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I. SUMMARY

3 -

Broject Description

In November 1977, Republic Geothermal, Inc. (RGI) submitted plans to the
Area Geothermal Superviscr (AGS) of the U.S. Geological Survey. These
plans propose geothermal operations on RGI's Federal geothermal leases
CA-966 and CA-1903, located at the East Mesa Known Geothermal Resource
Area, Imperial County, California.

RGI proposes to construct and operate a 10-MW (gross) research and demon-
stration electrical power plant and to perform the operations necessary
for support of the power plant. Five production and three injection
wells would be developed for the power plant, ‘and would be connected

to the power plant via surface pipelines. A 34.5-kv electrical trans-
missiocn line would be constructed and connected to Imperial Irrigation
District’'s 34.5-kv line located a few kilometers away. Except for 1.6
km of transmission line extending outside the lease boundary, the pro-
posed area of operations would be spread out over roughly one and a half
sections. Total area of surface disturbance would be in the neighbor-
hood of 14 to 16 ha.

The power plant would directly utilize steam to run a 1l0-MW turbine-
generator. The steam would originate from geothermal fluids that pass
from the five production wells, through the pipelines, and into a flash
tank.. After passing through the turbine, the steam would be condensed
and cooled in a forced air draft cooling tower. The cocled condensate
would flow to the condenser and be recycled. This system would produce
more cooling water than would be evaporated in the cooling towers and
therefore no’make-up water would be required. Spent geothermal fluids
and excess condensate would be injected via the three injection wells
into a zone above the geothermal reservoir. The electricity that would
be produced and not utilized to run the operation would be sold to
Imperial Irrigation District.

Under the exploratory phase of operations, RGI received permission from
the AGS to drill seven of the eight proposed wells and to construct most
of the access routes. Five wells and the majority of the access routes
have been put in. ‘

EA Objectives

In accordance with Federal laws, this Environmental Analysis (EA) is pre-
pared on RGI's proposed operations. The main objective of the EA is to
present the following information:

*the existing environment associated with the proposed
operations

<




*potential environmental impacts that would result from
implementation of the proposed operations

*measures for mitigating or eliminating potential impacts.

Imperial County has adopted a policy that allows the County to accept

an environmental assessment prepared by the Federal government pro-

vided the environmental assessment meets the requirements of the Califor-
nia Environmental Quality Act (CEQA). This procedure eliminates the

need for Imperial County to prepare their own environmental assessment.

This EA is designed to ‘meet the environmental assessment regquirements
of the AGS, the Bureau of Land Management (BLM), and CEQA through the

County of Imperial.

This EA is used as a guide to determining whether an Environmental Impact
Statement should be prepared.

Major Environmental Impacts
Should the proposed construction and operation of the 10~MW R&D power
plant and associated field development occur, the following major impacts
to the environment would be anticipated:

*There would be 14 to 16 ha of surface disturbance. As a

result of surface disturbance, the soils would be disturbed,
vegetation removed, and wildlife destroyed or displaced.

Should the flat-tailed horn lizard be placed on the Federal
threatened species list, the possibility exists that the
East Mesa area will be considered critical habitat for the
lizard. Should such a critical habitat be established at
East Mesa, there would be a good possibility that further
development would not be permitted there.

*Three archaeological sites need to be salvaged. As a result,
the environmental context of the sites are destroyed and

. some information lost.

In addition, induced seismicity could occur as the result of injecting
geothermal fluids into the subsurface. Whether induced seismicity would
occur, and whether induced seismicity would be intense enough to be of
major concern would have to be determined empirically.

Natural seismic activity could also occur and possibly inflict damage
to the proposed geothermal facilities. ‘Whether natural seismicity would
occur and inflict damage cannot be predicted.

Mitigating Measures

Geothermal operations on Federal Leases are subject to the Geothermal
Rules and Regulations (30 CFR 270), Geothermal Resource Operational (GRO)
Orders, Lease Stipulations, and Special Lease Stipulations and Conditions,
all of which provide environmental protective measures. Environmental
protective measures are also proposed by RGI,




Should the proposed construction and operation of the 10-MW R&D power
plant and associated field development occur, the following additional
measures are necessary to mitigate potential impacts to the environment:

* The lessee shall post appropriate warning signs for curves on
lease roads.

* The lessee shall maintain dust control by appropriate watering.
Neutralized drilling fluids may be used for dust control and
road stabilization as approved by the Area Geothermal Supervisor.

* The lessee shall notify and post warnings to all personnel that
suspect ordnance may be present on leased lands. Such warning
signs shall state that operations shall immediately cease when
ordnance is uncovered during such operations and to immediately
notify and request the assistance of the Explosive Ordnance
Detachment of the Yuma Proving Grounds (Tel: (602) 328-2841)
for removal and appropriate disposal of such ordnance.

* Fluids utilized for dust control and road stabilization should
not contain more than 4 mg/l boron.

* In order to comply with Sec. 2 of GRO Order 4, a Plan of
Restoration should be submitted to the AGS prior to abandon-
ment of the area. This Plan of Restoration will outline the
procedures to mitigate the disturbed lands that were used
during the life of the project. This plan will have to be
mutually acceptable to the AGS and BIM.

* Wholesale clearing of vegetation should not be permitted.
Vegetation removal should be limited to those areas that are
absolutely necessary for placement and construction of geo-
thermal facilities. Areas which undergo vegetation denuda-
tion or suffer irreversible vegetative damage and are no
longer necessary for geothermal operations should not be left
to, recover naturally. These areas should be revegetated
immediately after use, under the supervision of the AGS who
would consult with the BLM.

Environmental Impact Statement Determination

The Area Geothermal Supervisor and the Western Region Conservation Manager
of the U.S. Geological Survey conclude that the proposed construction and
operation of a 10-MW R&D power plant and associated field development at
East Mesa, California does not constitute a major Federal action that
significantly affect the environment in the sense of the National Environ-
mental Policy Act of 1969, Section 102(2) (C). Therefore, and Environmental
Impact Statement is not necessary.

Administrative Procedures

RGI will have to submit a plant to the AGS that outlines activities that
would occur after construction of the power plant and associated development.

0C 3




This plan must be approved by the AGS before the power plant could be
put into operation,

Five~year permits are issued by the AGS for geothermal research and demon-
stration projects. A five-year permit would be issued to RGI if the
proposed project is approved. Any plans to operate the power plant beyond
the five-year period would require issuance of a license from the Bureau
of Land Management.

RGI would hope to expand this proposed 10-MW R&D power plant into a 48-MW
(net) power plant within the five-year permit period. This expansion
would entail the development of a larger area, and would require both the
issuance of a license from the Bureau of Land Management, and a permit to
construct from the AGS.

o
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II. INTRODUCTION

Purpose

Environmental Analyses (EA) are prepared by the Area Geothermal Supervisor's
(AGS) Office of the U.S. Geological Survey (USGS) for proposed geothermal
operations on Federal geothermal leases that result in surface disturbance.
These EAs are prepared in accordance with the Geothermal Steam Act of 1970

&~

and subsequent rules and regulations, and Section 102(2) (C) of the National
Environmental Policy Act of 1969. '

A lessee is required to submit a Plan of Operation (POQO) prior to commencing_:
any geothermal operations on Federal geothermal leases (see 30 CFR 270.34).
Depending on the proposed activity, a POO will address exploration, develop-
ment, injection, utilization, or production.

A Plan of Exploration (POE) describes proposed operations designed to dis-
cover the existexnce and commercizl potential of the geothermal resource. |
Examples of exploration operations are geophysical operations such as seismic
surveys, the drilling of shallow temperature gradient holes, and the

drilling of deep exploratory wells.

A Plan of Development (POD) describes all phases of additional operations,
such as drilling and construction (other than construction associated with
the facility which will utilize the geothermal resource) that will occur
beyond the exploration stage and that are necessary to commercially use

the resource. The following are examples of the information that could

be included in a POD: the total number of geothermal wells anticipated;
the proposed area needed to develop the resource including the wells, pipe-
lines, and production facility; the drilling of additional production and/or
injection wells; the construction of injection and production pipelines,
transmission lines, and roads; and the placement of surface production and
injection facilities. A POD is submitted once an area is determined to be
potentially commercial and appears capable of development.

A Plan of Injection (POI) describes the injection operations to be incor-
porated in the operation of the geothermal facility. Injection operations
are employed to accomplish any one or any combination of the following
objectives: 1) to dispose of geothermal effluents, 2) to prevent subsi-
dence, or 3) to recharge the reservoir.

A Plan of Utilization (POU) describes the facility designed to use the
geothermal resource and how the facility operates. A complete description
of a POU is given in 30 CFR 270.34, recently published in the Proposed
Rules of the Federal Register, Vol. 43, No. 22, p. 4264-4267. This portion
of the Federal Register is included in this report as Appendix C.

0! ‘e
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A Plan of Production (POP) describes production and other activities that
are to occur after completion of the drilling and construction necessary
to commercially use the resource. Examples of what would be in a POP
include: 1) use or market for the geothermal resource; 2) proposed manner
and rates of production, and 3) proposed downhole production facilities.

In November 1977, Republic Geothermal, Inc. (RGI) submitted a POU, a POI,
and a POD. These plans describe geothermal operations proposed on RGI's
FPederal gecthermal leases CA-966 and CA~1903, located within the East Mesa
Known Geothermal Resource Area (XGRA), Imperial County, California.- RGI's
PCOs were sent to Interested Parties (IP) and a field inspection was held
on Cctober 25, 13877, by the Geothermal Environmental Advisory Panel. An
IP letter and list is included in Appendix B.

The POU describes the construction and operation of a 10-MW (gross) research
and demonstration electrical power plant. The POD and POI describe the
operations necessary for support of the power plant. This EA is prepared
on these proposed operations.

Imperial County has concluded that the development of research and demon-
stration power plants at East Mesa would constitute a significant impact

on the local environment in the sense of the California Environmental
Quality Act (CEQA), 1970. Therefore, an Environmental Impact Report (EIR) is
' necessary to fulfill CEQA requirements.

In September 1977, Imperial County adopted the Geothermal Element. Through
the Geothermal Element, Imperial County acts as an Environmental Review
Agency on proposals involving research and demonstration power plants on
Federal lands. The County shall be directly involved in the preparation

of a cooperative environmental assessment on the proposal. This procedure
fulfills the County's role as Lead Agency as requested by CEQA, and elimi-
nates the need for a separate EIR. These Federal environmental assessments
must consider Imperial County's concerns and these concerns are to be
adequately expressed by holding public meetings.

. This EA is designed to meet the environmental assessment requirements of
the AGS, the Bureau of Land Management (BLM), and Imperial County. 1In
order to accomplish this goal, this EA deviates from the format normally
followed by the AGS and follows a cooperative outline developed by the

AGS, BLM, and Imperial County. This cooperative effort between these three
governmental agencies saves time and eliminates duplication of effort. All
three agencies have provided input to the EA.

Scope
Basically, this EA presents the following information:
* the geothermal operations proposed in RGI's POU, POD, and PCI

* the existing enviromment associated with the proposed operations




* the potential environmental impacts that would result from
implementation of the proposed operations

* measures for mitigating or eliminating potential impacts.
An EIS determination is included at the end of this EA.

Although the proposals are site ‘specific, this EA presents information on

a scale that is appropriate for each environmental component. This assures |
protection for those environmental components that could be impacted indirectly
as a result of the proposals.

EA #78 was written on a proposed 10-MW (net) R&D power plant to be located
a few kilometers south of RGI's proposed 10-MW (gross) RsD power plant.l
EA #78 was finalized in December 1977. Much of the information presented
in EA #78 is applicable to this EA. In some cases, information from EA #78
is summarized. Information gathered since the completion of EA #78 is
included in this EA.

Location

The proposed area of operations is located in RGI's Federal geothermal
leases CA-966 and CA-1903, Sec. 29 and 30, T. 15 S., R. 17 E., East Mesa
KGRA, Imperial County, California. The town of Holtville lies approximately
11 km to the west. The proposed area of operations is accessible from
Interstate Highway 8 along several kilometers of paved and unpaved roads.
Figure "1 is a map of the area showing the location of the proposed area of
operations. ‘ '

Background

Resource Development History. A thorough discussion of the geothermal
resource development history of Imperial Valley is in EA #78 and will not
be repeated. The following discussion focuses on geothermal resource
development history at East Mesa.

In 1968, the Bureau of Reclamation initially began investigating the geo-
thermal potential of East Mesa by contracting the University of California
at Riverside to conduct geophysical investigations (BurRec, 1974; 1977).
Subsequently, the Bureau of Reclamation drilled five geothermal wells

and constructed experimental desalting units and attended support facilities
on Federal land withdrawn to the agency at East Mesa. The Bureau of

1EA #78 (s available fon perusal in the Area Geothenmal Supervisor's office,
the Distrnict Geothermal Supervisorn's office, and the Bureau of Land Manage-

ment's Riversdde, EL Centro, and Sacramento offices. The addresses of these
0f§4ices can be obtained from the Interested Panties List in Appendix B. ‘
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Figure I. A map showing the following locations:

1) East Mesa, 2) the East Mesa Known Geothermal
Resource Area, 3) Republic Geothermal Inc's Federal
Geothermal leases CA-966,CA-967, and CA-I1903,
4) the area that Republlc Geothermal Inc. proposes to

. devalop into a geothermally powered 10-mw{gross)
research and demonstration electrical plant, and
5)access routes




Reclamation's primary objectives "are to demonstrate the feasibility of

desalting geothermal fluids for development of needed high gquality water
in the Pacific Southwest and to investigate the concurrent production of
electric energy" (BurRec, 1974; 1977). : :

In 1974, Federal geothermal leases were issued to Magma Power Co. and
Republic Geothermal, Inc. (RGI) within the East Mesa KGRA.

Magma Power Co. has drilled two deep geothermal wells on private land and
three deep geothermal wells on their Federal geothermal lease CA-964.

Magma Power Co. believes the geothermal resource discovered within their
lease is capable of being converted into a commercial product. The company
has received approval from the AGS to construct and operate a 10-MW (net)

R&D electrical generating plant on their lease CA-964. Magma began construc-
tion in January 1978 on this power plant that will utilize an enclosed
binary system.

RGI has drilled seven deep geothermal wells on their Federal geothermal
leases CA-966 and CA~1903. RGI also believes the geothermal resource
discovered within their leases is capable of being converted into a
commercial product. RGI proposes to construct and operate a 10-MW (gross)
R&D electrical generating plant that would utilize a flash-steam system.
This power plant proposal is being considered by this EA.

RGI would hope to expand the proposed 10-MW R&D power plant into a commer-
cial 48-MW (net) facility and has applied to the Bureau of Land Management
for a license for this plant. A cooperative effort between the AGS, BLM,
and Imperial County will also be made on the environmental assessment of
the construction and operation of this 48-MW power plant.

Figure 2 illustrates the areas of geothermal activity at East Mesa.

Previous Environmental Investigations. In 1972, the Bureau of Reclamation
Prepared two Environmental Statements (ES) for their proposed geothermal
operations, one on a deep geothermal test well and one on a desalting unit
and injection well (BurRec, 1974; 1977). A supplement to the ES for' the
deep geothermal well was prepared by the Bureau of Reclamation in 1973.

As a part of the Bureau of Reclamation's environmental program, the agency
is operating seismic monitoring equipment at their East Mesa facility.

In the mid 1970's, the Department of Energy (DOE) (formerly the Energy
Research and Development Administration) organized the Imperial Valley
Environmental Project (IVEP). The IVEP objectives are "to establish an
environmental data base line for the Imperial Valley and to assess the
potential environmental impact of future gecothermal installations in the
Valley" (LLL, 1976). Data is being gathered on the following environmental
elements within Imperial Valley:




A map of a portion of East Mesa showing the geothermal
activity that has occurred and Republic Geothermal,

Inc.'s
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Air Quality

Water Quality

Ecosystem Quality
Subsidence and Seismicity
.Socio-economic Effects '
Health Effects.

* * * N N »

Initially, Lawrence Livermore Laboratory was chosen to manage this environ-
mental base line data gathering program but is no leonger in command. At
this writing, the question of who will manage the program has not been
resolved. )

An ES for the Federal geothermal leasing program in the Imperial Valley
was prepared in 1973 by the Department of Interior. The BLM supplemented
this ES with an Environmental Analysis Record that specifically addresses
the leasing of geothermal resources at East Mesa.

The AGS has prepared 16 EAs on Plans of Operation (POQO) proposing geothermal
activities on Federal geothermal leases at East Mesa. Six of these EAs

(eA #28, 53, 71, 76, 78, and 88) were prepared on POOs submitted by Magma -
Power Co. for proposed geothermal activities on their lease CA-964. These
proposed activities include the drilling of production and injection wells,
and production testing. EA #78 addresses the construction and operation of
a 10-MW (net) R&D electrical power plant.

Nine EAs (EAs #11, 12, 15, 17, 29, 61, 81, 86, and 92-A) were prepared on
PCOs submitted by RGI for proposed geothermal activities on their leases
CA~-966 and CA-1903. These proposed activities range from site stability
studies and shallow temperature gradient holes to production testing and
temporary waste disposal into the subsurface.

"RGI applied to DOE for a loan guaranty under DOE's loan guaranty program.
Subsequently, DOE contracted the AGS to prepare EA #67 to fulfill the
environmental requirements of DOE's loan guaranty program. EA #67 addresses
various phases of exploration, development, and utilization on RGI's leases
at East Mesa.

In 1975, Imperial County prepared Environmental Impact Report (EIR) No. 108-75
on RGI's application for geothermal exploration permits for 18 proposed
exploratory wells. A supplement to this EIR was also prepared by the County
for nine additional exploratory wells.

RGI is collecting data concerning existing air quality, water quality, noise,
seismicity, land subsidence, and the ecological system of the company's
leasehold at East Mesa. RGI is collecting this data in order to comply with
30 CFR 270.34(k), which requires the lessee to collect the data for a period
of one year prior to submission of a Plan of Production. RGI is collecting
most of this data from the IVEP and Bureau of Reclamation. ’




The Bureau of Reclamation's environmental documents can be obtained from
their Boulder City, Nevada office. The EIR prepared by Imperial County
can be obtained from the Imperial County Planning Department in El Centro.
Information, pertaining to the IVEP can be obtained from Lawrence Livermore
Laboratory, Livermore, California. The ES prevared LY the Department

of Interior may still be available from the Government Printing Office in
Washington, D.C.. The Department of Interior's ES, BLM's EAR, and the EAs
prepared by the AGS can be perused at the Office of the AGS, Menlo Park,
California, the Office of the District Geothermal Supervisor in Reno,
Nevada, and BLM's El Centro, Riverside, and Sacramento, California offices.
Copies of EAs will be provided upon request. o

Administrative Procedures. RGI will have to submit a Plan of Production to
'~ the AGS. This plan must be approved by the AGS before the 10-MW R&D power
plant could be put into operation. '

The AGS and the BLM are following the proposed regulations published in

the Federal Register, Vol. 43, No. 22, p. 4264-4267. Under these proposed
- regulations, a license is not required for a research and demonstration
electrical generating plant of not more than 20-MW net capacity. Instead,
a five-year permit is issued by the AGS. Should RGI's proposed 10-MW (gross)
power plant be approved, a five-year permit would be issued to RGI. Should
RGI operate the power plant beyond the five-year period, RGI would have to
procure a license from BLM. Should RGI expand the power plant beyond the
20-MW limitation, RGI would have to procure both a license from BLM, and a
permit to construct from the AGS. A copy of these proposed regulations is
in Appendix C.

Yhe addresses 04 these offices can be obtained from the Intenested Parties
List in Appendix B.




III. DESCRIPTIONS OF THE PLANS OF UTILIZATION, DEVELOPMENT, AND INJECTION

Plan of Utilization

Under this Plan of Utilization (POU), Republic Geothermal, Inc. (RGI)
proposes to construct and operate a 10-MW (gross) research and demonstra-
tion electric generating plant on their Federal geothermal leases CA-966
and CA-1903 at the East Mesa Known Geothermal Resource Area. The proposed
power plant would directly utilize steam to power a single-inlet steam
turbine-generator. '

Ancillary power plant facilities would include:

* a two-celled cooling tower

* condensate and cooling water pumps
* gas ejector pumps

* a motor control room

* a facilities control room

* an electrical transmission line

* a water tank and pump house.

No buildings are proposed. However, a trailer would be used as an adminis- |
trative office. Figure 3 illustrates a possible plot plan for the plant site.

Five production wells are expected to be able to supply enough energy to run
the proposed power plant. Each hour, approximately 2.018 million kg of 168°C
. geothermal fluid would flow into a flash tank from the five production wells.
About 5.4% of the geothermal fluid would flash to steam and would run the :
turbine which in turn would rotate the generator to produce two pole, three
phase electricity at 60 Hz and 4160 volts. The electricity produced would

be used for continuing geothermal field operations. Any excess electrical
production would be sold to the Imperial Irrigation District (IID).

After passing through the turbine, the steam would be condensed and then
cooled in a forced air draft cooling tower. The cooled condensate would

then flow back to the condenser, used to condense additional steam, and be
recycled. In order to avoid corrosion problems, amino methylene phosphonate
would be added to the cooling water at a concentration of about 60 ppm ‘
(Terry Thomas, RGI, pers. comm., April, 1978). About 15 ppm of chlorine

may be added to control algae. Gas ejectors would be installed on the
condenser to disperse the noncondensible 'gases to the atmosphere. Waste
geothermal fluids and blowdown would be injected into the subsurface.

Figure 4 illustrates the basic flow diagram for the proposed 10-MW power
plant.

Since the system is expected to produce more condensed steam than would be
evaporated in the cooling towers, no outside make-up water would be required.
However, about 1.89 million 1 and about 1.5 million 1 of water would be
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Figure 3. A possible plot plan for the Republic Geothermal, Inc's
proposed [0-MW R&D power plant at East Mesa, California
showing the facilities that would be used in the project. The

- configuration and layout of these power plant components would

be subject to change although the boundary would not be
modified { From RGI, |1977),
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2) the power plant equlpment (From RGI, 1977).




required, respectively, for a fire-fighting water tank and for the initial
fill-up of the cooling towers. This water would be obtained from either
the nearby East Highland Canal or RGI's shallow water Well located in the
SWkSE%, Sec. 29, T. 15 S., R. 17 E.

The proposed power plant site would be approximately 3 ha in size, measuring
approximately 168 by 183 m. The power plant may be paved. All construction
activities would be confined to this area. Three alternative plant sites,
designated A, B, and C, have been proposed.

Each alternative power plant site would require an individual access road
and a 34.5-kv transmission line. An access road 0.8 km long would need

to be constructed for proposed plant site A and an access road 0.4 km long
would need to be constructed for proposed plant sites B and C. The plant
site access road would be approximately 7.5 m wide and may be paved. The
transmission line would run up to approximately 2.5 km in length and connect
to the existing IID 34.5-kv line that runs to the Bureau of Reclamation's
facilities in Sec 5 and 6, T. 16 S., R. 17 E. Approximately 1.6 km of

this transmission line would not be on RGI's leasehold. Figure 5 illus-
trates the three propdsed alternative plant sites, access roads, and trans-
mission line routes.

Four people would be required to operate and maintain the power plant and
production and injection systems.

For a more detailed description of this proposed geothermal operation, see
the POU in Appendix A-1.
Ultimately, RGI would hope to expand the proposed 10-MW (gross) power plant
into a 64-MW (48-MW (net)) power plant. This would be accomplished by
adding on a 54-MW generator and by expanding the facilities proportionately
to accommodate this addition. This proposed expansion would occur within
the original proposed 10-MW power plant site and would be the subject of
another environmental assessment. Figure 6 is an artist's conception of
this 48-MW power plant.

Plan of Development

In order to support the operation of the proposed 10-MW R&D power plant,
RGI proposes to develop five production and three injection wells, and
construct attendant facilities. The following operations are proposed in
the POD:

* construction of three well pads (No. 36-30, 76-30, 56-29)

* the drilling and completion of two production (No. 36-30, 76-30)
and one injection well (No. 56-29), including clean-out flows
and initial testing into the sumps

* sustained testing and workover of existing and proposed production
wells (No. 16-30, 36-30, 56-30, 76-30, 16-29)
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Figure 6 . An artist's conception of Republic Geothermal Inc.'s

proposed 48~MW (net) power plant that the company hopes to
eventually construct at East Mesa, California. The proposed 10-MW
R&D power plant would occupy the same area, but would consist of .
proportionately less equipment and there would be no administration
building. The 48-MW power plant would be the subject of another
environmental assessment (From Rust Engineering, Inc., 1978).










* sustained injection testing and workover on existing and proposed
injection wells (No. 18-28, 52-29, 56-29)

* construction of production and injection test facilities, lncludlng
temporary waste disposal pipelines for the purpose of transporting
geothermal waste to a temporary waste disposal or injection well

* construction of production and injection pipelines along ex1st1ng
and proposed roads

* construction of power lines to each production well along access
roads '

* construction of a l.2-km east-west access road if alternative power
plant site A were to be constructed

* conversion of production wells to temporary waste disposal or

injection wells if deemed necessary
* discharge of geothermal test fluids onto roads and well sites.

Except for injection well 56-29, the drilling and associated development of
each well, including temporary production and injection tests, was proposed
in previously submitted Plans of Exploration and approved by the AGS via
EAs #12 and 29. The drilling and testing of injection well 56-29 is a new
proposal. Three of the proposed five production wells and two of the three
proposed injection wells have been drilled. Production wells have been
drilled to depths of approximately 2440 m. The two existing injection wells
have been drilled to depths of 2440:m and 1370 m. The proposed production
and injection intervals are approximately 1680 to 2290 m and approximately
610 to 1520 m.

Each existing and proposed well site is approximately 0.7 ha. Those portions
of the drill sites reculred for proposed production = operations would be
covered with gravel.

The wells would. be drilled with mud. After use, the muds would be neutralized
and spread on the surface of roads or trucked to a Class I dump.

Geothermal fluid introduced to storage basins during well operations would
alsoc be spread on the roads and drill pads to keep down the dust. Within

certain limitations, permission has been granted by the California Regional
Water Quality Control Board, Colorado River Basin Region to dump the fluids

on the roads and drill pads via Order 76-64 (rev1sed) (see EA #86, Appendix D).

The proposed access roads have been previously approved by the AGS via

EAs #12, 29, and 86. Except for the proposed east-west road that would run
to the proposed power plant site A.should it be constructed, all of the
proposed access roads have been constructed. If the site A access road were
to be constructed, the road would neither be paved or gravelled (Dwight Carey,
RGI, pers comm., March, 1978)3

The proposed production and injection pipelines and the production well pump
power lines would be adjacent to the proposed access roads. An area approxi-

mately 6 to 7.5 m wide would be needed for construction of the
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pipelines and power lines. Horizontal expansion loops would be positioned

at approximately 0.4-km intervals (RGI, 1978); construction of these loops
would require 3.7 m3 of surface disturbance. The pipelines would be elevated
except at the road crossings where the pipelines would be buried. The power
lines would be strung on 10-m high poles placed at 65-m to 95-m intervals. |
The pipelines would be externally insulated. Figure 7 illustrates the concep
tional layout for the development associated with the proposed 10-MW power
plant. Figure 8 illustrates the combined conceptional layocut for the PQU

and POD.

Water necessary for development operations would be procured from either
the East Highland Canal or RGI's water well located in the SW%SEX, Sec. 29,
T. 15 S., R. 17 E. Geothermal test fluids may also be used (Dwight Carey,
pers. comm., May, 1978). Most of -the water would be needed for drilling

purposes.

Approximately 12 to 15 people could be working at any one time during drill-
ing and/or production testing. They would utilize amenities afforded in

nearby communities.

An additional 14 production and 6 injection wells (for a total of 19
production and injection wells) are anticipated to be necessary to support
the proposed 48-MW (net) power plant. This proposal would be the subject
of another environmental assessment. Figure 9 illustrates the conceptional
layout for the proposed 48-MW power plant.

For a more detailed description of the proposed development operations, see

the POD in Appendix A-2. The reader is also referred to previously submitted
Plans of Operations (¥00) which RGI references in the POD as being incorporated
as part of the POD. These POOs are those incorporated in EAs #12, 29, 61,

8l, and 86. These POOs are available through the Office of the AGS, 345
Middlefield R4., Menlo Park, CA 94025.

Plan of Injection

Under the Plan of Injection (POI), RGI proposes to inject into the subsurface
excess geothermal effluent originating from well testing and from production
of the proposed 10~-MW power plant. According to the POI, the purpose of
injecting the geothermal effluent into the subsurface is three-fold: 1)
disposal, 2) to recharge the reservoir, and 3) to minimize the possibility

of surface subsidence due to withdrawal of geothermal fluids. Injection
would be into wells 18-28, 52-29, and 56-29, which are discussed in the
preceding section on the POD. Approximately 94.6 percent of the produced
geothermal fluids would be injected into the subsurface.

Geothexrmal effluent would be injected into a zone above the producing zone

at approximately the 610-m to 1524-m interval. Injection pressures would be
approximately 1034 to 3448 kilopascals above static pressures.
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The. combined conceptual layouﬁ for Republic Geothermal Inc.'s
proposed 10-MW R&D power plant and associated field development

at East Mesa, California showing the alternate power plant sites 7 -

A, B, and C, roads, and alternate transmission routes.

{(Modified
from RGI, 1977) .
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This conceptual layout centers about a .ternative site B. The conceptual layout for
alternative site A or C would be aligh: ly different, as these sites would require a
different power plant access road, trausmission line route and a moderate change in
the plpelfne coutiog system. The efght wells to Le utilized for the fnitlal proposed




Besides injection pipelines (see discussion on POD), surface injection _
equipment would be comprised of pumps, various geothermal effluent treat-
ment facilities, and metering equipment.

For a more detailed description on this proposed geothermal operation, see
the POI in Appendix A-3, ‘
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IV PUBLIC NEED

On April 18, 1973, the President of the United States forwarded to Congress
his second energy message. This message presents a comprehensive program
to provide for meeting the current and future energy needs of the United
States, and contains particular emphasis on the increased production of
fuels from domestic sources. .

The President stated, "In addition to natural fuels, we can draw upon
hydroelectric plants and increased numbers of nuclear powered facilities.
Moreover, long before our present energy sources are exhausted, America's
vast capabilities in research and development can provide us with new,
clean, and virtually unlimited sources of power.”

Projection of total energy consumption, particularly the long term, is
extremely tenuous. Professor Richard L. Gordon, in a report prepared

for the trans-Alaska pipeline investigation (Gordon, 1971), and a report
for the Committee for the Interior on Insular Affairs (U.S. Senate, 1971),
analizes a number of relevant factors and lists various forecasts. Addi-
tional forecasts have been prepared including Department of the Interiox
forecast (Dupre and West, 1972). Those reports prepared since 1969 and
their associated projections are all subject to wide variation. However,
except for rare instances, recent forecasts agree that energy consumption
will increase between four and five percent per year at least through 1985.
Resources, availability, costs, and environmental concerns may modify later

growth rates.

Projections of the mix of energy sources within the total consumption vary
more widely than do those of total consumption. Most projections suggest
declining market shares for gas and hydroelectric power. There is con-
siderable disagreement concerning the future roles of coal and oil, stem- -
ming primarily from uncertainty with regard to supplies and the impact of
air quality and the other environmental requirements.

The actual future mix of energy sources will depend upon a number of -
decisions on matters of energy and environmental policy which will be
made in the next few years. The energy consumption projections dis-
cussed above make a variety of assumptions, either explicit or implicit,
about the outcome of current policy debates.

Numerous studies have shown that additional power production is necessary
to support the predicted additional growth of the United States. One
additional source of power is geothermal energy (U.S. Department of the
Interioxr, 1973).

Energy sources such as fuel cells, solar enerqgy, wind, etc., are unlikely
to provide significant protions of the domestic energy consumption before
les8s.




While some projections discussed earlier ‘consider geothermal energy, none
suggest that it will provide a significant portion of the total national
energy consumption by 1985. However, it could have significant importance
on a local basis, particularly when it is near energy load centers, or
can be accommodated on existing transmission lines. '

-Description of Geothermal Resources. Geothermal energy is the natural heat
‘of the earth. Observations in mines and wells indicate that temperatures
increase downward to between 200°C and 1000°C at the base of the earth's
crust. The average heat flow of the earth is 1.5 x 10-6 cal/cmz/sec, but
known local variations of up to 15 times the average have been found.
Abnormally high heat flow areas are prospectively valuable for geothermal
resource development. These areas are frequently, but not always, marked
by hot springs. ’

_ The natural heat of the earth is derived from radiocactive decay, friction
(in crustal plate motion), and, possibly, primeval heat. Most of this

4,3,heat is too diffused to serve as a resource with present technology.
- . Locally, however, this heat can be concentrated in the crust in areas of

volcanism, tectonism, and/or by convection cells of circulating hot waters
above buried magma chambers. The heat is stored in rocks, and water and
steam transfer it to the earth's surface. ‘

There are four major types of geothermal systems: Vapor dominated systems,
liquid-dominated systems, geopressured reservoir systems, and hot dry-rock
systems. Most systems in geothermal areas currently under exploration are
either vapor dominated or liquid dominated systems. Heat for these two
systems is derived from a near-surface heat source such as a magma chamber.
Surface and near-surface water may percolate down through fractures, be
heated by hot rock, and then rise, sometimes appearing at the surface in
the form of hot springs, geysers, and fumarocles.

Potential uses of geothermal resources include electric power generation,
space heating, agriculture, fefrigeration, industrial processing, production
of fresh water by desalinization, and chemical, mineral, and gaseous by-
products.

The geothermal resources of the Salton Trough region are characterized

by a hot~-water dominated system. The hot-water system is thought to be

a thermally-driven convective system in which meteoric water is heated by

a local heat source and moves upward in the system. This upwelling of hot
water often reaches the surface and is manifested as hot springs, and geysers
Temperatures of about 300°C and pressures from about 3.5 to 10.5 kg/cm® are
commonly found in this type of system. Electric power production from this
type of system is presently underway at Cerro Prieto, Mexico, which is
located within the Salton Trough region (U.S. Department of the Interior,
1973).
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Regional Relationship/Power Generation and Transmission. OFf all the
alternative energy sources currently being evaluated, Imperial County's
geothermal resources hold the promise of substantially liberating

Southern California from its dependence on traditional energy fuels with

"a substantial reduction in cost imposed on the support environment. Liguid-
dominated gecthermal reservoirs in Imperial Valley have been estimated as
capable of producing from 10,000 to 40,000 MW of electrical energy for 30
years. Development of gesothermal energy in Imperial County recently took

a dramatic turn with the announcement of plans to build three geothermal
generating stations with a total net output of 103 MW. Funding support
from both public and private sectors of geothermal resource development in
Imperial County is at a record level. Geothermal energy appears to provide
an ideal regional answer to the current energy crisis.

Development scenarios for geothermal energy show the first 1000 KW coming

on line in 1980. By 1985, between 500 and 1000 MW may be installed, depend-
ing upon various factors. Forecasts by the State Energy Resource Conservation
and Development Commission project are for 4,500 MW by the year 2020 is

more realistic.

While the figures represent only the electrical production, non-electric
energy use would be nine times the electrical potential in terms of total
BTUs. The non-electric uses are promising due to the local agricultural
industry which may eventually utilize this energy (Wiegand, 1976).
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V. BASE LINE ENVIRONMENT

Introduction

Environmental Analysis (EA) #78 was written on a proposed 10-MW (net)
research and demonstration power plant to be constructed at East Mesa

a few kilometers to the south of Republic Geothermal, Inc.'s (RGI) '
proposed 10-MW (gross) research and demonstration power plant. This Ea
was finalized in December 1977. Based upon the information that was
available, EA #78 thoroughly discusses the base line environment pertain-
ing to East Mesa and Imperial Valley. The reader is encouraged to peruse
EA #78.

The majority of the base line data presented in EA #78 is applicable to
this EA. Where possible, the following base line data discussions are
summarizations of the corresponding discussions in EA #78. Information
available since the finalization of EA #78 is incorporated in this EA.
For the most part, the following base line data discussions are limited
to the site specific environment associated with RGI's proposals. The
socio-economics are discussed elaborately to fulfill California Environ-
mental Quality Act requirements. ' :

Geology

The proposed geothermal activities would occur at East Mesa, a geomorphic
element of the Salton Trough. The Salton Trough is a tectonically active
feature that lies along the San Andreas Fault Zone and forms from both
subsidence and-right-lateral strike-slip movement associated with the fault
zone. ' :

East Mesa is a nearly flat, triangular shaped area that slopes gently
westward (Loeltz and others, 1975). The proposed area of operations is
located at a part of East Mesa that varies in elevation from approximately
9 to 23 m. The northern portion of a north-northeast-trending enclosed
low extends into the southwest portion of the proposed area of operations.
This low measures about 2 by 0.5 km and is several meters deep. Low lying
sand hummocks are prevelant in the proposed area of operations.

The proposed area of operations is surficially composed of recent uncon-
solidated alluvium composed of deltaic sand, gravel, and silt (Loeltz and
others, 1975). The area is underlain by water saturated basin £ill that
may be over 6100 m thick (Rex, 1970). This £fill rests on Precambrian to
recent metamorphic and igneous basement rock (Dibblee, 1954).

Three right-lateral strike-slip faults which show no surface expression
have been hypothesized via geophysical techniques to exist at East Mesa
near the proposed area of operations: 1) The nearly north-south-trending
Holtville fault (Babcock, 1971), 2) the northwest-trending Mesa fault.
(Combs and Hadley, 1977), and 3) the north-northwest-trending Calpatria
fault (Rex, 1970).

A




The proposed area of operations lies several kilometers north and east of
the Mesa and Calpatria faults. The inferred trace of the Holtwville fault
passes through the western part of RGI's proposed area of operations. In
transferring the fault trace from Babcock's small scale map to a much
larger scale map (scale 1:24,000),; the inferred Holtville fault appears to
pass between well sites 16-30 and §6—30.

Figure 10 is a geologic map of the East Mesa and surrounding area and
illustrates the stratigraphy, structure, and location of the proposed
area of operations.

For a more detailed discussion on the geology of the Salton Trough and
East Mesa, see p. 10~-17, EA #78.

Geologic Hazards

Although many geologic phenomena possess thé potential of being hazardous
to man-made structures, only a few are considered significant in the East
Mesa area. These phenomena are natural and induced seismicity which may
result in ground shaking, ground rupture, ligquifaction, and possible shallow
~ groundwater contamination due to the upwelling of geothermal brines.

Other potential geologic hazards are erosion, volcanism, slope instability,
flooding, and soil expansion and compaction. These hazards will not be
further discussed because the physical conditions required for any of these
events to occur are almost non-existant in the proposed area of operations,
or their probability of taking place is considered extremely remote. For
further discussion on these geologic hazards, see Appendix D, EA #78.

Seismicity. The Salton Trough is one of the most tectonically active areas
in the United States (Lofgren, 1974; Algermissen and Perkins, 1976), exhibit-
ing a high level of seismic activity which can be related to the geologic
structure of the southern California area. The Salton Trough is dominated
by numerous right-lateral strike-slip faults of the San Andreas fault

~ system (Dibblee, 1954; Kovach and others, 1962; Biehler and others, 1964).

Several major historical earthquakes with Modified Mexcalli Intensities of
VI or greater have occurred in or near the Salton Trough. These events are
listed in Table 1. Figure 11 illustrates the epicentral locations of earth-
quakes-of magnitude (M) 5.0 or greater that have occurred in the region up

to 1976.

The East Mesa KGRA in particular is characterized by an abundance of micro-
seismic events. Specifically, this seismicity consists of swarms of micro-
earthquakes (M = 0.8-2.9) and nanoearthquakes (M < 0), as well as individually
locatable micro-earthquakes, each day (Combs and Hadley, 1977). Stress and
consequent strain which occurs within the geothermal anomaly appears to be
relieved by a combination of these continuous discrete microseismic events

and earthquake swarms (Combs, 1976; Combs and Hadley, 1977).




eww Wi IL IV UEGU Ul yBulhieninul Gperarions \Atier LOeliZ &

T ot'h;;';iQ"r"Smwnh modifications from Rex, 970, Babcock, 1971, & Combs & Hadley, 1977)
13200’ ‘

szoas %l

: EXPLANATION
ra
o 3
— Allurriue 7 Wirslown Saed
- Aluvial deltaic sand, gravel and Nell-gorted fine to sedium sard,
ailt, Inclixies some dune sard axmenly in high dunes and ridges,
shere pocw than about 3 meters thick,

(-u.p,u. pattam) where gonerally
less than about 3 meters thick,

N ‘§§4 o]
= 2 . Lake Depoeits
| lacuastrine ailt, samd, and clay.
e Inclixdes the deposits of Lake Cahuilla,

Quternary aldar alluviue and Tertiacy sedinents undifferertistad,

: . , d Proposed area of geothermal operations

Foult; dashed whare inferred

i

po—




¥

Table 1.

