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U.S. Department of the Interior
Bureau of Land Management

FINAL
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ENVIRONMENTAL IMPACT STATEMENT

Southern California Edison Company’s

DEVERS - PALO VERDE No. 2
500 kV TRANSMISSION LINE PROJECT

Prepared by:
Western Ecological Services Company, Inc. (WESCO)

OCTOBER 1988




Filnal Supplemental Environmental Impact Statement (SEIS)
For the Devers-Palo Verde No. 2 Transmission Line Project
Riverside County, California and Yuma and Maricopa Counties, Arizona

Prepared by:

Western Ecological Services Company, Inc. (WESCO)
for
the Bureau of Land Management

Southern California Edison Company, in concert with several other western
utility companies, proposes to construct a 500 kV transmission line from the
Devers Substation near Palm Springs, California to the vicinity of the Palo
Verde Nuclear Generating Station about 40 miles west of Phoenix, Arizona. A
Draft Supplemental Environmental Impact Statement, published in May of 1987,
described and evaluated four routing alternatives and the no-action
alternative with respect to the proposed transmission line. This Final
Supplemental Environmental Impact Statement includes all comments received
during the public review period for the Draft SEIS, and provides the BIM's
responses and required mitigation measures. Southern California Edison
Company's proposed route, parallel to the existing Devers-Palo Verde #l 500 kV
transmission line, is the preferred altermative of the Bureau of Land

Management.
STATE DIRECTOR
CALIFORNIA STATE OFFICE
For further information contact: Doug Romoli

Bureau of Land Management
California Desert District
1695 Spruce Street
Riverside, CA 92507

(714) 351-6428




FINAL SEIS USER'’S GUIDE

The Final Supplemental Envirommental Impact Statement (Final SEIS) for
the Devers-Palo Verde #2 500 kV Transmission Line Project has been prepared in
an abbreviated format under Council on Environmental Quality regulations (&0
CFR 1503.4 (3)(e). This document should be used in conjunction with, rather
than in place of, the Draft SEIS that was released for public review on May

15, 1987.

The Final SEIS contains three chapters. The first chapter (Summary) is a
summary of the transmission line project that briefly describes the project,
areas of controversy, major impact conclusions, and the Federal preferred
alternative.

The second chapter (Consultation and Coordination) presents the results
of agency and public review of the Draft SEIS. Comments received at public
hearings and by letter, and responses to those comments, are presented.

The third chapter (Modifications and Corrections) includes changes made
to the text of the Draft SEIS. These have been made in response to public
comments and are referenced to the appropriate page number in the Draft SEIS.

The appendices discuss a variety of topics. Appendix A contains an
updated and modified set of the mitigation measures and agency stipulations
from those presented in the Draft SEIS. Appendix B is a summary of bighorn
sheep studies that have been conducted in some areas of concerm. Appendix C
contains information concerning consultation with the U.S. Fish and Wildlife
Service pursuant to Section 7 of the Endangered Species Act.

Copies of the Draft SEIS can be obtained by writing to the following
address:

District Manager

Bureau of Land Management
1695 Spruce Street
Riverside, California 92507
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ASAE
BIM
CAAA
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CEQA
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS USED IN THE FINAL SEIS

Area of Critical Environmental Concern

Advisory Council on Historic Preservation

Arizona Public Services Company

American Society of Agricultural Engineers

U.S. Dept. of the Interior, Bureau of Land Management
California Agricultural Aircraft Assoclation
California Desert Conservation Area - )
Council on Environmental Quality

California Environmental Quality Act

U.S. Army Corps of Engineers

Certificate of Present and Future Public Convenience and Necessity
California Public Utilities Commission

Cultural Resource Contractor

Colorado River Indian Tribes

Coachella Valley Preserve

decibals

Southern California Edison Company

Environmental Impact Report

Final Supplemental Environmental Impact Statement
Federal Land Policy and Management Act

U.S. Dept. of the Interior, Fish and Wildlife Service
Habitat Conservation Plan

Long-term Visitor Area

Modesto-Santa Clara-Redding Public Power Agency
megawatts

National Wildlife Refuge

Proponent’s Environmental Assessment

Palo Verde Nuclear Generating Station

right-of-way

Resource Management Plan

Southern California Edison Company

Southern California Public Power Authority

San Diego Gas and Electric Company

Supplemental Environmental Impact Statement

State Historic Preservation Office

Wilderness Study Area
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1.0 SUMMARY AND BLM PREFERRED ALTERNATIVE

1.1 INTRODUCTION .-

Southern California Edison Company (SCE or Edison) has applied to the
U.S. Department of the Interior, Bureau of Land Management (BLM) for a right-
of -way grant and to the California Public Utilities Commission (CPUC) for a
Certificate of Present and Future Public Convenience and Necessity (CPCN) to
construct and operate a 500 kV transmission line that originates from the
existing Palo Verde Nuclear Generating Station (PVNGS) switchyard in Maricopa
County, Arizona and extends to the existing Devers Substation near Palm
Springs, California (BLM Application No. CA-17905 and CPUC Application No. 85-
12-012).

