells, associated pipelines and ancillary 
facilities; the Power Generating Facility (PGF), consisting of the steam turbine generators (STG), 
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condensers, cooling towers, non-condensible gas handling equipment, and ancillary equipment; 
and the L-line transmission lines. The 160-acre plant site will contain the PGFs, electrical control 
building, cooling towers, electrical switchyard, and brine ponds for all three 53-MW units.  
 
In addition, the plant site will include nine production wells on three well pads each, as well as 
two plant injection wells and two aerated brine injection wells. In contrast, the originally 
proposed SSU6 facility included eight production wells on four well pads outside the plant site. 
These production wells and associated were relocated to the plant site from their previous offsite 
locations in the original SSU6 project.. Nine injection wells on three well pads are currently 
proposed to be located approximately 8,000 to 10,000 feet south of the plant site; the previously 
proposed SSU6 facility included seven off-site injection wells on three well pads south of the 
plant site, but at different locations than the Amended Project.  
 
The Amended Project site is located approximately 6 miles northwest of Calipatria, California. 
The site is currently used for agriculture, and land uses in the surrounding area include existing 
geothermal power facilities, agriculture, wildlife management, and the Sonny Bono National 
Wildlife Refuge. Figure 1 shows the regional setting and Figure 2 depicts the project area.  
 
 
REGULATORY SETTING 
 
Cultural resources are defined as buildings, sites, structures, or objects, each of which may have 
historical, architectural, archaeological, cultural, and/or scientific importance. For listing in the 
California Register of Historical Resources (CRHR), a historical resource must be significant at 
the local, state or national level under one or more of the following four criteria: 

 
1.  It is associated with events that have made a significant contribution to the broad patterns 

of local or regional history, or the cultural heritage of California or the United States; 

2.  It is associated with the lives of persons important to local, California, or national history; 

3.  It embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work of a master or possesses high artistic values; 

4.  It has yielded or has the potential to yield information important to the prehistory or 
history of the local area, California or the nation. 

 
All resources nominated for listing must have integrity, which is the authenticity of a historical 
resource’s physical identity evidenced by the survival of characteristics that existed during the 
resource’s period of significance. Resources, therefore, must retain enough of their historic 
character or appearance to be recognizable as historical resources and to convey the reasons for 
their significance. Integrity is evaluated with regard to the retention of location, design, setting,  
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materials, workmanship, feeling, and association. It must also be judged with reference to the 
particular criteria under which a resource is proposed for nomination. 
 
Numerous laws, ordinances, regulations, and standards (LORS), on Federal, State and local 
levels, seek to protect and target the management of cultural resources. The Amended Project 
will comply with applicable LORS throughout construction and operation. CEC Siting 
Regulations provide direction for project environmental compliance and projects licensed by the 
CEC are reviewed for compliance with applicable laws. For this project, where there is no 
Federal involvement, the applicable LORS are State and local. Applicable LORS are 
summarized in Table 2 and briefly discussed below. 
 
 
Table 2. LORS Applicable to Cultural Resources 

LORS Applicability 

Federal  
Antiquities Act of 1906, Title 16, United 
States Code Sections 431, 432, and 433 

Federal legislation for protection of cultural resources. 

National Historic Preservation Act (NHPA), 
Title 16, United States Code Section 470x-6 

Protects cultural resources on Federal lands; provides for inventory 
and assessment of resources. 

Archaeological Resources Protection Act of 
1979, Title 16, United States Code  
Section 470aa-470mm 

Provides protection for archaeological resources on public lands and 
Indian lands. 

Executive Order 11593 of May 13, 1971, 36 
Federal Register, Section 8921 

Provides for protection and enhancement of the cultural 
environment. 

Native American Graves Protection and 
Repatriation Act, Title 25, United States Code 
Section 3001-3013 

Establishes mechanism for Native Americans to claim ownership of 
human remains and certain cultural items. 

American Indian Religious Freedom Act, 
Public Law 95-341; Title 42, United States 
Code Section 1996 

Provides protection of Native American religious practices. 

State 
California Environmental Quality Act 
(CEQA), Public Resources Code Section 
21083.2 ; 

Requires public agencies to evaluate impacts to cultural resources; 
provides guidance for evaluating and mitigating impacts; 

Public Resources Code Section 21084.1 
 

Defines a “historic resource” and describes what constitutes a 
“significant” historic resource. 

CEQA Guidelines, California Code of 
Regulations, Title 14, Section 4852; 

Defines the term cultural resource. 
 

Section 15064.5; Addresses reburial options for Native American human remains and 
provides for treatment of archaeological discoveries. 

Section 15126.4(b); Describes mitigation of a project’s impact on a historic resource. 
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LORS Applicability 

Public Resources Code Sections 5020.1 (h), 
5024.1 and 5097.98 

Defines a “historic district.” 
Establishes the California Register of Historical Resources. 
Discusses the procedures that need to be followed upon the 
discovery of Native American human remains.  

California Health and Safety Code Sections 
7050.5 and 8010-8011 

Establishes procedures for notification in the event of the discovery 
of human remains. Requires construction to be halted and the 
County Coroner to be contacted if human remains are encountered. 
Makes it a misdemeanor to disturb or remove human remains found 
outside a cemetery. 
Establishes a State repatriation policy consistent with 
implementation of the Native American Graves and Repatriation 
Act. 

Assembly Bill (AB) 2641 Modifies the process that private landowners follow after 
discovering Native American human remains (set forth in California 
Public Resources Code Section 5097.98). 

Local 
Imperial County General Plan Conservation 
and Open Space Element 

Objective 3.1 provides direction to protect and preserve sites of 
archaeological, ecological, historical, and scientific value, and/or 
cultural significance. 

Imperial County General Plan Land Use 
Element  
 
Imperial County General Plan Geothermal/ 
Alternative Energy and Transmission Element 

Includes guidance to “preserve the unique natural and cultural 
resources of the Imperial Valley as a region.” 
 
Requires that the design, siting, and operation of geothermal 
facilities give adequate consideration to potential direct and 
indirect environmental impacts pursuant to CEQA 

 
 
Federal LORS 
 
Antiquities Act of 1906, Title 16, United States Code Sections 431, 432, and 433 
 
This Act establishes the early framework for Federal protection of cultural resources.  
 
National Historic Preservation Act, Title 16, United States Code Section 470x-6 
 
The National Historic Preservation Act (NHPA) sets in place a program for the preservation of 
historic properties. Section 106 of the NHPA requires Federal agencies to take into account the 
effects of projects on historic properties (resources included in or eligible for the National 
Register of Historic Places). It also gives the Advisory Council on Historic Preservation and 
State Historic Preservation Offices (SHPO) an opportunity to consult. The implementing 
regulations for Section 106 are 36 Code of Federal Regulations (CFR) 800. Federal agencies 
issuing permits for the Amended Project would be required to comply with NHPA requirements.  
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Archaeological Resources Protection Act of 1979, Title 16, United States Code Section 470aa-
470mm 
 
This Act provides protection of archaeological resources from vandalism and unauthorized 
collecting on Federal land.  
 
Executive Order 11593 of May 13, 1971, 36 Federal Register, Section 8921 
 
This Executive Order focuses on the protection and enhancement of the cultural environment. It 
outlines responsibilities of the Federal agencies and Secretary of the Interior with regard to 
cultural resources.  
 
Native American Graves Protection and Repatriation Act, Title 25, United States Code Section 
3001-3013 
 
This law provides for ownership of Native American graves and grave goods on Federal lands.  
 
American Indian Religious Freedom Act, Public Law 95-341; Title 42, United States Code 
Section 1996 
 
This measure establishes a national policy to protect the right of Native Americans and other 
indigenous groups to exercise their traditional religions. This law would apply since the 
Amended Project includes Federal land. Federal agencies issuing permits for the Project would 
be required to comply with this Act if Native Americans identified issues regarding their right to 
exercise traditional religious practices. 
 
State LORS 
 
California Environmental Quality Act (CEQA), Public Resources Code Section 21083.2 
 
This section states that it is the responsibility of the lead agency to determine whether the project 
will have a significant effect on “unique” archaeological resources. A unique archaeological 
resource is an artifact, object, or site about which it can be clearly demonstrated that without 
merely adding to the current body of knowledge, there is a high probability that it meets one of 
the following criteria: 1) contains information needed to answer important research questions and 
that there is a demonstrable public interest in that information; 2) has a special and particular 
quality such as being the oldest or best example of its type; or 3) is directly associated with a 
scientifically recognized important prehistoric or historic event or person. 
 
If it can be demonstrated that a project will cause damage to a unique archaeological resource, 
the lead agency may require that reasonable efforts be taken to preserve these resources in place 
or provide mitigation measures. CEC licensing is a CEQA-equivalent process. 
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CEQA, Public Resources Code Section 21084.1 
 
Identifies that a project may have a significant effect on the environment if it causes substantial 
adverse change in the significance of a historic resources. This section of the code also defines a 
“historic resource” and describes what constitutes a significant historic resource. 
 
CEQA Guidelines, California Code of Regulations, Title 14, Section 4852 
 
This section defines the term cultural resource to include buildings, sites, structures, objects, and 
historic districts. 
 
CEQA Guidelines, California Code of Regulations, Title 14, Section 15064.5 
 
When initial study identifies the existence of, or the probable likelihood of, Native American 
human remains within the project, a lead agency shall work with the appropriate Native 
Americans as identified by the Native American Heritage Commission (NAHC). The Applicant 
may develop an agreement for treating or disposing of, with appropriate dignity, the human 
remains, and any items associated with Native American burials with the appropriate Native 
Americans as identified by the NAHC.  
 
 CEQA Guidelines, California Code of Regulations, Title 14, Section 15126.4(b) 
 
This portion of the code describes mitigation for project impacts to a significant resource. 
 
Public Resources Code Section 5020.1 (h) 
 
This section defines a historic district. A “historic district" means a definable unified geographic 
entity that possesses a significant concentration, linkage, or continuity of sites, buildings, 
structures, or objects united historically or aesthetically by plan or physical development.  
 
Public Resources Code Section 5024.1 
 
This section establishes the California Register of Historical Resources (CRHR). A resource may 
be listed as a historical resource in the CRHR if it meets National Register of Historic Places 
criteria or the following state criteria: 1) is associated with events that have made a significant 
contribution to the broad patterns of California's history and cultural heritage; 2) is associated 
with the lives of persons important in our past; 3) embodies the distinctive characteristics of a 
type, period, region, or method of construction, or represents the work of an important creative 
individual, or possesses high artistic values; or 4) has yielded, or may be likely to yield, 
information important in prehistory or history. The CRHR is an authoritative guide in California 
to be used by State and local agencies, private groups, and citizens to identify the State's 
historical resources and to indicate what properties are to be protected from substantial adverse 
change.  
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Public Resources Code Section 5097.98 
 
This section discusses the procedures that need to be followed upon the discovery of Native 
American human remains. The NAHC upon notification of the discovery of human remains is 
required to contact the County Coroner pursuant to subdivision (c) of Section 7050.5 of the 
Health and Safety Code and shall immediately notify those persons it believes to be most likely 
descended from the deceased Native American.  
 