A3

A list of historical earthquakes within or near the Salton Trough that hadiiModified Mercalli
Intensity of VI or greater (From Atlantis Scientific, 1978)

. . MAXIMUM .
EPICENTER RICHTER RECORDED DISTANCE AND DIRECTION
DATE LOCATION FAULD. } MAGNITUDE INTENSITY FROM SITE
11-9-1852 Yuma? Glamia?  Algodonea? * - 2 IX 46 miles (74 km)? East?
4-18-1906 7 Glamis _Algodones? San 6+ L VIIX 20 miles (32 km)? .
Andreas? Northeast
' 6-22-1915 7 El Centro Imperial? 6%-6Y VITI 12 miles (20 Xm)? West
(2 earthquakes, B o : .
1 hour apart) ’
11-20-1915 Volcano Lake, San Jacinto? 7.1 - VIX 60 miles (96 km)? South
Mexico ~ o .
§-27-1917 Southeast of Holtville? 2 CVITI 5 miles (8 km)? South
Holtville -
9-29-1919 Volcano Lake, San Jacinto? ? VIIY 60 milea (96 km)? South
Mexico ' . . .
10-1-1919 Volcano Lake, San Jacinto? = 7 VIIX 60 miles (96 km)? South
Mexico .
11-5-1923 Calexico San Jacinto? B I vVIX 18 miles (29 km)? South-
o west
11-7-1923 South of San Jacinto? | ? VIII 25 miles (40 km)? South-
Calexico Laguna Saloda? west
1- 1-1927 "calexico Imperial - §-3/4 VIII 25 miles (40 km)? South-
- . ) . west
2—25-1930”/ ) Cast of - Drawley 5.0 VIII 15 miles (24 km)? North-
flestmorland west -
12-30-1934 " Laguna Saloda Laguna Saloda? 6.5 Ix 42 miles (60 km}? South-
' Cooa S . westh
12-31-1934 El Doctor San Jacinto? 7.1 b { 63 miles (101 km)} South



Tablel .

Cont'd.

| MAXIMUM -
EPICENTER . RICHTER RECORDED - DISTANCE AND DIRECTION
DMTE LOCATION FAULT MAGNITUDE INTENSITY FROM SITE
2-24-1935 Baja California ? ‘ 6.0 ? 60 milea (96 km)? South
5-18-1940 East of Imperial 7.1 X 11 miles (18 km) South-
Calexico _ ’ west
10-21-1942 Borrego Valley Superstition  6Y VII 44 miles (70 km) North- '
o Hills ' - . west
3-19-1954 ‘Santa Rosa " San Jacinto 6.2 \2 & 63 miles (101 km) North-
Mountains } L west
4~ B-1968 Eorrego Coyote Creek 6.3 VII {IX). 57 miles (91 km) North-
Mountalnsg : : . west -
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One hazard which could result from seismic activity in theuprop05ed area
of operations is ground shaking. Ground shaking is considered a primary
hazard because of the possibility of damage over wide areas at locations
removed from the epicenter (Ridley and Taylor, 1975). Predictions of
ground shaking can be expressed in terms of acceleration. According to
Bonilla and Buchannan (1971), peak rock acceleration values for the East
Mesa area could be between 0.4 and 0.5 g. According to Algermissen and
Perkins (1976), there is a 10% chance that ground motion of 0.4 to 0.47 g
would be exceeded in the next 50 years.

The California Division of Mines and Geology Urban Geology Master Plan
(1973) simply estimates the maximum probable intensity which may be |
_ expected in a given area in California (Jennings and others, 1975). For the E¢ it
Mesa area, a maximum intensity of IX or X on the Modlfled Mercalll scale is given.

Preliminary geotechnical studies indicate it is reasonable to expect that
at least one magnitude 6 or 7 earthquake will occur within about 16 to 33
km of the proposed 10-#W power plant during the life of the structure (RGI,

1978). o -

Another affect of seismic activity is surface rupture. Surface rupture has
occurred along faults within the Salton Trough.but Has not been detected in the
East Mesa area. : X

A third phenomena that may pose a hazard as the result of selsm1c1ty is
liquefaction. Preliminary geotechnlcal investigations indicate that near
surface deposits are dry to moist, and therefore shallow, quick condition
failure type appears unlikely for the proposed plant sites (RGI, 1978).
Deeper seated quick conditions (6 m or more) could occur due to groundwater
saturation. Such liquifaction at depth may pose no hazard and may, in fact, may
act as an insuladtor impeding the transmission of vibrational energy to
structures or the surface (Youd, 1973).

' For a more detailed dlSCUSSlOn on selsm1c1ty, See Geologlc Hazards, Appendix
D’ EA 7?78. '

Soils

An unpublished soil survey of East Mesa has recently been conducted by the
U.S. Department of Agriculture, Soil Conservation Service, El Centro, Calif-
ornia office.  This soil survey shows the following 15 soil mapplng units to
exist in RGI' s leasehold:

Casitas (CAa)

Vint (VI)

Niland (NV)

Holtville (GF)

Holtville-Imperial complex (GM)
Torriorthents and Orthids (TCE)

Rositas fine sand, 0 to 2% slopes (RO)
Rositas silt loam (RM)

Rositas fine sand, 2 to 9% slopes (ROB)
Rositas sand (RS)
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Rositas fine sand, wet (RP)
Rositas loamy fine sand (RT)
Glenbar complex (GC)

Gravel pits (GP)

Superstition loamy fine sand (SS)

* % % % ¥

The Casitas, Glenbar, Holtville, Holtville-Imperial, Niland, Rositas,
Superstition, and Vint soils are potentially valuable for agricultural
use, subject to water and fertilization.

The area of proposed surface disturbance for the 10-MW plant and associated
field development would involve the Superstition (SS) and three Rositas
(ROB, RT, and RO) soil mapping units.

- The surficial layer of the SS soil is a pink calcareous loamy fine sand
that is about 15 cm thick. The next layer is about 28 cm thick and is
composed of pink loamy fine sand. The underlying layers are pink and
pinkish white sand with some lime segregation.

The surficial layer of the RT soil is a light brown, slightly hard loamy

" fine sand that is about 10 cm thick. From 10 cm to 180 cm, the RT soil is
a pink to very pale brown soft sand. Segregated lime occurs in minor amounts
in the lower layer.

Down to 180 cm or more, the ROB and RO soils are a reddish vellow fine sand.

The SS, ROB, RT, and RO scils possess moderately rapid permeability, low
runcff, and slight erosion hazard. Available water holding capacity of
these four soil mapping units is 10 cm in a rooting depth of 152 cm. Where
these soils are bare and dry, the wind erosion potential is glight or
moderate. This wind erosion of these soils results in an abrasive hazard
to .young plants. The ROB, RT, and RO soils support desert wildlife habitat.
The SS has a low potential for desert wildlife habitat. The SS, ROB, RT,
and RO soils possess low bearing strengths and are corrosive to metals.

Figure 12 is a soils map depicting the soil units within RGI's leasehold.
Complete descriptions of the soil mapping units are included as Appendix D.

A site suitability in&estigation has been performed on the three alternative
plant sites A, B, and C. This investigation included subsurface soil
sampling, followed with laboratory tests performed on representative soil
samples. ‘ :

A total of seven exploratory borings were advanced to various depths ranging
from 9.1 m to 30.8 m. Soil samples were obtained and standard penetration
tests were conducted at various intervals. The physical properties of
various representative soil samples were determined through standard labora-
‘tory testing and analysis.

Analyses of data from the tests show that the three potential sites are under-
lain by loose clean sands with little cohesion. The subsurface conditions at
the three sites typically consist of medium dense sands at relatively shallow
depths (up to about 3.7 m) and dense to very dense sands, underlain by stiff
to hard clays and very dense silty sands at increasing depths. The materials
appear to be pre-compressed alluvial and lacustrine deposits.
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California showing the fifteen different soal mapping units, and the
proposed area of disturbance for the firm's 10-MW reseorch and
demonstration power plant and associated development at East Mesa
California ( From the U.S. Department of Agriculture, Soil Conservaﬂor
Service unpublished files, El Centro, California ).
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Bach of the three alternative power plant sites was found suitable for
construction of the proposed 1l0-MW power plant. The near-surface soils
would require treatment to insure stability. Prior to final design of the
power plant, RGI recommends that a more detailed site suitability be made
of the site selected.

For a more detailed discussion on the site stability study, see Exhibit C
of the Plan of Utilization located in Appendix A-1.

Hydrology

Ground Water. The ground‘water reservoir in the Imperial Valley region is
composed of a thick sequence of Cenozoic valley-£fill. The thickness of this
reservoir may be up to 6100 m beneath the proposed area of Operatlons (Rex,
1970). The flow of ground water at East Mesa is westward. '

The ground water aquifer system underlying RGI's East Mesa leasehold can be
divided into three main zones. The deepest zone is the production zone and
lies between about 1680 and 2290 m. The intermediate zone is the injection
zone and lies between about 610 and 1520 m. The shallow zone extends from:
near the surface to about 200 m.

In general, water from the shallow ground water has the best quality and
water from the injection zone has the poorest quality. Water from the
production zone ig of intermediate quality. According to RGI, the low pH,
high iron, high Cl/Na, and high TDS due to excess Cl, suggests the fluid
sample from proposed injection well 18-28 is still contaminated by acid
completion fluids. Later analyses should clarify this situation. RGI has
submitted chemical analyses of fluids from two proposed production wells
(56-30 and 16-29) and two proposed injection wells .(18-28 and 52-29) for the
quppsed 10-MW power plant, and a shallow water well (WW-1). These analyses,

representative of the three zones, are shown in Table 2.

For a more detailed discussion on the ground water of Imperial Valley and
East Mesa, see p. 24~28, EA #78. s

Surface Hydrology. East Mesa is located within the Salton Sea Drainage
Basin. Within the Salton Sea Drainage Basin lies the Salton Sea, Imperial
Valley, and Coachella Valley. The major source of surface water in the
Salton Sea Drainage Basin is the All American Canal, which diverts water
from the Colorado River. The sink of this hydrologically closed basin is
the Salton Sea. ' '

The All American Canal, along with smaller canals and drains in and around
the irrigated lands, distribute and collect water. Over 99% of the approxi-
mately 3.7 billion m3 of Colorado River water that enters the Imperial Valley

each year is used for agriculture.

The only surface water channel in RGI's leasehold is a portion of the East
Highline Canal. This canal branches off the All American Canal, and flows
northward along the eastern edge of the Imperial Valley.
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Table 2

Well
T°C
.
TDS
si0,

N
Mg
Fe

Ba

Date

. Chemical analyses of water from Republic Geothermal, Inc.'s
geothermal wells 16-29, 56-30, 18-28, and 52-29, and shallow
water well Ww-1, all located on RGI's leasehold at East Mesa,
California. The geothermal wells 56-30 and 16-29 are proposed
production wells for RGI's proposed 10-MW power plant and the
water samples were taken from the 1680 to 2290 m production
zone. The geothermal wells 18~28 and 52-29 are proposed injec-
tion wells and the water samples were taken from the 610 to
1520 m injection zone. Shallow water well WW-1l is 200 m deep
and is a possible source of water necessary for geothermal
operations.

Proposed Injection Shallow Water
Proposed Praoduction Wells . Wells Well
16-293 16-29b 56-30P 18-282 52-29° ww-12, ¢
145.00  156.00 2100
7.70 9.15 9.26 6.22 8.3
1761.00 1952.00 2026.00 7505.00 2020.00 1600.0
149.60 150.00 141.00 152.60 62.70 10.0
506.00 610.00 - 640.00 1546.00 750.00 410.0
2.60 2.60 2.20 701.00 11.70 68.0
28.50 - 34.00 21.20 123.70 45.20 12.0
.10 .07 .07 129.90 3.40 19.0
.04 .05 -Q=- "164.90 .33 .1
1.10 " .53 . l.00
=7 B
.70 .30 . -0-
461,00 5§55.00 588.00 4386.60 666.00 © 760.0
-0~ 93.60 ~ 40.60 -Q=- . .06 4.0
530.00 430.00 433.00 .ol 532.00 76.0
83.00 ©110.00 210.00 139.20 155.00 9.0
3.30 4.00 2.80 .50 1.72 .5
3.00 3.60 1.40 2.78 1.38 .9
17 .20 .09 .10 .12 N/A -
-Q- .08 o 2.30
.10 .12 .30 .08 .11 N/A
7-21-77 7=27=77 2-16-78 11-22-77 1-29-78 11-75

a. Pre=flash Fluid €. located in Swksek, Sec, 29, T, 15 S., R. 17 E.

b. Post-flash Fluid
SOURCE: Republic Geothermal, Inc.
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Surface water quality in the Imperial Valley is fair. Total dissolved
solids (TDS) concentrations average around 900 mg/%, This water can be
consumed by humans, although the U.S. Public Health Department recommends
a maximum TDS concentration of 500 mg/%. The TDS concentration in the
Salton Sea is over 38,000 mg/2, more than that of sea water.

For a more detailed discussion on the surface hydrology, see p. 28-36,"
Ea #78.

Climate

The Imperial Valley has a desert climate and is characterized by hot, dry
summers, and mild winters (USGS, 1977). The average temperature in January
and July is respectively about 12°C and about 32°C. Average diurnal tempera-
ture ranges are 11l to 17°C. There is an average of 12 frost days each year

in the Imperial Valley.

Precipitation in Imperial is very low, averaging about 6.94 cm per year.
The rainy season is from August through March. The humidity in the Valley
is very low, especially in the summer. :

The yearly average wind speed is about 14 km per hr. The prevailing wind
direction is from the west during most of the year. The average annual
potential evaportranspiration rate, based on c¢limatological data for Yuma,

Arizona, is about 2.7 m.

Throughout the year, temperature inversions are prevelant during the nights
in Imperial Valley (USGS, 1977). Mixing in the lower atmosphere is limited
to a height of 61 to 6100 m (Benett, 1975). Inversions are destroyed by
the intense heat during summer days but persist throughout much of the
winter days.

For a more detailed discussion on the climate of Imperial Valley, see
p. 37-38, EA #78.

7

Air Quality

An ambient air monitoring program is being conducted in the Imperial Valley
as part of the Imperial Valley Environmental Project (IVEP). The IVEP was
established by the Energy Research and Development Administration (ERDA,
now Department of Energy (DOE)) to develop a base line of environmental
data and to assess the potential environmental impact of future geothermal
installations. Lawrence Livermore Laboratory (LLL) was selected by ERDA

to set up and manage the IVEP. For a more detailed discussion of this

study, see EA #78.

LLL has set up six air quality/meteorological monitoring stations in the
Imperial Valley. The station locations are shown on Figure 13.
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IVEP station No. 1, near the SDGSE facility southwest of Niland, has pro-
vided data on the ambient-air concentrations of H.S, soz, and 0, (as well
as wind speed, wind direction, temperature, and relative humidity) since
June 1976. The concentrations of these three gases are extremely low in
the northern end of the Valley. The U.S. Environmental Protection Agency
(Las Vegas) has measured H,S and SO3 concentrations from July through
September 1976 at the U.S. Bureau of Reclamation facility at East Mesa, at
the town of Niland, and at a site approximately 2 km south of the SDGSE
facility, near Station No. 1. Most of these concentrations have been less
than the detection limit of the flame-photometric detector which is 0.00S
ppmv. A few values for HoS reached a maximum of 0.05 ppmv at the East Mesa
facility when the sampling location was directly downwind from a geothermal

well operation.

Total suspended particulate (TSP) concentrations at El-Centro, Calexico,
and Brawley are relatively high, and may be representative of the entire
Valley. During a l2-month period (June 1974 to May 1975) the geometric
mean of TSP concentrations measured at the Brawley station was 211 ug/m
which is above the California State and Fede*al air cuallty standard (see

Appendix H, EA #78).

Photochemical smog has occurred near Calexico and was primarily caused by
automobile traffic and small industrial manufacturing operatlons located
in Mexicali, Mex;co {(Taylor, 1977).

As shown in Table 3 the total non-condensable gas emissions from the power

plant is expected to be about 6314 kg/hr. The drift from the cooling tower
is expected to be 1745 kg/hr of which about 2.0 kg/hr will be particulates.

For a more complete discussion of anticipated emissions, see the Plan of

Utilization in Appendix A-1l.

Noise

\
Ambient noise levels were measured on January 15, 1976 at three locations
in the Valley by the IVEP and the results are shown in Table 8. Although
an extensive noise level survey has not been conducted in the area, it
appears that the background noise level is generally below 40 4B(A) (Nyholm
and Anspaugh, 1976).




. Table 3.

ANTICIPATED INITIAL NONCONDENSABLE GAS EMISSIONS FROM PROPOSED

10 M (GROSS) GEOCTHERMAL POWER PLANT ( From RGI, 1977 ).

- : Weight Percent Projected

Anticipated . Of Total Noncondensables - Emission Rate
Emission ‘Well 16-29 Well 38-30 _ (kg/hr)

Carbon Dioxide’ (Coz) . §4.452-. 1 95.038 5962 - 6006
Nitroégn'(nz) , 3.972 3.571 227 - 251
Methane (CH,) 1.123 0.374 24 - 71
Argon .(Ar) “ - 0.121 " 0.145 - 7.7 - 9.1
Ethane (C,H.) . | - 0.139 0.061 3.85 - 8.33
- Propane (C3H3) . 0.114 - ' 0.084 - 5.30 - 7.22
Benzene (C,H() " 0.065 0.015 0.95 - 4.11
Hydrogen (H,) "~ .0.006 0.005 0.31 - 0.37
"Hydrogen Sulfide (st) 0.005 0.000 0.00 - 0.31
-Toluene (CHCH,) ~ 0.004 0.000 0.00 - 0.24
Total Noncondensable Gas Emiss:io'ns - Approximately 6314 kgﬁn'”;i

\ — v o e = e

Table 4. 2ambient Noise Measurements

Location 3 Noise Level (dBA)

Salton Sea Bird Sanctuary at Foss Road 36

Geothermal Well Woolsey No. 1 adjacent .
to the SDGS&E facility 38

Intersection of South First St., and -
Main st., Brawley, CA. (at low traffic density) 65

Source: Nyholm and Anspaugh, 1976




Biologz
wildlife

The wildlife species within the area of the RGI's proposed area of
operations have developed behavioral, morphological, or physiological
adaptations which permit them to inhabit an extremely harsh desert environ-
ment. The limited presence of drinking water restricts the distribution

of some wildlife species which are water-dependent. Drinking water on RGI's
leasehold is available from the East Highline Canal which runs along the
western edge of RGI's lease CA~-966. Water may also be temporarily avail-
able from the geothermal fluids produced into the sumps, depending upon

the fluid guality. Canal water is available to mobile species or those
which live directly adjacent to the canal. Other species must obtain water
from their food, from production of metabolic water, or from standing water
which is occasionally present due to rainfall. -

Many of the mammals in the area are nocturnal, spending the hot daylight
hours underground in their relatively cool burrows. Such behavior lessens
water loss. Other species are diurnal and therefores must cope with high
daily summer temperatures. Some of these escape into their burzrows during
the hottest time of day.

Wildlife species are most active in the spring when annual plants are
growing and reproducing. During spring and early summer, reproduction
occurs in the majority of desert species. . .

Vegetation is particularly important.to wildlife because it furnishes food,
(i.e. seeds, green foliage) provides a substrate upon which to forage for
insects, creates shelter against predators and inclement weather conditionms,
supports burrows for some species, and provides nest sites and song posts
for birds. Desert shrubs also serve to conceal and protect the burrows.

Habitat Types and Associated Species. Two major types have been identified
in RGI's leasehold (Atlantis Scientific, 1978). These two habitat types

are the Sonoran creosote bush scrub and partially stabilized desert dunes.
Another naturally -occurring habitat type in the area is the mesquite hummock
(Atlantis Scientific, 1978). However, only three mesquite hummocks were
actually found in RGI's proposed area of operations near proposed power
plant site A (Atlantis Scientific, 1978).

A detailed inventory of wildlife species known or suspected to inhabit the
habitat types of the RGI leasehold is presented in Appendix G. Field inven=
tories were conducted from April to mid-July 1977.

The proposed 10-MW power plant sites and attendant facilities are located
exclusively within partially stabilized desert dune habitat. A few wild-

life species show a preference for this habitat (Atlantis Scientific, 1978).
In particular, some reptiles prefer the looser, sandier soils associated with
the partially stabilized dunes. Such species include the Colorado desert
fringe toed lizard (Uma notata) and the western shovel-nosed snake (Chionactus

occipitalis).
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Large creostoe dominated hummocks are present in this habitat-type. The
fringe-toed lizard, leopard lizard (Crotaphvtus wislizenii), long-tailed
brush lizard (Urosaurus graciosus), and desert side-blotched lizard (Uta
stansburiana) were observed on these hummocks (Atlantis Scientific, 1978).

Bird species have a great degree of mobility and can range throughout the
habitats in the proposed area of operations. Some species or individuals
might prefer the more densely vegetated partially stabilized dune areas
due to the greater degree of available food and shelter.

Densities of breeding birds on the East Mesa have been determined. Six
sample plots were selected in the two major habitat types. The results are
presented in Table 5.

The following mammals listed below have been observed in or near RGI's pro-
posed area of operations. The description of these mammals are from Atlantis

Scientific (1978).

* Black tailed Jack Rabbit (Lepus californicus). This species is common
throughout the habitat types of RGI's leasehold and is fregquently
observed.

* Round-tailed Ground Squirrel (Citellus tereticaudus). Found in all
habitat types. Appears to be particularly common in the partially
stabilized desert dune habitat as evidenced by the occurrence of [
many ground squirrel burrows in the larger creosote dominated hummocks.
About 6 to 16 burrows per creosote hummock were observed.

* Desert Kangaroo Rat (Dipodomys deserti). Considered to be a common
mammal in East Mesa, its population density has been estimated at 2.2
per ha in the Sonoran creosote bush scrub and 7.4 per ha in the '
partially stabilized desert dunes. It may also inhabit the mesquite
hummocks. It is nocturnal and a major prey species for preditors.

* Merriam's Kangaroo Rat (D. merriami). Its population density in the
Sonoran creosote bush scrub habitat is estimated to be 3.7 per ha.
It is nocturnal and a major prey species for predators.

* Little Pocket Mouse (Perograthus longimembris). This species is
suspected to be present in all habitat types. It has been verified
on the partially stabilized desert dunes.

* White Throated Woodrat (Neotoma albigula). This woodrat is common
on the mesquite hummock exclusively and is known to occur on East
Mesa. Since three mesquite hummocks exist in RGI's proposed area of
operations, this nocturnal species may be present.

At lease three mammalian predators are known to exist throughout the East
Mesa area,
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Table 5. The densities of breeding birds on the East Mesa as determined
from six sample plots.

Density: Number per 40 ha
Partially Stabilized

Sgecie;' Sonoran Créosote Brush Scrub | __Desert Dunes
- Plot 1 Plot 2 Plot 3 Plot 4 Plot 1 Plot 2
- Mourning bove 4 8 - - - -
Lesser Nighhawk - 8 | 4 4 - -
Horned Lark .- o= - 4 - -
 LeConte's Thrasher - - 4 - - 4
Black-tailed ,
Gnatcatcher 9.3 8 8 . - : 8 -
Loggerhead Shrike - - 4 | - - -
TOTAL 13.3 | 24 20 8 8 4




* Coyote (Canis latrans). The coyote is a widely distributed species .
which preys on a variety of animals., Tracks, scats, and a potential
den were observed.

* Badger (Taxidea taxus). Badgers are known to occur in Sonoran
creosote bush scrub. Its hunting range probably encompasses all
of the habitat types of RGI's leasehold. The badger is partially
protected as a game species by the California Department of Fish
and Game (CDFG).

* Kit Fox (Vulpes macrotis arsipus). The kit fox is fully protected
by the CDFG and is a significant species which inhabits RGI's
leasehold. The residences of kit foxes in both the major habitat
types has been verified. Several dens within RGI's leasehold have
been located and others are also undoubtedly present.

A significant, dense concentration of tamarisk occur in Sec. 24, T. 15 S.,
R. 16 E. This area affords habitat for numerous wildlife species (Atlantis
Scientific, 1978). Coyote scats were very numerous and the remains of
several species of prey animals, including a possible mule deer (Odocoileus
hemionus), were observed there (Atlantis Scientific, 1978).

The East Highline Canal provides habitat for a number of waterfowl and several
shorebird species. It also provides water for wildlife adjacent to the canal
as well as to some avian species which travel considerable distances to drink.
Muskarts (Onatra zibethica) reside in the canal.

Significant Species. Wildlife species may be considered significant based
on having a restricted distribution, low density, or highly specialized
habitat requirements (Atlantis Scientific, 1978). Significant species also
include those on the Federal or State endangered, threatened, or rare lists.
Most of the significant species which occur in or near RGI's proposed area
of operations are protected by State or Federal regulations (Atlantis
Scientific, 1978). In addition, several bird species are listed on the
Audubon Society's Blue List (Arbib, 1978), a list of dlmlnlshlng birad
species in the U S.

Reptiles

Of the eleven lizard species known to inhabit the East Mesa, six are
partially protected by the CDFG (Atlantis Scientific, 1978). The six

include:
Desert Iguana (Dipsosarus dorsalis)
Colorado Desert Fringe-Toed Lizard (Uma notata)
Leopard Lizard (Crotaphytus wislizenii)
Desert Horned Lizard {Phrynosoma platyrhinos)
Flat-tailed Horned Lizard {(Phrynosoma m'calli)
Banded Gecko (Coleonyx variegatus)
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The CDFG has placed collection limits on these previously mentioned
species, partly due to their special value for educational purposes and
commercial uses (Atlantis Scientific, 1978). Currently, the flat~-tailed
horned lizard is under status review by the U.S. Fish and Wildlife Service
(USFWS) to determine if it should be proposed for inclusion on the
Threatened Species List. A decision is anticipated in the fall of 1978.

Mammals

There are seven mammalian species known or suspected to occur on the East
Mesa which are either partially or fully protected by the CDFG (Atlantis
Scientific, 1978). Partially protected species are:

(Lepus californicus)
(sylvilagus audubonii)

Black-tailed Jack Rabbit
Audubon Cottontail

Gray Fox (Urocyon cinereocargenteus)
Badger (Taxidea taxus)

Bobecat (Lynx rufus)

Mule Deer {Cdocoileus hemionus)

Hunting regulations apply to the above mammalian game species. The bob-
cat is currently under status review to determine if it should be proposed

for inclusion on the Federal Endangered Species List.

The Kit Fox (Vulpes macrotis arsipus) is fully protected by California
state law (CDFG, 1973). The presence of kit foxes in the two major
habitat types of East Mesa has been verified and a number of dens have
been located, some with young.

.

Birds

Numerous birds are known or suspected to inhabit the East Mesa (Atlantis
Scientific, 1978). 1In addition, several migratory and wide-ranging bird
species were observed in the project area in search of food or water
{Atlantis Scientific, 1978). Many of these bird species are listed on
the Audubon Blue List (1978) of diminishing species (Atlantis Scientifiec,
1978). These listed birds are:

{(Buteo jamaicensis)

Red-tailed Hawk

Cooper's Hawk
Sharp-shinned Hawk
Marsh Hawk

Prairie Falcon
Short-eared Owl
Burrowing Owl
Loggerhead Shrike
Cliff Swallow
Yellow Warbler
Vesper Sparrow

(Accipiter cooperii)
(Accipiter striatus)
(Circus cyaneus)

(Falco mexicanus)

(Asio otus)

(Speotyto cunicularia)
{(Lanius ludovicianus)
(Petrochelidon pyrrhonota)
(Dendroica petechia)
{Pooecetes gramineus)




Compiled annually by ornithologists, the Blue List indicates bird
species which now are or seem to be, reduced or diminishing in number
regionally or in their respective ranges (Atlantis Scientific, 1978).
Although inclusion on the Blue List implies no legal protection, it
does give an indication of what bird species requlre special attention
(Atlantis Scientific, 1978).

Two partially protected species may also inhabit the proposed area of
operations. One of these, the mourning dove (Zenaida macroura), was
observed in RGI's leasehold (Atlantis Scientific, 1978). The second,
Gambel's quail (Lophortyx gambelii), is a possible resident of the
leasehold although it is not verified (Atlantis Scientific, 1978). Since '
Gambel's quail generally require thick vegetation and are usually found
near water, they might find suitable habitat in the extreme western portio
of the leasehold near the East Highline Canal (Atlantis Scientific, 1978).

The above species have been verified or their presence is suspected in
the habitat of East Mesa (Atlantis Scientific, 1978). The preditory
birds mentioned above might all utilize the habitat types of RGI's
leasehold as hunting grounds.

Endangered or Threatened Wildlife Species. No wildlife species present or
suspected to occur within RGI's leasehold are listed on the Department of
Interior's Endangered or Threatened Species List. In addition, no wild-
life species listed as "Endangered" or "Rare" by the CDFG occur in the
leasehold or surrounding area (Atlantis Scientific, 1978). However, as
previously discussed, the flat-tailed horned lizard is under status review
by the USFWS to determine if it should be listed as '"threatened". Also, the
bobcat is under status review. Bobcats, if present on-East Mesa, probably
occur in very low densities. Geothermal development would reduce the
suitability of the habitat, especially for the flat-tailed horned

lizard, rendering the habitat less likely to be used by the species. For
this horned lizard, East Mesa represents prime habitat.

The Andrews' dune scarab beetle, which will soon be proposed as a Federal
Threatened Species, occurs on the Algedones Dunes, directly to the east of
RGI's leasehold. Since little is known about the habitat requirements of
this species, it is possible that it is also found within the lease area.
No surveys for this insect species have been undertaken.




Vegetation

Two subdivisions of the creosote bush scrub plant community, as described
by Cheatam and Haller (1975), are present in the lease area: Sonoran creosote
bush scrub, and partially stabilized desert dunes.

Creosote bush (Larrea tridentata) is the dominant shrub of the area. An
important sub-dominant is desert buckwheat (Eriogonum deserticola). Four=-

wing saltbush (Atriplex canescens) and burro-bush (Ambrosia dumosa) are

also common shrubs of the area. The common annuals of the area are Spanish
needles (Palafoxia linearis var. linearis), wooly plantain (Plantago insularis).,
dune primrose (Oenothera deltoides), and lax flower {Bailova pauciradizta).

In the spring of 1978, a botanical field inventory of the project area was
conducted. This inventory consisted of transects in all proposed areas of
disturbance. Species lists were compiled and plant species were given an
"occular" abundance rating. For roads and powerlines two trnasects were
walked, 15 m from either isde of the center line. Transects were walked
every 30 m for well and plant sites (Pritchett, 1978). A report on this
botanical survey is included as Appendix F.

Sensitive Species. During the field inventory, a thorough search was made
for several rare and endangered plant species for which there is suitable
habitat within the lease area. The species listed as rare and endangered
by both the U.S. Fish and Wildlife Service (FWS) and the California Native
Plant Society (CNPS) were Ammobroma sonorae, Croton wigginsii, Helianthus
niveus var. tephrodes, Palafoxia linearis var. gigantes, and Pilostyles
thurberi (USDI, U.S. Fish and wildlife Service, 1976a; Powell, 1974).
Additional Species listed only by CNPS were Astragalus magdelene var.
piersonii, Astragalus lentiginosus var. borreganus and Eriogonum deserticola
(Powell, 1974). Of these eight species, only Eriogonum deserticola was
found in the lease area. And because of the intensive nature of the survey
conducted for the other species during the spring of 1978, there is a high
degree of certainty that they are not present in the lease area (Pritchett,
1978).

Eriogonum deserticola is a shrub which inhabits sandy washes and dune systems
in Imperial County (Munz, 1974). During the spring 1978 field inventory,

it was found to be abundant in the lease area and is an important sub-
dominant species. Large populations of desert buckwheat have been observed
on other areas of East Mesa, on the Algodones Dunes, on West Mesa, and on

the Yuma Desert.
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Cultural Resources

Several cultural resource field surveys of varying intensity have been
conducted within the proposed area of operations, resulting in the
recording of the following twenty-two archeological sites or loci:
4-Imp-125, 135, 307, 2933, 2934, 2935, 2936, 2937, 2938, 2939, 2940,
2941, 2942, 2943, 2944, 2945, 2946, 2947, 2948, 2951, 2952, and 2981.

It is probable that 4-Imp-125 and 135, recorded in the 1920's, were re-
located in later surveys and respectively assigned duplicate site numbers
of 4-Imp-2947 and 2948.

" Archeological Research, while conductiné an extensive sample survey of
the East Mesa in 1973, recorded one site, 4-Imp-307, within the proposed
area of operations (Ellis and Crabtree, 1974). This site was relocated
in a later survey and assigned the duplicate number of 4-Imp-2936.

. Four field surveys of several proposed access routes and drill sites
within RGI's geothermal leasehold were conducted by Imperial Valley
College Museum (IVCM) in 1975 and 1977 (von Werlhof and von Werlhof,
1975a; 1977a; 1977b). BAs a result of this work, two isolated stone tools
and a locus of three sherds were found.

In October 13977, the Archeological Research Unit of the University of
California, Riverside, surveyed the three alternate power plant sites and
additional access routes and drill sites within the proposed area operations.
No cultural resources were found (Swenson and Lipp, 1977).

In March and April, 1978, IVCM conducted a complete archaeological survey
of an area which encompasses the proposed area of operations. Coverage
consisted of a close and intensive examination of areas between the 10.8-m
and 13.7-m elevations and 9-m to 15-m transects throughout a large portion
of RGI's geothermal leasehold at East Mesa. The area between the 10.8-m
and 13.7-m elevations corresponds to the relict Lake Cahuilla shoreline,
an area known to have been utilized aboriginally. The IVCM wrote an ‘
archaeological report on this survey which is included in this EA as
Appendix E. Much of the following discussion on the cultural resources of
both East Mesa and those discovered during this recent survey on RGI's
leasehold is summarized from this IVCM report. For a discussion on the
prehistory of the general region, see Weide and Barker (1974), Weaver
(1977), and Ellis and Crabtree (1974). A "Cultural Resources Report for
Republic Geothermal" compiled from several archaeological reports by the
BLM Riverside District, is also available at the BLM and AGS offices.

A total of nineteen archeological sites, or loci, were located by IVCM's
intensive survey. Sixteen of these (4-Imp-2933, 2934, 2935, 2938, 2940,
2941, 2942, 2943, 2944, 2945, 2946, 2947, 2948, 2951, 2952, 2981) were
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isolated artifacts or small ljthic and sherd scatters. One of these,
4-Imp-2942, also contained a military bomb fuse box, probably associated
with military excercises from the Navy's Holtville Outlying Field, north
of the proposed area of operations. This same site also contained a small
fish bone scatter.

Fach of these sixteen sites has been described, sketched, inventoried in
field books, plotted on field maps, and collected. Each collected item

has been numbered, cataloged, and stored at IVCM for full processing and
further study. Collection of these isolated and widely scattered artifacts
was carried out during the field survey because IVCM considered it necessary
to collect and analyze a sample of the sherds before meaningful statements
of significance could be made. Furthermore, all of these cultural materials
had been affected.by sheetwashing and other erosional processes to which
they would continue to be subject if left in place. Beyond this, it is
unlikely that many of them could have been relocated for collection at

a later time.

The three remaining sites have not been collected. Site 4-Imp-2936
(previously recorded as 4-Imp-307) is a surface scatter of over 1500

sherds with lithic debitage, cores, scrapers, abraders, other tools, and
thermal-fractured rock. Sites 4-Imp-2937 and 2939 are surface pottery
scatters, each containing approximately 75 sherds. Only site 4-Imp-2939

lies within the proposed area of operations for the 10-MW power plant.

Although materials frog 4-Imp-2936, 2937, and 2939 have not been analyzed,
pottery from the other sixteen sites has, with the exception of one Tumco
Buff sherd, been assigned by IVCM to the non-~riverine Salton Buff type.
This contrasts with the type fregquency distribution exhibited by five

East Mesa sites excavated by IVCM several years ago which contained sig-
nificant proportions of essentially riverine ceramics. Salton Buff pre-
dominates along the western and eastern shoreline of Lake Cahuilla, and it
has been suggested that the presence of these sherds on RGI's gecothermal
leasehold represents utilization by Kumeyaay groups (von Werlhof and

von Werlhof, 1978).

Preliminary field inspections of the three larger sites (4-Imp-2936, 2937,
2939) revealed the presence of pottery types other than Salton Buff which
‘may, along with material from the five previously excavated East Mesa sites,
reflect a co-mingling of Kumeyaay with groups from the Colorado River

(von Werlhof and von Werlhof, 1978). Such hypotheses, while reasonable,

can be evaluated only through further study.

All but one of the sites recorded within the proposed area of operations
cluster around the 10.8-m to 13.7-m elevation stands of Lake Cahuilla
which appears to have filled the Salton Basin from about 300 A.D. to about
1500 A.D. This spatial pattern, together with the sparse nature of the
cultural materials identified, suggests intermittent or seasonal exploita-
tion of lacustrine and other resources along the shoreline. Considering




the postulated 1.8-m per year drop in the level of Lake Cahuilla, it is
probable that these sites were occupied for only a few seasons.

Utilization of this area may have occurred during May and June when

annual flooding along the Colorade forced the relocation of river Yuman
groups to the East Mesa. The area may also have been utilized during the
fall by Kumeyaay and river Yumans for the harvesting of mesquite beans, an
important aboriginal food resource.

National Register Eligibility. Documentation on the three remaining sites
(4-Imp~2936, 2937, and 2939) within RGI's leasehold has been submitted to
the State Historic Preservation Officer (SHPO) for review and comment

- regarding their possible eligibility for the National Register of Historic
Places. This documentation, along with the opinions of BIM and the SHPO
regarding this eligibility, will be forwarded to the Keeper of the Register
in accordance with 36 CFR 63.

. In order to qualify for the National Register, properties must meet the
criteria of eligibility codified in 36 CFR 800.10. Primary among these
criteria is that sites must "possess integrity of location, design, setting,
materials, workmanship, feeling and association...”" (36 CFR 800.10a). The
integrity of the three sites within RGI's leasehold has deteriorated from
erosional process, and site 4-Imp-2936 has been bisected by a road. However,
all three sites can be expected to yield information important in pre-
history (36 CFR 800.10a4), especially if studied in comparison to similar
East Mesa sites previously collected and excavated by IVCM. On the basis
of this last criterion, these three sites appear to be sligible for the
National Register.

Native American-Concerns. In response to concerns formalized by the

Native American Heritage Commission, BLM has accepted the responsibility

to ensure that projects or activities under its jurisdiction do not
inadvertently damage or destroy sites of special religious or social
significance to Native Americans.

The only organized tribal group of Native Americans in Imperial County
is the Quechan, a group of Yuman Indians who live on the Fort Yuma
Reservation. In connection with a previous survey for Magma Power Co.'s
geothermal installation located approximately 4 km south of RGI's lease-
hold, a response from this group was elicited. At the request of the
SHPO in consultation with the Native American Heritage Commission, IVCM
contacted the Quechan Tribal Council to determine whether that group

had any sacred or religious attachment to the East Mesa parcels proposed
for geothermal development. Council President Fritz Brown told IVCM that,
since the East Mesa KGRA was 64 km west of the tribal boundary, he did
not believe that the Quenchans held an interest in the property (von
Werlhof and von Werlhof, 1978).




Land Use

The majority of the land at East Mesa is Federal. There are minor amounts
of private lands in the area.

That portion of the eastern Imperial Valley known as the East Mesa area
was withdrawn for the Bureau of Reclamation by SO 1-31-1903 as a second
form withdrawal for the Colorado River project. This initial land
withdrawal by the Federal Government has been amended several times by the
U.S. Navy and other Federal agencies. -

The Bureau of Reclamation has established an agricultural research station,

. the Brock Research Center, in Sec. 31 and 32, T. 16 S. R. 19 E., approximately
13 km southeast of the proposed area of operations. A few sections of land

in the northern portion of the East Mesa area have been designated as

Imperial Sand Dunes Recreation Land by BIM order S-5338Q. The BLM is
considering additional recreational uses of the area near the project site.

- Geothermal exploration activities have been in progress over the past few
years at East Mesa. The East Mesa area has been designated as a XGRA and
Geothermal exploratory permits have been issued. No other mining or mineral
exploration of record is currently under way within or adjacent to the

- proposed area of operations.

The East Mesa area has an extremely high potential for producing geothermal
energy. Explorations and testing are being conducted at an intensive level
in the East Mesa KGRA.

The proposed area of operations is an area where there are several geo-
thermal test wells. At present, however, there are no major structures in
the proposed area of operations. Due south, approximately 4 km from the
proposed area of operations, is Magma Power Company's 10-MW (net) R&D
power plant which is currently under construction. Magma's power plant

is located on Federal lands.

The proposed area of operations for RGI's 1l0-MW R&D power plant is located
directly adjacent to the Holtville airstrip and is readily accessible to

the general public. In the past, this area has supported drag race, dune
buggy, motorcycle, and hunting enthusiasts. There are no available estimates
of the number of user days of recreation occurring in this area.

The current Federal lease program for geothermal development at East Mesa
has limited the access by the general public. The closest recreational
facility is the Gecko Campsite, developed and operated by the BLM. The
Gecko facilities are located approximately 6.25 km north-northeast from
the proposed area of operations.




Current zoning for the proposed area of operations, as designated by
Imperial County, is S (open space), The area to the west of the project
site has been designated A=-2 (general agriculture) and A-3 (heavy
agriculture), Additional S (open space) designations exist to the east.
A small area to the northwest, around the Holtville airstrip, is zoned F
(recreation). To the southwest, directly adjacent to RGI's leasehold, is
65 ha of productive agricultural land.

Current land uses of the East Mesa area are shown on Figure 14.

The Geothermal Element, recently approved by the County of Imperial, has
recognized the East Mesa area as a probable geothermal development area.
Since the proposed area of operations is in a portion of the County which
is outside the jurisdiction of one of the neighboring municipalities,
Imperial County's General Plan applies. At present, the General Plan of
the County of Imperial designates the East Mesa area and the proposed area
of operations for recreational uses and the zoning for this area is consis-
tent with the current General Plan designation. However, as stated in the
Geothermal Element to the General Plan, the County of Imperial has removed
itself from permitting and being the lead agency responsible for experi-
mental power plants. Thus, Imperial County takes the roll of an ad-hoc
responsible agency whose authority exists only in the approval of the
Environmental Impact Statements or Environmental Assessments provided by
the Federal Government.