The Draft Supplemental Environmental Impact Statement (SEIS) addressed
the potential impacts of the project, provided an analysis of alternative
routes to the project, and recommended measures to mitigate adverse impacts.
The focus of the SEIS is on the potential environmental consequences of the
portions of the project in Arizonma, although potentially significant effects/
issues in the California portions of the project are discussed. A more
detailed analysis of the California portion is presented in the CPUC’s Envi-
ronmental Impact Report (EIR) for the project. A copy of Volume 1 of the CPUC
EIR which addresses the project specific impacts of the Devers-Palo Verde #2
transmission line is included as an accompanying report to the Draft SEIS.
The Final EIR was published by the CPUC on August 5, 1987.

1.2 PURPOSE AND NEED FOR THE PROJECT

The proposed Devers-Palo Verde #2 500 kV transmission line is a joint
participation project that includes Edison, members of the Southern California
Public Power Authority (SCPPA) and the Modesto-Santa Clara-Redding Public
Power Agency (M-S-R). The SCPPA participants have 442 megawatts (MW) of firm
entitlements in the PVNGS, and M-S-R has 150 MW of firm entitlements in San
Juan Unit 4, located in New Mexico. Both SCPPA and M-S-R need transmission

from the Phoenix area to California to deliver power from these committed
resources.

The existing Devers-Palo Verde #l transmission line does not have suffi-

cient firm transfer capability to accommodate SCPPA’s and M-S-R's £firm
resource entitlements in addition to Edison’s Palo Verde share. Edison 1is
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proposing to build the Devers-Palo Verde #2 project to meet these regional
transmission needs. Edison also states that the proposed project provides the
most cost-effective solution for its customers in terms of short- and long-
term energy needs, .

1.3 ALTERNATIVES

Five alternatives are evaluated in the SEIS and include the project as
proposed by SCE, three additional alternmative routes, and a no-action
alternative. Alternatives were developed considering several issues including
prime farmland, BIM-designated utility corridors, routing around the Kofa
National Wildlife Refuge, visual effects, land use, biological resources,
Native American lands, and cultural resources. Following are brief descrip-
tions of the altermative routes.

1.3.1 Proposed Project

The proposed transmission line is similar to other 3500 kV transmission
lines in the United States. The transmission line would consist of overhead
wires (conductors). These conductors would be supported by lattice steel
structures and would be electrically isolated from the structures by
insulators. In addition to the conductors, structures, and insulators, the
proposed transmission line would contain hardware and overhead groundwires.

The proposed transmission line is designated as a "500 kV" line, a desig-
nation consistent with the present standards in the United States. The line
is designed to operate at a nominal voltage of 525 kV phase to phase and a
maximum voltage of 550 kV phase to phase. The line would be capable of
transferring nominally 1,200 MW of power on a continuous basis and 2,000 MW
under emergency conditions.

The total project includes 238 miles of new transmission line between
PUNGS, located about 40 miles west of Phoenix in Arizona, and the Devers
Substation near Palm Springs in California. The proposed route would parallel
SCE's existing 238-mile 500kV Devers-Palo Verde #1 line, of which 112 miles is
located in Arizona and 126 miles is located in California.

The proposed transmission line would terminate at two existing facili-
ties, the Devers Substation in California and the PVNGS switchyard in Arizoma.
In addition, the line would comnect to two series compensation banks, which
would be located along the transmission line route. One facility would be
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located in Arizona, 61 miles west of the Palo Vefde Switchyard, and the second
would be in California about 64 miles east of the Devers Substation. The
facilities would be located adjacent to the approved locations for the Devers-
Palo Verde #1 series compensation banks. They would be located under the
proposed Devers-Palo Verde #2 line and generally within the right-of-way.
They would require a 221 x 320-foot area.

The proposed Devers-Palo Verde #2 transmission line would also require
modification or reinforcement of Edison’s existing 220 kV transmission system
west of the Devers Substation. The existing system west of Devers includes
four 220 kV transmission circuits commecting the Devers and Vista substations
and the San Bernardino Generating Station. The reinforcement required for the
220 kV system includes reconductoring some of the existing circuits and rear-
ranging the circuits (Figure 2.4-4). As planned, seven towers of the approxi-
mate 370 existing structures may be replaced in close proximity to the exist-
ing towers, two towers may be removed, and three towers may be added. The
final placement of the towers, if any, will be defined after final engineering
is complete. However, it is expected that the major work will take place in
the vicinity of Cottonwood Canyon, near Break Estates, and immediately west of
Banning. '

No new telecommunications sites or structures would be required in con-
junction with the Devers-Palo Verde #2 transmission line. It will only be
necessary to install additional channels in the existing system to meet
requirements for the new line.

Major issues with respect to the proposed route are the potential effects
of the alignment through the Kofa National Wildlife Refuge (NWR) (wildlife,
vegetation, visual, land use and planning) and agricultural lands in the Palo
Verde Valley south of Blythe (agricultural land use, safety). This route is
entirely within a BLM-designated utility corridor and generally avoids
sensitive cultural resource areas.