California Health and Safety Code Section 7050.5 
 
This code establishes that any person, who knowingly mutilates, disinters, wantonly disturbs, or 
willfully removes any human remains in or from any location without authority of the law is 
guilty of a misdemeanor. It further defines procedures for the discovery and treatment of Native 
American remains. 
 
California Health and Safety Code Section 8010-8011 
 
This code establishes a State repatriation policy consistent with the implementation of the Native 
American Graves and Repatriation Act. The code extends policy coverage to non-federally 
recognized tribes as well as federally recognized groups. 
 
Assembly Bill (AB) 2641 
 
This Bill provides procedures for private landowners to follow upon discovering Native 
American human remains. Landowners are encouraged to consider culturally appropriate 
measures if they discover Native American human remains as set forth in California Public 
Resources Code Section 5097.98. AB 2641 further clarifies how the landowner should protect 
the site both immediately after discovery and into the future. 
 
Local LORS 
 
Imperial County General Plan Conservation and Open Space Element  
 
Goal 3 of the Conservation and Open Space Element provides for the preservation of cultural 
resources, stating “Important prehistoric and historic resources shall be preserved to advance 
scientific knowledge and maintain the traditional historic element of the Imperial Valley 
landscape.” In addition, Objective 3.1 of the goal specifies that sites of archaeological, 
ecological, historical, and scientific value, and/or cultural significance be preserved and 
protected. 
 
Imperial County General Plan, Land Use Element 
 
The intent of the County in preparing the Land Use Element was to maintain and promote 
agricultural enterprises, determine appropriate urban development centers and encourage their 
economic development, protect the existing character of rural and recreational communities and 
areas, and preserve the unique natural and cultural resources of the Imperial Valley as a region. 
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Imperial County General Plan, Geothermal/Alternative Energy and Transmission Element 
 
This element of the General Plan requires that the design, siting, and operation of geothermal 
facilities consider potential direct and indirect environmental impacts pursuant to the CEQA.  
The element also addresses issue related to the construction and operation of electrical 
transmission lines.  
 
 
 
AREA OF POTENTIAL EFFECTS (APE) 
 
The CEC provides guidelines for the inventory and documentation of cultural resources within a 
proposed project area. For the purposes of this report, this includes the identification and 
inventory of archaeological and historic resources that are at least 45 years old. 
 
According to the guidelines set forth by the CEC, archaeological survey is to be conducted on all 
proposed project sites and extend beyond project boundaries at least 200 feet. For linear 
facilities, the right-of-way and at least 50 feet either side of the right-of-way is to be surveyed. 
For built environment surveys, an APE of 0.5 miles was established around all project facilities. 
 
 
PROJECT PERSONNEL 
 
Rebecca Apple M.A., Register of Professional Archaeologists (R.P.A.) served as the Principal 
Investigator for the Project. Matthew Tennyson, M.A., R.P.A. directed the fieldwork and 
authored the report. Tiffany Contreras, and Collin Tuthill assisted during the field survey. M.K. 
Meiser, M.A. conducted the historic resources survey. Resumes of key personnel are provided in 
Attachment 1. 
 
 
REPORT ORGANIZATION 
 
Chapter 1 of this report provides a description of the proposed Project. Chapter 2 is a discussion 
of the physical and cultural setting. Archival research is documented in Chapter 3. Field methods 
and survey results are summarized in Chapter 4. Chapter 5 provides a summary of potential 
impacts to cultural resources within the survey area. Chapter 6 is references cited. Once the 
report has been finalized, a copy will be sent to the Southeast Information Center (SIC), housed 
at San Diego State University as a permanent record. 
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CHAPTER 2 – 
PROJECT SETTING  

 
 
INTRODUCTION 
 
The Amended Project is situated in central Imperial County, California, approximately 7.5 miles 
southwest of Niland, 6 miles northwest of Calipatria, and approximately 0.5 mile southeast of 
Obsidian Butte.  
 
 
NATURAL SETTING  
 
Physical Environment  
 
The Amended Project area is within the Colorado Desert (Salton Trough) environmental zone 
and is bordered on the west by the Peninsular Range. The Colorado Desert consists of a 
depressed area 80 miles (128 kilometers [km]) long and 30 miles (48 km) wide, situated between 
two forks of the San Andreas Fault. Elevations in the trough range between 19 feet (6 meters 
[m]) to 245 feet (75 m) below sea level. Prehistorically, much of this area was under the waters 
of Lake Cahuilla. The Colorado River filled the entire basin periodically with fresh water to form 
the expansive lake, which measured as much as 34 miles (55 km) wide and 321 feet (98 m) deep. 
These wet periods were followed by more arid times when the Colorado River did not flow into 
the area, and the waters of Lake Cahuilla evaporated. Today, the only remnants of Lake Cahuilla 
are the playa surfaces and beach terraces surrounding the Salton Sea (Moratto 1984:18).  
 
Geology  
 
Geologic deposits within the Salton Trough are primarily alluvium, dune sand, Pliocene marine, 
Pleistocene and Quaternary nonmarine terrace deposits, and Tertiary and Quaternary lake 
deposits, composed primarily of sand, gravels, silts and clays, or sandstones. The Pleistocene 
nonmarine sedimentary deposits that form the Superstition Hills and nearby areas south and west 
of the Salton Sea are composed of older alluvium and fanglomerate, and sandstones of the 
Brawley formation. These deposits are mostly capped with well-developed desert pavement and 
desert varnish (State of California 1962, 1967). 
 
In areas with mostly alluvial deposits, like the Salton Trough, lithic resources are extremely 
limited. Materials suitable for prehistoric stone tool manufacture were quarried from the 
obsidian, rhyolite, and silicified sediment (Wonderstone) deposits at Obsidian Butte near the 
southern end of the Salton Sea or were found as float in the desert pavements and gravel 
deposits. These float materials may include quartz, silicified wood, cryptocrystalline silicates 
(cherts, chalcedony, and jasper), quartzite, basalt, and other volcanic rocks. Sandstone from the 
Brawley and other formations was used prehistorically to manufacture metates (grinding slabs), 
manos, and pestles. Granite from deposits at Superstition Mountain or found as float was also 
used in the manufacture of grinding stones. 
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Temperature 
 
Conditions within the Colorado Desert are among the hottest found in the United States. Average 
daily temperatures typically range from the low 40s in winter to 105 degrees Fahrenheit (°F) in 
summer, although summer temperatures can reach into the 120s. This region also experiences 
rapid heat loss at night, resulting in a wide daily temperature variance of approximately 30°F.  
 
The eastern slopes of the Peninsular Ranges are cooler, but still dry. Cumulative weather data 
indicate that these slopes have an average winter low of 27.9 °F and an average summer high of 
82.8°F, although summer highs can reach over 100°F. 
 
Precipitation 
 
Most of the moisture from Pacific winter storms moving south and east falls on the steep, west-
facing slopes of the Peninsular Ranges, creating a “rain shadow” effect for the east-facing slopes 
and deserts. These areas are among the driest in the United States. However, because they are 
open to the south, they receive some moisture from summer tropical storms. This results in a 
bimodal pattern of rainfall for the Sonoran Desert and its subdivision, the Colorado Desert, with 
a significant portion of the annual precipitation falling in August and September as 
thunderstorms. The climate is so dry that the moisture from tropical summer thunderstorms can 
contribute 30 to 40 percent of the yearly total. The summer thunderstorms can be severe, with up 
to 3 to 5 inches (8-14 centimeters [cm]) falling in a few hours. However, these storms are usually 
localized, with little or no precipitation falling a few miles away. While a significant portion of 
the yearly rainfall can occur in summer, most of the precipitation falls from December to March 
(Schoenherr 1992:413). 
 
Annual rainfall totals within the Colorado Desert are among the lowest in the Sonoran Desert, 
averaging less than 2 inches (5 cm) per year in the Salton Trough and between 2 to 4 inches 
(5-10 cm) along the Colorado River (Crosswhite and Crosswhite 1982). Data collected at the 
Anza-Borrego Desert State Park indicate a yearly average of 6.9 inches (16.9 cm) (Western 
Regional Climate Center 2005). Droughts of up to 60 days occur frequently, with the longest 
recorded drought lasting more than 3 years with only 0.01 inches (0.02 cm) of rainfall (Jaeger 
1957; Shreve and Wiggins 1964). 
 
 
FLORA AND FAUNA  
 
Flora 
 
Although the vegetation communities are similar to those of the Mojave Desert to the north, the 
Colorado Desert’s bimodal pattern of rainfall allows for greater diversity. Species commonly 
found throughout both deserts are varieties of agave (Agave spp.), including the desert agave or 
century plant (Agave deserti), creosote (Larrea tridentate), white bursage (Ambrosia dumosa), 
and saltbushes (Atriplex spp.).  
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On sandy flats and slopes and desert-pavemented terraces, the usually sparse vegetation is 
dominated by creosote bush, white bursage, and brittlebush (Encelia farinosa) with saltbushes 
occurring where the soil becomes more alkaline. Along seasonal washes, the vegetation is much 
lusher, with a greater variety of species. In these washes are found small trees, including blue 
palo verde (Cercidium floridum), ironwood (Olneya tesota), catclaw acacia (Acacia greggii), and 
smoke trees (Psorothamnus spinosa). Shrubs such as mesquites (Prosopis sp.), burrobush 
(Hymenoclea salsola var. pentalepis), and desert broom (Baccharis sarothroides) occur along 
dry watercourses. Seeps and oasis are marked by the presence of the California fan palm 
(Washingtonia filifera) (MacMahon 1985; Minckley and Brown 1994; Schoenherr 1992).  
 
The cactus scrub community is found on the upper rocky slopes of the eastern side of the 
Peninsular Ranges. This community consists of succulents and other drought-resistant plants. 
The eastern slopes are marked by distinctive banding of vegetation communities, with cactus 
scrub in the lower elevations, replaced by desert chaparral higher on the slopes. Cactus scrub can 
occur with creosote scrub and includes brittlebush, ocotillo (Fouquieria splendens), and a variety 
of cactus (Opuntia sp.). Desert chaparral consists of open stands of big berry manzanita 
(Arctostaphylos glauca), western mountain mahogany (Cercocarpus montanus), and California 
buckwheat (Eriogonum fasciculatum) (Raven 1966; Schoenherr 1992). In the desert slopes of the 
Transverse Ranges, chamise is often a dominant species in the desert chaparral community 
(Schoenherr 1992). 
 