- The climate of the region and imported water makes Imperial Valley one of

the most valuable agricultural regions in the nation. In 1974, there were
almost 200,000 ha of irrigated land, producing gross sales of $557 million.
The Imperial Valley is the largest single area of lr*lgated land in the
western hemlsphere.

The top soil salinity is probably the most important agricultural problem
in the Imperial Valley. The irrigation system is the major source of
control and is closely tied to the salinity problem. Control of the top
soil salinity problem requires extensive subsurface controls and monitoring
of the watering system.

The boundary of the East Mesa KGRA does include some areas of agricultural
production. That area leased by RGI, the proponent of the subject project,
has a small amount of agricultural lands within the lease boundaries on

the west edge. The proposed area of operations is located east of the East
Highline Canal and does not appear to present any threat to the agricultural
production system.

Solid waste disposal in Imperial County is provided by several public dumps
located west of Calexico, north of E1l Centro, north of Brawley, and in
other parts of the County. Each of these dumps has been classified as
Class II and are capable of receiving most residential and commercial solid
and liquid wastes; however, there are currently no areas within the County
capable of receiving toxic industrial wastes from drilling operations as
Class II, modified, which may be used for pesticide container disposal.
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The major transportation routes in the region include one Interstate, three
State highways, two railroads and some air transportation. The Interstate
and three major State highways provide access to the Imperial Valley from
the rest of California, Arizona, and Mexico. These highways are Interstate
8, and State Highways 86, 98, and 111. : :

Highway 86 enters the County from the north, runs along the west side of
the Salton Sea through Brawley and El Centro, and provides direct access to
the East Mesa area. Highway 111 also enters the County from the north, runs
along the east side of the Salton Sea, and provides a direct route through
Imperial County to Mexico. Highway 111 by-passes all major towns in the
Valley. Highways 86 and' 11l intersect immediately east of the small town
of Heber. Highway 98 roughly parallels the International border and passes
south of the proposed area of operations. This is a major east-west route
across the County, serving as a southern compliment to Interstate 8 through
Imperial Valley. Interstate 8 crosses the Valley about 16 km to the north
of Highway 98 and is directly south of the proposed area of operatioms.

Air transportation service to Imperial County is provided through the
Imperial County Airport (Boley Field) located in the City of Imperial,
about 32 km west of the proposed area of operations. Regularly scheduled
Passenger and freight service is available on a daily basis from this
facility. Flights are made to San Diego, Los.Angeles, and P¥8enix from
which further connections may be obtained. The Calexico International
Airport (CIA) is a general aviation facility located in the western section
of the City of Calexico. Commercial flights are scheduled’ from this air-
port to the Orange County Airport. However, the CIA is largely used by .
community and business persons. Airplane tie-downs for private aircraft
- exist at both facilities.

Rail service to Imperial County is provided by Southern Pacific Railroad.
The Southern Pacific Railroad runs north-south, traversing the Central
Valley agriculture area and only provides freight service to and from the
Imperial Valley. Two other rail services exist in the Imperial Valley.
One is the Heolton Inter-Urban which provides a regular service for produce
between Holtville and El Centro, and the other is the San Diego-Arizona
Eastern Rail Service from San Diego to Yuma which is currently out of
service due to extensive damages caused by severe flooding.

Current access to the proposed area of operations is a gravel road which
intersects the Evan Hewes Road approximately 14 km southeast of Holtville.




Socio~Economics

The economic base of Imperial County is agricultural. Crops and agricul-
tural related industries constitute the primary source of income in the
County. Gross receipts from agricultural production in 1376 totaled $520.7
million, with a gain of 3.1% over the 1975 figures of $505.2 million. Field
crops, primarily alfalfa, barley, cotton, sugar beets and wheat amounted to
$265.8 million, slightly over one-half (51%) of the total gross receipts.
Vegetable crops, mainly asparagus, cantaloupes, lettuce and tomatoes accounted
for $121.8 million or 23.3% of the gross receipts (Imperial County Office

of the Agricultural Commissionaer, 1976). These figures represent gross
receipts which include all costs of production and harvesting. Moreover,
physical output may not be reflected in the gross receipts due to price
fluctuations of the various crops. Agricultural production data for Imperial
County is shown in Table 6.

Population. Since 1970, population in Imperial County has been growing at

a faster rate than in California. The estimated midyear 1976 population for
Imperial County was 83,800 persons, compared with 74,500 persons in 1970.

The increase of 9300 persons represents a gain of 12.5% or an annual compound
growth of 2.0%. As a comparison, population in California increased from
19,953,000 in 1970 to 21,570,000 in 1976, a growth of 7.9% or 1.2% on an
annual basis.

The largest population in the project area is the city of El Centro, which
is 24 kxm from the proposed project. The 1975 estimated population of El1
Centro is 21,300 residents. The next largest city in Imperial County is
Brawley, located about 19 km north-northwest of the proposed project site,
with a 1975 estimated population of 14,010 residents.

Calexico, the third largest city in the County is located approximately 27
km southwest of the proposed area of operations and had a 1975 population
of 12,829. Since 1970, population in Calexico has increased 20.7%, the
fastest rate of the three major cities. .

The city of Holtville, located about 1l km west of the proposed area of
operations, had an estimated population of 3,580 in 1975. Smaller communi-
ties in Imperial County include Imperial, Heber, Westmorland, and Calipatria
(Imperial County Planning Department, 1976). Population data for Imperial
County and major cities is shown in Table 7.

According to the 1970 population characteristics for Imperial County, the
racial composition of the population included 46.4% White, 46% Spanish-
American, 3.5% Black, 1.2% American Indian, and 2.9% other. The age group
distribution in Imperial County during the 1970 census was 46.6%, 21 years
or younger; 46%, 22 to 64 years old; and 7.4% were 65 years or older. The
education level achieved by persons 25 vears of age or older in Imperial
County indicated that 43.1% of the population had graduated from high
school and 7.3% were college graduates. Of persons aged 18 to 24, 55.3%
were high school graduates and 28.4% of the total population had less than
eight years of schooling (Imperial County Planning Department, 1973).
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Table 6. The agricultural production from Imperial

County from

1971-1976.
Crop : 1976 1975 . 1974 1973 1972 1971
Apiary $ 960 $ 1047 § 1,002 $ 1,478 § 696 $ 471
Field Crops 265,783 215967 284,242 169,871 104,689 109,404
Fruit & Nut Crops .- 3380 2896 1,964 2235 2063 1,318
Livestock & Dairy 113,432 127224 155182 190644 119,741 107,687
Seed & Nursery Crops - 16,355 10,780 11,870 _ 6440 2,999 2,816
Vegetable Crops ' 121,806 142,288 102,763 118,102 ~ 93,174 80,089
TOTAL $520,716 $500,202 $567,123 $487,770 $323,362 $301,785

Note: Totals represent gross incoma including all costs of production and harvesting.

. Source: Imperial County, Oftice of the Agricultural Commissioner, 1976-1971,




Table 7. The population growth trends of Imperial County from
1970 to 1975 )

Percent

]2:72 1_9_2_9_ Change

County of Imperial | 83,800" 74,492 | 12.5%
El Centro ' Cat300 . 19272 © 105
‘Brawley ' 13,940 13,746 14
Clmperial '3210 - - . 3,004 . 3.7

, . :

Calexico : 12,829 10625 20.7
Holtville * | 3,580 13,496 24

*4975 County Planning Department Estimata

Source: Imperial County Planning Department 1876.

.’
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Household size in Imperial County is above the average for California.
Based on the 1970 census, the latest available information, the average
household size in Imperial County was 3,52 persons. Household size in
other cities include El Centro, 3.32; Brawley, 3.51; and Calexico, 4.19.
In 1870, average household size in California was 2.95 persons (U.S. Dept.
of Commerce, Bureau of the Census, 1970).

Industry. Industrial development of the Imperial County is predominately
related to agricultural production. An example is the Holly Sugar Corpora-
tion whose processing plant is located in the Central Valley area. The time
pericd of total operation of Holly Sugar is seasonal and related directly

to sugar beet production. Other industries are nitrogen fertilizer pro-
duction, alfalfa dryers, feed mills, and cotton ginning.

The introcduction of geothermal energy development will be one of few
industrial type commercial ventures which is not directly related to agri-
cultural production. The Plaster City Gypsum Mill is the largest non-
agricultural industry. A few small clothing assembly shops and light
manufacturing units are scattered along the international border.

Employment. Wage and salary employment in Imperial County is oriented toward
agricultural production and services. Average employment in 1976 in Imperial |
County was 38,250 persons, a gain of 5.5% from the 1975 average of 36,250.
Since 1972, wage and salary employment has been growing at a 5.7% annual rate.
For the year 1976, employment in agricultural services and production averagecd
15,100 or 39.5% of the County's total employment. Agricultural employment
has been growing at a 6.8% annual rate since 1972.

Non-manufacturing employment, primarily Federal, State, and local govern-
ment and trade employment, both wholesale and retail, accounted for 21,000
employees or 59.2% of the total. Manufacturing employment accounted for
2,050 employees or 5.3% of the total employment in Imperial County.

Wage and salary employment data for Imperial County is shown in Table 8.

The Imperial Valley is just north of the Mexican border and much of the farm
labor market is derived from Mexican—American immigrants. Much agricultural
trade takes place over this border and many Mexican-Americans have remained
in Imperial County. The Bracero Program, which allowed Mexican citizens to
work in the United States ended in 1965. Following that time, many Mexicans
applied for and were granted permanent residence rights. There were 5,000
to 10,000 residents of Mexico working in Imperial County in 1970. This
number dropped to 7,000-8,000 in 1972 (Imperial County Planning Department,
1973).

The effect of these agricultural workers is reflected in the civilian labor
force data. Civilian labkor force data are collected by place of residence
while the wage and salary employment series reflect workers employed at
jobs within the county-. Civilian labor force in 1976 averaged 37,300
workers, a gain of 9.7% over the 1975 annual average of 34,000. As a
comparison, the 1971-76 five-year compound growth rate for the County was
6.2% (State of California, Employment Development Department, 1977).
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Table 8,

All Industries

Total Agricultural
Agricultural Production

Agricultural Services

Total Non-Agricultural
Manufacturing

Non-Manufacturing

1976 1975
38,250 36,250
15,100 14,250

9,400 9450
5700 4,800
23150 22,000
2,050 2,000
21,100 20,000

1974

————

36,650

15,400
8,750
6,650

21,250
2,100 . .
19,150

Note: Wage snd Salary Employment Includes workers residing outside the county,

Source: State of Californis

01973

33,850

13,550

8,200
5,350

20,350
1,750

18,600

1972

Wage and salary employment for Imperial Codnty from 1971-1976.

1M

30,700

11,600
7,600

4,000

19,100
1,600
17,500

N/A

N/A

%
. Change

24.6%

30.2
23.7
42,5

. "" &

212 .

28.1
20.6

4 Year
Compound

Rate

b.7%

6.8

5.4

.

9.3
4.9

6.4
48



Employment averaged 31,000 workers during 1976, reflecting an increase of
8.6% over 1975, This faster growth in the labor force caused the unemploy-
ment rate to increase from 14.1% in 1975 to 15.0% in 1976. Although there
are variations from year to year, the unemployment rate in Imperial County
normally is highest during the summer and early fall months of July, August,
September and October and is at its lowest during the months of December,
January, February and March. This pattern is primarily due to employment
conditions related to the agricultural harvest season in the County. Weather
conditions and the choice of crops in Imperial County normally necessitates
harvesting during the early fall months. Civilian labor force, employment
and unemployment data are shown in Table 9. : :

Housing. According to the 1970 U.S. Census of housing, there were 23,401
Year round housing units in Imperial County. Most of these units (18,274)
were single family units. Only 6% of the housing inventory lacked some of
or all plumbing facilities. More than one half of the housing units of the
County (12,164) were owner-occupied, (8,866) or 38% of the units were renter-
occupied, and 9% were for sale.

Current housing availability throughout the Valley and in the project area
is described as very tight by most community officials. The total number

of occupied housing units in the city of E1 Centro was about 7,175 in 1975
(E1 Centro Chamber of Commerce,.l1976). It has been recognized by the County
Planning Department and the County Department of Public Works that between
the tourist season and the harvest season, most of the temporary residences
in the city are occupied for the majority of the year, except perhaps the
two or three hottest months of the summer (Chase, 1977).

Sale prices for existing homes ranged from $25,000 to $75,000 in 1975.

Homes in the suburban areas of El Centro are slightly higher. While there
is a general concurrence that there are few rental openings, available
rentals for two and three bedroom homes range from $125 to $500 per month.
Rentals for one and two bedroom apartments and duplexes are $90 to $300 per
ménth (EL Centro Chamber of Commerce, 1976). Temporary residence opportuni-
ties in the area of the proposed project are mostly in El Centro where there
are twenty-three (23) motels and one hotel which cater to tourist trade in
the winter months. These nightly and weekly lodgings provide a total of
1,000 rooms in the general El Central area. It has been estimated, however,
that the existing trailer courts in El Centro are full (Chase, 1977).

The County special census in 1975 found the town of Holtville to have a {
total of 1,395 housing units with thirty-five (35) vacancies (Imperial County
Planning Department). The Holtville area is also characterized by relatively
high average person per household with 3.34 persons compared to a State
average of 2.95 persons per household. The current need to expand sewer
facilities has slowed proposed housing construction in Holtville.

The Calexico Chamber of Commerce apparently characterizes their housing
situation as a "critical shortage® with that city's housing market being
saturated at this time. Calexico's water department concurs with this ,
estimation. Many persons employed in Calexico/Mexicali now live in El Centro




Table 9. The average annual civilj
ilianlabor force emplovment and
for Imperial County from 1971-1976. From snemplogment

Labor . . Unemployment
Force Employment Unemployment . Rate
1976 , 37,300 31,700 - 5,600 " 15.0%
1975 | 34-.000' 20200 4800 141 '
1974 32,9;30' 29,050 3800 ne -
A ‘ 4 ' .
1973 ' 30,900 . 27,400 3500 . 113 /
w12 / .29,809: %es0 | 280 9.9
1971 | J' 27,600 24,450 3,150' 11.4
"% Change BA% 29.7% - -
" &Year Compound o |
Growth Rate < 6.2% ‘ 5.3% . - -
Note:  Labor force and employment data include wage and salary employment, privata household, o '

self-employed and unpaid family workers by place of residence.

Source: State of California 1977,
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due to Calexico's limited housing availability. This situation is expected
to be somewhat alleviated in the near future if a proposed annexation of -
60 to 80 ha on the west side of Calexico, designated for housing develop-
ment, is approved by the city.

The Chamber of Commerce for the city of Brawley, located about 19 km north-
west of the proposed area of operations, has evaluated their rental situa-

tion in that city to be "very tight". Although some new apartment developments
are currently being constructed, housing prices in the area are generally
inflated due to housing scarcity.

Since mobile homes have been recognized as a viable housing alternative in ;
Imperial County in the past, a brief discussion of their role in the County's
housing inventory is warranted. A draft report on mobile homes in Imperial
County has been prepared by a mobile home ad-hoc committee and the County
Planning Department (May, 1977) which provides a current assessment of the
economic role and potential planning recommendations for individual mobile
homes and mobile home parks in the County. Table 10 illustrates the rapid
growth of mobile homes compared to conventional homes in unincorporated

areas of the County by the number of building permits issued for each from
1970 to 1976. The report notes that today's mobile home owner-occupants

are financially solvent, representing retired, professional, and skilled
workers of the community. '

The report also itemizes various tax benefits accrued to the city, County
and School Districts depending on the homesite location. Tax comparisons
illustrate that mobile home parks contribute 4% less over a ten year tax
period than conventional home subdivisions, while individual~lot mobile
homes contribute about 40% less over a ten year tax period than single-lot
conventional homes. Several advantages of mobile home parks and individual
homes are noted: which are particularly salient to the Imperial County
situation. Mobile home parks may preserve more open space and agricultural
land due to their higher density of persons per area. Inasmuch as the parks
are considered private property, they often supply their own services and
make few maintenance and service demands upon municipalities. Single mobile
homes enable persons to obtain private homes which they could otherwise not
afford and provide tax revenues on land which may otherwise remain vacant.

Since the report's planning and zoning recommendations have not been approved;
by the Board of Supervisors, they are not cited in this report. However,

the committee summary findings are valuable for the purpose of information.

In short, mobile homes can offer variable, economic housing in Imperial
County with mobile home parks becoming an integral part of the community and
paying an amount approaching their fair share for the cost of government.
Single-lot homes may offset a tax loss by providing the mobility which can
allow full growth patterns and potential income for land owners who could

not afford a conventional structure (Mobile Home Ad-Hoc Committee and

County Planning Department, 1977).
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Table 10. The building permits issued by Imperial County for
conventional homes and mobile homes in unincorporated
areas for the years 1970 through 1976.
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Public Services. Police and fire protection in the unincorporated areas.
of Imperial County is provided by the County's Sheriff Department and Fire
Department. Corresponding protection within the cities is provided by each
municipality. The County and the cities operate on a mutual aid agreement
for maximum community services.

Emergency services for the proposed area of operations would be provided
by County fire services located in Hcltv111e, and the Sheriff's facilities
located in E1 Centro.

The nearest health services to the proposed area of operations are centered
in El Centro, which has the largest and most diversified population. There
is a general hospital with 92 beds, and a convalescent hospital with 120
beds. There,are 38 physicians/surgeons, 14 dentists, 2 optometrists, 4
chiropractors, 1 podiatrist, and 1l orthodontist practicing in the El Centxro
area (El Centro Chamber of Commerce, 1976).

Elementary and secondary education facilities servicing the proposed area
of operations are located primarily in Holtv1lle. The Holtville school
system operates two elementary schools, one junior high school, one general
~high school and one continuation high school. School enrollment for the
Holtville Unified School District for kindergarten through twelfth grade

is estimated to be 1,995 students for the 1977-78 school year. Post-
secondary education in Imperial County is available at the Imperial Valley
Community College, just west of El Centro (two-year program) and at San
Diego State University, Imperial Valley Campus, in Calexico.

Public Utilities. Electrical power in the proposed area of operations is
supplied by the Imperial Irrigation District. The District supplies all
the major population centers and the unincorporated areas of the County
with electrical energy. Natural gas services are available in Imperial
County from the Southern California Gas Company. Telephone services are
supplied by the Pacific Telephone Company.

Water would be supplied by the Imperial Irrigation District or from a water
well located within the proposed area of operations. The water would be used
in the cooling system as well as accessory systems. Potable water would be
supplied by bottled water. Liquid waste would be handled by a septic tank
leach field system; industrial would be transported to county-operated
public dumps certified to handle such wastes.

Revenue. Among the benefits anticipated to accrue to Imperial County as a
result of geothermal development are increased employment, tax revenues

and diversification of and secondary effects to the economy. Each installed .
megawatt of geothermal energy can create more than three person-years of
work, either directly or indirectly. Each megawatt of geothermal energy
would result in $155 million in gross output both directly and indirectly,
and would yield a tax revenue to the County of approximately $5,000. When
4500 MW of geothermal power are installed in the County, about 5,000
permanent jobs would be created in industrial activity and would account
for 72% of the County tax base. The direct and indirect economic benefits
of such a level of development would exceed $2 billion and there would be a
reduction in unemployment of between 8.3% and 41.5%.
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Public Revenue. Retail and taxable sales in Imperial County have been
growing at a faster rate than in the State of California. Retail sales

in Imperial County in 1976 totaled $263.1 million, an increase of 8.6%
over the 1975 total of $242.3 million. Taxable sales increased from
$313.9 million to $344.8 millicn, a 9.8% gain during this same time pericd.
In the pericd 1971 to 1976, retail sales in the County increased at an
annual rate of 16.2% while taxable sales have grown at a 16.5% compound
rate. As a comparison, retail sales in California have increased at a
12.8% annual rate and taxable sales at a 12.4% compound rate. By defini-
tion, retail sales include sales through retail outlets while use tax
receipts are counted in taxable sales (California State Board of Equalization,
1976).

Per capita retail and taxable sales in Imperial County have also been
increasing at a faster rate than for California. In 1976, per capita
taxable sales in Imperial County were $4114, a gain of $381 or 10.2% over
1975. The five-year compound growth rate for the period of 1971 to 1976 was
14.0% in Imperial County. Comparable data for California indicate per
capita taxable sales of $3477, almost unchanged from the 1975 average of
$3480. (California State Board of Equalization, 1976). Retail and taxable
sales data for Imperial County are shown in Table 11.

Private Revenue. Personal income from all sources for residents of Imperial
County increased at a 9.1% annual rate between 1970 and 1975. Wage and
salary income accounted for slightly less than one-half (48.7%) of the
County's total income in 1975. Through the five-year periocd, wage and
salary income has accounted for approximately 45% to 47% of total personal
income (U.S. Department of Commerce, Bureau of Economic Analysis, 1977).

For California, wage and salary income has averaged approximately 65% of
total personal income during this same period (UCLA, 1976).

The importance of agriculture to Imperial County can be seen from an analysis
of personal income derived by farm proprietors. Although there has been some
variation as a result of price fluctuations for the crops grown, total farm
income in Imperial County has increased from $93.7 million to $172.6 million
in 1975, an annual growth of 12.8%. During this period, farm proprietor
income has averaged approximately 32% of total personal income in Imperial
County (U.S. Department of Commerce, Bureau of Economic Analysis, 1977).
California normally averages approximately 2.0% of total personal income

from farm sources (California State Department of Finance, 1977).

During the period 1970-75, per capita personal income in Imperial County
was approximately 2.0% more than in Calfiornia in 1975; per capita personal
income in Imperial County was $6825 compared to $6573 in California. Per
capita personal income in Imperial County grew at a 9.1% annual rate while
it increased at a 7.9% rate in California (U.S. Department of Commerce,
Bureau of Economic Analysis, 1977). Personal income data for Imperial
County is shown in Table 12,
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Table ll. The retail and taxable sales for Imperial County from 1971
through 1976 ($000).

No. of . Retail . No. of Total Taxable
Outlets . Sales Qutlets Sales
1976 8937 . $263,137 2,141 $344,764
1978 912 242,303 2,029 313,928
1974 919 208,505 1,969 279,240
1973 © 934 178,760 1,978 234,208
1972 T 924 149,644 1,919 193,338
1971 917 124,349 1,873 160,396
% Change : )
1976 - 1971 2.2% 1117 14.3 - 114.9
B-Year
Compound Rate . :
1976 - 1971 T 0.4% . - 18.2 2.7 16.5

Source: California State Board of Equalization 1976.

69




Table 12, Personal income for Imperial County from 1970 thorugh 1975

($ mil)

1975 1974 1973 1972
age & Salarxy $279.4 $247.3 §207.9 ) $}80.3
Income : . v
ther Labor 11.3 9.7 7.8 6.8

Income .
roprietors 197.3 223.,7 169.0 136.7
Income -
arm 177.6 200.9 147.3 117.0
on-Farm 24.7 22.8 21.7 . 19.7
yividends 39.6 35.8 29.7 26.4
'ransfer 69.0 56.7 47.5 43.5
avinents
"otal Personal $573.7 553.3 445.0 379.8
[ncome (1)
>y Capita $6875 $6728 $5688 $4984

[ncome (2)

jote: 1976 Data not available

1971

$169.0

5.9

141.5

121.9
19.6

26.4
40,2

369.2

$4922

(1) Excludes contributions for social insurance & residence adjustment

(2) Actual Amount

Source: U. S. Department of Commerce Bureau of Economic Division, 1977

-

1970

$160.8
5.2
114.0

93.7
20.3

27.7
35.5

330.3

$4410

Pércent Change

as
T

5 year
Compound Rate

73.8%

117.3

73.1

84.2
21.6

43.0
94.3

73.7

54.8

11.7%
16.0
11.6

12.8
4.0

7.4
14.2

11.7

9.1
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Growth Inducement

Geothermal development will be growth inducing to the County. This induce-
ment will be expressed in terms of more people, income, construction and
operation of the plants, and industry or any other activity which would

be established in the County as the sole consequence of geothermal develop-
ment.

The increase in population and jobs in the County will be welcome and should
be a beneficial aspect of geothermal development. Of course, once the growth
inducing impact of geothermal energy is felt, there will be the usual direct
and indirect impacts which usually follow any new industrial development: :
additional population, congestion, demands for facilities, more taxes and a
broader base demand for public amenities as well as the reduction of agri-
culture as the predominant economic support.

Economic. The results of a National Science Foundation/Energy Research
Development Administration study indicates that any large scale geothermal
development effort (e.g., 2000-9000-MW hours of installed capacity) will

have a moderate to strong positive economic impact. By the year 2020, the
structure of the Imperial County economics should have changed considerably
due, to geothermal development with a major shift toward industrialization,
the majority of which would be attributed to the direct operation of geo-
thermal facilities themselves. However, conglomeration effects may increase
the net benefit to the County, especially if non-electrical applications
prove to be viable. '

The impact of resource exploration, well drilling, and power plant construc-
tion will be rather small. For three 200-MW installations totaling $375
million in investment, only $3.1 million would be spent directly in the
County with direct and indirect effects being less than $4.0 million. This
is explained largely in terms of the specialization of geothermal equip-
ment and personnel. ‘ '

Revenues to Imperial County from geothermal development can be expected to
be around $5000 per megawatt per year. The revenues from the first 200 MW
will increase the present County property taxes by 4.4%. By the year 2020,
geothermal facilities will represent approximately 36.9% of the total
assessed value in the County and will be responsible for inducing another
36.5% (again assuming 4500 MW are in line by the year 2020). The added
revenues will increase the projected property tax share of the expenditures
by 163%. The geothermal development should yield a considerable physical
boom equal to 31.8 million dollars in potential surplus revenues (Martin

S. Pasqualetti, PhD., University of California at Riverside).

Social. To many people in industry, county government, and the general
citizenry, the socio-economic impacts of geothermal development are the ‘
most interesting and the most critical in thée evaluation of the advisability '
and viability of geothermal development. Such impacts are also perhaps the
most difficult to develop, especially in the more meaningful long-term




role because of the gragarities of the people themselves, competitive
and unforseeable influences in the market place and so on.

A special effort has been made here to consider all phases and sources of
income from geothermal development based on 13972 population of 76,300 in
Imperial County. The population of the County is forecast to grow to
134,000 without geothermal development by the year 2020. With geothermal
development it should reach around 193,000 by the same year. This would
represent an increase of 1.7 times the original population without geo-
thermal development and 2.52 times with it. The population figure just
listed may be used to predict that employment in the year 2020 without
geothermal development would be 48,000 and 62,000 with it, based on an
assumptlon of 4,500 MW.

Geothermal construction and operation will likely require few workers.

All workers will possess high skills levels and will largely be brought

in from outside the County. A large portion of these will be the operative
and management employed in the new power plants. However, additional
skilled workers will be required in various geothermal support industries.
At the present time, training for these positions is not available in the
County.

Currently, Imperial County is lightly inhabited but, if geothermal develop-
ment accelerates to its full potential, conflicts may arise between both
the present population and any induced population. For example, if new
population centers are established close to geothermal plants or near sites
of likely further geothermal plants, complaints could ensue that could be
avoided if the plants and the people were at a greater distance from one
another.

-

Public opinion’'is overwhelmingly in favor of geothermal development in the
County of Imperial but this could change. It is possible that public
enthusiasm was high near The Geysers operation in northern California prior
to large scale operations there but, for the past few years, public opinion
has virtually halted the construction program there. The potential of such
a change of opinion in Imperial County also exists, although probably not
for the same reasons. The main concern at The Geysers has been the odor

of HyS, but Imperial Valley concentrations of H,S are substantially less
than that at The Geysers and the amient odor levels are higher. The main
concerns expressed by the general public in Imperial Valley are for water
conservation and agricultural land protection.

Visual Resources

The scenic-visual inventory of the proposed power plant project was con-
ducted by Atlantis Scientific (1978) in accordance with the Bureau of

Land Management's Visual Resource Management Methodology as outlined in
BLM Manuals 6300, 6310, 6320. The inventory combines existing scenic
quality with visual sensitivity to determine management objective classes
which determine the extent of wvisual change (contrast) allowed to the
landscape. Appendix K of EA #78 is a summarization of this visual evalua-
tion systemn.




Due to the large number of existing visual intrusions in the area, combined
with a lack of notable intrinsic landscape features, the area received a
low scenic quality rating. However, due to the visibility of this area
from Interstate 8, and the Holtville Outlying Field which receives seasonal
intense recreational use, the visual sensitivity was rated high. This
combination results in a management rating of Class III which requires

that changes in the landscape must remain subordinate to the "character™

of the existing landscape.
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VI. IMPACT EVALUATION AND MITIGATING MEASURES

Geologic Hazards

Seismicity poses the major geclogic hazard associated with the proposed
project, with associated ground shaking and ground rupture the phencmena
of most concern.

As the result of natural seismicity, ground motion, at about 0.4 g may be
reasonably expected in the vicinity of East Mesa within the lifetime of the
proposed power plant project. Duration of ground shaking, based on mathe-
matical calculations developed by Bolt (1973), for accelerations greater

than or equal to 0.05 g and at frequencies greater than or equal to 2 Hz,

may range from nine to 24 seconds. It should be noted, however, that although
these estimates of duration are based on curves which include a high per-
centage of available data, longer durations are possible and could occur.

The primary concern from the effects of ground shaking would be that of
structural integrity of the power block and attendant surface facilities.

Liquefaction and the resulting differential settlement in areas of saturated,
poorly consolidated sediments may also induce damage to surface facilities.
The extent and effect of potential liquefaction and settlement are unknown
at this time. N

Ground rupture could inflict damage to surface facilities. However, damage
due to ground rupture seems remote at the present time. No surface dis-
Placement is known at East Mesa and faulting there is merely inferred. If,
however, rupture should occur, the extent of damage would depend primarily
on the extent of the ground surface rupture. Facility damage, in terms of
severed or distorted power plant components, would be evident at the surface
and possibly within a meter of the surface.

Seismicity induced by geothermal withdrawal and injection activities is a
potential hazard undergoing study and research. An induced seismicity

study was conducted at the East Mesa KGRA from November 9, 1974 to December 31,
1975 (Combs, 1976). This induced seismicity study concluded that seismi-

city of the East Mesa area consists primarily of discrete events and swarms.
This study also concluded that the seismicity before, during, and after’
injection and withdrawal of geothermal fluids at the East Mesa field did

not change significantly (Combs, 1976).

Based on Comb's study, induced seismicity does not appear to be a potential
hazard at East Mesa. However, if active faults occur in the proposed area
of operations, the possibility exists that a proposed injection well cculd
directly penetrate such a fault. Injection of geothermal effluent directly
into the fault plane could lncrease the likelihoocd eof induced seismicity
considerably.

Another impact that may pose a hazard is the potential for shallow ground-
water contamination as a result of injection activities. There is a 600 m
thick clay aquiclude overlying the geothermal reservoir which isolates the
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reservoir from the shallow groundwater zones. Contamination of these
shallow water zones could occur as a result of injection activities by two
possible means: 1) through vertical fractures or faults traversing the
aquiclude, and 2) through sufficiently high buildup of pressures to force
water upward through the aquiclude.

Examination of geophysical well logs indicates a series of normal growth
faults that traverse the deltaic sediments of the geothermal reservoir
(see Exhibit C of the Plan of Injection, Appendix A-3). These faults do
not appear to disappear into the overlying aquiclude.

Further, three lateral strike-slip faults have been inferred from geophysical
work to pass near the proposed area of operations; the Holtville fault, the
the Mesa fault, and Calipatria fault. There is no conclusive evidence
;vailable to indicate whether any of these three faults penetrate the aqui-
clude.

Injection of geothermal brines into the subsurface could build up sufficiently
to force the geothermal effluent upward into the shallow groundwater aquifers.
Such pressure buildup could result if: 1) the permeability of the reservoir
is lower than expected and is not sufficient to handle the projected high
volume injected fluids; or 2) the injection zone is confined.

There is a possibility that the inferred lateral faults traversing the area
may act as barriers to groundwater movement. Likewise, this could increase
reservoir pressures with the creation of a possible confined aguifer
situation.

Available evidence does.not permit a definite determination of whether
injection activities would result in an upwelling of geothermal fluids and
resultant contamination of shallow groundwater aquifers. Several para-
meters could exist to increase the potential for the hazard; however, the
specific conditions cannot be known without long-term monitoring of injec-
tion activities.

Mitigation measures to reduce potential-impacts associated with seismic
activity include both site engineering (civil/soils, geologlcal/earthquake,
design) and continued site monitoring.

All proposed construction and site preparation activities should be developed
on the basis of site data, both surface and subsurface, developed by profession-
ally registered engineers and geologists. This information should include
recommendations and conclusions regarding the nature, strength, and adequacy
of site materials and any design measures to compensate and correct for
inagequate site materials. Measures should be taken to identify the poten-
tial for and provide correction measures to eliminate or reduce any impacts
associated with liquifaction and differential site subsidence. Seismic
design criteria should also be included in all plans for construction of the
power block and attendant facilities. ©No power plant facilities should ke
located directly above or across the trace of any active or potentially

active fault. All state and local building and construction codes, such as
the Uniform Building Code (1976), should be followed. All of these design
Plans would have to be reviewed and approved by the Supervisor.




Continued monitoring of seismic activity via seismograph networks established
by the U.S. Geological Survey, the Bureau of Reclamation, and the California
Institute of Technology may be ablé to detect induced seismic activity

that may result from the proposed injection program. If induced seismi-

city is determined to exist and represents a significant hazard, the
Supervisor may require remedial actions including, but ndot limited to,
reduced production rates, and suspension of production (Sec. 8, GRO Order 4).
A change in injection pressures could signify that geothermal fluids being
injected into the subsurface are leaking into the shallow groundwater. The
monitoring of the injection pressures is required of the operator. Should
the Supervisor believe that the geothermal fluids are entering and contami-
nating the shallow groundwater, the Supervisor could order RGI to closely
examine the situation through such means as groundwater sampling. Under

no circumstances would contamination of the shallow ground water be permitted.

Soils

RGI's proposed 10-MW power plant and associated field development would
rasult in 14 to 16 ha of surface disturbance.

Because there would be no vegetation to hold the soils in place and the
soils exhibit little cohesion, the proposed surface disturbance would
result in an erosion hazard and soil destruction. Although rare, thunder-
storms possessing large quantities of water have occurred at East Mesa

and are capable of causing erosion, particularly if the soils are disturbed.
Winds are also capable of eroding the soils at East Mesa. According to the
Soil Conservation Service at El Centro, where bare and dry, the wind
erosion potential of the soils that would be disturbed is slight or moderate
(see Soils Descriptions, Appendix D). The wind ercosion potential of soils
after disturbance is probably much greated. Wind erosion of these soils
results in an .abrasive hazard to young plants.

The ecosystem at East Mesa is very delicate and the system can ill afford

to lose the life supporting properties of the soils. Wholesale disturbance
of soils should not be permitted. Soil disturbance should be limited to
those areas that are absolutely necessary for placement and construction

of geothermal facilities. 1In order to stabilize the soils, disturbed areas
should be revegetated as soon as the area is no longer needed for operations.
Areas needed for continuing operations (e.g. roads) should be watered
frequently and perhaps gravelled, or paved.

Although the soils that would be disturbed by the proposal are valuable

for agriculture, the current primary land use for the proposed area of
operations is geothermal energy exploration and development. The commit-
ment of these soils to geothermal activities is not necessarily irreversible.
Proper care of the soils during geothermal operations and proper restoration
efforts could restore the agricultural potential of the area.

The site stability study investigation done by Woodward-Clyde Consultants
concluded that the three proposed power plants A, B, and C are sutiable.
However, the soils would need to be compacted. If the near surface loose
sands are compacted to a relative density of at least 90 percent by ASTM




method D-1557, the ground beneath the proposed power plant would not settle
more than 1.25 cm. A more detailed foundation investigation would be
necessary to provide specific recommendations. For a more detailed discussion
on the site site stability study, see Exhibit C of the Plan of Utilization i
located in Appendix A-1l.

Hydrology

There would be a net loss of about 90 m3 per/hr of water from the hydrologic
cycle due to evaporation from the cooling tower. This amount represents
4.4% of the total amount of £fluid circulating through the power plant, or
2.6% of the combined average municipal water consumption of Brawley,
Calexico, Calpatria, El Centro, Heber, Holtville, Niland, and Seeley. There
are no mitigating measures for this water loss.

There is a possibility of degredation of the shallow ground water of better
quality of geothermal fluids due to casing leakage or surface pipe rupture.
However, protective measures against such occurrances are respectively
specified in GRO Order 2 and GRO Order 6. The AGS is responsible for and
assures that the operation complies with these GRO Orders.

Usable water is at a premium in Imperial Valley. RGI estimates that the
power plant would produce more condensed steam than would be evaporated in
the cooling tower. Hence, the proposed 10-MW power plant would be expected
to produce a surplus of high quality water, estimated to be about 20,500 kg
(0.174 hm3) per year. Special Lease Stipulation No. 10 gives the Bureau

of Reclamation the option to procure such excess water.

This excess of high quality water could be used to augment water supplies
in the East Mesa area. This excess water could be used either directly or
mixed with the local water supply to reduce the TDS of the local water used
for agriculture. THe agriculture lands near the proposed power plant would
be prime candidates for receiving this excess water. Life sustaining use
of this excess water may, however, either preclude the addition of corrosive
and algae inhibitors to the water or require treatment if the inhibitors
cause the water to become toxic.

Excess water produced by geothermal operations at East Mesa could also be
used to augment make—-up water recuired by other geothermal operations in the
area. Magma Power Co. will operate a 10-MW (net) R&D power plant just a
few kilometers south of RGI's proposed area of operations. This power
plant requires large quantities of make-up water, and therefore, would also
be a prime candidate for excess water produced in the area, especially if
corrosion inhibitors preclude the water's use for anything else.

Unfortunately, the amount of excess water to be produced by the proposed
10-MW power plant would be too small to be of any consequence. Even the
proposed expansion of the proposed 10-MW power plant to a 48-MW (net)
power plant would only be expected to produce twice that which would be
produced by the 1l0-MW power plant. However, serious consideration should
be given to designing power plants at East Mesa that can at least be self
sustaining with respect to water. Should the East Mesa and other KGRAs
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of the Imperial Valley be geothermally developed to their anticipated
potential, the total excess water may prove to be a substantial amount.

Climate

Impacts should be limited to the microclimate of the area adjacent to the
proposed power plant site.

The relative humidity of the region is largely determined by the evapora-
tion of irrigation water. The humidity will also be influenced locally
by the cooling ponds of Magma Power Co.'s 1l0-MW power plant located a few
kilometers south of RGI's proposed area of operations. The addition of
the proportionally large amount of water vapor released from the cooling
towers to the atmosphere could cause a significant increase in humidity,
especially to those areas that are down wind. This increased atmospheric
moisture would also increase insulation at night, decreasing the radiational
cooling at night. This insulation affect would cause a moderation of
diurnal air temperature, especially when wind speed is low and stable
meteorological conditions exist. Of these two impacts, the moderation of
- air temperature would probably be minor, while the amount of increased
humidity could be significant.

Air guality

Local air quality could be impaired by:

1) Construction :
a) Temporary increase in suspended particulates due to earth moving

operations and traffic to and from the proposed site.

.o

b) Increased hydrocarbons, NO., CO, and other pollutants associated
with exhaust emissions from cars, trucks, and other equipment.

2) Normal operation of the proposed facility
a) Localized increase in humidity due to water evaporatlon at the cool-

ing tower.
b) Drift of cooling tower water.
¢) Salt or chemicals in water droplets from the cooling tower.

d) Release to the atmosphere of non-condensible gases as discussed ia
the Air Quality Section of Chapter V.

Noise

Noise of the equipment during the construction phase is not expected to
create an adverse impact.

The primary noise source at the power plant during operations would be

from the turbines and the cooling towers. In accordance with GRO Order 4,
Section 11 C, noise from the plant must not be more than 65 dB(A) at the
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lease boundary, or 0,8 km from the source, whichever is greater., The .
lessee is required (GRO Order 4, Sec, 11.,B, D) to monitor noise levels as
deemed necessary by the Supervisor.

Biology
Wildlife and Vegetation

The most severe impact on wildlife that would result from implementation

of RGI's proposed geothermal project would be the loss of vegetation and
hence, wildlife habitat. Destruction of cover is particularly important

to those species which rely upon it for protection against inclement weather
and predators. Vegetation provides sites for roosting, nesting, and song
posts. In addition, root systems of shrubs may be important in providing
support for burrows for such species as the kangaroo rats.

Road construction has a far greater effect on the bioclogy of the desert
than the mere elimination of a certain portion of the native flora and
fauna from a specific roadway. New roads provide avenues for the invasion
of exotic species and can cause changes in the health and vigor of resident
native plants (Johnson and others, 1975). Road building also increases
the chance that previously inaccessible areas will be made available to
ORV recreationists. Roads can result in reduction in vegetation during
short, intense storms because water run—-off along the roadways will be
rapid, and may cause erosion. An increase in erosion could destroy
vegetation and result in a modification in the drainage pattern, thus,
resulting in a reduction in the amount of water available for some plants
and wildlife. Therefore, road construction can indirectly affect the
total productivity, species composition and density, as well as diversity
of the habitat. This makes less suitable habitat available for wildlife.
Careful construction technigues can reduce the size of the area affected.