Fauna 
 
Because of the high diurnal temperatures, most of the desert mammals have adapted by spending 
much of the day underground in burrows or aestivating. Small, burrowing rodents are 
particularly abundant in sandy plains. Animals commonly found in dry desert lands include 
black-tailed jackrabbit (Lepus californicus), desert cottontail (Sylvilagus audoboni), kit fox 
(Vulpes macrotis), and a variety of rodents such as round-tailed ground squirrel (Spermophilus 
tereticaudus), white-tailed antelope squirrel (Ammosphermophilus leucurus), desert and Merriam 
kangaroo rats (Dipodomys merriami), and desert pocket mouse (Perognathus penicillatus). 
Larger mammals are usually limited to desert bighorn sheep (Ovis Canadensis nelsoni), Sonoran 
pronghorn antelope (Antilocapra Americana sonorensis), and coyote (Canis latrans). Several 
species of bat are found, including California leaf-nosed bat (Macrotus californicus).  
 
In the sandy plains and dunes of the Colorado Desert regions, there are several species of reptiles 
with unique adaptations to sandy environments, including fringe-toed lizards (Uma inornata, 
U. notata), flat-tailed horned lizards (Phrynosoma m’calli), banded sandsnake (Chilomeniscus 
cinctus) and sidewinder (Crotalus cerastes). Other reptiles include the desert tortoise (Gopherus 
agassizi); chuckwalla (Sauromalus obesus); desert iguana (Dipsosaurus dorsalis); and snakes 
such as the rosy boa (Lichanura trivirgata) and western diamondback (Crotalus atrox), 
(Schoenherr 1992; Turner and Brown 1994).  
 
This is the poorest subdivision of the Sonoran Desert for birds, as the open, sparsely vegetated 
areas provide little suitable habitat. More commonly occurring species are the burrowing owl 
(Aihene cunicularia), turkey vulture (Cathartes aura), red-tailed hawk (Buteo jamaicensis), 
common raven (Corvus corax), and cactus wren (Polioptila melanura). The riparian vegetation 
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along the Colorado River and the Salton Sea attracts and supports a variety of birds, including 
migratory birds such as ducks and geese. Resident species include roadrunner (Geococcyx 
californianus), mourning dove (Zenaida macroura), Gambels’s quail (Callipepla gambelii), and 
black-tailed gnatcatcher (Polioptila melanura). Also found are numerous bats, a variety of 
rodents, both large and small game, and along the river, the Colorado River toad (Bufo alvarius) 
(Minckley and Brown 1994). Migratory birds can also be commonly found at the Salton Sea. 
 
Native fish species found in the main channel of the Colorado River are limited, consisting 
primarily of Colorado squawfish (Ptychocheilus lucius), razorback sucker (Xyrauchen texanus), 
and bonytail chub (Gila elegans). Woundfin (Plagopterus argentissimus) and flannelmouth 
sucker (Castosomus latipinnis), although rare, are also native to the stretch of river below 
Boulder Dam. Nonnative species now found in the river include largemouth and smallmouth 
bass, striped bass, lesser sunfishes, ciclids, mosquitofish, and flathead catfish (Minckley and 
Brown 1994). Within the Salton Sea are found razorback sucker and bonytail chub, and several 
species of sport fish, including tilapia (Tilipia mossanbica), croaker (Bairdella icistia), and sargo 
(Anistramus davidsoni). The desert pupfish (Cyprenodon macularis), now an endangered 
species, is also found in the Salton Sea. 
 
 
CULTURAL SETTING 
 
Prehistory  
 
While the Colorado Desert is rich in prehistoric archaeological sites and has been intensively 
studied by archaeologists for 80 years, the culture-historical framework for the ordering and 
interpretation of archaeological materials is still heavily reliant on interregional comparisons. To 
a large degree, this results from the fact that sites with substantial subsurface components are 
quite rare and this paucity has hampered chronology building (Schaefer 1994a, 1994b). 
Alternatively, the site assemblage of the Colorado Desert is particularly diverse when it comes to 
sites associated with what might generally be termed ritual events. In addition to the remains of 
Native American habitations and resource procurement activities, there are abundant earth 
figures and shrines, petroglyphs and pictographs, and an exceptionally well-preserved trail 
system (Altschul and Ezzo 1994; Cachora 1994; Johnson 1985; McGuire and Schiffer 1982; 
Pendleton et al. 1986; Pigniolo et al. 1997; Rogers 1939; Schaefer 1994a, 1994b; von Werlhof 
1987). This diversity has the potential to provide insight into a broad array of cultural behavior, 
including ceremonial and ritual practices, as well as the evolution of settlement and subsistence 
systems (Cleland and Apple 2003).  
 
The poor chronological control is reflected in the existing culture-historical framework, which is 
characterized by a good bit of overlap in the material culture assemblages of seriated 
archaeological complexes. As a result, many types of artifacts and features are said to be typical 
of assemblages that range from the earliest times right up to the contact period (McGuire and 
Schiffer 1982). This framework then, which developed out of the pioneering archaeological work 
of Rogers (1939, 1945), remains somewhat problematical despite numerous updates. For the 
purposes of this study, regional prehistory will be discussed within the context of three broad 
periods: Early, Archaic, and Late Prehistoric/Protohistoric. 
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Early Period 
Rogers (1939) first described the San Dieguito Complex of the southern California deserts based 
on surface surveys of the southern California coastal and desert areas. The typical San Dieguito 
assemblage consists of heavy percussion, core and flake-based tools; crescentics; and domed and 
keeled choppers, planes, and scrapers. One also finds light-percussion flaked spokeshaves, leaf-
shaped projectile points, and (in the desert areas) large, stemmed Lake Mojave and Silver Lake 
projectile points. Fluted points are also occasionally found on Lake Mojave-San Dieguito surface 
sites. Milling equipment is apparently rare or absent (Warren and Crabtree 1986:184). 
Subsistence is generally thought to have been focused on highly ranked resources such as large 
mammals, although numerous small mammals were also taken at some sites. This subsistence 
strategy may have encouraged a pattern of relatively high residential mobility. 
 
Archaic Period 
Little information exists for the Colorado Desert during the Archaic period between the San 
Dieguito I and the Patayan complex. Rogers (1945) suggests that there are no sites away from 
the Colorado River between these two periods. This absence is a key regional research issue 
(Schaefer 1994b). For example, surveys of the 80-mile North Baja Pipeline east of the Chocolate 
Mountains failed to yield a single site with clear evidence of Archaic period occupation (Cleland 
and Apple 2003), other than rock art that appears to have Archaic cultural affiliations (Hedges 
2003). Studies by Weide (1976) have reported a few isolated artifacts that date to this 
intermediate period and suggest that there were sparse inhabitants in the region during this 
period. Isolates include a quartz point radiocarbon dated to 3030 + 100 B.C., the Truckhaven 
cairn burial with a date of 3840 + 250 B.C., and a preceramic occupation along the old Lake 
Cahuilla shoreline dating to A.D. 370 (Moratto 1984:404). Pendleton and others (1986) 
remarked that only two Archaic period projectile points were known to have been found between 
the Imperial Sand Dunes and the Colorado River, a distance of some 24 miles (40 km). 
Schaefer’s (1986) intensive investigations for the Mesquite Mine on the southern bajada of the 
Chocolate Mountains likewise did not recover any materials temporally diagnostic of the 
Archaic. Similarly, none of the radiocarbon-dated roasting pits in Inkopah Gorge on the eastern 
slope of the Peninsular Range were from the Archaic period (Shackley 1984). Potential Archaic 
period use of Lake Cahuilla remains problematical; surveys of the former Salton Sea Test Base 
did produce San Dieguito and possible Archaic period bifaces, but these surface finds were not 
clearly associated with archaeological assemblages. The Indian Hill rockshelter (McDonald 
1992) in Anza Borrego Desert State Park is one of the few well-dated Archaic sites in the 
regional study area. Archaic period sites have also been found in subsurface contexts in the 
Coachella Valley. 
 
The Patayan complex, dating from approximately 1,450 years before present (B.P.) (A.D. 500) to 
the historic period, spans the late prehistoric and protohistoric timeframes, the latter of which 
includes a 300-year period of sporadic exploration and colonization that left aboriginal lifeways 
relatively unaffected. The Patayan complex is characterized by marked changes in the artifact 
assemblage, economic system, and settlement patterns. Paddle and anvil pottery was introduced, 
possibly from Mexico (Rogers 1945; Schroeder 1975, 1979). During this time, floodplain 
horticulture, featuring maize, beans, squash, and other crops, was introduced along the lower 
Colorado River, and extended to the New and Alamo rivers in Imperial Valley. The bow and 
arrow was also introduced during this period as evidenced by the presence of Cottonwood 
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Triangular and Desert Side-notched series projectile points. Cottonwood series projectile points 
apparently predate the Desert Side-notched series and probably the advent of pottery. Also 
during the Late Prehistoric period, burial practices shifted from inhumations to cremations. Other 
culture traits generally associated with this period include increasingly elaborate kinship systems, 
rock art including ground figures, and expanded trading networks (McGuire and Schiffer 1982). 
 
Late Prehistoric Period 
The Late Prehistoric period is broken down into three ceramic phases – Patayan I, II, and III 
(Rogers 1945; Waters 1982a, 1982b). Patayan I ceramics are well developed, indicating that 
ceramic technology was introduced in a fully developed form. However, the relationship of 
Lower Colorado River buffwares with Hohokam and other southwestern ceramic traditions 
remain to be established with greater clarity. Tizon brownware, representative of a related 
interior ceramic tradition, may predate Lower Colorado buffware (Warren 1984:423). Patayan I 
(ca. A.D. 600 to A.D. 1000) wares are found most frequently along the river corridor, while 
Patayan II (ca. A.D. 1000 to A.D. 1500) types are typically found both on the river and along the 
former Lake Cahuilla shoreline. Patayan III ceramics represent the Protohistoric period and are 
rare on Lake Cahuilla shorelines. Recent evidence from the North Stallard site, a stratified 
Patayan site on the Colorado River (Cleland and Apple 2003), suggests that certain types of 
buffware may have longer use periods than is recognized by this serration (Hildebrand 2003). 
 
During the Late period, at least four, probably more, sequential inundations of the Salton Trough 
occurred as the Colorado River was diverted to the west and filled much of Imperial Valley to an 
elevation of 40 feet (12.8 m) amsl. Four major stands of Lake Cahuilla occurred between A.D. 
1200 and A.D. 1540 and at least one partial in filling seems to have occurred during the 17th 
century. The final desiccation of Lake Cahuilla at perhaps A.D. 1650 (Schaefer 1994b:84) is 
thought to have caused major population disruptions on both east and west sides of the Colorado 
Desert, large population shifts along the lower Colorado River, and perhaps contributed to the 
persistent warfare that continued until 1857 along the lower Colorado and Gila rivers (Aschmann 
1966:245; Castetter and Bell 1951:30; O’Connell 1971:180; Schaefer 1994b:72-73; Stone 1981; 
Weide 1976:89; White 1974; Wilke 1974). However, the role of the desiccation cycles in these 
population perturbations is far from clear and it remains an important topic for further research. 
By the time of the final desiccation, horticulture was well established along the lower Colorado 
(Bee 1981:12; Castetter and Bell 1951:74-75). 
 
Ethnographic Background  
 
Ethnography  
Ethnographic summaries of the Native American groups associated with the regional study area 
are presented below. It should be noted at the onset that native boundaries were fluid and 
indistinct, particularly in areas on the periphery of a group’s territory or areas that contained few 
resources. Most of these groups speak languages of the Yuman family of the Hokan language 
stock. Included in this group are the Kamia, Quechan, Halchidhoma, and Mojave (Kroeber 1920; 
Shipley 1978:86).  
 
The Kamia are one of three closely related Native American tribes living in southern California, 
who are differentiated based on dialect differences (Langdon 1970 Luomala 1978; Spier 1933) 
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and geography (Barker 1976; Gifford 1931). These are known today as the Northern Kumeyaay 
or Ipai, the Southern Kumeyaay or Tipai, and the Desert Kumeyaay or Kamia. The term Kamia 
has been used by some authors to refer to all three divisions (e.g., Forbes 1965) but now is most 
commonly used to refer only to the desert division. The word Kamia is a lower Colorado variant 
of the term Kumeyaay. The Quechan call the coastal Kumeyaay Kamya ahwe, while the Mojave 
call them Kamia ahwe or Kamia ahkwe, which means remote or foreign Kamia (Kroeber 
1920:478).  
 
The Kamia traditional territory included what is now known as the southern Imperial Valley 
from the latitude of the southern half of the Salton Sea, to perhaps 40 miles (64 km) below the 
international border. On the west, Kamia territory extends to the foothills of the Peninsular 
Mountains, and to the east, Kamia territory extends up to the Chocolate Mountains (Forbes 1965; 
Luomala 1978:593). They lived at times along the west bank of the Colorado River, but their 
main settlements were along the New and Alamo rivers in Imperial Valley.  
 
Subsistence among the Kamia consisted of hunting and gathering and floodplain horticulture 
(Barker 1976; Gifford 1931). In normal years, the Colorado River would overflow its banks in 
the spring and early summer. This would also fill the New and Alamo rivers. These branch off 
the Colorado a few miles south of Pilot Knob and the international border, head west for a time, 
and then cross into the United States again and trend north. Today, they terminate in the Salton 
Sea. When the spring floodwater receded, the Kamia would plant in the mud. A dam was 
maintained at Xatopet on the east/west portion of the Alamo River to control water flow and 
allow farming in years when water flow was low. Gifford (1931:22) and Castetter and Bell 
(1951:43) suggested these were recent adaptations and not traditional. Bean and Lawton (1973), 
Lawton and Bean (1968), and Shipek (1988) argue that irrigation was indigenous. 
 
A major food staple was mesquite and screwbean, called by the Kamia anxi and iyix, 
respectively (Gifford 1931:23). These were sometimes eaten fresh off the tree in early summer, 
but primarily, the pods were collected from the ground or shaken from the trees in July. These 
were pounded into flour in a mortar typically made of a cottonwood tree trunk (Gifford 1931). 
The seeds, which have the appearance and density of birdshot, were discarded (Castetter and Bell 
1951). Seeds of the ironwood were gathered off the ground in October and dried, then parched, 
ground lightly on a metate to break the seeds apart, then leached to remove the bitter taste. 
Acorns were at times an important food. They were gathered in the mountains to the west of 
Kamia territory in October and acquired through trade from the southern Kumeyaay.  
 
Hunting contributed to the diet in a minor way in terms of overall caloric intake but provided 
valuable protein, and skins and bone for clothing, blankets, and tools. Small game, primarily 
rabbits, was most frequently taken, using bow and arrow or rabbit stick (macana in Spanish). 
Fish were also taken in sloughs with bow and arrow, by hand, hooks, basketry scoops, and seine 
nets.  
 
The primary settlements of the Kamia were scattered along the New River and the Alamo River 
(Barker 1976:25; Gifford 1931:5). These were not compact villages, but large diffuse rancherias 
and planting areas dispersed along the rivers. The flow in the Colorado River varied widely from 
year to year and the Kamia frequently adjusted their settlement locations to be in areas with good 
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water availability. The Kamia may also have utilized the southern shores of Lake Cahuilla when 
present, and this would have put seasonal settlements within proximity of the Amended Project.  
 
Structures varied depending on the locality, purpose, and the availability of raw materials. 
Summer dwellings were often minimal, consisting of only a windbreak. Caves were also used at 
this time, where available. Structures found within mountain oak groves were more substantial 
and often had platform-supported granaries, while winter villages were located at lower 
elevations in sheltered areas. A typical shelter had a sunken floor and was dome- or gable- 
shaped with a pole framework with thatch, covered with grass and earth. The dome-shaped 
dwellings usually had two small arched entries at opposite ends that were placed to avoid the 
wind. The gables had a rectangular-shaped opening that faced east, which was a ritual direction. 
Attached to dwellings was a windbreak made for outdoor activities and cooking during the 
summer (Luomala 1978).  
 
North of the Kamia were the Desert Cahuilla with whom the Kamia did not have a great deal of 
interaction. To the east was the Quechan, with whom the Kamia typically enjoyed excellent 
relations. The Kamia neighbors to the south in the late 19th century were the Cocopah, with who 
the Kamia were often at war. The Cocopah lived in Baja California in the Colorado Delta area. 
To the west of the Kamia, along the coast and in the mountains of San Diego County and 
northern Baja California Norte, were the close relatives of the Kamia, the Kumeyaay. They 
carried on a lively trade with one another and had strong social, kinship, and economic ties. 
Items such as salt, dried seafood, and abalone shells from the coast were often traded for inland 
items such as acorns, agave, mesquite, granite for pestles, steatite for arrow straighteners, 
minerals for paint, and gourds (Cuero 1968:33 in Luomala 1978:601-602).  
 
Ethnohistory  
Despite early explorations beginning in the 16th century by the Spanish into California, Euro-
American settlement was delayed in the regional study area until the mid-18th century. Early 
explorers, such as Francisco de Ulloa (1539), Hernando de Alarcon (1540), and Francisco de 
Coronado (1540) led expeditions into the Gulf of Mexico, reaching the mouth of the Colorado 
River and continuing up the river past the Gila confluence. However, little exploration of the 
interior deserts was undertaken until much later. Spanish exploration for the next 200 years was 
intermittent in this area as it was considered remote and difficult to access. 
 
History 
  
The first recorded explorer of the interior Colorado Desert region was Father Eusebio Francisco 
Kino, a Jesuit missionary, cartographer, and explorer. Starting in 1691, Kino established a string 
of missions in northern Mexico and southern Arizona, finally reaching the Colorado River in 
1702. Kino followed the Colorado River to the delta. His conception of an overland route 
through the desert to Monterey (Mexico) to access the Manila galleon trade was rejected by 
officials in Mexico City, who felt that the idea was too risky and that resources could be better 
spent elsewhere (Lavender 1972; Rice et al. 1996). 
 
Almost 70 years later, Father Francisco Garcés followed Kino’s route, reaching the villages of 
the Quechan Indians at the junction of the Gila and Colorado rivers in 1771. Garcés’s party 
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crossed the Colorado River and traveled west through the desert until the San Jacinto Mountains 
were visible in the distance, before returning to Sonora. Three years later, Father Garcés and a 
Spanish border captain named Juan Bautista de Anza attempted an overland route to Monterey. 
When they reached the Colorado River, Anza found the local Yumans friendly. Anza and Garcés 
left some of their supplies behind with a small guard and crossed the desert to the west, 
eventually crossing the San Jacinto Mountains by way of a small canyon. In March 1774, Anza’s 
party reached Mission San Gabriel. Because of a shortage of supplies, most of the party, 
including Garcés, turned back while Anza continued on to Monterey, California (Rice et al. 
1996). The following year, Anza led 240 emigrants and soldiers, along with their livestock, into 
Northern California, where they became the first European settlers of San Francisco. This 
emigration established the beginnings of the Desert Trail across Imperial Valley. In 1781, 
Quechan Indians destroyed the Spanish settlements along the Yuman Crossing of the Colorado 
River, and the Spanish abandoned the route through the Colorado Desert (Bean and Rawls 
1983:34-35). The trail was not used again until 1826, when engineer Lieutenant Alferez 
Romualdo Pacheco from Mexico established the Desert Trail as an official mail route. Lieutenant 
Pacheco and his soldiers established a fort, about 6 miles (9 km) west of Imperial, which was 
later abandoned and fell into ruin. 
 
In the 1800s, most travel from Arizona to San Francisco by Mexican soldiers, and later, 
American settlers, followed Anza’s route. Mexican soldiers and American settlers established 
several southern routes across the Colorado Desert during the 1820s. The trail across the 
Imperial Valley opened by Anza, and followed by later generations of explorers, trappers and 
eventually by settlers from the east coast, is known by many names, including the Sonora Road, 
the Colorado Road, the Emigrant Trail, and the Butterfield Stage Route. The Butterfield Stage 
Route, used from 1858-1861, was most likely the first distinct path across the Imperial Valley 
(Hoover et al. 1990:108). In the 1880s, the Old Kane Spring Road between Julian and Kane 
Springs became a popular route between Imperial Valley and the western mountains (Schaefer et 
al. 1987).  
 
From the 1840s through the 1880s, the U.S. cavalry established a series of camps and forts 
through the Arizona, Nevada, and California deserts to protect settlers and immigrants from the 
hostile tribes. One of the earliest of these was Camp Calhoun, established in 1849 by the 
Americans on the banks of the Colorado River near present-day Yuma. In 1855, the name was 
changed to Fort Yuma. Following the establishment of forts through the area, the California 
desert region again opened up for exploration and settlement. As part of an effort to establish a 
railroad route from St. Louis to the Pacific Ocean, the U.S. government conducted a series of 
surveys between 1853 and 1855 to identify feasible routes. Lieutenant Amiel Weeks Whipple, a 
topographical engineer in the army, was assigned the task of determining the westernmost 
section from Arkansas to Los Angeles. Whipple passed through Mojave territory in 1854, 
crossing the Colorado River near present-day Needles (Rice et al. 1996). Another of the railroad 
survey parties, led by Lieutenant R.S. Williamson, included a young geologist, William Phipps 
Blake. Blake was the first to identify the Salton Trough as an ancient lakebed. 
 
The discovery of gold in California brought a great influx of American and European settlers to 
the state. Between 1849 and 1860 an estimated 8,000 emigrants crossed the Colorado Desert on 
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their way to California (Laflin 1998:10). In the 1850s, there was limited gold mining in the 
eastern Colorado Desert. 
 