In many situations, it is not possible to mitigate the destruction of
vegetation during the period of the lease term. No mitigation is possible
for the alternation of the land or the occupation of the land by roads,
buildings, and geothermal wells. Cleared areas should be revegetated as
scon as feasible, using native plant species. According to RGI, the cleared
areas around pipelines which would not be required after construction and
installation would be allowed to revegetate naturally. This proposal should
not be permitted. Turn around areas and temporary parking sites should be
established early in the development process and used consistantly to reduce
the impact to wildlife habitat. Implementation of careful construction
techniques can also reduce disturbance to vegetation.

Pipeline construction is also a major disturbance of soil and plant cover
due to trenching, piling, and refilling operations. The effect on plant
cover 1s one of nearly complete destruction along the construction right-of-
way (Vasek and others, 1975a), and although revegetation does occur, the time
over which revegetation occurs is very unpredictable.




RGI proposes to stack excess soil, This soil would prove useful in
reclaiming areas. Compacted soils should be scarified to break up the
soil and promote revegetation. Under no circumstances should the soil be
turned over when scarifying.

RGI proposes to elevate the pipeline except at road crossings where the
pipeline would be buried. However, RGI does not indicate how high the pipe-
lines would be elevated over their entire route. Pipelines should be
elevated a minimum of 0.3 m above the ground to allow for mobility of small
animals and prevent interference with natural drainage.

Power line construction involves permanent devegetation on access roadways,
temporary destruction of vegetation under the power line poles, and temporary
disturbance of vegetation between power line poles by trampling (Vasek and
‘others, 1975b). Except for the continued use of access roads for maintenance,
disturbance ceases after construction is complete. Vasek and others (1975b)
found a variable, but fairly reqular, road edge enhancement of vegetation
along access roads and a slight enhancement of vegetation between power
pylons. They also found a drastic disturbance immediately under the pylons
-for which vegetation recovered significantly, but not completely, after

about 33 years. Special Lease Stipulation 5 prohibits wholesale clearing

of vegetation for power lines by limiting the clearing of ground cover to

the power line poles. And a special access road would not have to be

built to maintain the power line. The access road used to maintain the

power line would be the road used for access to the proposed geothermal
facilities.

Power lines should be large enough to accommodate power from possible future
plants as well as from. the proposed plant. This would eliminate the need
for construction of more power lines in the future and the resultant sur-
face soil disturbance.

Rehabilitation and restoration of the vegetation after completion of the
project would be difficult. The majority of desert shrubs are extremely
slow in recovering from disturbance. Creosote, the slowest growing species,
may require centuries to reach the size of nearby shrubs (Vasek and others,
1975a). 1In areas where the topsoil is gone, revegetation may be possible.
Sterilization of soil by chemicals such as gas, oil, and geothermal wastes
will prevent regrowth. )

Mud sumps and other waste disposal sites, because of residual contaminants
may not support revegetation. This means a permanent reduction in availa-
bility of habitat for wildlife and a decline in the number of animals the
habitat can support. RGI's proposal to dispose of waste materials and
drill muds at an approved dump would mitigate this impact.

The diversity and species composition of the wildlife community may also

be modified by vegetation loss. This is an impact of major importance
since the character and gquantity of the plant community is vitally important
in determining which wildlife species occupy the area, how many of each
species the habitat can support, and the diversity of the fauna. The
character of the community will be altered in an abandoned geothermal area
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for a long time.. It will support fewer animals and have a reduced diver-
sity than it did prior to development. This would decrease the stability
of the environment. Without sufficient suitable habitat some animals will
leave the area, and others will die. Loss of habitat is the most signifi-
cant impact of development on wildlife. In order to help combat this wild-
life habitat loss, RGI proposes to stack removed vegetation and soil at
reasonable distances from the roads and drill sites to provide wildlife

habitat.

Off-road vehicles could kill wildlife, thus reducing population densities.
Rodent burrows and ground-nesting birds would be destroyed by ORV activity

(Lukenbach, 1975).

. The impacts of ORV use on desert vegetation have been discussed and docu-
mented by Gibson (1973), Keefe and Berry (1973), Davidson and Fox (1974),
Lukenbach (1975), and Stebbins (1974a, 1974b). Their studies show that

ORV use: (1) reduces shrub density; (2) reduces the canopy cover of
individual shrubs; (3) reduces the diversity of shrub species by selectively
impacting the smaller, more fragile species; (4) reduces the diversity of

" both annual and perennial herbaceous species; (5) reduces the numbers of
annual wildflowers that will germinate and flower in following years, and
(6) increases the density of weedy species. '

ORV use also has indirect impacts on vegetation by impairing plant growth
as a result of increased dust, degradation of soil biota and soil compac-
tion. Soil compaction is by far the most serious and long-lasting of
these secondary impacts. Compaction can reduce or eliminate plant growth
due to destruction of seedbeds, prevention of water and root penetration
into the soil, and reduction of shoot emergency from soil. The greater
degree of compaction, the longer the period required for habitat recovery.

Because of the foregoing effect on vegetation, ORV use would modify the

- amount and kind of vegetation available to wildlife for foraging, nesting,
cover, and other activities. Hence, a decline in both wildlife populations

and diversity would be expected.

RGI's proposal to prohibit off-road vehicle use except where absolutely
necessary should mitigate this ORV problem. If any animal species inhabit-
ing this area should, at a later date, be included on the Federal Endangered/
Threatened Species List, the Supervisor may have to impose greater curtallment
of ORV activity.

Should soils be sterilized via an accidental spill of geothexrmal fluids or
petroleum products, such sterilization could affect vegetation growth, plant
species composition, and plant densities which in turn weould modify and
affect wildlife populations.

Blow-outs from geothermal wells would discharge effluents that could adversel5
affect the air, surface, and ground water. Blow-outs can accelerate soil '
erosion, disturb soil, and modify the nutrient cycling systems. The

mineral content in the discharged water can increase salt and toxin levels

in the environment. This, in turn, would alter wildlife habitats. The
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intensity of this impact would be dependent upon the type, amount, and
concentration of the toxins and/or salts. However, Sec. 2 of GRO Order 2
requires the operator to install a blowout preventer on geothermal wells.
Blowout preventers are successful in all but extreme cases.,

Boron is contained in the geothermal fluids produced at RGI's leasehold.
Boron is very toxic to plants, collects in the soil, and sterilizes the

soil for an unknown length of time. Excessive amocunts of boron can destroy
wildlife habitat and preclude revegetation efforts. In order to maintain
dust control, RGI proposes to use geothermal fluids to water cleared areas.
Geothermal fluids used to water the roads should not contain more than

4 mg/% of boron.

Acid washings from "scaled" machinery during maintenance activities could
discharge salts and toxins into the environment. The impact of these toxins
'will depend upon the type of toxin, amount discharged, concentration, degree
of toxicity to wildlife and plants, time of year of release (more detri-
mental in breeding season), and distance from the release point to the

given habitat. Such chemicals could have severe and long-lasting impacts.

'At present, little information is available on the effects of noise on
wildlife. MNoise can have unfavorable effects on birds and mammals near
power plant sites or well heads (Romney, 1976). Noise can damage reptilian
auditory systems and can cause damage at levels as low as 60 dB (Miller,
as cited in Stebbins, 1974a). High-intensity noise will adversely affect
the desert iguana, and other species as well, since it limits their sense
of hearing (Bondella, 1976). Such a reduction in hearing ability may
negatively influence a lizard's proficiency in escaping predation.
Reproductive behavior and success, particularly for birds, may also be
influenced by noise. The greatest impact of noise to wildlife would occur
during the spring/early summer when reproduction is underway.

Wildlife would be subjected to impacts from noise during development and
construction. Noise would be produced from off-road vehicles, machinery,

and people.

In accordance with GRO Order No. 4, Sec. 1l C, noise emissions must be
attenuated to a maximum of 65 db(A) as measured at the lease boundary or
0.8 xm from the source, whichever is greater. This noise provision should
prove satisfactory with respect to wildlife; however, additional noise
reduction could prove necessary. Noise should be kept to a minimum during
the breeding season (mid-February through May). When possible, construc-
tion and drilling activities should be done at other times of the year then

the breeding season.

Special Lease Stipulation 6 requires that all power and transmission lines
be designed to minimize loss of raptors and other large birds by electro-
cution. Pole designs for transmission lines and arrangements of wire should
follow the suggestions as cutlined in either the Rural Electrification
Bulletin 1975 of suggested practices of reducing raptor losses from power
lines, or the suggestions of the Raptor Research Foundation (1975). This
would mitigate losses of raptors and other birds from electrocution. No
mitigation from collision losses is possible.
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Wildlife deaths resulting from actual construction activities would probably
occur. Animals could be run over by machinery. Burrows could be destroyed,
killing their inhabitants. Losses cannot be entirely mitigated; however,
the time of year in which development occurs can lessen the impact. Spring
“and early summer are the most critical periods of the year since most repro-
duction takes place then. All forms of human activity should be minimal
during this time. When possible, construction and drilling should not be
conducted during the breeding season (mid-February through May).

Endangered/Threatened Species. Mitigating measures for the flat-tailed
horned lizard, bobecat, Andrews' dunes scarab beetle (all under status
review to determine if they should be included in the Federal Endangered/
Threatened Species List), include those for protection of vegetation, soils,
- and air quality. Mitigating measures concerned with ORV's and vegetation
loss (as previously discussed) are particularly important for these species.
Even with these measures, effects of geothermal development on the flat-
tailed horned lizard would probably be substantial and cannot be fully
mitigated. Additional mitigating measures may be recommended at a later
date, if the measures are found necessary in order to protect the horned
lizard.

Geothermal development would impact the horned lizard by reducing the amount
of available habitat and decreasing plant density. Noise from the plant
and attendant facilities may affect the lizard by interfering with predator
detection, or may result in lizards leaving the vicinity. Degree of
tolerance to noise has not been determined. Vehicles (on-recad and off-road)
may run over and destroy lizards, thus, reducing their population density.

Should the flat-tailed horned lizard be listed as a threatened species, the
possibility exists that the East Mesa area would be considered critical
habitat. And, 1n light of the recent U.S. Supreme Court Teleco Dam Decision,
there is a good pOSSlblllty that further development of any sort would not
be permitted in such a critical habitat area.
Sensitive Plant Species. Impacts to sensitive plant species have been rated
as follows (USDI, Bureau of Land Management, 1977): 1) a high impact is a
severe threat to the viability of a species or population, with high proba-
bility that said species would be nearly or completely extirpated from the
impacted area: 2) a moderate impact is a substantial and essentially permanent
reduction in the abundance of a species, but not posing a serious threat to
the survival of the population or species; and 3) a low impact is a minor
alteration of the structure of a species’ population, but without substantial
impairment of viability.

.

Desert buckwheat (Erlogonum deserticola), listed as rare and endangered by

the California Native Plant Society (Powell, 1974), is present in great numbers
on RGI's East Mesa leasehold (see Appendix F). Because Eriogonum deserticola
is more widespread than originally thought, and its population appears to be |
at least stable, if not increasing, the Bureau of Land Management has requested
CNPS to review the status of Eriogonum deserticola and possibly change its
status to that of limited distribution. Eriogonum deserticola is expected to
receive low impacts because it is abundant in the lease area, and since
Erigonum deserticola is a resident of the partially stabilized dunes, it is
adapted to temporary disturbances.




Cultural Resources

The three sites (4-Imp-2936, 2937, 2939) remaining within the project area
would not be directly impacted by RGI's proposed geothermal activities.
However, indirect impacts on each of the three sites could occur as a result
of these developments. The construction of access roads is likely to increase
visitor use of the area and encourage ORV activity. An attendant increase

in the amount of general surface disturbance and artifact collecting within
RGI's leasehold could be expected. An ORV road has already bisected site
4~-Imp-2936, and further deterioration of this and the other sites would be
inevitable. .

The significance, or value, of these cultural resources lies in the informa-
tion they can provide about human behavior. Much of this information is
derived from an examination of the spatial patterning of cultural materials
on the ground. Disturbance of these materials, through artifact collecting,
vandalism, or ORV activity would result in irrevocable information loss.
Overall impact level from these disturbances would be expected to be high
for site 4-Imp-2936 since it is already bisected by a road. Sites 4-Imp-
2937 and 2939 are less accessible, but overall impact on them would be
expected to be moderate~high, depending upon the amount of increased use
this area receives. ‘

Since these sites appear to be eligible for the National Register, a detailed
mitigation plan will be devised in consultation with the State Historic
Preservation Officer and in accordance with the guidelines of the Advisory
Council on Historic Preservation. However, a policy of the BLM is to
consider all cultural resources to be important, regardless of whether

they qualify for the National Register, and that potential impacts on them,
either direct or indirect, should be mitigated.

In the case of sites 4-Imp-2936, 2937, and 2939, data retrieval is considered
the only viable mitigation measure. Fencing would attract vandals and
artifact collectors to these sites, and adequate monitoring is not feasible.
Even if some access roads are blocked, increased surface disturbance within
the project area would be expected to occur from people attracted to or
involved with construction activities.

Therefore, all cultural materials in 4-Imp-2936, 2937, and 2939 shall be .
mapped, recorded, collected, and analyzed. The data recovery program shall
be carried out by a qualified professional archeologist acceptable to BLM,
in a manner approved by BLM. The materials collected shall be analyzed from
a. problem~oriented standpoint to contribute toward an understanding of the
prehistory-of the East Mesa area, particularly as it relates to Lake Cahuilla.
Collection and anlysis shall result in the timely completion of a compre-
hensive written report that is suitable for publication and made available
to the archeological community. All cultural materials collected shall

be curated in an accredited public museum and remain available for future
study. This collected material will remain the property of the Federal
government.
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For more specific information on recommended mitigation, refer to the
"Cultural Resources Report for Republic Geothermal' located at the BILM
District Office at Riverside, California or the AGS office at Menlo Park,
California. ' .

Land Use and Socio~Economics

Consideration of current County Ordinances, in concert with general restric~
tions placed upon land use by the Ultimate Land Use Plan, tend to restrict
geothermal development within the Imperial County. The Ultimate Land Use
Plan for the County of Imperial designates the proposed area of operations
as recreational use. The proposed area of operations lies adjacent to
irrigated agricultural lands to the east of the East Highline Canal but
does not present an impact on agricultural production.

The impact resulting from geothermal development of East Mesa upon Imperial
Valley's land use are minimal due to the recent adoption of the Geothermal
Element. The Geothermal Element has recognized the East Mesa area as a
KGRA and with this identification comes the impacts associated with geo-
thermal development.

The BIM and its administration of public lands is directed to maximize the
use of same. In many cases, the concept of dual use areas has been used
by BLM to maximize the use of public lands. Recently, the East Mesa area
has been considered for the dual use area associating geothermal and
recreational activities in generally the same area.

The impact on the land from geothermal development at East Mesa is currently
minimal due to a demonstration nature of the projects. The initial develop-
ment of RGI's proposed project, as well as others, would have little effect
on land use in.the County; however, if geothermal production proves to be
feasible and full field development becomes imminent, the effects of full
field development on land uses in the County will increase accordingly.
Consideration should be given to the concept of mutual use of the East Mesa
area. Design concepts should be considered in the development of geothermal
energy in East Mesa which would allow recreational use of the land as well
as geothermal development.

The County of Imperial has a set of regulations applicable to initial geoc-
thermal development entitled "Terms, Conditions, Standards and Application
Procedures for Initial Geothermal Development, in Imperial County". These
regulations specify acceptable planning, engineering and operative proce-
dures which must be met for geothermal exploration in Imperial County,
including specific envirommental concerns. However, the effects of total
field development will be much larger and measureable.

The impact on the East Mesa geothermal development upon Imperial Valley's
socio-economics can be measured through the increase in population, creation
of new jobs and the equivalent increase in skill levels necessary to £ill
those jobs. Of course, once these primary impacts are affected, there will
be the usual secondary indirect impacts which usually follow any increase
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in industrial development{ additional population, congestion, demands for
facilities as well as more taxes and a broader base demand for public
services,

~The construction and operation employment created by RGI's proposed project
would likely create few new jobs for the Imperial Valley unemployed. Workers
who possess high skill levels, technically oriented toward geothermal develop-
ment, would largely be brought in from the outside. However, additionally
skilled workers would be required in various geothermal support industries.

At the present time, training for the various geothermally related jobs is

not available in the County.

Currently, Imperial County is lightly inhabited and any additional popula-
tion will require the further development of agricultural lands, thus,
removing said agriculture from agricultural production. Also, potentials
for conflicts to arise between the present population and any geothermally

induced population is present.

A considerable economic boom will be felt by the County of Imperial through
the period of total field development of the East Mesa KGRA as well as other
KGRAs in the Imperial Valley. Revenues to the County of Imperial from geo-
thermal development can be expected to be around $5,000 per megawatt per
year. The initial development of RGI's proposed project would have an
effect upon the revenue to the County. If geothermal production proves to
be feasible and full field development becomes imminent at East Mesa, the
development of same would greatly impact the County of Imperial.

Most of the 1mpacts of geothermal development on the socioc-economic character
of Imperial County appears to be favorable. The four factors which should
be discussed in.terms of mitigation measures are: Economic stability,

skill levels of local labor market, population distribution, and public
opinion.

The RGI proposed 10-MW geothefmal development would have little effect on
the economy of the County of Imperial. However, as geothermal development
accelerates and eventually assumes a greater importance in the economic
structure of the County, there will be a tendancy toward greater reliance
on this segment of the economy for jobs, income, and so forth.

A recognition of the potential for a "boom and bust" situation should be
recognized. As development expands and more accurate information is requlred
of the resources of the East Mesa area and the corresponding economic
responses to it, increasing attention should be given to the possible disipa-
tion and eventual disappearance of the gecthermal resource.

Because the skill level &f the County labor market is generally such that
most of the initial and operations positions associated with this geothermal
development would be filled with outside workers, a training program estab-
lished in ccoperation with industry, the County and education programs would
allow the local labor market to benefit more from an economy containing a
significant geothermal component. Since present urban population centers
border on the KGRAs in the Imperial Valley, additional population should
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be encouraged to locate within or immediately adjacent to these existing
urban areas, Consideration of growth location away from geothermal develop-
ment areas would reduce the potential for conflict between geothermal
operations and expansion of population centers.

Currently, public opinion is very supportive of geothermal develeopment in
Imperial County. To continue such public support, intensive efforts via
public education in regard to geothermal development in Imperial County
would help disseminate accurate information about the development of geo-
thermal resources and clarify the areas of potential benefit and conflict,
especially between the farmers and the geothermal developers.

Visual Resources

In performing the visual contrast rating of the proposed project, Atlantis
Scientific (1978) used the Holtville Outlying Field and Interstate 8 as
vantage points. The assumption was made that the color of the equipment
would be mettalic.

The primary visual impact of this project is considered to be the wvapor
plume from the cooling towers. The size and extent of this plume would
vary with climatic conditions, but exactly what the size and extent would
be is uncertain. The plume could create a significant impact on recreation-
ists in the East Mesa and Algodones Dunes area. This visual impact would
be in the form of giving the appearance of an industrial type development

. adjacent to a "natural" recreational area. Another visual impact of
significance in this Class III area would be the visibility of the plant
structurés from Interstate 8 and the Holtwville Outlying Field.

As a result of the visibility of the cooling tower plume and power plant
structures, the.-feature contrasts of the proposed project would not meet the
criteria of a Class III area. Impacts resulting from the visibility of the
plant structures could be mitigated by one or both of the following means:

* Using a painting scheme of light neutral colors such as tan or
light green on plant structures. Where critical, the use of
metallic paints could be allowed on structures under 3 m.

* Screening of plant structures from the Holtville Outlying Field
and Interstate 8 with native or naturalized vegetation species.

The cooling tower plume could be mitigated by using an alternative cooling

system such as spray ponds. However, the use of spray ponds would require
an increased surface disturbance and make-up water.
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VII. RECOMMENDED MITIGATING MEASURES

Geothermal operations on Federal Leases are subject to the Geothermal
Rules and Regulations (30 CFR 270), Geothermal Resource Operatiocnal (GRO)

Orders,

Lease Stipulations, and Special Lease Stipulations and Conditions,

all of which provide environmental protective measures. The Special
Lease Stipulations. and Conditions for RGI's geothermal leases at East Mesa
are listed below:

1.

10.

Upon notification by the Authorized Officer that archeological
values exist or-are believed to exist in the leased lands, the
lessee will engage a qualified archaeologist, acceptable to the
BLM, to survey and salvage items of archaeclogical value in

" advance of any surface disturbance. The responsibility and cost

of this survey and salvage will be that of the lessee.

The lessee shall participate in earthquake and land subsidence
prevention and detection programs applicable to the leased area
unless determined by the Supervisor to be unnecessary.

Mud pits and sumps containing any additives toxic to wildlife will
be protected from entry by birds and other wildlife.

Noise levels shall at all times be kept to a minimum and shall
never exceed 65 decibels at a distance of 1,500 feet from its
source.

No clearing of ground cover for power transmission lines, except
for tower or pole pads, shall be allowed.

all pS&er and transmission lines will be designed to minimize loss
of raptors and other large birds by electrocution. Nonspecular
conductors may be regquired by the Supervisor for lines crossing
Federal lands.

Directional drilling for development operations shall be required
where determined to be reasocnable.

The use of wide-tired, or balloon-tired, vehicles and helicopters
may be required by the Supervisor in off-road areas where necessary
to protect the soils and other resources.

No well sites shall be located within 1/4 mile of the center line
of the All American and East Highline Canals and Interstate High-
way 8.

The Lessor reserves the ownership of brines and condensates and
the right to receive or take possession of all or any part thereof
following the extraction or utilization by Lessee of the heat
energy associated therewith subject to such rules and regulations
as shall be prescribed by the Secretary of the Interior. If the
Lessor elects to take the brines and condensates, the Lessee shall
deliver all or any portion thereof to the Lessor at any point




in the lLessee's geothermal gathering system after separation of
the steam and brine products or from the disposal system as spec-
ified by the Lessor for the extraction of said brines and conden-
sates by such means as the Lessor may provide and without cost

to the Lessee. There is no obligation on the part of the Lessor
to exercise its reserved rights. The Lessor shall not be liable
in any manner if those rights are not exercised, and, in that
event, the Lessee shall dispose of the brines and condensates in
accordance with the applicable laws, rules, and regulations.

1l. The Lessor reserves the right to conduct on the leased lands,test-
ing and evaluation of geothermal resources which the Lessor deter-
mines are required for its desalinization research programs for
utilization of geothermal fluids. These programs may include
underground explorations, if they are conducted in a manner com-
patible with lease operations and the production by Lessee of geo-
thermal steam and associated geothermal resources. Lessor reserves
the right to erect, maintain, and operate any and all facilities,
pipelines, transmission lines, access rcads, and appurtenances
necessary for desalinization research on the leased premises. Any

geophysical data collected by either the Bureau of Reclamation or
the Lessee will be made available upon request to the other party.
Any brines and condensates removed by the Lessor shall be replaced
without cost to the Lessee with the fluids as compatible with res-.
ervoir fluids as the brines or condensates that the Lessor removed
.and where the Lessor and lLessee determine they are needed by the
Lessee for his operations or for reinjection into the geothermal
anomalies. Any desalting plants, piping, wells or other equipment
installed by the lessor on the leased premises shall remain the
property of the lessor; and the lessee shall conduct his operations
in a manner compatible with the operation and maintenance of any
desalting plants, piping, wells, or other equipment installed by
the lessor. '

>

12. The Lessor and the Lessee, if authorized by law, may enter into
cooperative agreements for joint development and production of geo-~
thermal resources from the leased premises consistent with applic-
able laws and regulations.

In the Plan of Development, the lessee references Plans of Operations

(POO) that have already been submitted to the AGS. These POOs are in-
corporated in EAs #12,29,61,81 and 86. EA's #12,29,81 and 86 were approv-
ed by the AGS, subject to Special Conditions. The Special Conditions
listed below, imposed on these previously submitted POOs, are recommended
as mitigating measures for RGI's proposed 10-MW power plant and associ=
ated field development. A few of the previously imposed gpecial Conditions
are proposed by RGI in the POOs and are not repeated here.
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4.

The lessee shall post appropriate warning signs for curves on
lease roads.

The lessee shall maintain dust control by appropriate watering.
Neutralized drilling fluids may be used for dust control and road
stabilization as approved by the Area Geothermal Supervisor.

The lessee shall notify and post warnings to all personnel that
suspect. ordnance may be present on leased lands. Such warning
signs shall state that operations shall immediately cease when
ordnance is uncovered during such operations and to immediately
notify and request the assistance of the Explosive Ordnance
Detachment of the Yuma Proving Grounds (Tel:(602)328-2841) for
removal and appropriate .disposal of such ordnance.

‘Fluids utilized for dust control and road stabilization should

not contain more than 4 mg/l boron.

Additional Recommended Mitigating Measures listed below are felt necessary
to protect the environment should RGI's proposals be implemented. These
mitigating measures were formulated with consideration given to comments
and concerns expressed by Interested Parties (see Appendix B). Environ-
mental protective measures proposed by RGI are in their Plans of Opera-
tions attached as Appendices A-l, A-2, and A~-3. :

1.

In order to comply with Sec. 2 of GRO Qrder 4, a Plan of Restor-
ation should be submitted to the AGS prior to abandonment of the
area. This Plan of Restoration will outline the procedures to
mitigate the disturbed lands that were used during the life of
the project. This plan will have to be mutually acceptable to
the AGS and BLM.

Wholesale clearing of vegetaticn should not be permitted. Vegeta-
tion removal should be limited to those areas that are absolutely
necessary for placement and construction of geothermal facilities.
Areas which undergo vegetation denudation or suffer irreversible
vegetative damage and are no longer necessary for geothermal
operations should not be left to recover naturally. 'These areas
should be revegetated immediately after use, under the super-
vision of the AGS who would consult with the BIM.




VIII. UNAVOIDABLE ADVERSE IMPACTS

Geologic Hazards

No adverse impacts would occur as a consequence of construction and opera-
tion of the proposed 10-MW power plant. Induced seismicity could occur as

the result of injecting geothermal fluids into the subsurface. Whether
induced seismicity would occur and whether induced seismicity would be

intense enough to be of major concern would have to be determined empirically.

Hydrology

The loss of 90 m3/hr of water due to evaporation from the cooling towers
could be construed as an adverse effect,

Air - Quality and Noise

There would be a temporary increase in air and noise pollutants during the
construction and development phase, and a slight increase in air and noise
pollutants during normal operations.

Cultural Resources

The amount and kind of information that is extracted from an archaeological
site is limited by the data retrieval techniques and the particular problem-
orientations employed by the investigator during collection or excavation.
When cultural materials are collected, their environmental context is
.destroyed and some information is enevitably lost. Furthermore, the site

is no longer available for future studies in which more sophisticated tech-
niques might be employed and different research problems solved.

Land Use

Public access and recreation would be restricted in the proposed area of
operations. Potential agricultural lands could be tied up by geothermal
development for an extensive period of time.

Socio-Economics

The adverse impact on the socio-economics would be minimal. Limited
personnel and limited public services would be regquired.

Visual Resources

The open desert vistas would be altered, particularly during the operation
phase.

o
cC
| 2




Biology

Wildlife. Approximately 14 to 16 ha of surface disturbance would be
necessary for the 10-MW power plant and associated field development.

A permanent reduction in the availability of wildlife habitat and a
decrease in the total population and/or displacement of wildlife would
occur. Loss of cover, vegetation, food, and nest sites, as well as deaths
due directly to construction activities and possible electrocution or
collision deaths of birds from transmission lines, would cause a reduction
in population density. The diversity and species composition of the
community could also be modified. This is an impact of major importance
since the character and quantity of the plant community is vitally important
in determining which wildlife species occupy the area, how many of each
species the habitat can support, and the diversity of the fauna. The
character of the community would be altered in an abandoned geothermal area
for a long time. The area would support fewer animals and have a reduced
diversity than the area did prior to development.

- Vegetation. Accidental contamination, and airborne pollutants may change the
composition of the plant community, and adversely affect nearby agriculture.

Dust may impair the growth of plant species in the area.




IX.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF THE RESOURCES

The following list constitutes irreversible and irretrievable commitments

of the

*
*

resources should the proposed project be implemented:

The geothermal rescurce
The energy resources, manpower, money, and materials necessary

to carry out the project

* Loss of 90 m3/hr of water by evaporation in the cooling towers

Loss of vegetation and wildlife

Should restoration not prove totally successful, loss of wildlife
habitat :

The ecology of the area could be altered

Mitigation by collecting and salvaging cultural resources since
the sites would be destroyed during the process of mitigation.
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X. RELATIONSHIP BETWEEN SHORT-TERM USES OF MAN'S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG~TERM PRODUCTIVITY

Imperial County is in a uniquely favorable position for the development of
geothermal energy. The vast amount of open space in the County will usually
allow development to occur without the removal of any structures or the
relocation of any people. In the agricultural areas, once the life of a

well or other facility is complete, almost all the land can be reactivated

for the use by crops and/or livestock. The large amount of open space also
means that no other activity need be precluded if geothermal development
progresses. It is not a choice of geothermal development or some other kind
of development; there is enough space for all concerned, including the present
agriculture and geothermal facilities.

The long-term impact of geothermal development will enhance the very
economic growth and diversification which the County desires to promote.

At some future date, when the resources are depleted, careful planning
should allow much of the economic improvement of the County to remain.
Instead of narrowing options, geothermal development would expand them over

the long—-term.

An increasing population in the Pacific Southwest area, coupled with increas-
ing per capita demands has created a need for more electric power and water.
The area's power consumption rate is doubling every 10 years. The Federal
Power Commission (FPC) in a letter dated March 7, 1972 to the Commissioner

of the Bureau of Reclamation, indicated the installed generating capacity

for the contiguous United States will increase from 340,000 MW in 1970 to
1,260,000 MW in 1990. The FPC states in the letter that meeting this

demand will require a variety of generating systems and that geothermal

power may be more environmentally compatable from a standpoint of thexmal

or air pollution than alternative sources of power presently in use. Finally,
the FPC letter states that geothermal power could meet a significant portion
of the future needs of relatively pollution-free energy, supply water, and
help reduce the drain on other non-renewable resources.

The leasing of the land for geothermal resource development involves commit-
ment of a portion of the geothermal heat, water, and related land areas

and resources of the site involved. The extent and nature of these commit-
ments and an assessment of their potential environmental impact have been
discussed earlier in this report. It is particularly significant to
recognize that geothermal heat is a wasting resource which would otherwise

be dissipated over time from the surface of the earth to the atmosphere with
little or no identifiable benefit. By contrast, development of this resource
in an environmentally acceptable manner can have substantial benefit by
affording a relatively clean power generation energy source,

The generation of power would be the principle use of geothermal resources.
However, there also is a good possibility that by-products of water or
minerals might be possible, at least at some locations. In terms of total
energy requirements, the contribution of geothermal resources may be
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relatively small but it can be important, particularly on a local or
regional basis, In most instances the relatively small generation capa-
city for each site will serve to supplement other forms of electrical
energy generation. As such, it will replace an equivalent amount of
electricity that otherwise would have to be produced from an alternative
source, probably steam electric systems using natural gas, oil, or nuclear
fuels. The use of such fuels, particularly oil, coal, and nuclear, gener-
ally imposes greater adverse environmmental affects than would result from
the use of geothermal resources. Such environmental adverse affects
include air pollution, water pollution, radicactive exposure, thermal
waste discharged to water or air, land disturbances from mining, and
transportation hazards.

Geothermal energy development could have aesthetic or social impacts in
terms of increased noise levels, odors, and additional traffic. If all

of the environmental stipulations of geothermal permits are met, these
environmental impacts would be minor, but would still be objectionable in
terms of pre-operational conditions. Since such operations could continue
for a period of 25 to 50 years, they would exist during most of the lifetime
of local residents or users of these areas.

The direct effects of a 10-MW power plant on future generations should be
negligible. However, this is the second proposal for East Mesa and the
third of four proposals for generation facilities in the Imperial County.
Also under consideration by RGI and responsible agencies is an application
by RGI for a 48-MW power plant at East Mesa, an expansion of the 10-MW
power plant. Considering all current proposals for East Mesa, there may
soon be 20 MW on line. An additional 33 MW may also be developed at East
Mesa. Current proposals in Imperial County call for geothermal energy to
account for 198 MW of electrical power within the next five years.

If RGI's proposed 10-MW power plant or any of the proposed plants prove to
be highly successful, it could lead to accelerated development of the geo-
thermal resources in the Imperial Valley.
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XI. ALTERNATIVES TO THE PROPOSED ACTION

The following courses of action are alternatives to the proposed action:
.1) Reject the propeosal
2) Impose conditions to minimize impacts.

Alternative 1 would not be consistant with the Federal energy policy to
promote the development of clean energy sources. And, in lieu of the fact
that the anticipated environmental impacts that would result from the
proposed action could be satisfactorily mitigated, the alternative of
rejecting the proposal would not be reasonable.

Alternative 2 would impose the recommended mitigating measures listed in
Chapter VII. Altering the proposal via implementation of these mitigating
measures would minimize environmental impacts. Alternative 2 is the

" recommended altermative.




DETERMINATION

I conclude that the requested action does not constitute a major Federal
action significantly affecting the quality of the human environment in
the sense of NEPA, Section 102(2) (C).

Area Geothermal Supervisor - Date

Referred to the Regional Conservation Manager this date.

I concur and so determine that the proposed action does not constitute
a major Federal action significantly affecting the quality of the human
"environment in the sense of NEPA, Section 102(2) (C).

Conservation Manager, Western Region Date
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REPUBLIC GEOTHERMAL, INC.

(1823 EAST SLAUSON AVENUE, SUITE ONE
SANTA FE SPRINGS, CALIFORNIA 80870

April 24, 1978 ‘ (213) 945.36861

Mr. Jon Durham, Geologist
Office of the Area D E@
Geothermal Supervisor [:)

U. S. Geological Survey

Conservation Division, Western Region APR 2 51978
Suite 400 - Room 401 ARSA GEOTHERMAL SUPERVISCR'S TFFICE
2465 East Bayshore Road CONSERVATION DIVISION
Palo Alto, California 94303 U.S. GEOLCSICAL 3.3 2Y

'FNLY PARK, CALISGRNIA
Dear Mr., Durham:

As we discussed in our telephone conversation of
April 24, 1972, updated information is now available to
better estimate aerial emissions from our proposed 10 Mw
{gross) geothermal power plant at East Mesa.

The attached exhibits were submitted to the Imperial
County APCD as amendments to our original application for
Authority to Construct the 10 Mw power plant. Qur original
application to the District provided them with essentially
the same information we provided the USGS in our Plan of
Utilization for the 10 Mw power plant.

As we discussed, the basis for the changes in estimated
emissions result from (a) a redesigned 10 Mw turbine generator
with improved efficiency, hence lower rate of geothermal
fluid flow, and (b) a better estimate of the noncondensable
gas content of the gecothermal fluid in our reservoir. This
information represents the best available estimate of aerial
emissions from our proposed operations.

Please find enclosed the following attachments in

triplicate:
Exhibit A - Overall Flowsheet (Rust Dwg. 02-22-02)
Exhibit B - Updated Estimate of Noncondensable
Emissions
Exhibit C - Methodology for Emission Rate Calculations
Exhibit D - Estimated Emissions from Power Plant

Cooling Towers
Plot Plan - 10 Mw Power Plant at East
Mesa

Drawing 199-13




EXHIBIT C

METHODOLOGY FOR EMISSION RATE CALCULATIONS

The calculation of noncondensable gas emission rates
is based on the following assumptions:

i. Geothermal fluids from Well Nos. 16-29 and
38~-30 are characteristic of the geothermal

reservoir.

ii; Noncondensable gas content of the geothermal
fluid is 0.094 percent by weight.

iii. Up to 97.5 pércent of the noncondensable gases
in the geothermal fluid will volatilize and
be released to the atmosphere.

iv. Noncondensable gas concentration of the geo-
thermal reservoir is spatially and temporally
constant. '

v. Geothermal fluid flow rate for the power plant
is approximately 6954 gallons per minute (gpm)
{(3.135 million pounds per hour).

Emission rate*=(0.00094) (0.975) (weight percent*)(3.l3Sx1061bs/hr)

*Noncondensable gas of interest

Emission Rate given in 1lbs/hr

3/23/78
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EXHIBIT D
ESTIMATED EMISSIONS FROM 10 Mw POWER PLANT COOLING TOWERS

Desigyn Specifications of Cooling Towers

1. Circulation Rate -~ 19,981 gallons per minute (GPM)
2. Drift Loss - 0.008 percent of circulating flow
3. Cooling System Water Volume -~ 150,000 gallons

Calculation of Rate of Drift

(15,981 GPM) (0.00008) = 1.6 GPM
(1.6 GPM) (60 min/hr) (8.26 lb water/gal)* =‘793 lb/hr.

Calculation of Initial Rate of Particulate Emissions

Assumptions for Particulate Emissions:

1. The amount of solids carried with steam to the
- turbine are not significant
2. The cooling tower will operate at design conditions**
3. Particulate emissions are attributed to drift
4. No solids are picked-up from air entering cooling
tower
5. Corrosion treatment chemicals contribute 75 mg/l
TDS to the concentration of the circulating flow
6. The initial source of cooling tower fill water is
the East Highline Canal (about 1,100 mg/l TDS)

[(1100+75)mg solids/liter] (1 liter/10%mg) (793 lb/hr) =
0.93 1b particulates/hr

* Density of water at 115° is 61.76 lb/ft3 corresponding to
8.26 lb/gal

** The cooling tower will likely perform better than design
“specifications under normal operating conditions.




~

Calculation of Long~Term Rate of Particulate Emissions

Symbols used in the calculation:

M, = Volume of make-up water
M, = Volume of evaporation water )
M3 = Volume of dfift water

Mt = Volume of cooling system water

Sl = Solids in make~up water'

82 = Solids in evaporation water

53 = Solids in drift water

S¢ = Solids in cooling system water

¢, = Concent;ation of make-~up water

C2 = Concentration of evaporation water

cy = Concentration of drift water

C. = Concentration of cooling system water

Water balance:

’

2
M, ————Systen M, = M, + M,, steady state
1 M 1 2 3

Solids balance:

dSt/dt = Mlcl - MZCZ - M3C3

but, Cl = C2 = 0, and Ct = C3

3/29/78



Calculation of Long-Term Rate of Particulate Emissions
Page Two

thus, dst/dt = -M3Ct
For the system:

S, = M. C., and d(MtCt)/dt = Mt(dCt/dt)

| thus, dSt/dt Mt(dCt/dt) = -M3C

ac./c. = (-My/M.)

Solving:
1n Ct = (—M3/Mt)t + 1n k, where k is an arbitrary constant

in (Ct/k) = (—MB/Mt)t

Initial Concentration:

Let t = 0, Ct = Cto

1n(cto/k) = (—M3/Mt)(0) =0

3/29/78



Calculation of Long-Term Rate of Particulate Emissions
Page Three

therefore, Ct /k =1, or k = Ct
o) o

-(M3/Mt)t
1n(ct/cto)‘= (—M3/Mt)t, or ct/cto = e

known; M3 = 1.6 GPM = 2,304 gallons per day (GPD)

M, = 150,000 gallons

then, C /C_ = e~ (2,304/150,000)t _ e 0-01536t  iere t is in ¢ Ve

Q

Thus, we can determine the time required for the cooling system
TDS concentration to decrease by one-half (tk

_ . -—0.01536¢t
Let Ct/ct = 0.5 =3

o

then, t% = approximately 45 days

After one year:

3

- e¢0101536(365) = 3.7 x 10"

c./C
t to
3,

3) = (1,175 mg/1) (3.7 x 10 °) = 4.35 mg;*

and, Ct = Cto(3.7 x 10~

This concentration is added to the estimated concentration of
_ corrosion inhibitor (75 mg/l) to total about 80 mg/l TDS in
the cooling system.

3/29/78
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Calculation of Long-Term Rate of Particulate Emissions
Page Four

Rate of particulate emissions after one year:

(80 mg/liter) (1 liter/10°mg) (793 1b/hr) = 0.063 1b/hr

Rate of particulate emissions after two years:

Ct/ct = e-0.01536(730) = 1.35 x 10—5
o

¢, = (1,175 mg/1) (1.35 x 107°) = 0.02 mg/1

Thus, the concentration of circulating fluid in the cooling
system approaches the corrosion treatment chemical concen-~
tration of 735 mg/1l.

Particulate Emissions Under Steady State Conditions:

(75 mg/liter) (1 liter/10°% mg) (793 1b/hr) = 0.06 1b/hr

This estimate assumes no blow-down. Additional solid
removal from the cooling system by blow-down water would
accelerate the time period required to reach a steady state
concentration of 75 mg/l TDS and, thereby, reduce further
particulate emissions from cooling tower drift.




REPUBLIC GEOTHERMAL, INC.

Mr., Jon Durham
April 24, 1978
Page Two

In response to your conversation with Mr. Dwight L.
Carey, please also find enclosed our Development Plan of the
East Mesa project area (Drawing 199-14) with the boundaries
of the archaeological and biological surveys identified.

We hope the above information will be useful to you in

the preparation of the EA for our proposed operations. If
you have any questions, please feel free to contact our

office.

Respectfully,

Coreg Y o

Terry R. Thomas
Environmental Land Planner

TRT :mtb

Enclosures




EXHIBIT B

ANTICIPATED INITIAL NONCONDENSABLE GAS EMISSIONS FROM PROPOSED

10 Mw (GROSS) GEOTHERMAL POWER PLANT

Weight Percent Projected
Anticipated Of Total Noncondensables Emission Rate
Emission Well 16-29 Well 38-30 (Pounds /Hour)
Carbon Dioxide (COZ) 94.452 95.038 2710 -2730
Nitrogen (N,) 3.972 3.571 103 -114
Methane (CH,) 1.123 0.374 o 10.7 - 32.3
Argon (Ar) 0.121 . 0.145 3.48- 4.17
Ethane (C,H,) 0.139 0.061 1.75-  3.79
Propane (C3H8) 0.114 . 0.084 2.41- 3.28
Benzene (C_H.) 0.065 0.015 0.43- 1.87
‘Hydrogen (H,) 0.006 0.005 ' 0.14- 0.17
Hydrogen Sulfide (HZS) 0.905 0.000 0.00- 0.14
Toluene (C6H5CH3) A 0.004 0.000 0.00~ 0.11
Total Noncondensable Gas Emissions - Approximately 2,870 lbs/hr
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REPUELIC GEOTHERMAL, INC.

11823 EASYT SLAUSON AVENUE, SUITE ONE
SANTA FE SPRINGS, CALIFORNIA 980870

June 6, 1978 (213) 545-36861

Area Geothermal Supervisor ﬂ E @ E B W E [UJ

U. S. Geological Survey G S
2465 E. Bayshore Road, Suite 400 Jui 81978

Palo Alto, California 94303 AREA GEOTHERHAL SUPERVISOR'S CFFICE
‘ CUNSERYVATICH DiviSioNt
‘ id Bi LS. GEOLOGICAL SURVEY
Attention: Mr. David Bickmore . Lﬁ&fhﬁcw;im

As requested by Mr. Jon Durham, we are listing changes
and additions to our Plans of Operation, Development and
Injection, and our Plan of Utilization for our proposed
10 Mw {gross) electric generating facility. Most of these
have been discussed verbally or previously submitted to your
office, but they are summarized below as an aid for reference:

I. Plan of Operation, Develoément

B.5. (p. 43) - Republic may use electric submergible
pumps for production wells as well as lineshaft
turbine pumps. A generalized drawing of the
submergible pump proposed for use is attached as
Exhibit A.

B.6.a. (p. 44) - Republic proposes to use 12", 14",
16", 18", 24" and 30" diameter steel flowlines to
carry the geothermal fluids from the producticn
wells to the power plant separation facilities and
to carry liquids from the power plant to injection
facilities. A drawing depicting the location of
the various pipelines is attached as Exhibit B.

B.6.a. (p. 44) = The Plan should be amended to include
our Drawing No. 199-15, Engineering Details, for
details of typical pipeline supports, insulaticn
and road crossings. This Drawing was previously
submitted to the Supervisor in our Plan of Opera-
tion, Development, for our proposed 48 Mw (net)
power plant.

B.6.a. {p. 44) - Final engineering design of the size
of the horizontal expansion loops has not yet been
completed. The largest size proposed is 65 feet
by 35 feet, but the loops may be considerably
smaller. Whatever the actual size of the loops,
surface disturbance during construction will be
kept to a minimum outside of the actual location.




Mr.

REPUBLIC GEOTHERMAL, INC.

David Bickmore

‘June 6, 1978

Page Two

II.

III.

B.6.4. (p. 45) - Republic proposes to run 4160 V
transmission lines from a substation located at
the power plant site to each production well. The
electricity will be used to power downhole pumps,
either the lineshaft turbine pumps and/or the
electric submergible pumps. The transmission
lines will be strung on 30 foot wooden poles and
located adjacent to the access road.

Plan of. Operation, Injection

Republic has no changes or additions to the Plan

of Operation, Injection, as submitted. We have
previously submitted more detailed water analysis
reports of our East Mesa wells to the AGS for
compliance with the annual reporting requirement

of GRO Order No. 4. At that time, analysis reports
were also forwarded to the AGS Environmental
Section for use in the EA.

Plan of Utilization

B.l.b. (p. 3) - The plot plan of the proposed facility
has been updated. The revised Drawing No. 199-13,
Plot Plan-10 Mw Power Plant, was sent to Mr. Durham
on April 24, 1978. We are not enclosing any other
copies.

F. (p. 15) - Republic's Drawing No. 199-15, Engineering
Details, includes a typical cross section of the
proposed roads. The Drawing was originally submitted
to the AGS with our Plan of Operation, Development,
for our proposed 48 Mw (net) power plant.

F. (p. 15) - The route of the 34.5 kV electric trans-
mission line has been changed. The new route is
shown on the attached Exhibit B. The 34.5 kV line
is anticipated to be a temporary line. It will be
used to provide power for downhole pumps during
production testing and initial operation of the




REPUBLIC GEOTHERMAL, INC.

Mr. David Bickmore
June 6, 1978
Page Three

power plant. It will also be used to provide
power for plant construction and to transmit into
the IID system any electricity not utilized for
operation of the plant or field operations. It is
anticipated that the 34.5 kV line will be removed
when the 161 kV line is installed for the larger
facility.

F. (p. 15) - We propose to install a buried telephone
cable immediately adjacent to the power plant
access road. All surface disturbance should be
within 5 feet of the road, but the exact figure
may change depending on the exact locatlon of the
fluid flow lines.

Should you have any questions about these changes and
additions to our Plans, please do not hesitate to call. We
appreciate your attention to these details.

Respectfully,
Joworac 6 ! )’U(L/ oo’

Tawna J. Nicholas
Environmental Land Planner

/
TIN:mtb

cc: Mr. Jon Durham
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proposedrules

This section of the FEDERAL REGISTER contfaint notices 1o the public of the proposed issuonca of rules and reguk
give interestad parsons an opportunity 18 participate in the rule making prior 1o the odoption of the final mles.

of thase notices is to

The-purp

[2010-01]

SECURITIES AND EXCHANGE
COMMISSION

{17 CFR Part 210}

[Release Nos. 33-5901, 34-14419, 35-20398,
1C~10104; File S7-1331

QUALIFICATIONS OF ACCOUNTANTS
. Extension of Cammant Pariod

AGENCY: Securities and Exchange

Commission.
ACTION: Extension of public com-
ment period for proposed rule.

SUMMARY: The Commission extends
the public comment period with re-
spect to 2 proposed rule pertaining to
the effect of litization on the indepen-
g;lx;ge of accountants until March 3,

DATE: Coamments must be recasived on
or before XMarch 3, 1578,

ADDRESS: Comments in triplicate to
Georze A. Fitzsimmons, Secretary, Se-
curities and Exchange Commission,
500 XNorth Capitol Street, Washington,
D.C. 20549, All comunents will be avail.
733:; for public inspection (Fxle No S7-

FOR FURTHER MORMA’HON
CONTACT:

Robart R. Love, 202-753-1773, or
Edward R. Cheramy, 202-376-8029,
Office of the Chief Accountant, Se-
curities and Exchange Comumission,
500 North Capitol Street, Washing-
ton, D.C, 26549,

SUPPLEMENTARY INFORMATION:
In Release Nos. 33-5888, 34-1453, 35~
20314 and IC-10080 (December 13,
1977) (42 FR 64211), the Commission
published {or comument a propcsed

amendment to Rule 2-01 of ng“"*'v

tion S-X (17 CFR 210.2-01), Qualifica
tions of accountants, that specifics sit‘
uations involving litization that would

.adversely affect the Independence of

the public accountant involved {n the
litigation. The Commission stated that
the public comment period would
expire on January 31, 1978,

It has come to the Commission’s at-

" tention that certaln Interested mem-

Yers of the public may require more
time to complete thelr consideration
of the proposal in aorder to respond to
the Commission’s solicilation of com-
ments, The Commission has deter.
mined that it i{s appropriate In the
public Interest to allow additional time

for the consideration of these propos-
als. Accordingly, the Commissicn
hereby extends the period for publie
camment on the proposed amendment
to Rule 2-01 of Regulation S-X from
January 31, 1878 to March 3, 1973,

. By the Commission.

GEORGE A. PITzSIMnoNs,
. Secrelary.
JANTARY 26, 1978.
{FR Doc. 78-2770 Filed 1-31-78; 8:45 aml

{4310-31]
DZEPARTMENT OF THE INTERIOR
‘ Geological Survey
{30 CFR Port 270]
GEOTHERMAL RESOURCES OPERATIONS
Pubﬁ:. Acquired, and Withdrawn Lands

AGENCY T.S. Geologieal Survey, In.
terior.

ACTION: Proposed rule.

SUMMARY: This proposed rule would
revise rewulations concerning geother-
mal resources operations on public, ac-
quired, and withdrawn lands to permit
the construction and operaticn of geo-
thermal steam power facilities on Fed-
eral lands leased for geothermal re-
sources. The revision authorizes the
Area Geothermal Supervisor to ap-
prove the construction of these facill-
ties and to supervise their operation.
The proposal also sets forth the proce-
dural requirernents which the opera-
tor of a proposed facility must satis(y
in order to obtain the Supervisor's ap-
proval to construct and operate that
{facility.

DATE: Comments must be receivad on
or before Marcis 20, 1978,

ADDRESSES: Interested persons are
[avited to participate in the evaluation
of the propused revision by identifying
the subject matter and submitting
written comments, suggestions, or ob-
lections to the Chief, Conservation Df-
vision, U.S. Geological Survey, Nation-
al Center (630), 12201 Sunrise Valley
Drive, Reston, Va., 22092, Conunents
received will te available for publlc in-
spection {n the Conservation Division
on regular working days from 8 a.m. to
4:20 p.m.

FOR FURTHER INFTORMATION
CONTACT:

Mr. Billy J. Shoger, Conservation Di-
vision, U.S. Geological Survey, Na-

tional Center (620), 12202 Sunrise
Valley Drive, Reston, Va. 22082, 703~
850-7335 (comumercial), 928-7335
(FTS) .

SUPPLEMENTARY INFORMATION:
The primary author of these proposed
revised regulations {s Mr. Billy J.

Shoger, Fetroleum Engineer, U.S.
Geological Survey, pnone 703-360-
1535,

The revision is proposed pursua.nt to
the authority vested in the Secretary
of the Interior by the Geothermal
Steam Act of December 24, 1970 (30
TS.C. 1001-1025).

The present geothermal operat!.ng
regulations (Title 30 CFR Part 270)
for leased Federal lands provide for
drillinz, producing, measurement, and
paymeént of royalties, but do not con-
tain procedures that would permit the
construction and operation of geother-
mal steam power {zcilities on Federal
lands leased for geothermal resources.
Several of. the Federal geothermal
leases are nearing the stage at which
the lessees will be capable of utilizing
the discovered resources to power a {a-
cility for the generation of electricity
or other beneficial use. The siting of
these f{acilities {s necessary to assure
the orderly and timely development of
Federzal geothermal leases. Moreover,
geothermal steam power f{acilities are
needed f{or research and demonstra-
tion projacts for the purpose of im-
proving present technology as well as
developing new methods of application
to assure the efficient uillization of
gecthermal resources in this country.

The revised regulations will permit
the Geological Survey’s Area Geother-
mal Supervisor to apprave the con-
struction and operation of “Individual
Well Facilities,” “Research and Dem-
onstratfon Facilities,” and ‘*‘Power
Plant Facilities” on leased Federel
land and to supervise operations for
the utilization of geothermal re-
sources. “Power Plant Facilities” will
2lso require a license {n accordance
with Title 43 CFR Part 3250, which is
being promuligated by the Burean of
Land Management.,

* As proposed, Title 30 CFR Part 270
would be mocdified as follows:

1. By revising §270.1 to read:

§270.1 Purpose and authority,

The Geothermal Steam Act enccted
on December 24, 1370 (30 U.S.C, 1001~
1025), referred Lo in this part as "the
Act,” authcerizes the Secretary of the
Interfor to prescrite rules and regula-
tions applicable to operations conduct-
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ed under a lease granted pursuant to
the Act, and for the develsprment, con-
servation, end utiilzalion of grother-
mal steam and associaled geathemmal
resources, the preveniion of waste, the
protectizn of the pubile Interest, and
the protection of water qualily and
other ecnvironmental qualities. The
regulations in tihis part shall be ad-
ministered by the Director thrsugh
the Chief{, Conservatisn Division, or
his duly appointed representative,

2. By revising parzgraph (o) of
§270.2 and adding paragraphs (r), (s),
(), (), (v}, and (w) to read:

270.2 Definitions.

- L d R 4 - L]

(0) “Area of Operations” means that
area of the leased lands which is re-
quired for exploration, development,
production, and utilization operations,
and which is dslineated on a map or
plat that is made 2 part of the appro-
priate apoproved plan of operations or
utilization. It encompasses the area
generally needed for wells, flowlines,
separators, surge tanks, drill pads,
mud pits, workshops, powerplants, and
other such facilities used on a leasa fer
gcothermal resources exploration, de.
velopment, production, and utilization
operations,

(p)-(q) (Reserved]

(r) “Individual Well Facility” means
an electric power generating facility of
not were than 10-megawatt net capsc-
ity lecated on a Federal geotharmal
lease and for which energy is supplied
by a single well.

(s} “Research and Demonstration
Facility”” means a facility of rot more
than 20-megawail net capacity located
on 2 Federal geothermal lease for
which the energy is supplied by oune or
more wells and which &5 utilized exclu-
sively for the research and demonstra.
tion of applicaticns in the develop-
ment of geolhermal resources during a
project life of not more than 3 years.

(t) “Power Plant Facllity” means
any power gererating facility, es de-

ined in 43 CFR Subpart 3350, other
than an Individual VWell Faeility or a
Research and Demonstration Facilicy.

(u) “Utilization Facility Site” means.:

that portion of an ara2a of cperations
for which a plan of utilization filed
pursuant 0 30 CFR 270.34-1 has been
approved for the siting of an Individ.
ual Well Facility, Research and Dem-
onstration Facility, or Power Plant Fa.
cility, Including appurtenant struc-
tures.

(v) “Facility Operator” means the
lessee or the individual, corporation,
association, or municipality destsnated
by a lessce as the operator of any fa-
- ¢ility for the utilization of geothermasl
resources.

(w) “Joint Facility Operating Agree.
ment” means an agreement between a
lessee and another party for the siting,
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constructfon, and operation of power

generation facilities for the utilization

of geothermal steam and associated

geothermal resources produced f{rom

the lessee’s geothermal lease or leases.
3. By revising § 270.10 to read:

§270.10 Jurisdiction.

Drilling, production, construction,
and operation of any {acility for the
utilization of geothiermal resources,
handling and measurement of produc-
tion, determination and coliection of
royalty, and, in general, all operations
conducted on a geothermal ledse are
subject to the regulations In this part
and the applicable. regulations con-
tained {n 43 CFR Group 3200. These
operations are subject to the jurisdic-
tion of the Supervisor for the area in
which the leased lands are situated.

4. By revising § 270.11 to read:

§270.11 Gereral functigns,

The Supervisor is authorized and di-
rected to carry out the provisions of
this part. The Supervisor will require
compliance with the terms of geother-
mal leases, with the regulations in this
part, the applicable reguiations in 43
CFR Group 32092, and with the appli-
¢able statutes. The Supervisor shail
act on all applications, requesis, and
notices required i(n this part. In ex-
ecuting the functions under this part,
the Supervisor shall assure that all
permitied operaticns, within the area
of operations, cornform to the best
practice and are conducted in a
manner that protects the deposits of
the leased lands and results in the
maximum ultimate recovery - and
proper utilization of geothermal re.
sources, with minimum waste. The Su-
pervisor shall also assure that all per-

. mitted operations are consistent with

the principles of the use of the lands
for other purposes and the protection
of the environment. As conditions in
one area may vary widely {rom condi+
tions in another area, the regulations
inn this part are intended to be general
in pature, Detalicd procedures hereun.
der in any particuiar area will be cov.
ered by GRO Crders. The require-
ments to be set forth In GRO Orders
relating to surface resources or uses
will he ¢oordirated with the appropsi-
ate land management agz2ncy. The Su.
pervisor may issuce oral orders to
govern lease operations, but such
orderys shall be confirmed {n writing by
the Supervisor as promptly as possi.
ble. The Supervisor may {ssue other
orders and rules to sovern the davel-
opment, meithod for production, and
the utilization of a depostt, field, or
area, Prior to the issuance of GRO
Orders, other ordurs and rules, or the
epproval of any plan of operation, the
Supervisor shail consult with and re-
ceive comunents {rom appropriate Fed-
eral and State agencies, lessees, opera-
tors, and other Interested parties,
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Before permitting operations. to be
commenced oa the leased lands, the
Supervisor shall determine {f the louse
{s In good standing: and whether the
applicant ls authorized to conduct the
propcsed operations; has (led an ac-
ceptable bond: and has, when required
by the regulations of this part, an ap-
proved plan of operation and/or pian
of utillzation, notice of intent, sundry
notice, or other appropriate perm!t ap.
plication.

5. By redesignating the existing
paragraph in §270.31 as (a) and adding
a new paragraph (b) to read:

§27031 Designation of operator or agent

-« - - - -

(h) In all cases where an individuad
well facility, research and demecnstra-
tion facility, or power plant facility is
to be operzted by other than the
lessee, the lessee shall, for each pro-
posed facility, submit in triplicate to
the Supervisor, in 2 manner or in a
form approved by the Sunervizor, a
“designaticn of facility operaior” and
three copies of the joint faciiity oger.
ating agreement between the lussen
and the facility operatcr. Such desiz-
nation, ipon acceptance by the Super-
visor, will authorize the facility opera-
tor to enter upon the proposed facilit
site and related sites and to conduct
thereon, in accordance with 30 CFR
270.34-1, such preliminary geologic
and soil studies 23 are aprrovriate for
the plannicg and dezian of a power
plant or other facilities necessary for
the utilizatinn of geothermal r=
sources, A designated operator ay
also construct and operate such facili-
ties as have been approved under a
plan of operaticn or utiiization and for
which a permit has been issued pursu-
ant to the regulaticns in this pact and,
{f a power plant facility, for which a l{.
cense has been issued in accordance
with 43 CFR Part 3230.

§. By adding after §270.3¢4 a new sub-
section §§ 270.34~1 to read:

§270.34~1 Plan of utilization.

At any time after acquisition of a
lease, the lassee or the designated fa.
ility operator may conduct prelimi-
nary soil tests or studies necessary for
determining the site(s) most suitable
for the cormstructisn of a proposed f{a-
cility. Site investigaticns involving
trenching or the construction of addi-
tional reads will require the prior writ-
ten approval of the Supervisor and the
appropriate surface managing agency.
Prior to commencing any sile prepara-
tion, read construction, or facility con-
struction, unless already authorized
under an approved plan of oreration,
the lessee or facility operator shall
submit in triplicate a plan of utillaz-
tion and obtain the prior approval of
the Supervisor and the appropriate
land management agency. A plan of

-4
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utillzation shall include, as appropri-
ate:

(a) A description and/or plans for all
proposed  structures  and
(other than propniclary data which
may be submilted under 30 CFRR

70.71-1) to be constructed, crected, or
located on the faciliity site, including
other support facilitics or ancillary
equipment, This portion of the plan
should Include:

(1) A contour map showing facility
locationt(s); . ’

(2) A description of the purpose and
operation of each f{acility:

{31 A schematic {low diagram:

(4) The plan for architectural lands-
caping:

(5) A startup date and the schedule
of cunstruction;

(6) The planncd safety provislons for
emerxency shutdown to protect public
health and safety and for protection
of the environment, including a sched-
ule for the testing and maintenance of

~safety devices; and

(1) The manpower coverage to be
provided during the operation of the
facility.

(d) A copy of any site evaluation
studies, soil reports, core logs, or labo-
ratory reports which have been pgre.
pared for the site(s). .

(e) A description of any additional
tests, studies, or surveys which are
planned to assess the geologic suitabil-
ity of the site(s). Separate approval of
any such tests, studies, or surveys may
be granted by the Supervisor prior to
approval of the overall plan of utiliza.
tion.

(d) A map showing the existing and
planned access and lateral roads and
the source of road building material,

(e} The source and quality of the
water supply.

(f) The identification of other areas
of potential surface disturbance.

- (g) The methods for disposing of
waste water, solid wastes, and noncon-
densible gases.

(h) a narrative statement describing,
as applicable, tlie proposed measures
to be taken in protecting the environ-
ment including, but not limited to, the
prevention or control of (1) fires, (2)
soil erosion, (3) potlution of the sur-
face or groundwater, (4) damage to
{ish and wildlife or other natural re.
sources, (5) alr and noise pollution,
and (6) hazards to public healih and
safety during normal operations. This
portion of the plan should also detail
the procedures to be followed in com-
plying with existing Federal require-
ments and pertinent State and local
standards.

({) The provisions made for monitor-
ing facility.operations to assure con-
tinuing compilance with applicable
noise, air, and water qualily standards
and regulations under this part, and
for other potentfal environmental {m-
pacts identiffed by the Supervisor.

{acilitics.

PROPOSED RULES

The lessee shall be responsible for the
monltoring of readily indentifinble lo-
calized envirorumental impacts associe
ated with specific activities that are
under control of the lessee.

(§) Any sadditional information or
data which the Supervisor may re-
quire in support of the plan of utiliza.
tion.

In addition to a plan of utilizatlon,
the Supervisor may also require, as ap-
propriate, the submission and approv-
al of a plan of operation that conforins
to the requirements of 20 CFR 270.34.

7. By revising § 270.42 to read:

§270.42 Noise abhatement,

The lessee shall minimize noise
during exploration, development, pro-
duction. and utilization operations.
Tne welfare of the operating person-
nel and the public must not be affect-
ed as a consequence of the noise cre-
ated by expanding gases. The method
and degree of noise abatement shall be
as prescribed or approved by the Su.
pervisor.

8. By redesignating the existing
paragraph in §270.50 as (a) and by
adding a new paragr'altph (b) to read:

§270.50 Royalty payments,

. - . . .

(b) With respect to the pilot oper-
ation or testing of facilities permitted
pursuant to 30 CFR 270.71-1(2) or (b),
the Supervisor, in sccordance with the
provisions of 30 U.S.C. 1012, may
waive, suspend, or reduce the royalty
obligation for a period not to exceed
120 days of net operation upon appli-
cation therefor. No form of relief from
the royalty requirements of a lease
will be granted in the absence of an
application therefor, and a determina-
tion by the Supervisor that such
action (1) would be in the interest of
conservation, (2) would encourage the
greatest ultimate recovery of geother-
mal resources, and (3) s necassry to
promote development or to insure that
the lease can be operated successf{ully
under the lease terms. Each apblica-
tion for relief hereunder shall be filed
{n triplicate with the Supervisor and,
as minimum, must (1) identi{y the {a-
cility, {ts location, and the facility op-
erator;  (ii) provide the serial
nuraber(s) of the lease(s) from which
the geothermal resources are produced
and tite name(s). of the current
lessee(s) and/or operator(s); (iil) con-
tain the number and location of each
well which will be utilized during the
pllot operation or testing of facilities
and the estimated daily velume of geo-
thermal resources to be produced {rom
each well: (iv) furnish a detalled state-
ment of the estimated costs associated
with the pllot or testing opcrations;
and (v) supply other approprinte docu-
mentation to support the contention
that relief from the royalty require.

ments of the jease could be granted In
accordance with the provisions of 30
U.S.C. 1012, as set forth in the preced.
ing paragraph.

9. By adding after §270.71 a new -

subsection § 270.T1-1 to read:

$270.71-1 -Application for utilization
permits .

(a) A permit to coastruct and oper-
ate 8 individual well facility of not
more than l0-megawatt net capacity,
including necessary reiated on:lease
transmission facilities and substations,
must be obtained {rom the Supervisor
prior to commencing surface disturb-
ing activities related to the construc-
tion and operation of each individual
well facility. The application for a
permit must be filed in triplicate with
the supervisor and must state the loca-
tion cf the principal facility and all re-
lated sites by distance in meters and
direction {rom the nearest section or
tract lines, as shown on the official
plat of survey or protracted surveys,
and the elevation of the ground level
at these sites. The application must be
accompanied by a proposed plan of
utilization as required by 30 CFR
270.34-1. Permits granted under this
subsection will satisy the requirements
of 43 CFR Part 3250.

(b) A permit to cocnstruct and cper-
ate an on-lease research and demon-
stration facility (involving one or more
wells) for an elecirical ' generating
plant of not more than 20-megawall
net capacity, including necessary relat-
ed’ on-lesse transraission facilities or
substaticns in which power generated
may be dissipated into a dummy load
ot similar device or sold for beneficial
use, must he obtained {rom the Super-
visor prior to commencing any surface
disturbing activities related to the con-
struction or cperation of each on-lease
research and demonstration facility.
Applications submitied to the supervi-
sor for a permit to censtruct and oper-
ate an on-lease research and demon-

stration facility shall be filed in tripl-

cate and shall be accompanied by a
plan of utilization as required by 30
CFR 270.34-1. Any permit issued shall
be for a term of not more than 5 years.
« Permits grantad under this subsection
%ill satisty the reguirernents of 43
CFRR Part 3250. However, the contin-
ued beneficial use of an on-lesse re-
search and demonstration facillty
beyond the term provided by a pernail,
or the conversion of the {scility to a
power plant {acility at any time during
the permit period, will require that a
license te obtained from the Autho-
rized O{{icer pursuant to 43 CFR Part
3250,
(¢) The siting of a power plant facili-

ty, other than as provided in (2) or (b) -

of this section, will require a license
{ssued by the Authorized Officer pur
suant o 43 CFR Part 3250. A permit
to consiruct and operate a power plant
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facility lcensed under provisions of 43
CFR Part 3250 must also be obtained
{rom the Supervisor prior to come
mencing any surface disturbing activi-
ties related to the construction or ap-
eration of the facility. Thie application
{for a permit shall be {iled in triplicate
with the Supervisor,

(d) Each application filed with the
Supervisor for = permit to construect
and operate a facility, as set forth in
(a), (b), or (¢) of this section, shal spe-
cifically identify the type of facility
contemplated, the method of oper-.
atlon, and shall include: .

(1) Designs, plans, and specifications
tor all tmprovements to be constucted

or located at the principal facility site.

and at related faciiity sites in sufii-
cient detail to permit a2 technical
review for the purpose of determiring
that operational and design safety fac-
tors are adequate and that there will
be compliance with all applicable regu-
latory requirements:

(2) An operating plan for the facility
setting furth the procedures and stan-
dards pursuant to which the facility
will be operated;

(3) The manner of metering facility
input and output to determine plant
performance and, when appropriate,
t0 assure the proper calculanlon of the
royalty value due; .

(4) A schedule for the installation
and pre-startup of the genersting
units or other facilities and, If applica-
ble, for the cornmencement of oper-
ations for the commercial production
of geothermal resources; and

(5) Any additional pertinent infor.
mation or data which the Supervisor
may require for the proper consider-
ation of the application. .

. {e) Except as permitted by the lease
access provisions, off-lease transmis-
sion facilities (lines and substations)
and roads or pipelines [ocated on Fed-
eral surface, shall require appropriate
permits issued by the Authorized Offi-
cer pursuant to 43 CFR Part 3230 or
other applicable regulations.

{f) When the construction and oper-
ation of a facility requires licensing or
permitting by other Federal or State
agencies prior to the commencement
of these activities, three copies of each
such permii and/or license shall be
Submitted.

10. By adding after §270.74 2 new
subsection § 270.74-1 to read:

§270.74-1
ationa.

A report of operations for each indl-
vidual well facility, research and dem-
onstration facility, or power plant fa-
cility, must be made by the facility op-
erator for each calendar month begin-
ning with the mounth n which oper-
atfons are first commenced. The
report must be filed In duplicate with
the Supervisor on or before the last
day of the month following the month

Monthly report of facility oper-

PROPOSED RULES

for which the report {5 flled, unless an
extension of time for filing is specifi-
cally granted by the Supervisor in
writing.

(a) For each electrical power genera-
tion facility, the report shall show for
each calendar month:

(1) The lease serial number(s) or the
unit or communitization agreement
number covering the lands from which
the steam or water was produced and
utilized in the pawer plant;

(2) The number of kilowatt hours
(gross and net output) of electricity
generated during such month and the
value;

(3) The quantities (mass) of geother- .

mal fluids entering the plant 2nd the
average mtake temperature and pres-
sure;

(4) The quan.xty of water utilized
{rom sources other than the produced
geothiermal resources:;

(3) The total quantities (mass), tem-
perature, and pressure of the plant ef-
fluent (waste water); and

(8) A detailed statement as to th°
reason or reasons for any suspension

"of electric power gemeration during

the month,

Norz.—It has been determined that the
revision of Title 30 CFR Part 270 deoes not
constitute & major Federal sction signiti-
cantly affecting the qualily of the human
environment within the meaning of Section
10202XC) of the National Environmental
Policy Act of 1969 (83 Stat. 8520,

Norz.~The Department of the Interfor

" has determined that this document does not

contain a major prupusal requiring the
preparation of an {(nf{lstion impact state-
ment under Execuiive Order 11821 and
OMB Circular A-107.

Dated: Janiuary 24, 1973.

Czerz D, Axprus,
Secretary.

(FR Doc. 78-2788 Filed 1-31-78; 8:45 am]

[6550-01]
ENVIRONMENTAL PROTECTION
AGENCY
(40 CFR Part 52]
{FRL 850-13

APPROVAL ANO PROMULGATION OF
IMPLEMENTATION PLANS

Ravisions to the Imperial County Ajr Poilution
Cantrol District’s Rules and lcqulallom in
State of Caiifornia

AGENCY: Environmental Protection

Agency.

ACTION: Notice of Proposed Rule-

mazing.

. SUMMARY: Revisfons to the Imperial

County Air Pollutfon Control Dis-
trict’'s (APCD) rules and regulations
have been submilted to the Environ-
mental Protectionl Agency (EPA) by
the California Alr Resources Board for

.
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the purpose of revising the Callfornia
State Implementation Plan (SIP). The
Intended effect of these revisions {s to
update the rules and regulations and
to correct deficiencies in the SIP. The
EPA invites public comments on these
rules, especially as to their consisiency
with the Clean Air Act.

DATE: Comments may be submitted
up to March 3, 1978.

ADDRESS: Comments may be sent to:
Regional ndmmistra.tor, Attn:-Air and
Hazardous 2daterials Divison, Air Pro-
grams Branch, California SIiP Scction
(A-4), Environmental Protection
Agercy, Region IX, 215 Fremont
Street, San Francisco, Calif, 94105.

Copies of the proposed revisions are
available for public inspection during
normal business hours at the EPA
Region I Oifice at the above address
and at the following locations: Imperi-
al County Air Pollution Control Dis-
trict, 940 West Main Street, E1 Centro,
Calif. 93314, Public Information Rel-
erence Unit, Room 12922 (EPA Li-
brary), 401 M Street SW., Washington,
D.C. 20460.

FOR FURTHER INFORMATION
CONTACT:
David R. Souten, Chief, California
SI1P Section, EPA, Region IX, 413~
§56-7233.

SUPPLEMENTARY INFORMATION:
The California Alr Resources Board
submitted the following rules and reg-
ulations on November 4, 1377:

RrouraTionN I-—-GENERAL PROVISIONS

Rule :

100--Title.

101—~Definitfons,

102—-Public Records. ~
103--Inspection of Public Records,
104—Vislations,
105—Enfcreement.
106-Abatement, -
107—~Land Use.

108-Inspections,

109-~Source Sampling.

110-Stack Monitoring.
113—Clreumvention.
114-Severability Clause.
11%-Legal Application.

RzovraTiow QI-Fres

301—Pcrmit Fees,

302—Fee Schedules,

303—-Anaylsis Fees.

304—Technical Reports—Charges For
305—Hearing Bosrd Fees

RzcuraTioN [V--PROKIZITIONS

401—Opacity of Emissions,
402--Exceptions,

403—Quantity of Emissions.

404—Dust and Pumes.

405—Sulfur Compounds.

408—Disposal of Soild and Liquid Wastes,
407T—Nulsances.

408 Frost Protection and Orchard Heaters,
409—Incinerators.,

410—Scavenger Plants,

411-Sul{ur Recovery Unita

412—Sulfur Acid Unita,

413—Storage of Petroleum Products.
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Ca-Carsitas gravelly sand, O to 5 percent slopes

This is a deep, excessively drained s0il on alluvial fans, beach ridges,
and wash bottoms at elevations of 200 to =230 feet, It formed in mixed

alluvial materials weathered from granitic and metamorphic rocks,

Included in this unit in mapping are small areas of Carsitas soils with
short slopes of 5Atd 15 percent, About 125 acres of a wet phase of Carsitas
gravelly sand, west of Niland, is included in this unit, Other inclusions
are areas of Rositas sand (10 percent), sandy soils with more than 35 percent
gravel by volume (10 percent), Niland sand (5 percent), Superatition loamy
fine sand (3 percemt) and Antho* loamy fine sand (2 percent), A few amall
areas of sandy cobbly, stony, or very stony soils are included, In the
Llower Borrego Valley area this unit adjoins a simiiar soil mapped in San Diego

County, Carrizo very gravelly sard, O to ¢ percent slopes, The area whers

these soils join is a transition zone from gravelly to very gravelly sands,

and the small areas of very grévelly sands on the Imperial County side are

mapping inclusions in the Carsitas gravelly sand,

Typically the surface layer is a pink gravelly sand about 10 inches thick.
The underlying material is stratified very pale brown sand, ccarse sand,

gravelly sand, and gravelly coarse sand to a depth of é8 inches,

Permeability is rapid, Available water capacity is about 3 inches in an

approximate rooting depth of &0 inches, Runoff is slow with a slight ervsion

hazardo

This soil is used as a source of sard, Some of the very gravelly inclusions

in this unit are a source of gravel,

sTaxadjunct to the series
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This soil is also used for desert recreation, It has low potential
for desert wildlife habitat because of very sparse growth of shrubs and

herbaceous plants,

This soil has some poteqtial for deep rooted, high value crops such
as grapes and citrus, Special irrigation methods such as sprinklers or
drip emitters would be needed to apply water efficiently to this sardy
droughty soil, Frequent irrigation would be needed during the hot summer
months, GCccasional leaching water applications might be needed to prevent
salt accumulation, If high water tables built up urder irrigation, tile
drainage would be needed, Potassium should be adequate, but nitrogen and
phosphate fertilizers would be needed for good plant growth, Barnyard
manure or other organic matter improve the moisture and nutrient holding

ability of this sandy, droughty soil, Some areas may have a flood hazard,

This soil has potentizl for homesite and urban uses, Sandy soil
material and rapid permeability are basic features that affect use, House
slabs and footings should be designed to compensate for the low bearing
strength of this soil, Desert plants and other drought tolerent species
are best adapted for landscaping. Septic tank adsorbtion fields should
work well, but contamination of the ground water is possible in this
rapidly permeable soil., Some areas may have a flood hazard,

Capability unit IVs4, irrigated
VIIIst, dryland
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Vi - Vint loamy fine sand, wet

This is a deep soil with slopes of O to 2 percent on basin floors and
flood plains at elevations of 35 feet sbove to 230 below sea level. It
formed in alluvial and a\eolian sediments from diverse sources. Irrigstion
has caused perched water tables at depths of 36 to 60 inches. The water
table may rise to within 18 inches of the surface during periods of heavy
irrigation.

This unit includes some Vint ;oils with loam, very fine sandy loam
and fine sandy loam surface textures (10 percent). Also included with this
unit in mapping are Rositas fine sand, wet, O to 2 percent slopes (10 per-

cent), Indio loam, wet, (10 percent) and Meloland very fine sandy loam, wet

(5 percent).

Typically the profile to a depth of 60 inches is stratified light brown
and pink loamy fine sand with several thin lenses of heavy silt loam at

depths between 10 and LO inches,

Permesbility is moderately rapid. dunoff from bare soil is slow with
a slight erosion hazard. Unprotected surface soil has a slight wind erosion
hazard, with some abrasicn hazard to young plants. Available water capacity

is about 5.5 inches for a rooting depth of 60 inches.

This unit is used for all climatically suited field crops, vegetable
crops, and citrus. These soils are preferred for carrots and onions,
because the roots can be cleaned easily. All crops but legumes respond to

nitrogen fertilizstion., Frequent, light nitrogen avolications are best for

this easily leached soil. Some crops resvond to phosphorus. Potassium is

adequsate.
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Vi - Vint loamy fine sand, wet (Cont'd)

Sprinkler and drip irrigation are thé most efficient means of watering
crops on this séndy soil. Because of rapid water intake rates, surface ir-
rigaticon in borders and furrows requires runs of about 300 feet, high heads
of water, and slopes of about .003 for efficient water application. lidely
spaced tile drains are ﬁeeded to prevent high water tables ad provide leach-

ing outlets for salinity confrol,

This soil has potential for use as home sites and urban areas. The
sandy texture of the soil and high‘ water tables are basic features that
affect use. House slabs and footings need to be designed with enough strength
to compensate for the low bearing strength of this soil. Ietal should be
protected from contact with corrosive soil moisture. Drainage may be needed

to maintain salt sensitive landscaping plants.

Problems are likely with septic tank absorption fields because of high
water tables, and pessible contamination of groundwater from septic tank
effluent in this permeable soil. Tile drainage can help reduce and prevent
water table problems, but obstacles to tile installation and poor access to

outlets are the cormon case in built up areas. Tile and absorption fields

should be designed so that septic effluent is filtered through several feet

of soil before it cazn enter the tile drain. A central sewage system is best
for homes on this soil.

This soil is too permeable to be a good material for water impoundment
construction. Ponds and reservoirs on this soil need an impervious lining

to prevent seepage.
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Vi - Vint loamy fine sand, wet (Cont'd)

This soil has potentiai for cottontail, jackrabbit, California quail,
morning dove, and ringneck pheasant. They obtain their food primarily
from cropland. Idle areas support shrubs of creosote bush, wingscale,
paleleaf goldenbush, arrou-weed and mesquite which provide cover or food.
Where water tables are close to the surface, excavated ponds can be managed

for wetland wildlife habitat.

Capability unit IIwh, irrigated
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NV - Niland#* loamy fine sand

' This is a deep, well or moderately well drained soil with slopes of O
to 2 percent on the low terrace sediments of the Imperial East and West' Mesas.
at elevations of 35 to 300'feet. This soil shows more evidence of soilb |
forming processess than the Niland gravelly sand, wet, described as repre=
sentative for the series. A good desert pavement with desert varnish covers
tﬁe surface of some (but not. all) areas. Most areas have a thin, weak vesicul r
crust, Soft lime segregations are formed above and within the clayey lower |

portion of the 10 to 40 inch depth zone. In some places the clayey substrata

are tilted from the plane of the>present surface,

This unit includes Nilands soils with surface textures ranging from
loamy fine sand to gravelly sand, with loamy fine sand the most common.
Included with this soil in mapping are areas of Glamis soils (10 percent),
areas of Imperial# soils with lime segregations in the upper 40 inches (5 per=-.
cent), Superstition soils with fine textured substrata (5 percent), and Rositaéw
soils with lime segregations in the upper 40 inches (3 percent). A few areas

with short slopes of 2 to 5 percent are included,

Typically the surface layer is véry pale brown loamy fine sand about 2
inches thick. The next léyers are stratified, crossbedded, reddish yellow sand;
loamy sand, gravelly coarse.sand, and loamy coarse sand about 23 inches thick,
The deeper underlying layers are pink, heavy silty clay loan'to a depth of 60
inches, The silty clay lcam strata are saline and contain 7 to 10 pefcent by

volume of soft lime segregations,

Permeability is slow, Available water capacity is about & inches in an
effective rooting depth of 60 inches. Runoff from bare soil is slow with a

slight erosion hazard., Bare, dry soil has a slight wind erosion hazard with

#Taxadjunct to the series,
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NV - Niland#* loamy fine sand (Cont td;

an abrasion hazard to young plants,

This unit is used for desert recreation and military ordnance impact
areas, It has a low potential for desert wildlife habitat because of sparse

vegetation,

' The soil has potential for irrigated agriculture. Development depends
on an  adequate supply of good quality water, Sprinkler or drip irrigation |
systems will apply water more efficiently to this sandy soil than border or
furrow irrigation, Land smoothing will be needed to prepare ﬁhe ground for
sprinkler or drip irrigation. Where border and furrow irrigation is used
on this unit, slopes of ,002 to .OOB,/ggn:bout LOO feet,.and large heads of
water are best for efficient water use, lLand leveling is necessary for -
efficient border or furrow irrigation. Iand leveling on slopes greater than
.003 tends to concentrate the sandy surface materials on the downhill side of
the fields and expose silty clay materials on the'uphill side, giving greatly
different water intake rates on different portions of the samerfield. The
silty clay substrata are saline in many areas and may require considerable
leaching before exposed areas are productive, The slowly permeable substrata

make closely spaced tile lines a necessity for adequate drainage and leaching

outlets, and the maintenance of a favorable salt balance,

Thissoil is suited to field. crops, but because of:amaerobic conditions
and perched water tables at the top of the saline substrata after irrigation,
shallow rooted salt tolerant crops are best adapted, Alfalfa stands would be
difficult to maintain, due to the slowly permeable substrata and perched water

tables, Irrigated pasture grasses are a potential use, All crops but legumes

respond to nitrogen fertilization, Some crops respond to phosphate.