Significant economic development of the Colorado Desert region began in the 1870s and 
continued into the 20th century. Development was dependent largely on two things: 
transportation and water. The first of these came in 1872, with the construction of the Southern 
Pacific Railroad from Los Angeles to present-day Indio and, eventually, Yuma. The early 
townsite of Indio, the mid-point between Los Angeles and Yuma, was created to provide living 
quarters for train crews and railroad workers. The first trains ran on May 29, 1876 (Pittman 
1995:36). The Southern Pacific continued east, paralleling an 1857 road along the eastern side of 
the Salton Trough. Railroad stops were built at Walters (now called Mecca), Woodspur 
(Coachella), and Thermal, among others. The same large dunes that had hindered Anza’s 
expedition hindered construction of the railroad. The Southern Pacific Railroad was finally 
forced to build along the eastern edge of what came to be known as the Imperial Sand Dunes. 
Railroad sidings in the area with names such as Glamis, Amos, and Ogilby developed into small 
company towns. The second transcontinental railroad was completed when the Southern Pacific 
and the Atchison, Topeka, and Santa Fe railroads were linked at Deming in New Mexico 
Territory on March 8, 1881, providing settlers relatively quick and easy access to the region. The 
citizens of Imperial Valley petitioned the Southern Pacific Company to build a branch line south, 
connecting the valley to the main Southern Pacific Railroad. In 1903, the line had been 
completed from Old Beach (Niland) to Imperial. By 1904, the line had been extended to 
Calexico. 
 
In 1891, the California Irrigation Company, which later became the California Development 
Company, was formed to transport water from the Colorado River to the Salton Sink. The town 
of El Centro was laid out in 1900, by developer W.F. Holt. Holt bought up large blocks of stock 
in the Imperial water companies from the California Development Company. Construction of the 
first canals began in 1900, allowing much of Imperial Valley to develop as a farming 
community. The 70-mile-long Alamo Imperial Canal was completed on May 14, 1901. By 
April 3, 1902, 400 miles of irrigation ditches had been dug to irrigate 100,000 acres of potential 
cropland. During this time, the name of the lower basin was changed from the Salton Sink to the 
Imperial Valley. Before construction of Boulder Dam between 1930 and 1936 (renamed Hoover 
Dam in 1947), the water supply for the Imperial Valley was silt-laden. The canal system quickly 
became clogged, and dredging the system was difficult and expensive. The California 
Development Company did not have the financial resources to keep the system clear. In 1905, 
construction of a new control gate began, coinciding with unusually heavy floods and a change 
in the course of the Colorado River. The river overflowed its banks, flooding the Salton Basin 
and forming the Salton Sea. The California Development Company was bankrupted. 
 
The Imperial Irrigation District (IID) was formed in 1911 under a state charter to acquire 
properties of the bankrupt California Development Company. By 1922, the IID had acquired 13 
water companies. The All-American Canal was built to replace the Alamo Imperial Canal. The 
All-American Canal is part of the Hoover Dam complex, and its 82-mile length extends from 
Imperial Dam about 20 miles northeast of Yuma to the Imperial Valley. Approval to construct 
the canal came from the Boulder Canyon project Act in 1928. The All-American Canal was 
constructed through the 1930s, and the first water flowed into Imperial Valley in 1940. By 1942, 
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the All-American Canal was the sole source of imported water for the Imperial Valley. When 
World War II broke out, the desert area of Imperial Valley had gone from being infrequently 
visited by Anglo-Americans to being settled and farmed by them.  
 
Early agriculture in Imperial Valley was devoted to the production of alfalfa, dairying, and 
raising hogs. During this period, towns were established in Imperial Valley, including Brawley 
(1908), Westmorland (1910), Niland (1913) and Calipatria (1914). By the 1930-1940s, varied 
crops were cultivated such as cantaloupes, citrus, grapes, wheat, beets, asparagus, and cotton. 
The design of the residences was vernacular in nature and built to endure the extreme heat in the 
summer. The large-screened front porches and sleeping rooms provided respite from the hot 
interior of the houses during the evening. Many of the farms were planted with trees, and 
specifically palm trees, to provide not only shade but also as identification of one’s residence on 
the flat landscape.  
 
A major canal in the area is the Vail Canal, constructed during the agricultural boom of the early 
20th century and associated with the Vail Ranch. The Vail Ranch was constructed by the Vail 
family, which had constructed several large ranches throughout southern California. The most 
famous member of the family was Walter Lennox Vail, whom had owned land near the project 
area (CEC 2003 4.3-16). 
 
Today, there are 3,000 miles of irrigation and drainage canals serving 500,000 acres of cultivated 
land in Imperial Valley and its cities and towns, yielding nearly $1 billion in crops. The advent 
of air conditioning, coupled with low utility rates, have drawn industry to the area. Geothermal 
power, aerospace, manufacturing, and agriculture now dominate the landscape in Imperial 
Valley.  
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CHAPTER 3 – 
ARCHIVAL RESEARCH AND CONTACT PROGRAM 

 
 

Archival research was conducted to encompass the areas required under CEC siting regulations; 
the archival research included a record search (Attachment 2) through the Southeastern 
Information Center (SIC) at the Imperial Valley College Desert Museum. All files kept on record 
at the SIC are now housed at the South Coastal Information Center at San Diego State 
University. Information regarding previously conducted studies and site records were obtained 
for a study area that was defined by a 1-mile area around the Project site and within 0.5-mile of 
the linear pipeline routes.  
 
In addition to the SIC records search, the NAHC was contacted to determine if any sacred lands 
were located near the project area. In addition, a list of Native American contacts was provided 
and Native American contacts were initiated. To date one response was received from Bridget 
Nash-Chrabascz, Tribal Historic Preservation Officer of the Quechan Indian Nation. 
 
Research for the historic resources survey involved a review of historic USGS Topographical 
Maps (Obsidian Butte, Niland 1957) and historic site inventories included in previous studies 
(CEC 2003). Additionally, the regional Pioneer Museum was contacted for information 
pertaining to specific site and regional history. Review of local histories and photographs yielded 
some information pertaining to the Vail Ranch and regional history.  
 
 
PREVIOUS SURVEYS 
 
The records search identified two previous cultural resources investigations that are within the 
record search limits (Table 3). These studies are mostly the result of various proposed 
development projects in the area. These projects include transmission line construction, 
geothermal energy plant construction, and studies near Obsidian Butte.  
 
 
Table 3. Summary of Previous Surveys within Records Search Limits 

 
Author and Date Title NADB Number 

County of Imperial Department of 
Planning (1979) 

Forty-Nine Megawatt Geothermal Power Plant & Facilities 
Niland Area. 

1100183 

Jay von Werlhof (1979) Letter to Magma Power Company Salton Sea Geothermal 
Area. 

1100636 
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PREVIOUSLY RECORDED SITES 
 
The records search identified four cultural resources within the records search area (Table 4). 
One of these is Obsidian Butte, which was originally recorded by Malcolm Rogers (CA-IMP-
452). Other sites within the search area include lithic scatters, pottery scatters, temporary 
campsites, and trails. 
 
 
Table 4. Summary of Previously Recorded Cultural Resources within Records Search 
Limits 

 
Primary 
Number 
 (P-13-) 

Trinomial 
CA-IMP- Site Type Site Constituents Time Period 

000452 452 Obsidian Butte Obsidian quarry Prehistoric 

 3254H Salt Source Unknown (washed away by Salton Sea) Historic 

 3255/H Pond of salt water 60 ft. wide salt pond Prehistoric/Historic 

 6638 Lithic scatter Obsidian flakes and hammerstone Prehistoric 
 
  
CONTACT PROGRAM 
 
The NAHC provided a list of Native American contacts that might have an interest or concern 
regarding the proposed project, all of whom were notified by letter regarding the project and 
their concerns and/or knowledge of resources in the area were solicited (CEC 2003). These 
include representatives of the Ewiiaapaayp Tribal Office, La Posta Band of Mission Indians, 
Manzanita Band of Mission Indians, Campo Band of Mission Indians, Kumeyaay Cultural 
Heritage Preservation Program, and Fort Yuma Indian Reservation-Quechan Tribe.  
 
On September 8, 2008, EDAW submitted an updated request for a Sacred Lands File (SLF) 
search to the NAHC. The SLF file indicated cultural resources were located within the search 
area and provided a list of Native American contacts. Letters were sent to individuals listed on 
the NAHC contact list (Table 5). To date, only one response has been received. Copies of letters 
sent to Native American contacts are included in Attachment 3. 
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Table 5. Native American Contacts  
 

Name/Title Affiliation 
Date/Type of 
Contact Response 

Leroy J. Elliott, 
Chairperson 

Manzanita Band of the 
Kumeyaay Nation 

09/23/2008 
Letter  

To date no response  

  12/10/08 
Telephone 

No answer. Left a message. 

Monique LaChappa, 
Chairperson 

Campo Kumeyaay 
Nation 

09/23/2008 
Letter 

 
 

  10/22/08 
Response Form 

Ms. La Chappa returned a response form asking 
that the mailing list be updated. She also indicated 
that she had no comments. 

Joseph Hamilton, 
Chairperson 

Ramona Band of 
Cahuilla Mission Indians 

09/23/2008 
Letter  

To date no response  

  12/10/08 
Telephone 

No answer. Left a message. 

Raymond Torres, 
Chairperson 

Torres-Martinez Desert 
Cahuilla Indians 

09/23/2008 
Letter 

To date no response 
 

  12/10/08 
Telephone 

No answer. Left a message. 

Paul Cuero Kumeyaay Cultural 
Heritage Preservation 

09/23/2008 
Letter 

To date no response 

Carmen Lucas Kwaaymii Laguna Band 
of Mission Indians 

09/23/2008 
Letter 

To date no response 
 

  12/10/08 
Telephone 

Ms. Lucas asked if anyone had been contacted 
and Mr. Tennyson said that the Quechan as well 
as Preston Arroweed had been contacted. 
Ms. Lucas stressed the importance of the area and 
requested a Native American monitor be present 
for all ground disturbing activities. A monitor 
from Quechan or the Kumeyaay would be 
appropriate.  
Obsidian Butte was identified as an area of 
concern. 
Ms. Lucas also asked that the cultural landscape 
be taken into account when considering 
traditional cultural resources related to this 
project. She noted that there has been much 
disturbance in the area, but that it is still 
important. 
Ms. Lucas also expressed a wish that Obsidian 
Butte be put on the National Register of Historic 
Places and that she would be glad to assist in any 
way if it were to be listed. 
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Name/Title Affiliation 
Date/Type of 
Contact Response 

Michael Garcia, Vice-
Chairman/ EPA 
Director 

Ewiiaapaayp Tribal 
Office 

09/23/2008 
Letter 

To date no response 
 

  12/10/08 
Telephone 

No answer. Left a message. 

Nick Elliott, Cultural 
Resources 
Coordinator 

Manzanita Band of the 
Kumeyaay Nation 

09/23/2008 
Letter 

To date no response 
 

  12/10/08 
Telephone 

Mr. Elliot was not available. Asked that we call 
back. 

Bridget Nash-
Chrabascz, Tribal 
Historic Preservation 
Officer 

Quechan Indian Nation 09/23/2008 
Letter  

Ms. Nash-Chrabascz requested a phone call and 
Tribal monitor. 

  10/29/2008 
Telephone 

No answer. Left a message. 
 

  10/30/2008 
Telephone  

No answer. Left a message. 
 