#Taxadjunct to the series,
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NV - Niland+# loamy fine sand (Cont'd}
Potassium is adequate,

This soil has potential for home sites and urban uses, Sandy surfaces,
clayey, slowly permeable subsurface layers, and salinity are baéic features
that affect use., House slabs and footings should be designed to compensate
for the low bearing strength of the sandy surface layers, If the clayey
subsurface layers are exposed, house slabs need to be desighed with extra
strength to withstand the stresses of shrinking and swelling, Irrigation of é
the area frequently enough to maintain a constant moisture level in the soil
will help reduce shrink and swelling stress from the clayey subsurface layersi
Concrete in contact with the soil should be’a dense mix made with a sulphate
resistant typg of cement, Metal should be protected from contact with this‘g
corrosive soil., Salt tolerant blants are best suited for landscaping, -
Problems may arise with septic tank absorption fields because of slow
permeability/iggelopment of perched water tables, Tile drainage ;an-help

reduce and prevent water table problems, but obstacles to tile installation

and poor.access to outlets are the common case in built up areas, Tile and
absorption fields should be designed so that septic effluent is filtered
through several feet of soil before it can enter the tile drain, Extra
length of septic tank absorption lines can help compénsate for the slow

permeability. A central sewage system is the best for homes on these soils,

#Taxad junct to the series,
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NV - Nilands* loamy fine sand (Cont'd}

"With proper construction methods, this soil‘is suited to water impbundment
areas such as reservoirs and fish ponds. The sardy ppper layers of the soil
muét.be excavated to the clayey substrata which are satisfactory‘floor material
for ponds, If the‘sandy laYers are mixed with the clayey substrata, and )
compacted, they can be used for embankments., Permeable strata and crack
fillings exposed in excavation should be sealed to prefent excessive seepage,

Large ponds need bank protection by vegetation such as bermuda grass or joint

grass or by rip-rap to prevent wave erosion during windy periods,

If irrigated, this soil has potential for cottontail, jackrabbit,
California quail, mourning dove, and ringneck pheasant. They obtain their
food pfimarily from cropland. These soils can be ponded and managed as
wetland habitat for ducks, geese and other wetland wildlife. The borders
for shallow impoundments should be dug down to and mixed with the clayey
substrata to prevent excessive lateral seepage. They can be planted to
alkali bulrush or watergrass, or can be drained, planted to small grain,
and flooded again for waterfowl feeding areas, |

Capability unit IIIs3, irrigated
VIIIsl, dryland

#Taxadjunct to the series
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"GF -~ Holtvilles* loam

This a deep, well drained soil with nearly level slopes on low terraces
at elevations from 30 to 200 feet, It formed in alluvial or lacustrine

sediments of mixed sources,

About half of the Holt#ille* soils in this unit have a surface cover of
windblown sand from 1 to 10'inches thick, About 10 percent of these Holtville¥
solls have a surface texture of silty clay loam or silty clay. Included with
this unit in mapping are Antho# soils with lenses of silty clay or silty cléy’

loam at depths between 10 to 40 inches (about 10 percent of this unit).' Antho

soils with silty clay surfaces are about 5 percent, Also included in this
- unit are areas of Imperial¥* soils (10 percent), Laveen soils (2 percent) and

Superstition soils (2 percent),

Typically the surface layers are light brown loam about 7 inches thick,

over pink silt loam about 7 inches thick., The underlying material is a.

reddish brown clay about 8 inches thick. The substratum below 22 inches is

a light brown very fine sandy loam to a depth of &0 inches, The soil profile
contains about 3 percent by volume of soft lime segregations that tend to

diminish with depth.

Permeability is slow, Runoff is slow with a slight hazard of water and
wind erosion. Available water capacity is about 10 inches in the assumed

rooting depth of 60 inches,

This soil is used for desert recreation, It has poor potential for deser

wildlife habitat because it is nearly barren of vegetation,
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?his soil has potential for irrigated agriculture, Development depends
on an adequate supply of good quality water, ILand leveling would be needed
to prepare the ground for border or furrow irrigation, Iand leveling with
deep cuts and fills may radically cﬁange the properties of this stratified
- soil, Iand smoothing would be needed before spfinkler irrigation, An
initial leaching for toxic salt reduction would be needed on most areas,

If per;hed water tables were created by irrigation, moderately spaced tile
drainage would become necessary, This soil is suited to general field and
vegetable cfops, but slow permegbility and poor aeration immediately after
irrigation make it only marginally suited to citrus. Incorporation of
barnyard manure and crop residues improve the tilﬁh of the easily compacted
surface layers, Potassium is adequate for all crops, Some crops show a
response to.phosphorus, Nitrogen requirementSof all crops, except legumes,

must be supplied in fertilizer.

Irrigation methods suitable for this soil are borders, furrows, cor-
rugations, and sprinklers, For surface irrigation, fields should be leveled
to a grade about ,002 to allow ample opportunity time without ponding., Slow
movement of water through the clayey layer in the profile makes careful ir-
rigation management necessary for good water penetration and leaching of
soluble salts, Ripping and subsoiling would be effective in improving water

penetration in this soil,

This soil has potential for home sites and urban areas despite its many
limitations, Dustiness of dry, unprotected surfaces, slow permeability, high
clay content of some soil layers and salinity are basic features that affect

use, House slabs need to be designed with extra strength to withstand the




| : RP7
-3 - 9515

stresses of shrinking and swelling and to compensate for the low bearing
strength of this soil., Other measures that help reduce stress to house
slabs are excavating the clayey soil layers and backfilling the base area
with compacted later of nonplastic soil, and irrigating the area frequently
enough to maintain'a constant moisture level in the soil. Concrete in
contact with the soil should be‘a dense mix made with a sulphate resistant
type of cement., Metal should be protected from contact with this corrosive

soil, Plants which are not salt sensitive are best suited for landscaping,

Problems are likely with septic tank adsorbtion fields because of ‘slow
permeability of the clayey layers of the soil., Water tables may develop
under heavy use, Permeability problems can be overcome in most areas by
excavating filter field trenches to depths below the clayey soil layers,
‘Tile drainage can help reduce and prevent water table problems, but obstacles
to tile installation and poor access £o outlets are the common case in built
up areas, Tile and adsorbtion fieldé should be designed so that septic ef-
fluent is filtered through several feet of soil before it can énter the tile

drain.,

The'perméable layers below the clayey layers are & construction problem
for water impoundment areas such as reservoirs and fish ponds, Howevef,
where the clayey soil layers are thick enough, they can bé excavated, stock-
piled, and used to line pond excavations, ‘The embankments of large water
areas need protection such as rip-rap or vegetation such as bermuda grass or
joint grass to prevent wave erosion,

Capability unit IIs3, irrigated
VIIIsl, dryland

#Taxadjunct to the series
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GM - Holtvilles#-TImperial®silty clay loams, O to 2 percent slopes

‘These soils are on the low terrace surfaces of the Imperial East Mesa at
elevations between 30 and 200 feet, The Holtvilles and Imperial* soils occur
toéether in an unpredictable pattern. The Héltville* silty clay loam is
about 4O percent of the unit, and the Imperial¥* silty clay loam about 30 per=
cent, Included with these soils in mapping are soils with a silty clay loam
or clay loam profile containing a few lime segregations (about 10 percent of
the unit), stratified soils with’a silt loam over sility clay profile with
lime segregations (about 10 percent), Antho¥* soils (about 5 percent) and ’
Niland loamy fine sand (about 5 percent), Many areas of this unit are

moderately salinse,

The Holtvilled soil is a deep, well drained soil, It formed in alluvial

or lacustrine sedimgnts of mixed sources,

Typically the surface layers are light brown silty clay loam about 10
inches thick., The underlying material is a reddish brown clay about 12 inches
thick, The layer below 22 inches is a light brown very fine sardy loam to a
depth of 4O inches, Deeper soil layers%g%ratified pink silty clay and ligh£
brown silt loam to a depth of 60 inches, The soil profile contains about 3

percent by volume of soft lime segregations that tend to diminish with depth,

Permeability is slow, Available water capacity is about 10 inches for
an estimated rootiﬁg depth of 60 inches, Surface runoff is slow, and the

erosion hazard is slight.,

The Imperial#* soil is a deep moderately well drained soil., It forms in

clayey sediments from mixed sources,
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Typically the surface layer ié a pink silty clay loam about 12 inches

. thick. The underlying layers are stratified pink heavy silty clay loam and
silty clay to a depth of 60 -inches, An aﬁpearance of platy structure is the
result of stratified deposition, Efflorescenssg of gypsun and brown stains
are common in the cracks and pores, The profile contains abouﬂ 1 percent

by volume of soft lime segregations, which is not a feature of other Imperiél

soils,

Permeability is slow, Available water capacity is about 8.0 inches,
assuming a 60 inch rooting depth and an average salinity of 6 millimhos,

Runoff is slow, and erosion hazard is slight.

These soils are used for desert recreation, but have low potential for
desert wildlife habitat because of very sparse plant growth, They have been

used as a source of clayey materials for canal lining and for improving Jjeep

trails in sandy areas,

These soils are suited to water impoundment areag:and where water is
available, have potential for use as reservoirs, fish ponds, and wetland
wildlife management areas, Care must be taken to seal permeable layers
exposed‘in pond e;cavations. Rip-rap or vegetation such as joint grass or

bermuda grass is needed for bank protection from wave erosion on large water

areas,

These soils have potential for irrigated agriculture. Development
depends an an adequate supply of good quality water, If this land is to
be brought into cultivation, land smoothing for sprinkler irrigation or

stake leveling for surface irrigation will be necessary, Initial leaching
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will usually be required to reduce soluble salts., If perched water tables
developg, closely spaced tile drains will be needed, for salinity control

and.to reduce high water tables, Bécause of the problems in maintaining

a good salt balance, salt tolerent crops are best adapted,

Irrigation methods suitable for these solls are bordérs, furrows,
corrugations, and sprinklers, For surface irrigation, fields should be
leveled to grades between ,001 and ,002 to allow maximum opportunity time

without ponding.

These soils have some potential for urban uses despite many limitations,
Slow permeability, high clay contert, salinity, and stresses of shrinkihg and
swelling are basic features that affect use, Concreté in contact with the
soil should be protected from contact with these corrosive soils.. Salt
>tolerant plants are best suited for landscaping., Problems are likely with
septic tank adsorbtion fields because of slow permeability. A central

sewage system is the best for homes on these soils,

Capability unit IIs3, irrigated

VIIIsl, dryland

#Taxadjunct to the series




RPZ
9=-75

TCE -~ Torriorthents and Orthids, 5 t¢ 30 percent Slopes

This unit is made up of deep, well to excessively drained soils of
terrace escarpments and old alluvial fans dissected by geologic erosion at
elevations of 350 feet above to 200 feet below sea level, Local relief is
less than 25 feet, fhe goils are formed in mixed, unconsolidated'alluvial
sediments. The unit is about 55 percent Torriorthents (soils with little
or no profile development) and about 30 percent Orthids (soils with significant
lime accumulation or other evidence of profile de#elopment). Delineated areai
of this‘unit may contain both, or only 1 of the major component kinds of soilé

are
Included with this unit in mapping/some dissected areas of Superstition

(about 10 percent) and laveen soils (about 5 percent), Saline areas are

common, This unit joins the San Diego County mapping unit, Sloping Gullied

Land, and is used to delineate the same landscape along the County Line in ’
Lower Borrego Valley. Abdut 120 acres of channeled Rositas soils with slopes

of 1 to 5 percent are included with this unit in the Lower Borrego Valley are:

Permeability of the soils in this unit ranges from slow to rapid. There
are no restrictions to root penetration to depths of 60 inches or more,
Available water capacity may range from 3 to 10 inches, Runoff is rapid with

a high erosion hazard,

These soils are ﬁsed for desert recreation., They have low potential for
wildlife habitat because of very sparse vegetation. The soils.are not suited
to agricﬁlture in their natural state. Development and reclamation for ir-
rigated agriculture is possible, but is not considered economically feasible,
Limitations and potentials for homesite and urban uses can only be determinedi

by on site investigation of the soil materials,

Capebility unit VIIIet
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Ro = Rositas fine sand, O to 2 percent slopes

This is a deep, somewhat excessively drained soil of flood plains,
basins, and terraces at elevations of 300 feet above to 200 feet below sea

level formed in alluvial or aeclian sands from diverse sources, Most bodies

of this soil are on the Imperial East and West Mesas,

About 25 percent of this unit is a soil like Rositas fine sand, but
with a chroma of 3 (lower than the chroma allowed for the series), Inclusions
of low dunes of Rositas fine sand with slopes of 2 to 9 percent make up about
10 percent of this unit, About 10 percent of this unit is inclusions of
Rositas loamy fine sand#*, O to 2 percemt slopes, ;Other inclusions in this
unit are Vint soils (10 percent), Meloland soils (5 percent) and Niland
fine sand (5 percent), There ars numerous small inclusions of Antho*,
Glamis, and Superstition soils im blowouts and swales, In the Lower Borrego
ValleyAarea, this unit adjoins the same unit in the San Diego county soil

survey,

Typically the profile to adepth of 60 inches or more is a reddish

yellow fine sand,

Permeability is moderately rapid, Available water capacity is about
L inches in a rooting zone of 60 inches, Runoff from bare soil is slow ard
erosion hazard is slight. Wind erosion hazard from bare dry soil is slight

or moderate with an abrasion hazard to young plants,

This sdil is used for desert recreation and desert wildlife habitat,
Some areas of this soil support good stands of creosote bush and other shrubs
including white bursage, ephedra, desert buckwheat, and mesquite which provide

food and cover for rabbits, quail, and doves,
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Ro = Rositas fine samd, O to 2 percent slopes (Cont'd)

This soil has potential for irrigated agriculture. Development dependsg
on an adequate supply of good quality irrigation water, Land leveling or
smoothing, and carefull irrigation design and management are needed for
agricultural development, Sprinkler and drip irrigation are the most effici 1t
means of watering crops on this sandy, droughty soil., Because of rapid watef
intake rates, surface irrigation in borders and furrows requires runs of
about 250 feet, high water heads of water, and slopes of about ,003 for
efficient water gpplication. Adequate irrigation system design is very
important because of the frequent irrigations n.eded on this droughty soil
during the hot summer months, If water tables develop under irrigation,
widely spaced tile drains can be installed to control such water tables and

provide leaching outlets for salinity control., Protection from wind is

helpful in many areas,

This soil is suited to all climatically adapted crops including citrus,
Incorporation of barnyard manures and crop residues improves the water and
nutrient holding ability of this sandy, droughty soil. Potassium is adequate
but nitrogen must be added to meet the recuirements of all crops except: k

legumes, Some crops respond to phosphorus,

This soil has potential for use as home sites and urban areas. The
sandy texture of the soil material is the basic feature that affects use,
House slabs and footings need to be designed with enough strength to compens t-
for the low bearing strength of this soil., Metal should be protected from |

contact with ecorrosive soil moisture, Good irrigation and fertdlization

programs are needed to maintain most climatically adapted landscaping plants
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Ro -~ Rositas fine sand, O to 2 percent slopes (Cont'd)

Septic tank absorption fields usually function well but there is a
hazard of possible contamination of groundwater from septic tank effluent
in this moderately rapidly permeable soil. Widely spaced tile drains help
reduce water table problems that may develop under heavy use of septic tank
absorption fields, Tile and absorption fields should be designed so that
septic effluent is filtered through several feet of soil before it can enter

the tile drain,

This soil is too permeable to be a good material for water impoundment
construction, Ponds and reservoirs on this soil need an impervious lining
to prevemnt seepage.

Capability unit IIIsl, irrigated
VIIIsl,dryland
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RoB - Rositas fine sand, 2 to 9 percent slopes

This is a deep, somewhat excessively drained soil of dune areas, sand
hills, and alluvial fans, at elevations of 200 feet below to 350.feet above
sea level, It is most common on the Imperial East Mesa and at the edges of
the Algodones sand hills, but includes about éOO acrés of smooth slopes on

the west edge of Superstition Mountains.

About 25 percent of this unit is a soil like Rositas fine sand, but
with a chroma of 3 (lower than the chroma allowed for the series), About 10 |
percent of the unit is inclusions of Rositas soils with slopes of less than
2 percent, Included with this soil in mapping/2;:ll interdune areas of
Anthos*, Glamis, Indio, Superstition, and Vint soils (about‘10 percent, total);

About 400 acres of this soil on the west side of Superstition Mountain has

spots with stony or cobbly surfaces (shown by spot symbols),

Typically the profile to a depth of &0 inches or more is a reddish

yellow fine sand,

Permeability is moderately rapid., Available water capacity is about
L inches for a rooting depth of 60 inches. Runoff from bare soil is slow
and erosion hazard is slight., Wind erosion hazard from bare dry soil is

slight or moderate with an abrasion hazard to young plants,

This soil is used for desert recreation and desert wildlife habitat,
Some areas of this soil support good stands of creosote bush and other shrubs
including white bursage, ephedra, desert buckwheat and mesquite which provide

food or cover for rabbits, quail, and doves,
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RoB - Rositas fine sand, 2 to 9 percent slopes (Cont'd)

"This soil has potential for irrigated agriculture, Development depends
on an adequate supply of good quality irrigation water, Considerabls land |
smgothing is needed_for agricultural development, especially in‘dﬁne areas,
Sprinkler and drip irrigation are the most efficient means of watering crops
on this sloping sandy, droughty soil, Adequate irrigation system design is
very imﬁortant because of. the frequent irrigations needed on thig droﬁghtj
soil during the hot summer months, If water tables develop under irrigatiocn, '
widely spaced tile drains can be installed to control such water tables and
provide leaching outlets for salinity control. Protection from wind is

important on most areas to prevent soil movement and plant abrasion,

This soil is suited to all climatically adapted crops iﬁcluding'citrus.
Incorporation of barnyard manures and crop residues improves the water and
nutrient holding ability of this sandy, droughty soil, Potassium is adequgte
but nitrogen muﬁt be added to meet the requirements of all crops except

legumes, Some crops respond to phosphorus, \

This soil has potential for use as home sites and urban areas, Sandy
texture of the soil material is the basic feature»that‘affects use, House
slabs and footings need to be designed with enough strength to compensate for
the low bearing strength of this soil, Wind breaks are needed in most areas
to prevent encroachment and damage from blowing sand, Metal should be proteced
from contact with corrosive soil moisture, Good irrigation and fertilization

programs are needed to maintain most climatically adapted landscaping plénts.




RPZ
9=-75

RoB = Rositas fine sénd, 2 to 9 percent slopes (Cont'd)

Septic tank absorption fields should function well but there is a hazard’
of* possible contamination of groundwater from septic tank effluent in this |
moderately rapidly permeable soil, Absorption fields on slopes greater
than 8 percent need careful design to prevent downslope seepage, Widely
spaced tile drainage caﬁ help reduce water table préblems, that may develop
under heavy use of septic tank ébsorption.fields. ?ile and absorption
fields should be designedﬂso that septic effluent is filtered through
several feet of soil before it can enter the tile draih.

Capability unit IIIs4, irrigated
Viiis1, dryland
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RM - Rositas silt loam, O to 2 percent slopes

This is a deep, somewhat excessively drained soil of flood plains,
basins, and terraces at elevations of 35 to 300 feet, It is formed in
alluvial or aeolian materials from diverse sources, Most bedies of this

soil are on the Imperial East and West Mesas,

About é5’percent of this unit are soils similar to Rositas soils but
duller in color (Chromaqf 3)., In some areas the silty surface is gray.
In some patchy areas a few inches of sand have blown over the silty surface,
Included are small areas of Rositas soils with a silt crust over a platy
fine sandy locam surface layer., A few small areas of soils similar to
Rositas silt loam, but with 1 to 5 percent of soft masses of lime in the
profile are included. Included with this unit in mapping are areas of
Vint silt loam (about 20 percent), Also included are Rositas soils with
surface textures of clay loam, sandy clay loam, or fine sandy loam (5 percent),
and Meloland fine sand (5 percent), Scattered coppicé dunes of Rositas fine

sand cover about 3 percent of some areas of this unit,

Typically the surface layer is a pinkish gray silt loam about 12 inches
thick, The underlying layers to a depth of 60 inches or more are reddish

yellow‘fine sand,

Permeability is moderately slow., Available water capacity is about
5.5 inches for a rooting depth of 60 inches, Runoff from bare soil is slow

with a slight water erosion hazard and a moderate wind erosion hazard,

This soil is used for desert recreation, It has a low potential for

desert wildlife habitat because of very sparse vegetation,




RPZ
9-75

RM -~ Rositas silt loam, O to 2 percen. slopes (Cont'd)

‘This soil hasApotential for irrigated agriculture., Development depends
on an adequate supply of good quality water, lLand leveling would be needed
to.prepare the ground'fof border or furrow irrigation. ILand leveling would
radically change the characteristics of this soil if the sandy substrata were
exposed., Land smoothing would be needed‘beforersprinkler or drip irrigation,
An initial leaching for toxic salt reduction is heeded on some areas, For
surface irrigation, field slope should be about ,002 and runs should not
be longer than % mile, If perched water tables develop under irrigation,

they can easily be controlled by widely spaced tile drains, Protection

from the wind may be helpful in some areas,

This soil is suited to all climatically adapted crops including citrus.
Incorporation of barmyard manures and crop residues helps maintain good "
tilth and improves water intake of the easily cdmpacted surface layer, Potas
sium is adequate but nitrogen must be added to meet the requirements of all f

crops except legumes, Some crops respond to phosphorus,

This soil has potential for use as home sites and urban areas. Dustines
of dry, unprotected surfaces, and sandy texture o} the subsurface layers arer
basic features that affect use, House slabs and footings need to be designec
with enough strength to compensate for the low beéring strength of this soil.
Metal should be protectéd from contact with corrosive soil moisture, Most

climatically adapted plants are suited for landscaping. _

-Septic tank absorption fields should function well but thereis a
hazard of possible contamination of groundwater from septic tank effluent

in the permeable subsurface layers, If perched water tables build up under




RPZ
9-75

RM ~ Rositas silt loam, O to 2 percent slopes (Cont!d)

heavy use of absorption fields, widely spaced tile drains can relieve the
problem, -but obstacles to tile installation and poor access to outlets
are often the common case in built up areas. Tile and absorption fields
should be designed so that septic effluent is filtered through several

feet of soil before it can enter the tile drain,

This soil is too permeable to be a good material for water impoundment
construction., Pords and reservoirs on this soil need an imprevious lining
to prevent seepage.

Capability unit ITIel, irrigated
VIIIel, drylard
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Rp - Rositas fine sand, wet, O to 2 percent slopes (Cont'd)

This soil is used for and suited to all climatically adapted crops
including citrus, It is a preferred soil for spring melons because it warms

up quickly., The soil washes easily from carrots and onions, Incorporationﬁ

of barnyard manures and crop residues improves the water and nutrient holding 2

ability of this sandy, droughty soil. Potassium is adequate but nitrogen m

be added to meet the requirements of all crops except legumes, Some crops

e

respond to phosphorus,

Sprinkler and dfip irrigation are the most efficient means of watering

crops on this sardy, droughty scil. Becauss. of rapid water intake rates,

surface irrigation in borders and furrows requires runs of about 250 feet,

high heads of water, and slopes of about ,003 for efficient water application.
Adequate irrigation system design is very important because of the frequent

irrigations needed on this droughty soil during the hot summer months. Widely

spaced tile drains are needed to prevent high water tables and provide leach g E

outlets for salinity control.

The soil has potential for use as home sites and urban areas., Sandy
texture of the soil and high water tables are basic’features that affect
ﬁse. House slabs and footings.need to be designed with enough strength to
campensate for the low bearing strength of this soil., Metal should be
protected from contact with torrosive ;oil moisture, Drainage may be needed

to maintain salt sensitive landscaping plants.

Problems are likely with septic tank absorption fields because of high
water tables, and possible contamination of grourdwater from septic tank
effluent in this permeable soil., Tile drainage helps reduce and prevent

water table problems, but obstacles to tile installation and poor access to

[}
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Rp - Rositas fine sand, wet, O to 2 percent slopes (Cont!d)

outlets are the common case in built up areas, Tile and absorption fields
should be designed so that septic effluent is filtesred through several feet
of soil before it can enter the tile drain, A central sewagé'system is

best for homes on this soil,

This soil is too perméable to be a good material for water impoundment
construction., Ponds and reservoirs on this soil need an impervious lining

to prevent seepage,

This soil has potential for cottontail, jackrabbit, California quail,
morning dove, and ringneck pheasant, They obtain their foed primarily
from cropland, Idle areas support shrubs of creosote bush, white bursage,
paleleaf goldenbush, arrow—wegd and mesquite which provide cover or focd,
Where water tables are close to the surface, excavated pords can be mamaged

for wetland wildlife habitat,

Capability unit IIIwh, irrigated
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RS - Rositas sand, O to 2 percent slopes

“This is a deep, somewhat excessively drained soil of flood plains, basin.,
and terraces at elevations of 300 above to 200 feet below sea level., It is
formed in alluvial sands from diverse sources, Most bodies of this soil are'on

the Imperial East and West Mesas,

About 25 percent of'this.unit-is soils that resemble Rositas except for:
duller colors (chromas of 3).. Included in this unit‘are'sandy soils that
contain, within a depth of 10~ to 40-inches, thin strata of gravelly sand
(10 percent), sandy soils that have thin strata of both gravelly sand and
textures finer than loamy fine sand~ (10 percent), and soils with dominant
textures of coarse sand (5 percent), Other inclusions are Carsitas soils .
(5 percent), Vint soils (5 .percent), Rositaslfine sand (5 percent), and
Niland sand (3 percent)., A few acres of Rositas sand on siopes of 2 to 9 o
percent are included., About 200 acres of this unit have stones or ccbbles of

the surface (shown by spot symbols on the map).

Typically the profile to a depth of 27 inches is stratified pink and
reddish yellow sand and coarse sand underlain by pink fine sand to a depth

of 60 inches or more,

Permeability is moderately rapid., Available water capacity is about
3.5 inches in a &0 inch root zone, Surface runoff from bare soil is slow,

water erosion hazard is slight, and blowing hazard is slight or moderate,

. Young plants are susceptible to soil blowing damage,

This soil is used for desert recreation and desert wildlife habitat,

Some areas are used as a source of sand,
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RS -~ Rositas sand, O to 2 percent slopes (Cont'd)

The potential of this desert soil for wildlife habitat is limited by
the low rainfall. A sparse shrub growth of creosote bush, wingscale, and

a few mesquite provide food and cover for wildlife,

This soil has potential for irrigated agriculture, Development deperds
on an adequate supply of good quality water, Sprinkler and drip irrigation |
are the most efficient means of watering crops on this sandy, droughty soil. ,
Land smoothing is needed in most places before installation of an irrigation
system, Adequate irrigation system design is very impgrtant because of the
frequent irrigations needed on this droughty soil during the hot summer
months, Widely spaced tile drains are needed if high water tables result

from irrigation or seepage. Protection from wind is helpful in some areas,

This soil is suited to all climatically adapted crops including citrus,
Incorporation of btarnyard manure and crop residues improves the water and
nutrient holding ability of this sardy, droughty soil. Potassium is adequate.
Frequent, light applications of nitrogen on this easily leached soil meets

the requirements of all crops except legumes, Some crops respond to phosphorus.

This soil has potential for use as home sites arnd urban areas. The sandy
texture of the soil is the basic characteristic that affects most uses, House
slabs and footings need to be designed with enough strength to compensate for
the low bearing strenéth of this soil, Metal should be protected from contact
with corrosive soil moisture, Most climatically adapted plants can be used
for landscaping, but will require a careful program of irrigation and ferti-

lization,
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' Septic tank absorption fields unsually function well, but there is a
hazard of possible contamination of groundwater from septic tank effluent in .
this moderately rapidly permeable soil, If perched watér tables develope
under heavy drainaée field use, widely spaced tile drains helps reduce and
prevent water table problems, but obstacles to tile installation and poor
access to outlets are the comﬁon case in built up areas, Tile and absqrptiof
fields should be designed so that septic effluent is filtered through severa}

feet of soil before it can enter the tile drain,

This'soil,is too permeable to be a good material for water impoundment’
construction, Ponds and reservoirs on this soil need an imperious lining
to prevent rapid seepage,

. Capability unit IVsk, irrigated
VIIIsl, dryland




9-75

RT - Rositas* loamy fine sand, O to 2 percant slopes

This is a deep, somewhat excessively drained soil on terraces at ele-
. vations 35 to 300 feet. It formed in alluvial or aeclian sands from diverse
sources, Most bodies of this soil are on the Imperizl East Mesa.

Most areas of this unit have a 10 to 30 percent surface cover of fine
gravel and lime concretions. Areas of Rositas# soils with swrface textures
of fine sand (about 20 percent) and fine sandy loam (about 10 percent) are
included in this unit: About 300 acres of this unit is Rositas# soils with
gently undulating élopes of 2 to 5 percent, Included with this unit in
mapping are soils with sandy profiles containing a few soft lime segregations
and a few thin lenses of fine sandy loam, silt loam or silty clay loam, These
soils seem to have a random distribution within or adjoining bodies of Rositas:
soils and were lnot practical to separate. About 10 percigzkof this unit are
soils‘which resemble Rositas¥* loamy fine sand but which/éppreciable segregated |
lime, Other inclusions are areas of Antho* soils (5 percent), Superstition
soils (5 percent) low dunes of Rositas fine sand (3 percent), and Holtvillex
soils (2 percent). 1In some:pedons the subsurface layers.contain a few gravel
or ‘even ﬁhin gravelly layers., In some pedons, of Rositas® soil irregular mas-
ses of sandy material appear to be weakly cemented by lime, About 100 a;res
of this unit, adjacent to the Interstate 8, is shallow borrow areas with bot-
toms of sandy material containing a few lime segregations, About 10 acres’ of

this unit on the East Mesa, east of Holtville, has been excavated and lined

as a holding pond (salt pord) for geothermal well effluent,

Typically the surface layer is a light brown, slightly hard, loamy fine

sand about 4 inches thick, The underlying layers are pink and very pale brown.

#Taxadjunct to the series
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RT - Rositas* loamy fine sand, O to 2 percent slopes (Cont'd)

soft fine sand to a depth of 60 inches. The profile below A4 inches contains
1 to 2 percent segregated lime in soft masses and concretions, which dimini: e

gradually with depth., The segregated lime is not typical of the Rositas serie

Permeability is moderately rapid. Available water capacity is about 4
inches in a rooting depth of 0 inches. Runoff from bare soil is slow with .
a slight erosion hazard. There is a slight hazard of wind erosion, with-a |

slight hazard of abrasion to young plants,

This soil is used for desert recreation. Most areas have only a sparse

stand of creosote bush and have low potential for desert wildlife habitat,

This soil has potential for irrigated agriculture, Development depenﬁ
on an adequate supply of good quality irrigation water, land leveling br‘;
smoothing, and careful irrigation design and management are needed for agri@al
tural development, Sprinkler and drip irrigation are the most efficient
means of watering crops on this sandy, droughty soil. Because of rapid watér
intake rates, surface irrigation in borders and furrows requires runs, of
about 250 feet, high heads.of water, and slopes of about ,003 for efficient
water application., Adequate irrigation system design is very important |
because of the frequent irrigations needed on this droughty soil during the
hot summer months, If water tables develop under irrig#tion, widely spaced

tile drains can be installed to control the water table and provide leachiﬁu

w

outlets for salinity control., Protection from wind is helpful in most plac

This soil is suited to all climatically adapted crops including citrus
Incorporation of barnyard manures and crop residues improves the water and

nutrient holding capacity of this sandy, droughty soil, Potassium is adequ

but nitrogen must be added to meet the requirements of all crops except leguz:

Some crops respond to phosphorus.,
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RT - Rositas+ loamy fine sand, O to 2 percent slopes (Cont'd)

This soil has potential for use as home sites and urban areas, The
gsandy texture of the soil is the basic feature that affects use, House
slabs and footings need to be designed with enough strength to compensate
for the low bearing strength of this soil., Metal should be protected from
contact with corrosive soil moisture, Good irrigation and fertilization

programs are needed to maintain most climatically adapted landscaping plants.

Septic tank absorption fields should function well but there is a hazard
of possible contamination of grourdwater from septic tank effluent in this
mederately rapidly permeable soil, VWidely spaced tile drains -help reduce
water table problemé, that may develop under heavy use of septic tank
absorption fields, Tile and absorption fields should be designed so that
septic effluent is filtered through several feet of soil before it can enter

the tile drain,

This soil is too permeable to be a good material for water impoundment
construction. Ponds and reservoirs on this soil need an impervious lining

to prevent seepage.

Capacility unit IIIsk, irrigated
ViIIs!, dryland
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This unit is composed of areas where the upper layers of soil materials
have been removed, The areas of this unit are from 3 to 20 feet below the
natural surface, and the drainage ranges from excessive ﬁo poorly drained,

Elevations are 30 to 300 feet,

Included with this unit in mapping are small areas of undisturbed soils,

spoil piles, and screening duﬁps.

Rooting depth is not restricted within depths of 40 inches, except in

: areas where the water table is high, Runoff is uéuallj ponded and erosion
hazard is slight, Sediment deposition in the bottoms occuré where runoff

is trapped.v Areas of this unit are often used for solid waste disposal,
Where suitable cover soil is available, this unit is well suited to sanitary
landfills, Sanitary lapdfills should be protected from runoff water where

permeable site and fill materials could result in groundwater contamination,

This unit has some use as wildlife habitat, 1In areas with high water
tables, small ponds are present, at least seasonally, Water areas support
warm water fish, frogs, muskrats and waterfowl, The edges have a rich
vegetation of catiails, salt cedar, Baccharis, mesquite, and arrow-weed,
Areas of the unit not affected by water tables often have a better growth
of shrubs and herbs than the surrounding areas, because of collected run-

off waters, These areas provide food and cover for doves, queil, and rabbitsg

Areas of this unit may be graded or filled and reclaimed for agricultural
or urban purposes, Thelr suwitability and limitations for these purposes would

require on~gite investigation of the available soil materials,

Capability unit VIIIel




RPZ
9-75

§S - Superstition loamy fine sand

" This is a deep, somewhat excessively drained soil with slopes of O to 1
percent on old terraces and fans at élevations of 40 to 300 feet, It formed

in sandy alluvial sediments of diverse origiﬁ.

Included with this unit in mapping are areas of Superstition soils with
surface layers of fine sand (10 percent), and fine sandy loam (5 percent),
and small areas of Superstition soils with short slopes of 1 to 9 percent,
Also included are areas of soils similar to Superstition soils, but containe
ing strata of coarse sand or gravelly sard at depths between 10 and 4O inches
(3 percent)., Other inclusions are Rositas® loamy fine saﬁd (15 percent), Antho-
loamy fine sand (7 percent), Glamis soils (5 percent) and Laveen loam (3 per-

cent), all with slopes of less than 2 percent,

Typically the surface layer is pink calcareous loamy fine sand about
6 inches thick. The next layer is a pink loamy fine sand about 11 inches
thick, with about 6 percent by volume of prominent soft masses and concre-
tions of lime, The underlying layers are pink and pinkish white sand to a

depth of several feet, with very few lime segregations below 36 inches,

Permeability is moderately rapid. Available water capacity is about
L4 inches for a rooting depth of 60 inches, Runoff from bare soil is slow
and erosion hazard is slight, Wind erosion hazard from bare dry soil is

slight or moderate with an abrasion hazard to young plants,

This soil is used for desert recreation., Most areas have only a sparse

stand of creosote bush with a low potential for desert wildlife habitat,
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SS - Superstition loamy fine sand (Cont'd)

This soil has potential for irrigated agriculture, Development depends
on an adequate supply of good quality irrigation water, Land leveling or
smoothing, and careful irrigation design and management are needed for
agricultural development,- Sprinkler or drip irrigation are the most ef-
ficient means of watering crops on this sandy, droughty soil., Because of
rapid water intake rates, surface irrigation in borders and furrows requires ’
runs éf about 250 feet, high heads of water, and slopes of about ,C03 for
efficient water application, Adequate irrigation system design is very
important becausé of the frequent irrigations needed on this droughty soil
during the hot swmmer months, If water tables develop under irrigation,
widely spaced tile drains can control such water tables and provide‘leaching
outlets for salinity control, Protection from wind would be helpful in

most areas,

This soil is suited to all climatically adapted crops including citrus,
Incorporation of barnyard manures and crop residues improves the water ard
nutrient holding ability of this sandy, droughty soil., Potassium is adequate;
but nitrogen must be added to meet the requirements of all crops except

legumes, Some crops respond to phosphorus,

This soil has potenﬁial for use as home sites and yrban areas. The
sandy texture of the soil is the basic feature that affects use, House
slabs and‘footings need to be designed with enough strength to compensate
for the low beéring strength of this soil, Metal should be protected from
contact with corrosive soil meoisture, Good irrigation and feriilization

programs are needed to maintain most climatically :adapted landscaping plants,
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SS - Superstition loamy fine sand (Cont!'d)

Septic tank absorption fields should function well but there is a
haéard of contamination of groundwater from septic tank effluent in this
permeable soil, Widely spaced tile drains can help reduce water table
problems that may develop under heavy use of septic tank absorption fields.,
Tile and absorption fields should ge designed so that septic effluent‘is

filtered through several feet of soil before it can enter the tile drain,

This soil is too permeable to.be a good material for water impoundment
construction., Ponds and reservoirs on this soil need an impervious lining

to prevent seepage.

Capability unit IIIs4, irrigated
VIIIs!, dryland
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GC = Glenbar complex, O to 2 percent slopes

The soils of this complex are formed on tilted, folded, and faulted
unconsolidated‘stratified sediments along the edges of the valley, outside
the irrigated area at elevations of 100 to =230 feet, Large areas of this
unit lie southeast of Superstition Mountain along the northern edge of
the West Mesa, Other extenéive areas are along Highway CA 86 on desert
areas both north and south of XKane Spring. The members of the complex are
thin linear bodies, intricately interwined, and would be extremely difficult
to map separately at a large scale, The pa:ent sediments are dominately of
a silty clay loam texture, but include strata of silty clay, clay loam,
sandy loam, silt loam, loamy very fine sand, and sand., Most of the fine and
moderately fine-textured étrata are moderately to strongly saline, Some areas;
are hummﬁcky. Surface textures range from silty clay to gravelly sand but
local alluvial overwésh or thin aeolian deposits give most surfaces a
texture of sand, fine sand or silt loam, Some areas have a partial desert
-pavement of thin flat sandstone fragmenté, water-worn gravel, and lime
concretions, This complex consists of about 50 percent Glenbar soils, 10
percent Imperial soils, 10 percent Indio soils, 7 percent Meloland soils, 5
percent Niland soils, and 5 percent Holtville soils, Included are about
1000 acres (8 percent), mostly in the area of T. 12S., R. 11E., of soils
with a stratified prbfile of silty clay loam, clay loam, and heavy silt
loam textures and pale yellow and light yellowish brown colors (R.5Y hue).

Minor inclusions of Rositas soils ard vint soils total about 5 percant,

The Glenbar soil is a deep, well drained soil, It formed in alluvial

sediments of mixed origin,
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Typically the surface layer is pinkish gray silt loam about 13 inches
thick, The underlying materials are light brown stratified sandy clay loam,

clay loam, and silty clay loam to a depth of 40 inches,

Permeability is slow, The available water capacity is about 10 inches
in an approximate rooting depth of 60 inches, Surface runoff is slow and
the erosion hazard is slight, although many areas have rills, gullies, and

occasional deep arroyos from geologic erosion.

This unit is used for desert recreation, It has a low potential for

desert wildlife habitat because it is nearly barren of vegetation,

This unit has potential for irrigated agriculture, Developementrdepends
on an adequate supply of good quality water, Iand leveling is needed to
prepare the ground for border or furrow irrigation. Iand smoothing is needed
before sprinkler irrigation. An initial leaching for toxic salt reduction
would be needed on most areas; Irrigation would probably create perched

water tables, and tile drainage would become necessary.

These soils are suited to general field crops, winter vegetables; and
melons. Some difficulty can be expected in maintaining alfalfa stands because
of temporary anaerbic conditions after irrigation. fhe soils are sticky and
difficult to remove from crops like carrots and onions, Because of the
problems in maintaining a good salt balance, without water logging the root
zone, the soils are not suited to citrus, Incorporation of crop residues and
barn yard manure would help to maintain good tilth and improve water intake
on these moderately fine textured soils, Potassium is adequate for all crops

but nitrogen requirements of all nonleguminous crops must be added, Some

crops would respond to phosphorus application,
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This unit has potential for home sites and urban areas despite some
1imitations. Slow permeability, high clay content, and salinity are basic
features that affect use, -Houée slabs need to be désigned with extra streng‘bhg
to withstand thé stresses of shrinking and swelling and to compensate for |
the low bearing strength of these moderately fine textured soils, Other
measures that help reduce stress to house slabs are baékfilling the base
area with a compacted layer of nonplastic soil, and irrigating the area
frequeﬁtly encugh to maintain a constant moisture level in the soil, C(oncrete.
in contact with the soil should be a dense mix made with a sulphate resistant
type of cement, Metal should be protected from contact with these corrosive

soils. Salt tolerent plants are best suited for landscaping,

Problems are likely with septic tank adsorbtion fiel&s because of slow
permeability and development of perched water tables, Tile drainage can help ;
reduce and prevent water table problems, but obstacles to tile installation
and poor access to outlets are the common case in built up areas, Tile and
adsorbtion fields should be designed so that septic effluent is filtered
through several feet of soil before it can enter the tile drain, ZExtra
- length of septic tank adsorbtion lines and ®ndy backfill of the trench can
help rompensate for the siow permeability of the soil., A central sewage

system is the best for homes on these soils,

This unit is suited to water impoundment areas such as reservoirs and
fish ponds, If permeablé layers are exposed by pond excavation, these
should be sealed during construction. Iarge ponds need bank protection by
vegetation such as bermuda grass or jointgrass or by rip-rap to prevent wave
erosion during wind periods,

Capability unit IIs3, irrigated
VIIIsl, dryland
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INTRODUCTION

This is the fifgh--aud final--report on archaeoclogical examinations
undertaken at the Republic Geothermal, Inc., East Mesa site area in Imperial
County. The {ield examinations have now covered lObZ of the surface area
within the Co@pany’s lease blocks. Imperial Valley College Museum, which
has undertaken the intensive surveys there, believes that no further surface
studies on archaeology need to be conducted within the defined boundaries.
This final report synthesizes all available archaeological information per-
taining to the Company's East Mesa parcel.