  11/3/2008 
Telephone  

Ms. Nash-Chrabascz indicated that the Tribe 
would like a monitor on the survey. 

  11/4/2008 
Telephone 

Ms. Nash-Chrabascz said that the monitor would 
not be available. She asked that she be notified of 
the survey results. 

  11/6/2008 
Telephone 

Ms. Nash-Chrabascz was notified that no 
prehistoric sites were identified by the survey 

Preston Arroweed Native American 
researcher the NAHC 
identified as the most 
likely descendant 

11/24/08 
Telephone 

Mr. Arroweed indicated that the Quechan Tribe 
should be the contact for the project and that no 
further consultation with him was necessary. 

 
 
At the request of Bridget Nash-Chrabascz, THPO for the Quechan Indian Nation, EDAW 
contacted the Quechan Indian Nation regarding a Tribal monitor for the survey on November 3, 
2008. On November 4, 2008, Ms. Nash-Chrabascz informed EDAW that a Tribal monitor would 
not be able to accompany the survey crew during field investigations and requested that the tribe 
be informed of any results of field investigations. Ms. Nash-Chrabascz was contacted on 
November 6, 2008 and informed that no prehistoric cultural resources had been identified in the 
area. 
 
Preston Arroweed, a Native American researcher the NAHC identified as the most likely 
descendant was also contacted regarding sacred lands near the project site, namely the Black 
Butte obsidian source. Mr. Arroweed was contacted on November 24, 2008 and indicated that 



 

 
Amended Salton Sea Unit 6 Project Cultural Resources Report  Page 27 

contact with the Quechan Indian Nation was sufficient and indicated that no further consultation 
was necessary. 
 
Carmen Lucas was contacted by telephone on December 10, 2008 in order to see if she had any 
questions or comments about the Project. Ms. Lucas asked if any other Native American 
individuals or groups had been contacted and Mr. Tennyson said that the Quechan as well as 
Preston Arroweed had been contacted. 
 
Ms. Lucas stressed the importance of the area and requested a Native American monitor be 
present for all ground disturbing activities, especially because the Obsidian Butte is an area of 
concern. According to Ms. Lucas, a monitor from Quechan or the Kumeyaay would be 
appropriate for this work. 
 
Ms. Lucas also asked that the cultural landscape be taken into account when considering 
traditional cultural resources related to the Project. She noted that even though there has been 
much disturbance in the area, preserving the cultural landscape is still important. 
 
Ms. Lucas also expressed a wish that Obsidian Butte be put on the National Register of Historic 
Places and that she would be glad to assist in any way if it were to be listed.  
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CHAPTER 4 – 
METHODS AND RESULTS  

 
 
SURVEYS 
 
Cultural resource surveys for the SSU6 Project were conducted by URS (CEC 2003). At that 
time, the plant site footprint and transmission line corridors were surveyed. EDAW conducted 
surveys for the Amended Project between November 4 and 6, 2008. EDAW’s investigations 
addressed the buffer for the plant site, injector well pads, pipelines and a borrow area. Figure 3 
shows the archaeological and architectural survey areas.  
 
A survey interval of 15 m between each crewmember was established to ensure maximum 
survey coverage of each area. The survey was conducted to identify possible cultural resources 
that may be affected by the Amended Project. The survey utilized both 7.5-minute 
U.S. Geological Survey (USGS) topographic maps and larger scale aerial photographs.  
 
Cultural resources were recorded on California Department of Park and Recreation (DPR) 
Primary Record forms (Form 523A), locations were plotted on Location Map forms (Form 
523J). Completed DPR forms are included in Attachment 4. 
 
M.K. Meiser, M.A., conducted an intensive survey of the built environment within the 
architectural APE for the current Amended Project area on November 6, 2008. A reconnaissance 
of the previously recorded historic properties along the linear routes was completed, but no 
further evaluation was conducted. The survey for architectural resources included the Project 
footprint, staging areas, and a 0.5-mile radius buffer. Any built structures encountered were 
evaluated for inclusion to the CRHR. The CRHR was designed to be used by state and local 
agencies, private groups, and citizens to identify existing historical resources within the state and 
to indicate which of those resources should be protected, to the extent prudent and feasible, from 
substantial adverse change.  
 
The cultural resources surveys of the Amended Project APE were conducted in November and 
December 2008. The archaeological survey transects averaged 50 feet (15 m) spacing. A 200-
foot buffer around the plant site, the three well pads and a borrow area, and a 210-foot corridor 
along the pipelines (110-foot right-of way and a 50-foot buffer either side) comprise the 
archaeological resources APE. For built resources the APE area extended 0.5 miles around the 
Amended Project components. APEs for both archaeological and built resources were surveyed. 
The following describes 2008 cultural resource investigations conducted for the Amended 
Project and the results of those investigations. 
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Plant Site Buffer  
 
The Plant Site buffer is a 200-foot area located around a 160-acre1 agricultural field (the Plant 
Site). The area is level and has been graded, cultivated, and heavily disturbed.  
  
A 200-foot buffer around the plant site was surveyed using systematic pedestrian transects. 
Ground visibility was excellent. In the northwest corner of the buffer area unmodified fragments 
of obsidian were identified in a disturbed area (a dirt berm). The survey identified an 
approximately a 2,400-foot segment of Vail Lateral 4-A parallels the eastern side of the plant site 
(Figure 4).  
 
Injection Well Pads and Pipelines  
 
The Amended Project’s injection well pads and pipelines are located south and east of the plant 
site adjacent to roads and within agricultural fields. These areas are level and have been graded, 
cultivated, and heavily disturbed. The records search indicated that no previous studies have 
been conducted within the proposed well pad areas and no previously recorded sites are on or 
adjacent to the subject lands.  
 
Three proposed injection well pads and three pipeline corridors were surveyed using systematic 
pedestrian transects. Ground visibility was good to excellent. Three laterals, Vail Lateral 3-A, 4, 
and 4-A were recorded within the survey limits. 
 
Borrow Area 
 
The borrow area is an approximately 35-acre area to the southeast of the Plant Site. The western 
portion of the borrow site is an agricultural field. The remainder disturbed and contains modern 
debris. Surveys did not identify any cultural resources in the proposed borrow area. 
 
 
RESULTS  
 
Vail Lateral 3-A 
 
This 900-foot segment of the Vail Lateral 3-A is an open, concrete-lined, trapezoidal shaped 
channel with flowing water. The canal walls are poured slab concrete with a smooth finish. The 
lateral has a top width of 10 feet 3 inches, a bottom width of approximately 2 feet, and a depth of 
approximately 4 feet. This segment contains a date stamp that reads “1949” and two sluice gates. 
One of these gates is labeled “VAIL 3-A” and divides the lateral into sections that correspond 
with an intersecting road. The other sluice gate is labeled “367.”  
 

                                                 
1 Since the survey, the plant area has increased to encompass the northwest and southeast corners of the parcel.  
However, the northwest corner of the parcel was covered as part of the original survey for the SSU6 project and the 
southeast corner is highly disturbed. 
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Vail Lateral 4 
 
The Vail Lateral 4 is an open, concrete-lined, trapezoidal shaped channel with flowing water. 
The walls are poured slab concrete with a smooth finish. The slabs range between 93 inches and 
114 ½ inches in length. Three segments of this lateral are in the Amended Project area.  
 
Segment 1 is 2,254 feet long. Its northern point is southwest of the intersection of Gentry Road 
and Kuns Road. It contains a contractor’s stamp that reads “MERRILL 1993” and two sluice 
gates. One of these gates is labeled “VAIL 4” and divides the canal into sections that correspond 
with intersecting roads. This segment of the canal is 14 feet 4 inches wide, and has a bottom 
width of approximately 2 feet, and a depth of approximately 4 feet. The other sluice gate is 
labeled “415” and leads to an east-west trending unnamed irrigation canal that is 18 feet to the 
west. This lateral is constructed similarly to the Vail Lateral 4-A canal, and has small wall sluice 
valves in its north wall for allowing water to drain into the adjacent agricultural fields. 
 
Segment 2 is 200 feet long. This segment’s southern most point is a quarter mile south of the 
intersection of Gentry Road and McNerney Road, at an unnamed dirt road that accesses the 
existing plant to the west. It has a contractor’s stamp that reads “RYERSON 1992.” This 
segment of the canal is 11 feet 4 inches wide, and has a bottom width of approximately two feet, 
and a depth of approximately four feet. The exact bottom width and depth measurements were 
difficult to obtain as the canal had flowing water in it. 
 
Segment 3 is 150 feet long. This segment’s southern most point is 60 feet north of McNerney 
Road (McNerney Road is incorrectly labeled with a sign that says “McKendry Road”). This 
segment has a contractor’s stamp that reads “RYERSON 1992” and two sluice gates. One of 
these gates is labeled “VAIL 4” and divides the canal into sections that correspond with 
intersecting roads. The portion of this segment of the canal that is just north of McNerney Road 
is 13 feet 9 inches wide (this portion includes the sluice gate marked “419”) and ends at the 
sluice gate and measures 49 feet in length. The remainder of this segment measures 9 feet 7 
inches in width. It has a bottom width of approximately 2 feet and a depth of approximately 4 
feet. The exact bottom width and depth measurements were difficult to obtain as the canal had 
flowing water in it. The other sluice gate is labeled “419” and leads to an east-west trending 
unnamed irrigation canal that is 18 feet to the west. This canal is constructed similarly to other 
lateral canals in the area and has small wall sluice valves in its north wall for allowing water to 
drain into the adjacent agricultural fields. 
 
Vail Lateral 4-A 
 
The Vail Lateral 4-A is an open, concrete-lined, trapezoidal shaped channel with flowing water. 
The walls are poured slab concrete with a smooth finish (Plate 1). The canal has a top width of 
10 feet 3 inches, a bottom width of approximately 2 feet, and a depth of approximately 4 feet. A 
1.4 mile segment of the lateral is located within the archaeological survey limits for the 
Amended Project. This segment of the canal contains a contractor’s stamp that reads “GRANITE 
CONST CO 2003” and nine sluice gates. Four of these gates are labeled “VAIL 4-A”, and divide 
the canal into sections that correspond with intersecting roads. The other five sluice gates are 
labeled “455”, “457”, “459”, “460”, and “461-A. 
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Plate 1. Vail Lateral 4-A. View to the south 
 
 
Discussion 
 
Cultural resources surveys identified three resources (Table 6). The ground visibility was fair to 
excellent. Much of the Amended Project area has been disturbed due to agricultural activities and 
the construction and operation of other geothermal plants in the immediate area. All historic 
resources identified were lateral canals connected to the Vail Canal to the south.  
 
 
Table 6. Identified Cultural Resources 

 
P-Number/Trinomial or  
Temporary Number Site Type Date 

Vail Lateral 3A Concrete canal 20th century 

Vail Lateral 4 Concrete canal 20th century 

Vail Lateral 4A Concrete canal 20th century 

 
 
The canal system throughout the Imperial Valley resulted from extensive efforts to divert water 
resources from the Colorado River into the Colorado Desert. First recognized in the 1850s, the 
Salton Sink basin was once a natural lake with a variety of alluvial soil types. During the latter 
half of the 19th century, speculators and engineers attempted to plan a gravity flow canal to 
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irrigate the barren valley for agricultural purposes. Prior to the canal system, there was no 
potable water for centuries. 
 
The California Development Company succeeded in building the 70-mile Alamo Canal and 
diverting water into the canal in 1901. The company built the distribution systems for the 
majority of the region in the 1900s. By 1905, the company had built 80 miles of main canals in 
Imperial and Mexicali Valleys, and 700 miles of distribution canals (Dowd 1956). The original 
canals were earthen trenches with wood head gates. With the development of the canal system, 
agricultural development was rapid. From no population in 1900 to approximately 14,000 people 
and 100,000 irrigated acres in 1905, the canal system faced water shortages and was continually 
expanding (Dowd 1956). 
 
Combined problems of silt and unexpected winter floods, resulted the failure of the canal gates 
and the entire flow of the Colorado River entering the canal system from 1905 to 1907. This 
break allowed floods to substantially enlarge the New River and Alamo River and flow through 
Imperial Valley to create the Salton Sea. The flooding destroyed significant flumes and channels 
in the canal system, railroad spurs, and approximately 13,000 acres of irrigable land (Dowd, 
1956). The break was repaired in 1907, and over the course of the following decade, the canal 
system was fortified with concrete gates, flumes, enlarged main canals, and a new levee system. 
In addition to these major improvements, a number of minor canals were installed.  
 
The Imperial Irrigation District (IID) was formed in 1911 to operate the bankrupt California 
Development Company and its subsidiaries with a base of nearly 500,000 irrigable acres. After 
1929, the IID needed to expand the canals with a lateral drain system, providing outlets on 
individual farms per every 160 acres (Dowd 1956). The IID worked with individual landowners 
to develop drains, providing survey and engineering services. Many of these drains were lined 
with tile.  
 
The Vail Canal was constructed just south of the Salton Sea, between the Alamo River and the 
New River on land owned by the Vail family from around the 1910s. The laterals in this study 
likely date to the period of drainage expansion in the late 1920s and 1930s. The modern concrete 
linings of the canals appear to be infrastructure improvements dating from 1949 to the present.  
 
The Vail Canal laterals are part of a larger canal system that is maintained by the IID. While the 
canals have been upgraded and maintained during their span of use, they continue along the same 
routes and have helped shape development of other infrastructure in the area, including roads and 
energy producing plants. The Vail Canal laterals are also connected to an important ranching 
family in the Imperial Valley. However, the Vail Ranch is not directly connected to the most 
prominent member of the Vail family, Walter Lennox Vail. Vail’s heirs, none of whom ever 
lived at the ranch (CEC 2003 4.3-16), actually established the ranch. 
 
Today, the laterals continue to provide water to the region and help maintain agricultural 
activities, which is a vital industry to the Imperial Valley community. 
 
 
 



 

 
Page 36  Amended Salton Sea Unit 6 Project Cultural Resources Report 

 
 



 

 
Amended Salton Sea Unit 6 Project Cultural Resources Report  Page 37 

CHAPTER 5 – 
SUMMARY AND MANAGEMENT RECOMMENDATIONS  

 
 
SUMMARY 
 
Archival and field investigations of the plant site, buffer, injector well pads, pipelines, and 
borrow area identified three cultural resources, all outside the plant site boundaries. All three are 
laterals associated with the Vail Canal. The pipeline routes between the injection well pads and 
the plant site cross the laterals in several locations, but the pipelines will span and thereby avoid 
the resources. 
 
 
RECOMMENDATIONS 
 
Preservation of cultural resources is preferred. The laterals are potentially significant for their 
associations with agricultural development of the region. However, the proposed pipelines will 
span the laterals, avoiding the resources. If avoidance is not possible, then the laterals will 
require further investigation to determine eligibility to the CRHR. Recommendations for all of 
the identified cultural resources are provided in Table 7.  
 
 
Table 7. Summary of the Amended Project Cultural Resources  

 
P-Number/ Trinomial or 
Temporary Number Site Type Date Recommendation 

Vail Lateral 3A Concrete canal 20th century Avoid 

Vail Lateral 4 Concrete canal 20th century Avoid 

Vail Lateral 4A Concrete canal 20th century Avoid 

 
 
If significant or potentially significant cultural resources cannot be avoided, the project owner 
should retain a qualified Cultural Resources Specialist to prepare and implement a data recovery 
program for the affected resources. The Principal Investigator for the mitigation program will 
meet the minimum Principal Investigator qualifications under the Secretary of Interior’s 
Standards for Archaeology.  
 
A designated Cultural Resources Specialist should be available during the construction to inspect 
and evaluate any finds of potentially significant buried cultural material. The Cultural Resources 
Specialist will coordinate with the project owner’s construction manager and environmental 
compliance manager to stop all work in the vicinity of the find until it can be assessed. If the 
discovery is determined to be not significant through consultation with CEC staff, work will be 
allowed to continue. 
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If in consultation with the CEC a discovery is determined to be significant, a mitigation plan 
should be prepared and carried out in accordance with State guidelines. If the resources cannot 
be avoided, a data recovery plan should be developed to ensure collection of sufficient 
information to address archaeological or historical research questions. 
 
A technical report should be prepared documenting any assessment and data recovery 
investigations. The report should describe the methods and materials collected, and provide 
conclusions regarding the results of the investigations. The report should be submitted to the 
curatorial facility with the artifacts. 
 
Cultural material collected as part of an assessment or data recovery mitigation should be curated 
at a qualified curation facility. Field notes and other pertinent materials should be curated along 
with the archaeological collection. 
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 *Required Information 
P:\2008\08080156 BLACK ROCK ENERGY\4.0 DOCUMENTS_REFERENCES\4.7 DRAFT DOCUMENTS\WORK FOLDER\02 CULTURAL RESOURCES\SITE RECORDS\08080156 BLACK ROCK PRIMARY RECORD - VAIL LATERAL 3A.DOC 
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State of California — The Resources Agency Primary #     

DEPARTMENT OF PARKS AND RECREATION HRI #    

PRIMARY RECORD   Trinomial     

NRHP Status Code     

Other Listings     

Review Code                     Reviewer                     Date     

 

Page   1   of    2          *Resource Name or #:  (Assigned by recorder) Vail Lateral 3-A 
 

 P1. Other Identifier:  Vail Lateral 3-A 
 

*P2. Location:     Not for Publication       Unrestricted        

 *a.  County and  P2b, P2c, and P2d or P2e.  (Attach Location Map as necessary.) 

*b. USGS 7.5 Quad  Niland, Calif.    Date  1976    T  11S ;  R  13E :  SE ¼  of  SW ¼  of  Sec 34 ;  San Bernardino B.M. 

*c. Address             City   Calipatria         Zip       92233 

*d. UTM:  (Give more than one for large and/or linear resources) Zone 11:  3670138mE/ 629999 mN 

*e. Other Locational Data:  (E.g., parcel #, directions to resource, elevation, etc., as appropriate.)        
 From Westmorland, travel north on N Center St., that becomes Forrester Road for 2.5 miles.  Turn right at the “T” intersection 

on Walker Road and drive 0.3 miles.  Turn left on Gentry Road and drive 5 miles.  Turn right on Lindsey Road.  Drive 0.5 
miles and turn left on Cox Road, and drive for one mile.  The segment of the canal that is in the current project area begins 
here and continues north 900 feet paralleling Cox Road.. 

 

*P3a. Description:  (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries.) 
The Vail Lateral 3-A is an open, concrete lined, trapezoidal shaped canal with flowing water.  The canal walls are poured slab 
concrete with a smooth finish.  The canal has a top width of 10’ 3’’, a bottom width of ~2’, and a depth of ~4’ (the exact 
measurements were difficult to obtain as the canal had flowing water in it).  This segment of the canal contains a date stamp 
that reads “1949” and two sluice gates.  One of these gates is labeled “VAIL 3-A”, and divides the canal into sections that 
correspond with an intersecting road.  The other sluice gate is labeled “367” and leads to an east-west running unnamed 
irrigation canal to the west.  This unnamed irrigation canal is constructed similarly to the Vail Lateral 3-A canal, and has small 
wall sluice valves in its north wall for the purpose of allowing water to drain into the adjacent agricultural field. 

 

*P3b. Resource Attributes:  (See attributes and codes)       HP 20 Canal/aqueduct 

*P4. Resources Present:   Building   Structure   Object   Site   District   Element of District   Other (Isolates, etc.) 
 

P5b.  Description of Photo: 
(View, date, accession #) 

Overview of Vail Lateral 3-A canal, view 
to northwest, 0825 
 

*P6.  Date Constructed / Age and 

Sources: ■ Historic 1949 

 Prehistoric  Both 
      

*P7.  Owner and Address: 
Private 
 

*P8.  Recorded by:  (Name, affiliation, and 

address) 

C. Tuthill, T. Contreras, M. Tennyson 
EDAW, Inc. 
1420 Kettner Boulevard, Suite 500 
San Diego, California  92101 

 

*P9.  Date Recorded:        
11.06.08 
 

*P10.  Survey Type:  (Describe) 
     Intensive Pedestrian 

*P11.  Report Citation:  (Cite Survey report and other sources, or enter "none.")        
Amended Salton Sea Unit 6 Project Cultural Resources Survey Report Imperial County, California.  Tennyson, Matt 2009 

*Attachments:   None ■ Location Map   Sketch Map   Continuation Sheet   Building, Structure, and Object Record 

 Linear Resource Record   Archaeological Record   District Record   Milling Station Record   Rock Art Record 
 Artifact Record   Photograph Record   Other (List)         

 



(Assigned by recorder) ___________________________________________________* Resource Name or # 

______________________ _____________* Date of Map:* Scale:
Page___of____

Primary #_____________________________________________________
HRI #________________________________________________________
Trinomial_____________________________________________________LOCATION MAP

DEPARTMENT OF PARKS AND RECREATION
State of California - The Resources Agency

1:24,000 1976
Vail Lateral 3-A2      2

Niland, and Obsidian Butte, Calif. 7.5' Quadrangles* Map Name: ___________________________________________________

DPR 523J (1/95) *Required Information
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State of California — The Resources Agency Primary #     
DEPARTMENT OF PARKS AND RECREATION HRI #    

PRIMARY RECORD   Trinomial     
NRHP Status Code     

Other Listings     
Review Code                     Reviewer                     Date     

 
Page   1   of      3        *Resource Name or #:  (Assigned by recorder) Vail Lateral 4 
 
 P1. Other Identifier:  Vail Lateral 4 
 
*P2. Location:     Not for Publication       Unrestricted        
 *a.  County and  P2b, P2c, and P2d or P2e.  (Attach Location Map as necessary.) 