Republic Geothermal, Inc., became actively involved in developing por-
tions of the East Mesa Known Geothermal Resource Area (KGRA) when it success~£
fully bid for three lease blocks (éA 966, 967, and 1903) within the resource |
area. The Bureau of Land Management solicited private bids in January 1974
for developing geothermal energy on the East Mesa, and by mid-1975 the Company
was ready to commence field operatiouns.

Jan Kielpinski, who was handling environmental affairs for the Company
at that time, contacted Environmental Coordinator Sherilee von Werlhof at
Imperial Valley College Museum (IVCM) to have archaeological examinations
carried out at certain drill sites and access roads. In the summer of 1977
Tawna Nicholas, Environmental Land Planner for the Company, oversaw two otherk
similar field projects as the geothermal testing program expanded. The

,
Company was ready for major dgVelopment by early 1978, and in consultation
with Bureau of Land Management archaeologists Ann Loose ahd Gary Stump it
called for an intensive survey of the whole geothermal parcel under lease.
Company planners Nicholas and Dwight Carey decided that the ensuing--and
final-~report should be comprehensive, drawing together all that is archae-

ologically known about the immediate area.
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THE LAW AND ARCHAEOLOGY

Any archaeological project that touches base with a governmental reviewing
process comes under the control of public law, Sca;e and Federal.

At the State level the anchor is the California Environmental Quality Act
of 1970, as Amended in 1972, 1973, 1974, 1975, 1976, and 1977, Divisiomn 13,
Public Resources Code, Section 21000 et seq. Ancillary to this is the State
Environmental Impact Repért Guidelines, California Administrative Code, Title
14, Natural Resources, Division 6, Resources Agency, Chapter 3, "Guidelines
for Implementation of CEQA.'" The reviewing process under CEQA involves the
counties, even for archaeological projects undertaken oan Federal lands pro-
posed for development or which in&olves Federal licensing or funding. The
archaeological element in the Republic Geothermal EIR will hence come under
Imperial County review, in this case the Planning Department. In private »
land developments only, the county becomes the Lead Agency.v

All archaeclogical work comnducted on Federal lands must be under the
restrictive cloak of a permit the Secretary of the Department of the Interior
issues, except in cases in which the Federal government has contracted for
guch services. The permit procedure was egstablished in the first law Congress
enacted for the protection of archaeclogical resources, the Antiquities Act
of 1906 (PL 59-209, 34 Stat 225). Under its provisions Imperial Valley
College Museum obtained a special interim permit (an "emergency permit') to
carry out field examinations of specific test holes and access roads Republic
Geothermal planned. IVCM thus did not have to wait for the usual ninety day
issuing period before commencing its work. The permit, issued 18 July 1975,
remained in effect for two weeks only. The eighteen drill sites were examined

24-25 July, and the report was completed the 29th of that month.
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A second series of examinations were conducted on 23 October of that
year, for which another emergency permit was obtained.

The DOI issued a third emérgency permit té IVCH on 29 June 1977 to
examine eight additiomal drill sites and roads. This permit, like the pée—
vious one, remained in effect two we;ks. The work was carried 6d£ on July
4 and 13, with a report being issued July 24, }977.

On 22 August that year IVCHM received a fourth special permit for one
month to examine accesses and six bore stations within three alternate power
plant sites--A, B, and C.

The final archaeoclogical project IVCM conducted for Republic Geothermal
for which a permit was needed was completed 2 April 1978, and is the subject
of the current report. On 3 Januvary 1978, IVCH had received for one year a
new type of permit--a Professicnal Services Permit--which applied to all

Federal lands. - Though it restricted the permitee to specific archaeological

activities, IVCM needed only to obtain verbal clearance from the Bureau of

-Land Management each time an archaeological survey was to be conducted. This

permit--78 QA 0l7--ecnabled IVCM to carry out the current field work, involvingg
an intensiv; survey of the enti;e Republic Geothermal East Mesa field. |
The Historic Sites Act of 1935 (PL 74-292, 49 Stat 666, 16 USC 461-~467)
committed the Federal government to a natiomal policy of preserving gignifi-
cant remains, but the policy itself was not fully implemented until the
passage of the Historic Preservation Act of 1966 (PL 89-65, 80 Stat 915). In
addition to expanding tﬁe Landmark program launched under the previous Act,
the HPA established the National Register of Historic Places (shifted by
Secretarial Order No. 3017 on 25 January 1978 from the National Park Service

to the newly created Heritage Conservation and Recreation Service, along with |

the Natural Landmarks Program and the Office of Archaeology and Historic
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Preservation). Attachment 2, 5C, of that Order, continued the permit-issuing
authority under thie Interagency Archaeological Services which the HPA crea;ed,
but now under the OAHP. Importantly, the HPA defined procedureé for evaluat-
ing cultural remains for inclusion in the National Register, and established
the Advisory (ouncil for Historic Preservation to review nominated properties
as well as proposed actions liable to affect properties already registered
(Section 106). Sites at Republic Geothermal are in tﬁe preliminary evalua-
tion stage now.

| The National Environmmental Policy Act of 1969 (PL 91-190, 83 Stat 852)
gave birth to the EIR process, requiring an evaluation of the impact upon
the environment of any Federal undertaking or an undertaking licemsed by
any Federal agency or any project on Federal lands. Whiie a policy of
preservation was reaffirmed in this Act (Section 102, b,4), mitigation was
also recogniéed as a2n alternative to an in situ ideal (Section 102, ¢, 1ii,
and D). Though primary impacts were the main concern in the legislation,
Court deéisions also included secondary impacts in éetermining mitigation
measures. These considerations are important at the Republic Geothermal
subject area, for even though Aone of the identifiéd sites are liable to be
impacted during construction and maintenance of the facility the threats
from indirect--or secondary--impaction are clearly present.

President Richard M. Nixon brought Federal agencies into direct parti-
cipation with the above Acts when hé issued his Executive Order 11593 (1971),
requiring agencies to inventory the cultural resources on their land holdings.
They were to locate archaeological sites, evaluate the sites for Natiomal
Register significance, and to nominate those worthy of inclusion on the
Register. Fur:hgr, the agencies were to administer and preserve their cul-
tural resources in a spirit of trusteeship for future generations. " The
agency on whose land the sites occurred would thus act as the Lead Agency in

the initial stape of evaluation and nomination of archaeological resources.
- ‘




Even though the State and Federal governments established a joint interest
in archaeclogical activities through provisiocns of HPA (1966) and CEQA (1970),E
the California State Historic Preservation Office (an outgrowth of the laison
office HPA devised) did not come within the actual reviewing process of NEPA
(1969) reports until 1975. By this time it was also actively engaged in a
consultative role as part of the Advisory Council Procedures for assessing
site significance and determining site eligibility for the National Register.

This role of the SHPO was enhanced with the p;ssage of the Archaeology
and Historic Preservation Act of 1974 (PL 93-291, 88 Stat 174), amending the
Reservoir Salvage Act of 1960 (PL 86-523, 74 Stat 220) to include the preser-
vation of archaeological and historical sites liable to be impacted from any
Federal agencyAactivity or from the activity of private or corporate develop- ;
ments coming under any Federal review, Thisg act, commonly referred to as
the Moss-Bennett Bill, controls all archaeological procedures, from surveys
chrough‘mitigation, for any specific project. Subsequent guidelines the
SHPO and Federal agencies have issued usually require a detailed scope-of-
work to be éubmitted for any actual archaeological work being proposed, as
well as the data-inclusion for the final report. IVCM, therefore, engaged
in consultations with the SHPO, the BLYM, and the United States Geological
Survey before commencing field work at the Republic Geothermal project area.
Additional consultations were entered into as the work progressed, obtaining
clarification on procedures as such needs arose.

In addition, NEPA and CEQA require consultation with Native Americans
concerning values they might place on archaeclogical sites. The SHEPO works
in close unison with the Native American Heritage Commission in Californlia
during the site reviewing process, cousulting with the Commission about Indiaﬁ
values of particular sites, and especlally when a proposed mitigation plan
includes disturbing the resources there. The NAHC alsc requires that archae-
ologists contact living Native Americans in local regions to determine whether
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proposed field activities might involve sites of sacred and religious values.
Towards this end, IVCM contacted the Quechan Tribal Council concerning lands
within the immeciiate vicinity of the Republic Geothermal project area, as
will be discussed below.

Finally, as a prelude to its field work in 1975 at the project area, IVCM
determined from a consultation with the SHPO that there were no archaeological
or historical sites within the proposed area then on the rolls of the National
Register. 4And in this final report IVCM presents a recommendation for mitiga-

tion of discovered archaeological sites, which SHPO, BLM, and USGS will con-

slder in the reviewing process.

NATIVE AMERICANS

The only organized tribal group.of Native Americans in Imperial County is
the Quechan, whose headquarters is outside Winterhaven in the southeastern
corner of the County. 480 acres of this 9,271.88 acre Reservation are on the
Arizona side of the Colorado River which elsewhere forms the east border of
the tract. Approximately 1,300 Natives reside on the Reservation or on con-
tiguous lands today (U.S. Department of Commerce, 1974).

In 1934 the tribe reformed its organization along lines defined in the
Tndian Reorganization Act which Congress passed thé: year. Thirty years
later the tribe installed a full-time President of the Council to adminisfer
the growing socioeconomic programs the tribal government helped institute on
the Reservation.

The Yuman Indians, to which the Quechan belong, once held uninterrupted
territory that covered western Arizona, far southern California, and much of
Baja California. As part of the riverine group of Yumans, the Quechan devel-
oped a horticul%ural economy in pre-contact times that enabled them to displace
a former reliance on hunting and gathering as an adaptive desert strategy.

—6—
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They fought as well as traded with other Yuman cribes‘along the Colorado River.
To protect its own vanguard of civilization entering the river basin the Uniteé
States established Fort Yuma in Quechan territory in 1873. Nine years later
it formed the Fort Yuma Indian Reservation spanning both sides of the river.
Over the years the fJuechan lust nearly all of their Arizona holdings, and much
of the acreage once held in California.

With these factors iA mind the SHPO, in consgltation with the Native
American Heritage Commission, notified IVCM to contact the Quechan Tribal
Council to determine if that group had any sacred or religious attachment to
the East Mesa parcels proposed for geothermal development, even tﬁough the
area was distant ffom the Reservation. Pursuant to this directive, IVCM
calied President Fritz Brown on 30 December 1977 to discuss the Quechan Tribal
Council position regarding this area.’ Since the KGRA is fofcy miles west of
the tribal boundary, President Bréwn did not believe that the Quechan held an '
interest in the property. However, he requested that IVCM write an inquiry
addresseé to him, and include a map delimiting the subject area. On 31 Decem-
ber, therefore, IVCM complied (see Appendix). To date, IVCM has not received

a reply to the letter sent.

HISTORY OF ARCHAEOLOGICAL EXAMINATIONS ON EAST MESA

Malcom Rogers, who ploneered archaeology in Imperial County during the
1920s, was the first to record a site on the East Mesa. His notes do not
reflect when he made this earliest discovery, but it was late enough to bene-
fit from a tentative tvpology he had already worked out for the Yumans. This:
site, 4-Imp-135 (Regers' C-68), was imprecisely located somewhere in Republic:
Geothermal's Section 30, "about a mile east" of the valley edge. The dominant
sherds were those he already had typed as Colorado Red 1I, which he associated

with the Yuman IT period.

-7-




Though the site was large, covering about an acre, the IVCM field crew
was unable to correlate his discovery to iEs own sites. Rogers tended to lump
into one site a wide scattering of materials, and to generalize about the
characteristics of artifacts he saw. All these factors made it difficult to
locate the site from his field observations. Too, shifting sands and pot-
hunting over the years have added to the survey problem.

Years passed before the East Mesa was again viewed archaeologically. In
1970 the lmperial Valley College archaeological field classes under the direc~
tion of instructors Mike Barker and Erlinda Burton discovered several Yuman
sites six miles south of the Republic Geothermal project area.

In 1973, Charles McKinney of the Interagency Archaeological Service in
Washington, D.C., made two recommnaisance surveys on the East Mesa between
Niland and the International Border. A Lead Agency in the Federal Government
unfortunately--and inadvertently--discarded his notes and reports during an
office move. Novcopies are extant.

Beginning in late summer, 1973, a consulting firm under a Bureau of
Reclamation contract, conducted an intensive survey of the East Mesa south of
the Glamis Road. Archaeologicél Research, Incorporated, was in the field
forty days and reported the discovery of forty-eight sites of the Yuman period,
one of which was within the Republic Geothermal zonme. Though the field notes
and formal records were lost before copies were senc‘to IVCM, the ARI report
contains general descriptions and e&aluations that are useful to an interpre-
tation of the East Mesa. It concludes that "The Embayment vs. exposed Beach-
line Bluff Lake features should be considered the most important aspect in
discerning the range of possible past exploitation areas surrounding Salton
Basin' (Ellis and Crabtree, 1974, p.74).

Between August, 1974, and January, 1975, Mike Barker and BLM field per-

sonnel spent six days examining portions of the East Mesa below T 14 S as -part
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of a Lang—use study. The team recorded in detail ten grchaeological sites
near the 40' shoreline, none of which were within the Republic Geothermal
perimeters. In his report, Barker noted that all the material recorded was
within the Yuman Il period, tentatively dated between 1000 A.D. and 1500 A.D.
He also concluded that even though most of the mesa between the Sand Dunes
and the shoreline had not been archaeologically surveyed it was unlikely

that significant aboriginél resources existed in that wide region (Barker,
1975, pp. 10-11).

Duriﬁg March and April of 1975, BLM Archaeologist Eric Ritter spent five
days examining porticns of the shoreline as well as the interior mesa. He
confirmed Barker's assessments of probable site density distribution, though
recémmending additional surveys be sponsored for areas east of the stabilized
sand hills near the shore. Ritter concludes that "...both the shoreline areas
and the stabilized dunes and ridges east of the main lacustrine beach barrier ’
ridge received the greatest focus of aboriginal activity. As one proceeds
east of this area, the site density drops off considerably. My assessments,
however inadequate, suggest that the interior of East Mesa contains no more
than about one site per square mile" (Ritter, 1975, p. 3).

In July of 1975, IVCM conducted its first Republic Geothermal examination:
as a prelude to the Company testing its subject area, then focusing on Section
29 (von Werlhof and von Werlheof, July 1975). ,

Magma Power Company had meanwhile completed plans for testing a portion
of the East Mesa KGRA, in R 17 E, T 16 S, Sections 7 and 18. On 21 October
1975, IVCM examined four proposed drill sites within the two Sections. Though
in its 7 November report IVCH could state that no archaeological resources
were within the immediate impact areas it did review the several sites that
had been previously reported in the surrounding zone (von Werlhof and von

Werlhof, 7 November 1975).




On 23 Qctober 1975, a second series of test holes were examined in the
Republic field, in R 16 E, T 15 S, Section 30, and R 17 E, T 15 S, Section 29.
No resources were recorded at the specific sites or along the access routes
(von Werlhof and von Werlhof, &4 November 1975).

In May, 1977, IVCM conducted an intensive survey of the entirety of Sec-
tion 7 which Magma Power had selected as its full developmental area. The
survey team recorded numerous sites not previously.discovered, lumping them
into seven. "Site Areas." 1In additiom, a total plant inventory was also per-
formed (von Werlhof and von Werlhof, with Pritchett, 1 June 77). A mitigation
plan was worked out between BLM, Mapgma, USGS, and IVCM, with the concurrence
of the SHPO (5 December 1977, Mellon to Stone). The data recovery program
was to coumence in early 1978.

Meanwhilé, IVCM conducted a third series of examinations for Republic:
Geothermal, on July 4 and 13, 1977, in R 16 E, T 15 S, Section 25, and R 17 E,
T 15 8, Sections 19, 20, 29, and 30. Three additional‘miscellaneous sites
were reco;ded during this project, two of which have'been re-located in the
recently completed intemnsive survey undertaken in March amd April, 1978. A
random chopper at the third site was collected in Section 19, itself endan-
gered from further downwashing (von Werlhof and von Werlhof, 29 July 1977).

The next month, on 22 August, IVCM carried out a fourth field examina-
tion, this time investigating access routes and drill sites within each of
three proposed power plant locations in R 17 E, T 15 S, Sectioﬁ 30. VYo
archaeological resources were discovered (von Werlhof and von Werlhof, 25
August 1977).

In October that year, the Archaeological Research Unit at University of
California Riverside intensively surveyed the three alternate power plant
‘sites, additional drill holes, and access roads. The team did not discover

any resources (Swenson and Lipp, October 1977).
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The data recovery program at the Magma location was intermittently halted |
during a several months period due to bad weather and other intervening natural%
causes. The fleld work was completed 8 April 1978, the report for which will |
be issued this summer.

With its testing program completed, Republic was ready to move into the
final phase of pre-construction on-site investigafions. BLM determined that
an intensive survey should be conducted for the entire field, and USGS re- .
quired a cqtal plant inventory. IVCM conducted th; archaeological survey in
March, issuing a report on the 16th (von Werlhof and von Werlhof). IVCM had
only spot-checked the sand dunes area, and after reviewing the report BLM
required that these be intensively examined as weli. The additional work was -
completed the 2nd of April. For the final Phase I report, BLM, Republic, and
IVCH agreed that‘it would be well to synthesize all the work that had been
performed within the subject area, the object of this current report. This
report, then, integrates what has been learned so far about the archaeology
of the East Mesa. Laboratory analysis of data recovered at the Magma site
will no doubt modify interpfetations included here, such as Cl4 dating, f£ish
bone and shell identification, and ceramic typologies.

ARCHAEOLOGICAL ASSESSMENT OF EAST MESA

1) General

All those who have trod the sanés, swales, and terraces of the East Mesa
in search of archaeological values registered similar impressions. Between
the edge of Imperial Valley and the Sand Dunes to the east the archaeological
resources are of the Yuman period. The Yuman I and II artifacts apd features
directly relate to the existence of Lake Cazhuilla, while the Yuman III re-
sources reflect on other activities as trade and migration between the Colorad;
River and the Jacumba Mountains, and perhaps sporadic foraging of a few small

bands.
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The majority of :rast Mesa sites are small, and they tend to be clustered
within widely separated areas. Artifact types are quite restricted to a
narrow and specialized range of functions, with only occasiondl variationms.
The common site will be a pottery scatter. Tools, when present, will include
one or more of the following types: abraders, rubbing stones, paddles and
anvils, scrapers, and hammerstones. Percussion or thermal fractured stones,
choppers, and knives are found sometimes. Midden traces or deposits, crema-
tions, trails, and cleared areas are rare, as are projectile points and axes.

The inventory of items not found are helpful in interpreting why so few
types of artifacts and features are there. Absent are grinding wares and
implements, religious objects and features, toys and game objects, housesites,
awls, needles, and other items useful in basketry or sewing. Also, those who
expect to find pressure-flaking tools, lithic and ceramic caches, or fishing
gear will be disappointed. Pothunters have hauled away artifacts from theb
East Mesa, as informants and local collections admit, but this activity alone
could not.account for the paucity of material types found on the East Mesa.

Investigators generally assess the East Mesa as an area seasonally ex-~
" ploited by small bands. The Lake Cahuilla shoreline was the attraction.

The Indiéns apparently brought but a minimal amount of gear with then,
ahd probably abandoned all but what was needed for the trek home. It is
possible the women even broke their unneeded pottery before starting back.
Though gravels and cobbles were available near the shore, the materials are
unsuitable for lithic industries. Most tool types found on the East Mesa

are of imported stones, such as hoﬁey quartzite, from near the Colorado River.

2) 1dentification
Though it is probable that the bands were from the river valleys, we
simply do not knéw for sure. Here, a major problem of identification looms
large. And without identification it is bold to establish assessments in

terms of significance. To this point, attention is directed to the proposed
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guidelines for the '"Recovery of Scientific, Prehistoric, Historic, and Archae-
ological Data: Methods, Standards, and Reporting Requi?ements" (Federal Registe
January 28, 1977); Appendix B states that: "Identification of cultural resourcés
is an obvious prerequisite to the evaluation of impact on such tESOurCes; and t
the plamning of methods for the mitigation aof such impacts.” It would be absuﬁd
to believe that "identification” meant no more than attaching nominal labels om
items, as pottery, projec:ile point, grinding slab, ete., as well as on diverse
features. While identification is an obvious preréquisite to the evaluation of
impact, it is even more important in the evaluation of artifacts and Features
themselves.

In relation to the East Mesa, identification of artifacts, and especially
potfery, has never gone beyond the nominal label stage. Systematic collectionS
have not been made by which laboratory studies could complefe the identifica-
tion process that Rogers began in the 1920s to make plausible assessments of
significance. In this process, sherds need to be typed with a localized indusf
try in mind. Even recording pileces as "brown ware," "buff ware," "red ware," |
or "grey ware” will simply not do when the archaeologist has the task of cgg- ;
plete evaluation of sites.

With this problem uppermost in mind, IVCH collected sherds from several of
the sites within the Republic Geothermal field. A total collection had‘alread5
been made at the Magma site, and arrangements were completed for a Cypo}qu to
be established for it. The Republic sherds would then be compared with the
"type collection,'" and a more positive identification of them would be possiblg
as well as a more meaningful statement of significance.

3) Significance

The problem of establishing identification is similar to that of assessing

significance since the two are related. But whereas the method of identifica-

tion is first to describe all characteristics which distinguishes the subject
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from another, the method in determining significance ig first to delimit what
the subject actually signifies. The first attempts to determine intrinsic
qualities, the second attempts to determine extrinsic qualities. One is con-
cerned with denotation, the other with connoctation; one requires descripﬁive
characteristics, the other requires an attachment to values. Since a value

is the characteristic which something assumes by becoming an object of interest,
the value--or significatioa—-will depend at the outset upon the degree to which
the subject has been identified. 1In other words, ;ignificance can be attached
to a subject up to its level--or degree-—of identification. '

A ceramic site identified only as such, 1is significant solely in that it
possesses characteristics by which the identification process can be completed.
This-process is not complete until the intrinsic and extrinsic qualities of
the site are described. This means that the sherds identified temporally
and spatially, and assigned to a cultural context. When this point is reached
it is possible to assess or to evaluate the site in terms of its highest level
of signif;cance. Up to this point, the site possesses significance only to
the degree that the identification process is complete. |

When the identification prbcess is complete, then it is possible to ful-
fill directives contained in Appendix B, 36 CFR Part 63: "A statement of
significance should attempt to relate the property to a broad historiecal,
architectural, archaeological, or cultural context...." (Federal Register,
XL1I, No. 183, September 21, 1377).

Therefore, to couplete the identification procéss of the sites discovered
at the Republic Geothermal field, IVCM deemed it necessary to surface collect
some of the sherds. Statements of significance within a proper temporal,

spatial, and cultural context would then be possible for the subject area as

a vhole.
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Iﬁ céking exception to this decision, BLM requested tﬂat IVCM 1include
within the current report an explanatory statement for this action. This seemed
especially necessary since the previous report stated that the sherd collection’
was "significant," and therefore BLM assumed it should not have been collected
until a determination-of eligibility had been made at the SHPO level. What was;
intended in the usage of "significance" in that report was that the sherds
would enable the investigators to complete the identification process, and not
that the sherds possessed an extringsic level of significance in situ. When
the identification process has been completed, then a level of evaluation and
assessment of the subject area will be possible in relation to East Mesa. Its
significance will be known.

4)- Integrity

Though the identification process is the stiongest determinant in assess-
ing the significance of an artifact, feature, 6: site, integrity and sensgiti-
‘ vity lend weight. .

Integrity refers to the present physical condition of the subject being
examined. This isg part of the evaluative process in which the investigator
must take note of external forces that have influenced the original physical
qualities, and possible interrelationships, of artifacts, features, and sites.

The intervening forces are natural or cultural, but often are both.
Sandblasting, inundation, thermal fracturing, slumping or uplifting of terrain,
soil aggradation, wind or water transportation, wind erosion, and animal A
burrowing are the more common natural forces that affect the {ntegrity of
desert cultural resources.

Prehistoric and Historic Men have also modified the cultural resources,
running the spectrum from updating their usage to severe disturbance or even
destruction. Only scant attention needs to be cast here to exemplify the
statement. In prehistoric times tools were occasionally re-worked by later

aborigines; abandoned campsites would be re-opensd; superimposition of designs
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over older petroglyphs; secondary burials; later intro@uctions of intercultural
traits 6r aréifacts within the context of earlier sites. These are ways by
which the integrity of cultural resources have been recast by Native hands.

In the southern California deserts where horizontal rather than verfical
stratigraphy occurs it 1s necessary to disentangle these complex cultural
epcroachments within surface contexts in order to assign integrity levels.

In historic times devélopments, vandalism, ignorance, and disconcern
have eroded the integrity of many prehistoric resources. Wells, seeps,
trails, camps, lithic stations, cremations, ceramic caches, hunting and
gathering preserves, shrines, housesites, rock art, and other types of sites
have been damaged or destroyed. Rockhounds re-work tools and quarries;
cyclists take over trail systems; campers choose locations the aborigines
also found desirable; pothunters selectively collect the most easily recog-
nized or esoteric items from sites, leaving to the archaeologist an enigmatic
inventory obviously out of character or balance. These factors must also be
considereé in assessing the integrity of a site, ever cautious as to what the
site was once like.

As a whole, the sites at Républic possess littie integrity, mainly due
to downwashing, As will be discussed below, this has nothing to d§ with the
sigﬁificance of the resources there, only theif condition. Midden, which
surely must have been present, has been washed or leached away; no evidence
is extant that hints-at'the Natives' actual campsites; an ORV road bisects
the largest and most complete site, and pothunters have undoubtedly modified
the resource population there.

One site consists of a single sherd on a slope of blowsand. Several sites
are characterized as a scatter of ceramic pleces, not all from the same ware;
another site is a lome chppper in a downwashed swale. Shifting sands doubt-
lessly screen other items or sites, but fortunately the engineered design of
Republic Geothe{mal will directly impact but a small area within the Company
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leaseblocké. The buried sites, thougﬁ with impaired integrity, will remain
preserved until years from now when more gophisticated aéparacus than is pre-
sently avallable can be employed to detect theam.
5) Sensitivicy

The value that a site might have for further scientific investigation is
characterized as sensitivity. Even though this concept steps lightly upon the‘
toes of significance the two are discriminating terms archaeologically. At
work here is the assessed value already assigned to integrity. The ranking
scale is from low to medium to high for both integrity and sensitivity. Though
the two concepts'are interdependent their ranking at any one site need not
correlate., Integrity tells us what is the condition of the site, while sensi-
tivity tells us to what degree the sipe possesses value still worthy of study.
A cawmpsite, for example might be badly disturbed and is assessed low for integ-
tity. Yet, it might possess characteristics that through study could contriﬁutei
to our knowledge and understanding of the culture represented, and hence be
assigned a ‘sensitivity rating of high.

It is clear that sensitivity and significance‘are related only obliquely,
for while both have further studies of resources or relationships behind their
rationale, significance aims at a specified objective-~that is, by definition
it signifies something beyond its intrinsic self--while sensitivity is non-
directivg per se and merely assigns a blanket value to the whole site in terms
of scientific worth. '

The Republic Ceothermal subject area possesses low gensitivity. There
simply 1is not much there to study.

The significance of the resources, however, fares better. The identifi-
cation process is incomplete at the Republic field, but the resources there
possess the qualities necessary to fulfill this need. Also, in this instance

quantitative analysis can be significant after the identification process is
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complete bécause this approach could enhance our understanding of Yuman I1
and III adaptive strategies for the East Mesa. This would be especially so
by applying the comparative and historical methods to the Republic sites in
relation to the whole East Mesa and the developmental sequences of. the Yuman
Culture. Viewed with these objectives for a research design, the level of
significance at Republic should be assessed as medium. For any léés objec-
tives the Republic resources would hardly make an assessment of low signifi-
cance and on a par with sensitivity.

6) Mitigation

As mentioned, the intrinsic values of therRepublic ﬁaterial rate a low
sensitivity level. Within its own right, there simply is not much to be
gained in studying the Republic site area. Therefore, intrinsically the
" materials there are unworthy of protectionm.

The significance they possess can only He in terms of a broader context.
Here, accurate identification 1s the first step, and step~by-step leading to
an understanding of archaeoiogical resources on the East Mesa and within the
Yuman Cultural development. Decisions regarding the resources must, then,
be from considerations for the extrinsic gqualities the site area possesses,
or potentially possesses. The e;trinsic qualities of the sites cannot be
actualized unless the artifacts are collected and rigorously studied. It
would,.indeed,.be irresponsible to not éollect them. There are several

reasons for this:

1. The integrity of the sites have already been diminished
from natural and human agents; )

2. The resources possess no intrinsic worth in themselves;
no integrity or sensitivity;

3. An often used ORV road bisects the largest of the sites
already;

4. Motorcycle tracks show that recreationists are more fre~-
quently utilizing this now accessable area for "pleasure;"
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5. It would be impractical to fence the larger site because
in time all the surface materials would be downwashed
against the lower slope perimeter, and merely invite
further human damage;

6. Increased secondary impacts oh the sites can be expected
with the widely publicized geothermal developments on the
East Mesa, attracting persons to the area;
7. The resources when studied could appreciably aid in the
identification and evaluation processes elsewhere on the
East Mesa and within the larger Yuman Cultural context.
For these reasons, IVCM recommends a total collection of the resources,

though few, within the Republic Geothermal field.

OBJECTIVES

IVCM had to meet two major objectives. The first was to determine the
presence or absence of cultural resources within the subject area. The second

was to recommend appropriate mitigation measures should such resources be

" discovered.

METHODS

To meet these objectives, several methods had to be worked out. In the
first place, it was necessary to up-date the literature and records data com-

piled since the previous reports. Secondly, map studies had to be conducted

anew because of recently discovered relationships between adaptive strategies

of Yumans in the area and elevation contours. From the records and maps
study IVCM devised a field predictive model that called for a close and inten-
sive examination of areas between the 35' and 45' elevatioms, and 30' to 50'
transects through the remainder of the Republic field.

Miscellaneéus sites containing random sherds or tools would be mapped
and collected, while mitigation measures would be proposed in the report for
cultural resources of greater significance than for the purpose of identifica-

tion, DOI permit 78-CA-~017 allows selective collectiom.
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The Suﬁject area vontains numerous field reference points, rendering easy
the task of locating sites on maps. Such reference points include Section
markers, mapped roads, existing drill sites, and other features from which
distances and directioas can be established.

Each recorded site was to be described, sketched, and inventoried in
field books as well as located on small scale field maps. Each collected item
was to be numbered corresponding to the scaled site map sketched in the field
book. The field.bag containing the items would show the temporary field num-
ber, date, location, description of items in the bag, the collector's name,
and the field book pagination. The items would be stored at IVCM for full pro-
cessing.

Michael R. Waters, University of Arizona (Tucson), whose manuscript thesié
on Yuman ceramics in Imperial Countyiwill soon be published, prepared a typology
0f sherds IVCM collected two miles so#th of the Republic Geothermal area. Thié
typology will be used as a base for identifying the pottery acquired during

the current project.

TYPOGRAPHY AND NATURAL HISTORY

The subject area is largely contained in what is classed as the Sand Dunes
region. It is mostly composed of rolling dunes and intervening swales. The
dunes support from sparse-to~thick stands of creosote, and many varieties of
low-profile plants in the moister slopes and drains. Most swales, acting as .
collection baéins for the surrounding dunes, tend to pond. Some of them are
connected together along a drain system, and bear scatterings of coarse soils,
from sand to gravel and pebbles.

The main slope is from northeast to southwest, though nowhere but in the
west quarter of the subject arca does the slope pattern flow uninterruptedly.
The slope is not rcmarkah;e, howevef, for there is scarcely more than a thirty

foot difference hetwern the east and west boundaries. Where this does border
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on importance is in relation to the existence of ancient Lake Cahuilla, the
sole acttraction this area had for the Yuman aborigines.

The Colorado River created this lake about the time the Christian Era
opened, just as it formed the Salton Sea two thousand years later. Cahuilla
(also referred tu as Lake LeConte and Blake Sea in some of the literature)
attained its full maturity 1800 B.P. (California State Division of Mines, C-14
dating of tufa), at a high water line of 43' a.s.l. Though the career of the
lacustrine body rose and fell as :hg climate made its rounds through wet and
dry cycles, its piesence dominated west-central Imperial County until late in
the 15th Century. At that time the capricious Colorado River once again found
its natural outlec through the delta at the head of the Gulf of California, and
the lake rapidly dropped to mean sea level. With a high evaporation rate and a
hot summer sun, the valley evicted the remainder of Lake Cahuilla within a few
years. For a season or two seve;al playas and embayments along the East Mesa
' supported marshy wildlife along the shrinking banks of entrapped waters, but
declininé at a supposed rate of five feet per year the now brackish water was
soon gone aund the area returned to the Creosote Scrub Bush environmené it was

fifteen hundred years before.

ARCHAEOLOGICAL BACKGROUND

The Yuman Indians of the Lower Colorado River seasonally visited thg East
Mesa shoreline to fish, dig for fresh water clams, hunt small game and migra-
tory birds, and gather wild foods. Midden deposits are scarce and house sites
are non-existent, attesting to the short duration of these visits. Even the
lake enviroument could not provide year round subsistence as could the riverine
area sixty miles to the east.

From about 900 A.D. these tribes began farming in the wi@e river valley,

the rudiments of which they doubtlessly learned from their linguistic kin of
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Central Ari;ona. Instead of constructing irrigation systems, as did the Arizona
natives, the Colorado River Yumans relied upon flood waters entirely. Between
middle May and early June the melting snows from the Rocky Mountains and North-
ern Arizona surged through the riverine valleys on a seasonally wide course.
While waiting for the waters tn_subside, probably, the natives re-located to
the East Mesa for two or three weeks, returning when they were able to plant
seeds in the mucky floodlands. By late July the crops of corm, beans, and
squash were ready for harvesting.

The main trail systems between the lake and the river came across Pilot
Knob Mesa, near what is now Glamis; Indian Pass, and around the Cargo Machacho
Mountains. Small campsites and occasional tools and pottery scatters are still

found along these trails. Most of the lithic tools found at East Mesa sites

had been fabricated from resources the natives utilized along the way. Though

-large gravel deposits occur near the old shore, few stones are of adequate size

or structure for tool manufactury. Native craftsmen needed only a few minutes
to translate a cobble into a chopper, fist axe, blade, or scraper, so they
abandoned the tools wheré their work tasks were completed, rather than carry
them around. .

Since the natives utilized the shoreline for only a short time, and during
the warm season, they tréveled light and needed little protection, except for
perhaps a windbreak or sunshade. East Mesa sites reflect these factors. Numer-
ous cooking stones, small knives and scrapers, abraders or rubbing stones (as
pumice and medium grained stones) for working wood, some implements for ceramic
mangfactury, and small hammerstones are the more common paraphenalia found,
along with an occasionalkprojectile point,

Two miles south of the Republic Geothermal fileld are sites similar to .
those discovered northward. It is also clear that to approach the banks of

these embayments and ponds the Indians burned large sections of the shores.
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They set up a fish camp at one cleared area, and from the amount of bone re-
covered it is obvious they were rather successgful in their fishing. Compacted
and burned mud around two bone collections indicate that they sometimes roasced az'
fish by encasing it in oud and placing it directly into the fire. Also, large
sherds were placed on a fire and used as a fry pan. Most often, however, fish
were probably rocasted on a skewer held over hot coals or an open flame.

No cremation sites were discovered in the Republic project area, though
such sites have been found eisewhete on the East Mesa. The rarity of themn,
however, suggests that the East Mesa was occupled for only short periods; that
the elderly did not accompany migrants to the shore; and that the numbers of
people utilizing this resource were not large.

Wind and water soon erased the surface evidence of tempeorary campsites
the na;ives established in the desert. Burned wood, ash, food remains, small
taols,'brush shelters, and pottery fragments became scattered over a wider and
. wider area. The fish camp mentioned already is especially significant because
it possesses stratified deposits intact, and these can be dated with Carbon-14
methqu. T;o, because this site was contemporaneous with others in the imme-
diate vicinity and probably with those in the Republic Geothermal area, the
one date will confirm or suggest éhe time frame for the others within the same
elevational range. fhe identification of Republic ceramicg will assist in
determining intersite relationships. The typology that Waters prepared for the
southern sites will form the base for cowparing the sherds within the Republic
area. These remains are the best index we have for determining whether the

users of the shore were from the same riverine tribal territories.

FIELD RESULTS

Qur record searches showed that four sites had been previously discovered
within the subject area (4-Imp-125, 135, 307, and 309). North and west of the

subject area, but within a quartermile of the perimeters, seven sites had been
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recorded (4~Imp-124, 303, 304, 305, 306, 308, and 1420)., All of them were on
higher ground, about the fifty-foot line, indicating that they were older than
those within the subjec; area and were probably coincident with the high stand
of Lake Cahuilla. |

The current project discovered nineteen archaeological sites (4~Imp-2933,
2934, 2935, 2936, 2937, 2938, 2939, 2940, 2941, 2942, 2943, 2944,.2945, 2946,
2947, 2948, 2951, 2952, and 2981, all of which were between elevations of 41'
and 35'. This variation coincides with sites discovered in the area two miles
south, with similar kinds of artifacts. The essential difference is that no
features were found in the Republic siting area, while a fish camp and cremation
site were discovered in the other. It should be noted, however, that the fish
camp was on a subtle rise protected from drainways, while most of the Republic
sites were located on slightly sloping terrain, subject to downwashing.

One site (4~-Imp-2942) contained an historic item as well as aboriginal
) ﬁaterials. The item was a wooden box, with six divided compartments, contain-'
ing various pieces of metal parts, including two dummy bomb fuse plugs (MK XXI,
Mod. El), and outlet plugs No. 236142-1. Twenty-seven feet east of the box
was another fuse outlet plug. The coverless box (27" x 22" x 24") is no doubt
related to military exercises conéucted during the Second War when the United
States Navy established the Holtville Outlying Field, one mile mnorth of the
reported site.

All nineteen sites contained pottery, attesting to-the importance of this
ware. Debitage was recorded at 4-Imp-2939, and a hammerstone was noted at 4~
Imp~2938.

The largest site so far discovered on the East Mesa, (4-Imp-2936), containms
over 1,500 sherds, ;s well as debitage, cores, abraders, paddles and anvils (for
ceramic manufactury), scrapers, possibly knives, a chopper, a fragmented mano,
and numerous thermal fractured stones. The site covers an area nearly 100m x 75
m, and on slightly sloping terrain at a mean elevation of 38' a.s.l.

-24-




4—Imp-f938 and 2939 are smaller than 2936, but nonetheless are impressive
with nearly seventy-five sherds in each. These sites are in gravel laden swales,
between sand hills, at the edge of Cahuilla playas.

The identification process of sherds collected at Republic is now complete.
The pfessure of time prevents us, however, from re-writing the ant;gipatory
sections in the early part of the report. Those were prépared before the typo-
logies of East Mesa had been worked out. |

What still remains to be identified are the sherds at the three larger
sites mentioned above. These were not collected, but in order to assign
assuredly a final level of significance to the subject area and other East
Mesa sites it will be necessary to run a laboratory analysis on them. At that
vantage point we will have a solild base from which to assess and to place in
order all other East Mesa sites.

A trial examination in the field showed &iscriminacing evidence amongst
.che sherd population that was not revealed at the smaller and collected sites.
Again, while-the collected sherds are within a fraction of being uniform in
type, different types are present at the larger sites. Here it appears that
the larger sites will conform closely to the pattern deduced from five East
Mesa sites IVC field classes excavated years ago, the data from which has now
been analyzed and all items identified (4-Imp-102, 103, 104, 105, and 106:
Barker ana Burton, 1970).

285 sherds were collected at the five sites, and are now arranged into six
types. The percentages for the populations of each of the types are remarkably
close amongst the sites, as is shown in the tables below. The collected sherdé
at Republic do not conform to this pattern.

The dominant type from sites collected at Republic and the five sites is
Salton Buff. Of the 180 Republic sherds, all but one were Salton Buff, the

maverick being Tumco Buff. The percentages show type distributionms.
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TABLE 1

102-106 ~ Republic
Colorado Beige 1.4 0
Black Mesa Buff 1.7 0
Tizon Brown 4.6 e
Colorado Buff 11.6 0 | )
Tumco Buff 18.2 ’ .18

Salton Buff 62.5 99.82

As can be noted, the breakdown at the five sites maintains an approximation
to the percentages for the sites as a whole, excepting Republic.

The non-Salton Buff types are essentially riverine, indicating that Yuman

groups from the Colorado co-mingled with the Kumeyaay at the lake shore. The-

collected sherds at Republic are no doubt from Kumeyaay family units camping or
working independently of bands.

It is also clear now that the Kumefaay‘freély utilized territory along the
Colorado River, traditionally assigned.to the ﬁalchidbma (Barker, 1972; Castetter
and Bell, 1951; Forde, 1931; Gifford, 1931, Forbes, 1965; Harner, 1958; Hicks,
1974; Kroeber, 1920, 1953; Rogers, 1939, 1945), and indeed might have occupied
at least.portions of the territory when the Mohave drove the Halchidoma into
Arizona during the 1830s. The evidence here is the collection of Salton Buff
sherds retrieved along the main trail system within the Sundesert Nuclear Plant
Site near Palo Verde and the Colorado River. The numerous sherd sites on the
lower bench of Palo Verde Mesa at Sundesért will be able to confirm this propo-

sition when the identification process is completed there.
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COMPARISON OF SHARDS AT SITE 102 TO EAST MESA REGION

Because Tizon Brown ware is geographically and culturally nondiscriminatory in the Lower
Colorado River Basin--1.e., it occurs everywhere-~the tables are drawn with and without

its weight.

Site 102 Sites 102-106
% of Total Shards .4 of Total Shards
Including Including
# of Shards Tizon Brown # of Shards Tizon Brown - {# of
Colorado Belge o - : - 4 1.4
Black Mesa Buff 1 4 5 1.7
Tumco Buff 8 i3 52 18.2
Salton Buff 9 38 178 62.5
Colorado Buff 4 17 33 11.6
Tizon Brown 2 8 13 4.6
Site 102 : Sitea 102-106
% of Total Shards Z of Total Shards
Excluding Excluding
# of Shards Tizon Brown # of Shards  Tizon Brown # of
Colorado Beige - - 4 1.5
Black Mesa Buff 1 4 5 1.8
Tumco Buff 8 36 52 19.1
Salton Buff 9 41 178 65.4
Colorado Buff 4 18 33 12.1

;29

Sites 103-106
% of Total Shards

Including
Shards Tizon Brown
4 . 1.5
4 1.5
L4 16.9
169 64.8
29 11.1
11 4.2

Sites 103-106
% of Total Shards

Excluding
Shards Tizon Brown
4 1.6
4 1.6 -
44 17.6
169 67.6
11.6
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COMPARISON OF SHARDS AT SITE 103 TO EAST MESA REGION

.

Site 103 ~ Sites 102-106 - Sites 102, 104-106
% of Total Shards % of Total Shards Z of Total Shards
Including - Including Including
# of Shards Tizon Brown # of Shards Tizon Brown # of Shards Tizon Brown
Colorado Beige - - 4 1.4 4 1.5
Black Mesa Buff 1 5 1.7 4 1.5
Tumco Buff 1 52 18.2 51 18.6
Salton Buff 6 55 178 62.5 172 62.8
Colorado Buff 3 27 33 11.6 30 10.9
Tizon Broyn - S 13 4.6 13 4.7
Site 103 Sites 102-106 Sites 102, 104-106
% of Total Shards % of Total Shards Z of Total Shards
Excluding Excluding Excluding
# of Shards Tizon Brown ff of Shards Tizon Brown ## of Shards Tizon Brown
Colorado Beige - - 4 1.5 4 1.5
Black Mesa Buff 1 9 5 1.8 4 1.5
Tumco Buff <1 ’ 52 19.1 51 19.5
Salton Buff 6 55 178 65.4 172 65.9
Colorado Buff 3 27 i3 12.1 . 30 11.5
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Colorado Beige
Black Mesa Buff
Tumco Buff
Salton Buff
Colorado Buff

Tizon Brown

Colorado Beige
Black Mesa Buff
Tumco Buff
Salton Buff
Colorado Buff

COMPARISON OF SHARDS AT SITE 104 TO EAST MESA REGION

Sit

# of Shards
4
2
21
15
10
3

Sit

## of Shards
4
2
21
75
10

e 104 °

% of Total Shards
Including
Tizon Brown

3
2
18
65

t of

e 104

% of Total Shards
Excluding
Tizon Brown { of

3
2
19
67
9

Sites

Shards
4

5

52

178

33

13

Sites

Shards
4

5

52

178

33

102-106
% of Total Shards
Including

Tizon Brown {# of Shards

1.4
1.7
18.2
62.5
11.6
4.6

102-106
7% of Total Shards
Excluding

Tizon Brown # of Shards

1.5
1.8
19.1
65.4
12,1

Sites 102, 103, 105, 106

0

3
31
103
23
10

%Z of Total Shards
Including
Tizon Brown

0

1.8
18.2
60.6
13.5

5.9

Sites 102, 103, 105, 106

0

3
31
103
23

% of Total Shards
Excluding
Tizon Brown

0

1.9
19.4
64.4
14.3
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Colorado Beige
Black Mesa Buff
Tumco Buff
Salton Buff
Colorado Buff

Timco Browm

Colorado Beige
Black Mesa Buff
Tumco Buff
Salton Buff
Colorado Buff

COMPARISON OF SHARDS AT SITE 105 TO EAST MESA REGION

Sit

ff of Shards

2
19

Sit

# of Shards

2
19

e 105
% of Total Shards
Including
Tizon Brown

8
73
11
8

e 105

% of Total Shards
Excluding
Tizon Brown

8
79
13

i of

! of

Sites102-106
% of Total Shards

Shards
4

5

52

178

33

13

Sites 102-106
% of Total Shards

Shards
4

5

52

178
33

Including
Tizon Brown {# of Shards
1.4
1.7 5
18.2 50
62.5 159
11.6 30
4.6 11

Excluding
Tizon Browa # of Shards
1.4 4
1.7
19.1 50
65.4 159
12.1 30

Sites 102-104, 106
7% of Total Shards

Including

Tizon Brown

1.5
1.9
19.3
61.4
11.6
4.2

Sites 102-104, 106
7 of Total Shards

Excluding

Tizon Browm

1.6

2
20.2
64.1
12.1
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Colorado Beige
Black Mesa Buff
Tumco Buff
Salton Buff
Colorado Buff

Tizon Brown

Colorado Beige
Black Mesa Beige
Tumco Buff
Salton Buff
Colorado Buff

COMPARISON OF SHARDS AT SITE 106 TO EAST MESA REGION

.

Site 106

7% of Total Shards
Including

## of Shards Tizon Brown
1 1
20 18
69 63
13 12
6 6
Site 106
X of Total Shards
Excluding
# of Shards Tizon Brown
1 1
20 19
69 67
13 13

# of

Sites 102-106
% of Total Shards

Sites 102-105
% of Total Shards

Including v Including
Shards Tizon Brown ! of Shards Tizon Brown
4 1.4 4 2.3
5 1.7 : 2.3
52 18.2 . 32 18.2
178 62.5 109 61.9
33 11.6 20 11.4

.13 4.6 7 3.9,

#f of

Sites 102-106
% of Total Shards

Sitea 102-105
% of Total Shards

Excluding Excluding
Shards Tizon Brown ## of Shards Tizon Brown
4 1.5 4 2.4
5 1.8 4 2.4
52 19.1 32 18.9
178 65.4 109 64.5
a3 12.1 20 11.8




R CTTTTEEDTTT SRESENINIERILE T T T

SUMMARY AND CONCLUSIONS

At long last the patterning of East Mesa sites is beginning to emerge. The
key has been the identification process from which assessments of significance
are possible. Geothermal interests motivated the intensive examinations cén-
ducted there for which the industry deserves notice.

Since Salton Buff pottery predominates along thé western as well as the
eastern shoreline of Lake Cahuilla we can assign it to the Kumeyaay of Imperial
County. While settlement patterns of Yuman groups exploiting the East Mesa have
not been worked out yet, it is clear that the Kumeyaay and riverine Yumans co-
mingled along the lake as well as the river, supposedly employing similar adaptive
stratggies. The details can be resolved archaeologically, but a total research
design on a massive scale needs ;et to be formed.

A completed analysis of the materials at Republic and Magma, in conjunction
with the excavated units at the five East Mesa sites, will provide the base for

all future site identifications and assessments.

-
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Vicinity of praposed well - 58-24
T 15 S, R 16 E, Section 25
Looking West
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At injection well - 18-28
SEY%, Section 29, T 15 S, R 17 E

Looking Southwest
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At injection well - 52-29
T 15'S, R.17 E, Section 29

Looking North
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1/2 mile south of proposed production well - 54-19
T.15S, R 17 E, Section 19
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Sherds in SEY%, Section 25, T 158, R 16 E
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Near injection well -~ 18-28
SEY, Section. 29, T 15 S, R 17 E

Looking west
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SERVING IMPERIAL COUNTY

IMPERIAL VALLEY COLLEGE’ MUSEUM

31 Deeoumiar 1977

Yr, fritz’ town, Frocifent
uechan Teibal Counai?

F. 0, Box 1352

Yuma, aZ 82384

.

Dear Precident Frownm,

-

In compliance with your talephone directive of 22 December 1977 1
‘am requastine the Quechan Tribal Council to deternire whether the lands
described nelo: a~e of rellzious or sacred significance to the Quechan
Trive, and if not, to issue a written declaration of no-interest to

-l

that effect,

The land, which is scheduled for dsvelopment, 13 west of the Sand
Hills fourtesen miles, and west of Winterhaven some thirty miles, The

square-mile parncel is in T16S R17E, Szction 7, adjacent to the Highline |

Cansl at the eust edre of Imperisl Valley. The site area is shown on
the acco!.panying rap.

The archaeclorical materials that we have recorded within this Section
are of the Yuman [ate-Frehistoric horizon. They include scatters of
pot sherds, sore rumice abraders, and thres campfire areas, There are
no cremtion sitas, living sites, shrincs, or religious items, The
people who utiliz:d tris area were mainly exploitine the Lake Cahuills
storeline at tre tire the lake was disappearing, oerhaps slichtly less
than five hupdre:d years ago,

The California State Historic Preservation Office asked that we contact'
the nearest Native American group to make sure that the psoples now liv~
inF did not ho’d the area in scme sacred or religious regard, Though
the area is not in wechan territory, I believe that the Quachan Tribte
is tre nearest livice Native Amsrican group to this area, and is the one
I stould contact,

ingerely yours,
¥ ;

r

cc: Anne Loore, 1M
ot Yert, TENS
Eill Seicel, TIFC
1

Stowa 2

(o]

442 MAIN STREET EL CENTRO, CA 92243

~43- . 1352-1667
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APPENDIX F

BOTANICAL INVENTORY







Botanical Survey of Repulxlic Geothermal, Inc.'s
Proposed 84MW Geothermal Generating Plant
and
Associated Field Development Operations

Prepared for USGS and BIM

by
Lorraine Pritchett
Environmental Botanist
Iinperial Valley College Museum
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A, Introductibn

A" botanical survey of Republic Geothermal Inc.'s
proposed 48417 geothermal electrical generating plant and
associated field development operations was requested by
United States Geological Survey (USGS) and the Bureau of
Land Management (BLM). These facilities will be located on
Republic Geothermal, Inc.'s (RGI) Federal. leases CA-966
and CA-1903 in the East Mesa Known Geothermal Rasource
Area, Imperial County, California. The leaseholds include
sazctions 24 and 25 of R1GE T15S and sections 19,20 29 and

30 of R17E TlSS on the Holtville East Ouadranqle (7.5 min.

series) USGS map (see map following).

The detailed field 1nventory on RGI'"s propose
areas of surface dlstuLoaﬁce was conducte .d as outlined in
the scope of work supplied by John Durham (USGS) and

Maureen Hales (BLM). Successive rechecks of the propos=d

2L

power plant sites and of the extensive, dense Eriogonum

deserticola population in sections 19 and 30 were made

at weekly intervals to be certain no Ammobroma sonorae

had sprouted. Care was taken to adequately search all
proposed installations as shown on Republic's drawing

199-14 (s=e& composite, figure 1).

Pursuant to compliance with the guidelines set

forth in The Endangered Species Act of 1973 a detailed

study of the veygatative resources was undertaken. It had
two main thrusts. First, a literature and herbaria search
was conducted concerning the following species: '

1. Ammobroma sonorae

. Croton wigginsii

. Helianthus nivcus var. tephrodes

. Palafoxia linearis var. gigantea

. Pilostyles thurberi ,

. Astracalus lentiginosus var. borreganus

. Zstragalus magdelenea var. piersonii

~N O U 0N

Friogonum deserticola was specifically excluded from this

ztudy by the scope of work. It is only discussed as it

inpingz2s on the lack of evidence of ARmmobroma sonorae.
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Second, an extensive field scearch and floral in-

ventory were made.
vhe literature study revealed many facts and opinions

about the seven sensitive plants.

B. Endangered Species Sought

1. Ammobroma sonorae

Ammobroma sonorae is a perennlal forb llstﬁd by
the Call&ornla Native Plant Society (CNPS Spec. Publ. No. 1,
1974) as being an Endangered specie and it is also on the
Federal Register (CFR June 16, 1976) as a proposed Endangered
specie. It is commonly known as Sand Food. It was used by the
aboriginas for food. (Abrams,1960:Jepsdn,1923;Kirk,1973) It

is found below 500 feet elevation, usually in drifting sand,

in Southestern Arizona, Southeastern California and Northorn
Sonora. {(Munz,1974) It is a root~parasite found on Coldenia

plicata, Coldenia palmeri, and Eriogonum deserticola. HMHuch

o” the examined literature was vague about Ammobroma's host
pi=wnis. Many listed one or two species and added "etc." and
others just said "on dosoét shrubs" and gave no examples.
Abroms describes its typo locality as Adair Bay, Sonora and’
also mentions the other locations already noted. (Abramns,1960)
Jepson is very specific noting it as located "on the Colorado
Desert at Cgilby near the Hedges Mine." (Jepson, 1923)

This vear ihere was a particularly abundant cxop

S S vl

i

of Ammobroma in the Algodones Dunes. Many stands were present
along the highway to Glamis that were not extant at the time
of WESTEC's survey. (WESTEC,1977) It is apparent that the
additional rainfall of last fall and spring brought forth
riny new colonies. One group had over 200 individuals in it.
One large inflorescense was 1l2cm in diameter. All indiv-
iduals I saw were hosting on either Coldenia or ELlooonnm.
Though the hosts were abundantly available, no Ammob;gg:
was found on the Republic site.
2. Croton wigginsii
Croton wigginsii is also o perennial listed on the

Federal and CNPS lists as a proposed Endangered specie. It

is described as being found in the sand dunes west of Yuma,




¢ southr  to Sonora. (Munz,1°974) Abrams notes its type
lecality o5 Adair Bay, Sonora. (Abrams,1960) This specie was
& " extrerely populous  in the dunes this ycar, but I h:ve

n:«.. seen it elsewhere. It was not found on the zpublic lease

4. Helianthus niveus ssp. tephrodes

Helianthus niveus ssp. tephrodes, or desert sunflower,

is another perennial listed by CNPS:and the Federal 'Regi ster
& a proposad Endangered specie. Its type locality is the
Colorado Desert, I California ‘and it  also occurs in noérth=-
wostkern Sonora, Mexico. (Abrams,1960) This handsome piant had
& large representation in the Algodones Dunos this spring,
but nc specimens were found on the surveyed property.

4, Palafoxia,linea:@i var. gigantea

Falafoxia lincaris var. gigantea or Giant Spanish

neadlae is  listed as a proposed Endangered plant on the Federal :
cand CNPS lists. Munz says it is common in the sand hills west
wi Yuma in Imperial County. (Munz,1974) The area of the

-proposed geothearmal activites had a numerous population of

Palafoxia linearis var. linearis (some specimens were quite

large), but there was no~observatlon of wvar. gigantea, Giant-
“Gpanish Needle was also abundantly. present in .the dunes, this
voear. Spanish  Necedie usually bloome in the Spring and Fall,
but plants have been observed in bloom ab almost ‘anv time
one vigited the Q@é&f*ﬂ lasﬁ summer and some even bloomed

through the winter in the Yuha Basin east of El Centro.

‘heri 1s a perennial which blooms

n_\;

hu
i Jgnuﬁrv. it is a proposed Endangered specie on the Feredal
.3 CHPS lis . Since it is only noticeable when it blooms
dus its extrewe minuteness, one might  erroneously quéstion

validity of a positive statement of its absence on the

o
oy
]

Republic leavc: But the literature states that it is a parasite

.

on the stems of Daleage, especially Dalea emoryi (Munz,l1974;

Jepzon,1923;Abrams,1960) and since there wcre no Daleas
present on the sections surveyed, I do affirm the absence

of Pilostyles in the proposed work areas.

. Astragolus lentiginosus var. borreganus

[oa

This plant is called a proposed Endangered specie




by CNPS and was first identified, as its name implies,

at Torrego Springs, California. (Jepson,1923) Abrams says

1a.

extends from Borrego Springs to Yuma, Arizona. (Abrams,196:)
Iz is commonly known as Borrego locoweed. Though I have
seen it in the Algodones Dunes, it was not found on East Mesa.

7. Astragalus magdelene var. piersonii

This specie which 1s also Rare and Endangered as
considered by CHPS is described bnyunz as having its habitat
caly in the sand dunes of the Colorado Deﬁert.(Munz}l974) It

was not present on the Republic site.

8. - Eriogonum dosortLCOTa

> houg Erlogonum de se tl”Ola was excluﬂ°d from this
study because of Atla Scientific's adequate coverage

me details that 1 believe are necessary for

there axre so
consicderation because of the importance of the Ammobroma .
There is a large population of Eriogonuwm which is most. dense

in north-central sec:zion 30 and in south~central section 19.
These plants, Vhan v‘c"ed from a distance, have the'appéarance
of health and vigurous growth. Closer inspection shows the

the base of each to be heavily infested with termLt“”

ground at
and riddled with rodent holes. (Many rodents were seen during
the survev) Also several plants looked like miniature trees.

Their meter-1long vertical stems were exposed like trunks
2 sand had shifted away from a plant formerly atop

153
oy

e th
1 dune. Other anomalies observed during the survey were:
esence of many leaves on the plants and the heightened
color (bright blue-green and apple—green) of stem segments.
Usually at this time of the year there is less coloxr and very
“few leaves. Also there were many individuals budding and

blooming,which is quite out of charactexr for this time of year.

[

Because of the pest infe tatlonc Ammobroma is unlikely

to be found. Both rodents and termites undoubtedly feed on it
before i1t has a chance to surface There is also the possi-
bility that, if an hmmobroma population cver cxisted there,

these pests have so decimated its root-stock it no longer

The EliOﬁonUn deserticola at Algondenes Dunes does

not ezhibit this infestation. Some ftermite evidence was




found and some rodents were seen, but only to a much lessar

degrae than observed on Republic's land.

C. Mathodologs of gearxch
In oxder w» present a complete and accurate floristic
=urvey and determine the presence or absence of any Rare,

red,orThreatcened species the following methodology

$l&ic
o

0}
o%

Wi ous
Reads All roads were cleared for the three alternative

cd:soz2lopment plans. A walking search was conducted making

tw. traverses that were parallel to the proposed route and
f the center line of the

O

¥

which lay 50ft. flom either side

proposed roadway, ‘thus examining 100ft. on each side of the
center line. This area was broad enocugh to cover the area
of disturbance caused by pipelines

Power Plant Sites All three power - plant sites and a 300£ft.

huffer zone to the north and west of eauh site wvere examined.
Tarallel transects were walked at lOOrt. 1ntervals; bwclr q
ot the 50ft. transect, until the entire arca was surveyed.

Transmissicn Line Routes The transmission line routes

for all ’ra;osea p]ans were cleared for 100ft. to each side
£ the center line. Two traverses which parallel the proposad

voutes and were 50ft. from elbther side of the center line

vare walked. In this mannexr the 200ft. zone was cleared

D-ill Pads All the drill pads shown on development plan B
vare searched. These drill pads measure 250£ft. by 300€t. and
a 50£t. buffer zone was reguired on each side of the site.
Thesse were searched by walking parallel transects at 100ft.
intervals, beginning at the 50ft. transect, and continuing
until all the area had been surveyed.

)

These roads, power plantsgites, transnisgion.. line
routes, and drill pads were located by using RGI's drawing
199-14 (sece facsimile composite figure 1)

Field work was conducted in April, HMay and the first
2 weeks in June of 1978. iaterial was also drawn from fiecld

notes made in August 1977. The original data is housad in

co




my officc at 1082 Hamilton Ave. in El Centro, California
and copics are housed at Imperial Valley Museum. (I'7 1) The

photographs were made by IVCM staff in April of 1¢°

D. Habitat and Flora

Two subdivisions of the Creosote Bush Scrub Community
exist within the proposed area of geothermal operations. They
are Sonoran Creosote Bush Scrub and Semi-stabilized Desert
‘Dunes (see photographs following).

The list of flora following was compiled from species
extant in early April. Relative abundances are indicated

in- this manner

1 = very infrequent
2 = opccasional

3 = freguent

4 = abundant

5

i

very abundant

The

&3]

tate of these plants in mid-May when the sut#ey'

noted by the following symbols:
= blooming o ' -
fruitinﬁ

xtant, but not blossoming or frulting
d*lcd Shple al remalno Oﬂlj '

took place 1

1l

Om=on

m

(see list feollowing pages) .

All species were larger, more populous and exhibited
greater longevity then is usual.

identata vavries greatly in size and density

-t

-
4 ¢

D
o]
d‘
i~

o~
ta.l.

hroughout the lease. All plants were vigorous, and many were

both blooming and fruiting. Density of stands varied from
Z meter centers to 15 meter centers, and heights varied from
seedlings a few centimeters tall to 5 meter high adults
There were thousands of seedlings and older specimens showed
new growth. '

All annuals were of increased size and density.

Particularly notable were the Palafoxia linearis var.

linearis, Oenthera deltoides, Camissonia brevipes, and

Baileya pauciradiata. The dunz primrose skeletons or bird-

on

cages are extremely numerous and many are 16 to 20 inches

tall. see photograph following)
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FPLORA EMNTANT QO RTTUBLICT? ThET 7235 TRADTTNT O TN BARLY APRTT,
. : v OCCULR

SCIDNTIFIC NAME COMMOM NPAME : | ABUND: o
Abronia villosa var. villosa Sand v-rbena 2 D
Ambrosia dumosa Bursage 3 E
Aristida Californica Three-awn grass 2 D
Atriplex canescens Wingscale 3 E
Baileya pauciradiata Lax flower 4 D/few
Camissonia brevipes Yellow cupu ' , 4 D/few B
Chorizanthe rigida Rigid spincw horb 2 D
Coldenia palmeri Palmer coldenia - 2 B
Coldenia plicata Plicate coldenia: _ » 2
Cryptatha angustifolia Forget-me-not 2 D
Dithyrea californica Spectacle pod : 2 ' B
Ephedra californica California.joint fir 2 - E
Eriogonum deserticola Desert buckwheat 4 E/B
Euphorbia polycarpa var. pclycarpa Sand mat , 2 E
Haplopappus acredenius eremophilus Holly-leaved golden bush : 2 , E
Hesperocallis undulata Desert 1lily 2 D
Hilaria rigida Galleta grass ‘ ' 2 D
Larrea tridentata Creosote bush : 5 B/F
Mentzelia puberula Rough~ sbemm d blarzing star 3 D/few




o

Oligonerie Pinifolia

»

Py

o

alafoxia linearis var. gigan'ea

Plantago insularis

Phoradendron californicum

Podaxis pistillaris

Procsopis glandulosa var. torreyana

Salsola iberica

Schismus barbatus

Sisymbrium irio

Tamariy ramosissima

Dune prigcose
Linear—léavnd CANNRSE
Giant Spanish needle -
Woolly piantain'
Arrow-weed

Mesquite mistletoe

Honey mesquite
Russian.ﬁhistle
Mediterrean schismus grass
London rocket

Tamarisk

.

D/few B

D/few B

=
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Licew s seeds have germinated at non-representative
tiwes and some species have been extant almost continuouzly
for the last two years.

Precipitation recorids of the Imperial Irrigation
Nistrict at Imperial, Califoraia indicate that the rainfall
for 1976 and 1977 was over twice as heavy as that for the pre-
¢ ding 6 years, with very heavy rainfall in either August or
September. December of 1977 had nearly an inch of rain and
the first quarter of 1978 has had two inches. Since 1970.
tarvough 1975 had a total rainfall of two or less inches, it
can be seen that the past two and one half years have be=n
truly atypical. The 64 year mean rainfall has been only 2.81
inches per year. There has not been a comparable rainfall
6 when there was 4.25 inches. (see figure 2)
The data presented in figure 2 shows that, except for
treme maximum in 1970 and the extreme minimums in 1971
‘and 1972, the temperature span has remained quite constant
cwr the past eight years. The variable then for plant pro-
duction has been the rainfall. Denseness of populations,
size of individuals,. and varieties of species .has .been
the fall of ~1976. Thousands of new secedlings

ncserticola, Ambrosia dumo sa

(J

tridentata, Prosopis glandulosa

ramogissima, Krameria grayi and Dalea -

g.'nosa came up in the spring of 1977. Most of the seedlings

urvived the ensuing summer and winter. They have had two
n:nes of rain since January, so perhaps they will make it

through this summer also.

i*. Conclusion

Since these last two and one half years have presented
perfect conditions for germination and growth, it seems
reasonable to assume that, if the seven sensitive nlants were
goiig to be on Republic's lesasehold, they would have been
apparent this year The arca was searched carefully over a
long enough period of time that had any Endangered on
+oned specles been present, they would have baen detected.

Larea

b
whn




TEMPERATURES AND RAINFALL IN THE IMPERIAL VALLEY

- ‘total Temperatures
Year _Rain - Plax. Min. Mean
1970 1.68 118 29 73
1971 1.29 115 23 72
1972 2.16 116 24 73
1973 1.28 117 =~ 30 73
1974 1.98 116 238 74
1975 1.19 115 31 72
1978 5.08 115 29 73
1977 5.21 115 33 74

1978 lst 1/4 2.00




it therefore seems justifiable to consider that this area is
not, in fact, a habitat of these seven sensitive plants.
£
4

I do not believe that the increased humidity from the

cooling tower vapors will adversely afféct the plants any
more than canals do. Ags a matter of fact, close cbservance
of populations near these humidity increasing installations
shows the plants to be more abundant and viable than those of
the same species on the open desert far from a moisture
source.

- Atlantic Scientific's statements about soil-salt
content, flash damage, uncondensiblie gases, etc. and the

nacessity of revegetation have been considered, but in the

first cperative geothermal areas the revegetation appears
to occurring naturally. These plants are able to bear much

punishment from the elementsand so far man's interference does

The Bureau of Reclemation's installation south of
Republic's site has not "changed" the surrounding habitat to
an Alkali Sink environmant because of its geothermal-
activités. There has been yeésr-round ponding in  that area
_ re has been a slough-like complex

aJacent tc  the pond during all this time. The plants

or many years, been those of the Alkali
Sink Community rather than the Creosotce Bush Scrub group.
is my conclusion, therefore, that the areas
gearched may logically be used for the proposed geothermal
activities withoult appreciably damaging the habitat of amn;

Rare, Threatened, or Endangered vegetation.
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| (Colecnyx veriegatus)
Pesert Iguana
_(Dipsoserrus_cozsalis)
sebra-tailed Lizarxd
|_(Callisaurus. draconaides)
Coloredo dzzert {ringe-toed
___Lizaxd  (U'ma_norata)
Ieopaxrd Lizard .
{Crotaphytus wislizenii)
D2sert Spiny Lizard
_{Sceloporis_magister)
Side-blotched Lizard
(Uta_stenshuciana) M
Icng~tailed Brush Lizard
_{Uresaucus_graciosus) P
Pesert Herned Lizard )
{Phrvnozgna platvrhinos)
Flat-tailed Bomed Lizard
_({Phrmynosoma m'calli) p
Testern Whiptail
(Cremidephorus tiqris)
Fed Racer
(Masticophis flagellum) P
Western Patch-nosed Snake
{Saluadora hexalepis) . ; ' : D | ]
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Carmmon and Scientific Names

t_Dunes

sert

Crecsote Bush

Partially
Stabilized
Senidh
Mesquite
Partially
Protected
Species

Hurmock

Scnoran

De

Geprer Snake
L(BLiuophis melanolercus)

<
<

l&'.‘estern Shovel-nosed Snake
{Chicpactus occinitalis)
Sidewinder

=

"~ o ampour

(Crotalus_ozrastes)

N
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Turkay Vluture .
- (Catlartas_aura) A4 \Y A4 x X x X
i Coopers Hawk
‘ _{rccipiter cmnorll\ P P P X X
; Sharp-shinned Hawk '
! _(Accipiter striatus) P P P X X X
‘ Marsh Hawk ' -
‘l Cireus canens) : v P P X X . X
PLL'"U’]JI‘OLS lawk .
_{Puteo_regalis) )\ P P X
rod-tailed Hawk
'__(Buteo _jamaicensis) ' Vv \' X X
' Suainson's Hawk )
_ {Bateo_ sweinseni) v P P X
Golden Ezgle '
__hquilda chrvsastos) P P - P X X
Prairie Falcon
_(Faloo mexicanus) \'4 v P X X
Iwzricen Xestrel! ,
_ (Faleo_sparverius) P p i P ) ‘ X : X
Gardxel's Quail . ‘ : ‘
 (Lorhortvx garbelil) ? ? : : : X ?
Killdser . .- N . : ) '
_{Charadrius vociferus) P |- T X ' X
Mountain Plover .
_ (Charadrius montana) ‘ v X
T WhT te—wlnged Dove ) . .
(Zenaida esiatica) v \ v , X : P
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Common and Scientific Names

Areass

Froch Neighbor-

Causual Visitor -

sert hines

Scnoran .

Crecsote Bush
_Serub }

Partially
Stabilized
Visitor -
Permanent -
esident

Mesquite
nmock

i

Migrant
sunmner
Winter

visitor
ing:

:

.Blue List
(arbib 1978)

g

Mouwming Dove
AZenaida macroura)

<
<
<

X o P
Ground Dove . :
(Colurbina vosserinal P

Poadrunnex
AGrneos %_callfomlanus) v v v

o)

o
~
=
2

. X V'
Long-ezred Owl =~
.(hsio otus) P P P

Short-eared Cwl
(Asio _flammaus) P P

Creat Hommed Owl
(ﬂv‘-,o virginianus) P P P

P s

Burrowing Owl .
Speotvto _cunicularia) P P p X X P
poor Will L ' : ’

(PFhalaenoptilus nuttallii)

el
g
o
>
=
-
Y

Lossar Nighthawk
(Chordeiles acuup"nnls)

pime g

vaux's Swift
{Chastura vauki)
tMite-throated Swift

{Reronautes saxatilis)

< i< <

< e i<

< i< <
%

-

"Black~chinned Iumingbird
_{{;Ljduilochus alexandri)
Costa's Humingbird

o)
2+l
. PU N
=

(Calypte costae) P P p ' X
Rufous Humingblxd

(Selasphorus xufus) . P P P ’ X j
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Ccrron Flicker
_y(!;_qlantes auratus) p r p X ) X
P ‘~'1fw el V“Tl 1DQC S 4 . .
‘(.‘ P!COi « L(§quﬁ;‘¥§)—kcr \ P P e X
TEstern b ...nbnd ,
("‘Jw'“wus verticalis) P’ P P X
Cassin's uuﬂabl"d
"‘ymrmus veciferans) P P P X
ash-throated Flycatcher )
(viarchus cirerascens) p P P X
Say's Phoebe
_{Sayornis_sava) P p P X X
Willow Flycatcher : i
{Impidonax traillii) P P P X
Harond's Flycatcher .
{E. hanmondil) ¢ - P p P - X . .
Dusky Flycatcher
(=. oL\,rho].scri) P p P -X
Gray Ilycatcher N
(2. wrightii) P r P X .
istam Flycatchar
©. difficilis) P p P X
tiastern wood Pouee -
A{Contopus sordidulus) P P P X .
“0live=sided Flycatcher ;
(uttallomis borealis) \Y P p X
Horn=d Lark
{(Ererophila alpestris) | v ' ' : X X v
{cont.) ,
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P = presence suspected in o 9 l, L
the habitat - 8. 4l &
V = presence verified in %'g g . o g, (450 &l S
the habitat aﬂfﬁg g 4 ’15 gg ﬁa. "Jgg o & '»3—53
o PX] 4 o] ' M
_ amon ard Scientific Names nﬁﬁgfﬁ%%é é\ E'G}' 5"‘5 g'ﬁ ggg ?{E fe’,,@
S EEELE g |ag 194 |98 |38k | &4l | RS
2arn Sewalloy . ‘
(Hirumdo mistica) A% A4 \'/ X X X
Z1iff Swallow : ) .
" (Patroshalidan Pyrrhonota) v A v X X X X
violet-gr=cn Swallos o
(Pachucirora_thalassina) p P P X
Tree Swallows
-(mde?rc."nwi [n9) lor) P P P X
Rouzh—-winged Swallow - !
L(Se2dgidapteryx ruficollis) P P P X
Coricn Raven : )
ICovas_covex) P P P X X
Vardin _ 2 . )
{Auriparus flaviceps) v \Y X- \
Cactus Vren .
ACampylorhvnchus brunneicapillds)P | P 47 ?
sockingbird
Mims _colyaloties) P P . X X
Saz2 Thrasher : :
(Greoscontas mentanns) P P P X
LcCente's Yivwasher : ' :
{Toxostoma lecontei) v \'/ v . v.
Crissal thrasher ,
_(Toxnstama dorsale) v v P
Iacrican Robin ) S T
{(Turcéus migraterius) P P X X X -
Hennit Thrush : ;
{Catharus guttata) P P X
{cont.) .
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- presTHUS SUS?eCted in
the habitat

'V = presence verified in
the habitat

Common and Scientific Nanes

Swainseon's Thrush

Crecsote Bush

scrb

Dunes
Sonoran
Migrant
Sumer
visi
Winter
visitor
Permanent
Rasident -

partially
'Y  btabilized

1978}

Casual Visitor
f£rom Neighbor-
ing Areas
Breeds on
East Mesa

(Arbib

Blue List

{Catharus ustulata)
testern Bluebird

Masquite
Y pamock

>

(Sialia mericana)
3lue-Gray Gnatcatcher

)
o)

i

cma—

(Polioptila casrulea)
Black-tailed Cnatcatcher

lav)
)
>

(Dolicptila relanura)
Ruby-cro.med Kinglet

<
<
<

ARamulus calendula) P P Sl x
{Woter Pipitc :

et e

fnthus soinoletta) 4P
Phainopepla

R

-~

gt

(Phairopopla nitens) P P
ioguerhead Shrike

N
J
(3]

~J
ST

(Lanius ludovicianus) v \Y \Y
Starling

e —

{Sturnus valgaris) P P
wlitary Virca

Wireo solitarius)
ArbIing TiXeo

Vireo ¢ilvus)
1At - eiEnhed WALDIET

“armivora celata) - p
Nashville Varbler

Vemmivora ruficapilla) p : P
‘Yellow Warbler

<
]
R R O

Candroica petechia) P ‘ P

PR,

s

; obea . xTRURddY

{(cont..)
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P = sence Juspectea in . Uﬂ e . o & -
the habitat & é . - -E:E y ' €2
v+ oengence verified in | mB 5 0L | gaERe 5% Ha |
. = hebitat = - J, 3 X 3 5 g 5‘4’.’:3 Y o X ::"94 |
 entific 1 FEERE LEARE: I Ee\r 9 3 7
Commor, “cientific Rames ek 8 guy B 5 e § g a8
N Eh&EA0r aB| EH| aalda. M a>
Yellow? iped Warbler iR o
iNendro.ca caronata) P P X ' :
Toansend's Rarbler :
{Derdroica townsendi) P P
Pernit Warbler SIS
(hendroica occidentalis) P P
Elack-throated Gray Warbler
Dendrcica nicrescens) B P
MacGillivray's Warbler
{Ororornis tolmiei) P P
#ilson's Warbler ’
{Wilsoria rusilla) P | o
ficuse Spaxrow ‘
(Passer daresticas) ? 2 ? ? X 2
Aestern Meadowlark o ‘
(Sturrnazlla neglecta) P Y. X -
valloe-Feaded Blackbird
(Yanthoceprhalus xanthocephalus)) V v v X X
QLQ~Cir~4ﬂ Blackbird
(5g_~59¢§ rhoeniceus) v v v & X
fraver's Blacbird ' : :
(Pushacus cyanceephalus) 2 2 ? e X
wrovm-haaded Cowbixd
(éalotn"us ater) P P X . {2 ?
scott's Oriole :
(Icterus pdrl sorum) P P
"Hooded Oriole
‘(Icterus cucullatus) P P -
(cont.)
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? = presence suspected in
the habitat

V = presence verified in
the habitat

Common and Scientific Names

torthern Oriole

BRI |

i

Creosote Bush
Scrub

Mesquite

H

partially
Desert Dunes.
Sonoxran
visitor -

sSumrer

wintexr
Visitor

Permanent
Resident
Casual Visitor
from Neighbor=
ing Areas.
Breeds on

(Ictaxus galbula)

plack~heacded Grosbeak

T |Stabilized

lae)

X |Migrant

(Phevcticus nelanocephalus)
Lazoki Panting

v}
lav}
<

(Passerina amena)
wese Finch

>

{Carmodacus mexicanus)

Ledser GirldaFinch

=

(Svinus psaltria)’
Green—-railed Tovhee

=

3042w 1 orura)
Savannai Sparrew

=

(Passerculus sandwichensis)
Vesrar Sparrow

.

(Pooecetes gramincus)
Lark Scar¥icd

La¥]

(Chondestes grammacus)
DYHCETECated "SRary e

(vchispiza bilina8ta)
Saud™ SPUTYGTT

Q\) .
o
)

. (ophispiza belli)
Chipping Spareew

(Spizella mmsserina)
~Brewer' sTSmarroy

(Spizella breweri)
White-crownad Sparrow

{zonotrichia. levoophrys)

Licoln's Sparrow
¥:losoiza lincolnii)

o

1978)

East Mesa
Blue List

{Arbib
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East Mesa Race Course Mammals
P = presence suspected in the &=
N U) LY
habitat a o 8
Y >y @
V = presence verified in the %.jg %Ef ,ﬁ B r‘g'{ é‘{?)‘é
habitat ‘gmé A4aid% a8 A8
seRudefa)  FRARRA
Common and Scientific Names QEAEHAEE A0 AU
! Gray Shrew
L_tvorinsarex ereufoxndi) P P P
| california Leaf-Nosed Bat !
|_thorotus califamicus) p p B
V'califernia Myotis
L eotis caiiforpicns) p_\® P
1 Haixy-winged rMyotis
|_tyoris_volans) P_lv P
'tlestern Yellow Bat . : .
!_iLasm:m_ﬂga) LB P P
| Hoagy 3at
' zsivras_cinsveas) P P P
|Western Pipistrelle : .
i {Pipnstrelus hesperus) 'y Y/ \Y
1Pallid at
|_(rnrrozons pallidus) P P P
| Brazilian Frce-tailed Bat
V (Padnrida hrasiliensis) P R P
I Pocketed Fres—tailed Bat
!J\‘T‘;z:hv'iﬂw fergrpsacoa) P P P
i Black—~tailed Jack Rabbit :
| (Lepus californicus) v \'/ v X
tAudubon Cottontail
| trydriees - andubondi) P P X
| Sylvilagus ‘
|
¢
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“East ¥i£a Race Course Mammald | : ; i T { T 1
* = presenca suspacted int o i ‘ »:!-,,4\w :
the hohitad T T E oo - i
Vo= sresence variiied in o ,:";"g, 2 @ 8 .31"% e ‘
the habitat g8 i 0y . ‘g Bleo V- - »
sg@ﬁgméﬁ Z8oi 8 |
. ‘e ; Lo
Carmon and Scientific Names 59 }3,_.%”’3 ?ggmu& )
0O vy it OV L) [ AV o VIR 3
Round-tailed Ground Squirrel
ACitellns tevericandns). ATA v YA
Desert Kangarod Rat ’
Dinedoms desertl) v \'4 A
rerrian’'s Kangaroo Rat -
(Nipdonys_ rorriami) v v
Little Pockel Mouse : ..
(Poyoannthus longimerdris) p’ v P .
nailey Pocket Mouse '
_(Perognoinug. hayleyi) P P P
Spiny Pocket Mouse .
_(Peroanathus_spinatus) P P P- .
Iong-tailed Pocket Mouse ' A '

{Pavermathus formosus) P P P

Dosort Pecket Mouse .

(Pereconathus ponicillatus) - P P .
| Deer Mouse . _

(Peromyscus maniculatus) P P P :

Southern Grasshopper Mouse

(Onychonys torridus) P P Pl ‘ )

Desert Wocdrat
(Reotoma lepida) ~ P

xrpueddy

‘White-throated Woodrat T . - F : -
(lleotoma albiqula) \ C ' ) ,

Kit Fox . : : .
-‘(.\:I\_'EPQS macrotis arslpus) - v v |p - X <

a2bed

Gray Fox ’ . . B '
(Urocyon cinereocargenteus) | P P P , X

1

(cont.) Ce
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East Masa Race Course Memmals .
P = presence suspected in 'g al
thae habitat a 3 oy
"V = presence verified in @ Z“_f:} é 8o '% m':‘a'g 9
the habitat 0 (49 piga AL
58957 Uik A890
. os ) 5 @l o -~ £ é §<
Carmon and Scientific Names fﬁ,j&"mﬁé’%ﬁ gfg):mw’;;m
Coycte
|_(Cm\iq latrans) P P Vi
: Radger '
b (raddea faxns). v | p P X
Lobcat .
Ioousaefes) P e 2 X
- Mule Deer )
| (0cccoilaus hemionus) | P P P X
|
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