*b. USGS 7.5′ Quad  Niland, Calif.    Date  1976    T  11S ;  R  13E :  SE ¼  of  NE ¼  of  Sec 33 ;  San Bernardino B.M. 
(see Continuation Sheet) 
*c. Address             City  Calipatria         Zip       92233 
*d. UTM:  (Give more than one for large and/or linear resources) Zone 11 :  3669307mE/  629198mN 
*e. Other Locational Data:  (E.g., parcel #, directions to resource, elevation, etc., as appropriate.)        

 From Westmorland, travel north on N Center St., that becomes Forrester Road for 2.5 miles.  Turn right at the “T” intersection 
on Walker Road and drive 0.3 miles.  Turn left on Gentry Road and drive 5 miles to Lindsey Road.  The Vail Lateral 4 canal 
runs north-south and parallels Gentry Road to the west.  The current project area intersects with this canal in three locations 
(segments 1, 2 and 3) which are spatially bound by Lindsey Road to the south and Sinclair Road to the north.   

 
*P3a. Description:  (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries.) 

The Vail Lateral 4 is an open, concrete lined, trapezoidal shaped canal with flowing water.  The canal walls are poured slab 
concrete with a smooth finish.  The slabs range between 93 inches and 114.5 inches in length.  The three segments of this 
canal that are in the current project area will be referred to as segments 1, 2, and 3.  (See Continuation Sheet) 

 
*P3b. Resource Attributes:  (See attributes and codes)       HP 20 Canal/aqueduct 
 
*P4. Resources Present:   Building   Structure   Object   Site   District   Element of District   Other (Isolates, etc.) 

 
P5b.  Description of Photo: 
(View, date, accession #)          
Overview of Vail Lateral 4 canal, view to 
south, 0750 
 
*P6.  Date Constructed / Age and 

Sources: ■ Historic 1956 
 Prehistoric  Both 

 
*P7.  Owner and Address: 
Private 
 
*P8.  Recorded by:  (Name, affiliation, and 
address) 
C. Tuthill, T. Contreras, M. Tennyson 
EDAW, Inc. 
1420 Kettner Boulevard, Suite 500 
San Diego, California  92101 
 
*P9.  Date Recorded:        
11.06.08 
 
*P10.  Survey Type:  (Describe) 
     Intensive Pedestrian 

 
*P11.  Report Citation:  (Cite Survey report and other sources, or enter "none.")        
Amended Salton Sea Unit 6 Project Cultural Resources Survey Report Imperial County, California.  Tennyson, Matt 2009 

*Attachments:   None ■ Location Map   Sketch Map ■ Continuation Sheet   Building, Structure, and Object Record 
 Linear Resource Record   Archaeological Record   District Record   Milling Station Record   Rock Art Record 
 Artifact Record   Photograph Record   Other (List)         
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Page   2    of    3        *Resource Name or #: (Assigned by recorder)     Vail Lateral 4 
 

*Recorded by:  C. Tuthill, T. Contreras, M. Tennyson        *Date:  11.06.08        ■ Continuation      Update 
 
 
*P2. Location:     Not for Publication       Unrestricted        
  

*b. USGS 7.5′ Quad  Niland, Calif.    Date  1976     T  11S ;  R  13E :  SE ¼  of  NE ¼  of  Sec 33 ;  San Bernardino B.M. 
       T  11S ;  R  13E :  NW ¼  of  SE ¼  of  Sec 33 ;  San Bernardino B.M. 
       T  12S ;  R  13E :  NW ¼  of  SE ¼  of  Sec 4 ;  San Bernardino B.M. 
 
 
*P3a. Description:  (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries.) 
 
Segment 1:  This is an 2,254 foot long portion of the Vail Lateral 4 canal.  Its northern point is southwest of the intersection of Gentry 
Road and Kuns Road.  It contains a contractor’s stamp that reads “MERRILL 1993” and two sluice gates.  One of these gates is labeled 
“VAIL 4”, and divides the canal into sections that correspond with intersecting roads.  This segment of the canal is 14’ 4’’ wide, and has a 
bottom width of ~2’, and a depth of ~4’ (the exact bottom width and depth measurements were difficult to obtain as the canal had flowing 
water in it).  The other sluice gate is labeled “415” and leads to an east-west running unnamed irrigation canal that is 18 feet to the west. 
 This canal is constructed similarly to the Vail Lateral 4A canal, and has small wall sluice valves in its north wall for the purpose of 
allowing water to drain into the adjacent agricultural fields. 

 
Segment 2:  This is a 200 foot long portion of the Vail Lateral 4 canal.  This segment’s southern most point is a quarter mile south of the 
intersection of Gentry Road and McNerney Road, at an unnamed dirt road that accesses the existing plant to the west.  It has a 
contractor’s stamp that reads “RYERSON 1992”.  This segment of the canal is 11’ 4’’ wide, and has a bottom width of ~2’, and a depth 
of ~4’ (the exact bottom width and depth measurements were difficult to obtain as the canal had flowing water in it). 

 
Segment 3:  This is a 150 foot long portion of the Vail Lateral 4 canal.  This segment’s southern most point is 60 feet north of McNerney 
Road (McNerney Road is incorrectly labeled with a sign that says “McKendry Road”).  This segment has a contractor’s stamp that reads 
“RYERSON 1992”, and two sluice gates.  One of these gates is labeled “VAIL 4”, and divides the canal into sections that correspond 
with intersecting roads.  The portion of this segment of the canal that is just north of McNerney Road is 13’ 9’’ wide (this portion includes 
the sluice gate marked “419”) and ends at the sluice gate and measures 49 feet in length.  The remainder of this segment measures 9’7’’ 
in width, and has a bottom width of ~2’, and a depth of ~4’ (the exact bottom width and depth measurements were difficult to obtain as 
the canal had flowing water in it).  The other sluice gate is labeled “419” and leads to an east-west running unnamed irrigation canal that 
is 18 feet to the west.  This canal is constructed similarly to the Vail Lateral 4A canal, and has small wall sluice valves in its north wall for 
the purpose of allowing water to drain into the adjacent agricultural fields. 
 

State of California – The Resources Agency  Primary #              
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State of California — The Resources Agency Primary #     

DEPARTMENT OF PARKS AND RECREATION HRI #    

PRIMARY RECORD   Trinomial     

NRHP Status Code     

Other Listings     

Review Code                     Reviewer                     Date     

 

Page   1   of      3        *Resource Name or #:  (Assigned by recorder) Vail Lateral 4-A 
 

 P1. Other Identifier:  Vail Lateral 4-A 
 

*P2. Location:     Not for Publication       Unrestricted        

 *a.  County and  P2b, P2c, and P2d or P2e.  (Attach Location Map as necessary.) 

*b. USGS 7.5 Quad  Niland, Calif.    Date  1976    T  11S ;  R  13E :  NE ¼  of  SW ¼  of  Sec 33 ;  San Bernardino B.M. 
(see Continuation Sheet) 

*c. Address             City  Calipatria         Zip       92233 

*d. UTM:  (Give more than one for large and/or linear resources) Zone 11:  3670907mE/628388mN 

*e. Other Locational Data:  (E.g., parcel #, directions to resource, elevation, etc., as appropriate.)        
 From Westmorland, travel north on N Center St., that becomes Forrester Road for 2.5 miles.  Turn right at the “T” intersection 

on Walker Road and drive 0.3 miles.  Turn left on Gentry Road and drive 5 miles.  Turn left on Lindsey Road.  Drive 0.5 miles 
and turn right on Boyle Road, and drive 0.15 miles.  The segment of the canal in the current project area begins here and 
continues north 1.4 miles paralleling Boyle Road. 

  

*P3a. Description:  (Describe resource and its major elements.  Include design, materials, condition, alterations, size, setting, and boundaries.) 
The Vail Lateral 4-A is an open, concrete lined, trapezoidal shaped canal with flowing water.  The canal walls are poured slab 
concrete with a smooth finish.  The canal has a top width of 10’ 3’’, a bottom width of ~2’, and a depth of ~4’ (exact 
measurements were difficult to obtain as the canal had flowing water in it).  This recorded segment of the canal measures 1.4 
miles (7392 feet) in length, and contains a contractor’s stamp that reads “GRANITE CONST CO 2003” and nine sluice gates.  
Four of these gates are labeled “VAIL 4-A”, and divide the canal into sections that correspond with intersecting roads.  The 
other five sluice gates are labeled “455”, “457”, “459”, “460”, and “461-A”, and lead to east-west running unnamed irrigation 
canals to the west.  These unnamed irrigation canals are constructed similarly to the Vail Lateral 4-A canal, and have small 
wall sluice valves in their north walls for the purpose of allowing water to drain into the adjacent agricultural fields. 

 

*P3b. Resource Attributes:  (See attributes and codes)     HP20 Canal/aqueduct   
 

*P4. Resources Present:   Building   Structure   Object   Site   District   Element of District   Other (Isolates, etc.) 
 

P5b.  Description of Photo: 
(View, date, accession #)          
Overview of Vail Lateral 4-A canal, view to 
south, 0810 
 

*P6.  Date Constructed / Age and Sources:

 ■ Historic 1956 

 Prehistoric  Both 
 

*P7.  Owner and Address: 
Private 

*P8.  Recorded by:  (Name, affiliation, and address) 

C. Tuthill, T. Contreras, M. Tennyson 
EDAW, Inc. 
1420 Kettner Boulevard, Suite 500 
San Diego, California  92101 
 

*P9.  Date Recorded:        
11.06.08 
 

*P10.  Survey Type:  (Describe) 
     Intensive Pedestrian 
 

*P11.  Report Citation:  (Cite Survey report and other sources, or enter "none.") 
Amended Salton Sea Unit 6 Project Cultural Resources Survey Report Imperial County, California.  Tennyson, Matt 2009 

*Attachments:   None ■ Location Map   Sketch Map   Continuation Sheet   Building, Structure, and Object Record 

 Linear Resource Record   Archaeological Record   District Record   Milling Station Record   Rock Art Record 

,  
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 Artifact Record   Photograph Record   Other (List) 
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*Recorded by:  C. Tuthill, T. Contreras, M. Tennyson        *Date:  11.06.08        ■ Continuation      Update 

 

 

*P2. Location:     Not for Publication       Unrestricted        
  

*b. USGS 7.5 Quad  Niland, Calif.    Date  1976     T  11S ;  R  13E :  NE ¼  of  SW ¼  of  Sec 33 ;  San Bernardino B.M. 

       T  11S ;  R  13E :  SE ¼  of  SW ¼  of  Sec 33 ;  San Bernardino B.M. 

       T  12S ;  R  13E :  NE ¼  of  NW ¼  of  Sec 4 ;  San Bernardino B.M. 

       T  12S ;  R  13E :  SE ¼  of  NW ¼  of  Sec 4 ;  San Bernardino B.M. 

       T  12S ;  R  13E :  NE ¼  of  SW ¼  of  Sec 4 ;  San Bernardino B.M. 

       T  12S ;  R  13E :  SE ¼  of  SW ¼  of  Sec 4 ;  San Bernardino B.M. 
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