1.3.2 Northern Alternative 1

The total length of the Northern Alternmative 1 route is 243 miles. This
alternative shares common segments with the proposed route, parallel to the
Devers-Palo Verde #1 line, for the first 51 miles in Arizona (PVNGS to the
eastern edge of the Ranegras Plain) and 118 miles in California (eastern edge
of the Chuckwalla Valley to Devers Substation). This alternative route turns
northwesterly from the proposed route (about 12 miles east of the Kofa NWR)
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toward the town of Brenda. The route crosses I-10 near Brenda and continues
northwesterly towards the Lazarus Tanks-Climax Mines area of the Plomosa
Mountains. Once through the mountains, the route turns westerly and crosses
the La Posa Plain (approximately 5 miles north of Quartzite), the northern end
of the Dome Rock Mountains, the southern portions of the Colorado Indian
Reservation, and the Colorado River about 9 linear miles north of Blythe. The
route skirts the northern edge of the Palo Verde Valley and rejoins the
proposed route 12 miles west of Blythe. This route would require approxi-
mately 74 miles of new transmission line right-of-way and (ROW) considerable
upgrading and construction of new roads.

Most of the alternative route segments would not be within a BIM-desig-
nated utility corridor. In designating these corridors, the BIM conducted an
extensive evaluation of environmental and socioeconomic/cultural factors, and
a public involvement program. These corridors, therefore, are the result of a
thorough planning process, and right-of-way planned outside of them would
represent a contradiction to the intent of that process.

Major issues with respect to this alternative are potential conflicts
with BIM land use and planning (by being outside of an existing BIM-designated
corridor, additional planning analysis would be required), potentially
significant adverse impacts to biological resources in the Plomosa Mountains
(bighorn sheep in particular), and crossing of Native American reservation
lands. This alternative would avoid impacts to agricultural interests in the
Palo Verde Valley and would not cross the Kofa NWR; however, this alternative
would have greater impact to resources such as bighorn sheep.

Dollar cost of this alternative would be about the same as that of the
proposed route.

1.3.3 Northern Alternative 2

This alternative would have a total length of 243 miles and would also
share common segments with the proposed route in portions of Arizona and all
of California. The Northern Alternative 2 route departs the proposed align-
ment about 12 miles east of the Kofa NWR and proceeds northwesterly towards
Brenda. About 3.5 miles southeast of Brenda, the Northern Alternative 2 route
parallels I-10 and several existing gas pipeline and underground communication
lines through Plomosa Pass (subalternative alignments north and south of the
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highway are evaluated). Once through the pass, this alternative turns south-
westerly along the edge of the mountains toward a point about 9 miles south-
west of Quartzite where it rejoins the proposed route.

This alternative would require approximately 47 miles of new ROW, of
which 20 percent would be within a BIM-designated utility corridor.

This route was evaluated as an altermative to crossing the Kofa NWR and
is similar to the Brenda Route analyzed in the original EIS for the Devers-
Palo Verde #1 project. Major issues with respect to this alternative are new
and cumulative visual effects along I-10 and La Posa Recreation Area, poten-
tial adverse impacts to bighorn sheep, cultural resources, and land use and
BIM planning. This alternative avoids farmland in Palo Verde Valley and
avoids the Kofa NWR. Although the portion of the Northern Altermative 2 route
through Plomosa Pass follows a designated utility corridor, the use of this
alternative would be inconsistent with existing BLM policy. Portiomns of the
subalternative route south of the highway cross the New Water Mountains Wild-
erness Study Area and proposed extension of the Kofa NWR. The subalternative
route north of the highway would also utilize an existing utility corridor;
but, the corridor is considered to be "at capacity" and there are overhead
restrictions (for visual and wildlife considerations) placed on the corridor
which would preclude use of this corridor for the transmission line without
amendment of existing Resource Management Plans and further envirommental
review.

Dollar cost of this alternative would be about the same as that of the
proposed route.

1.3.4 Southern Alternative

This alternate leaves the proposed route just east of the Colorado River,
heads southwest and crosses the river and lower Palo Verde Valley approxi-
mately 15 miles southwest of Blythe, then heads northwest and rejoins the
proposed alignment at a point approximately 15 miles west of Blythe. Total
distance of this route is 251 miles, of which all but 32 miles is shared with
the proposed route. As with Northern Alternative 2, the primary reason for
considering this alternative would be to avoid the agricultural lands already
affected by the Devers-Palo Verde #l1 line. This route would require 32 miles
of new right-of-way, none of which would be within a utility corridor.
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Selection of the southern alternative would be inconsistent with BLM and
affected counties’ plans and policies (i.e., not in a designated utility
corridor). The route would also cross the Kofa NWR, have significant wvisual
effects from high human use areas along the Colorado River, cross areas of
high cultural resource sensitivity (primarily uplands/terraces on the Arizona
side of the river), and would be within 1.5 miles of high waterfowl use areas
on the Cibola National Wildlife Refuge. The route would also cross approxi-
mately 4 miles of agricultural land.

Dollar cost of this alternative would be about the same as that of the
proposed route,.

1.3.5 Alternatives Considered but Eliminated from Detailed Study

In the process of evaluating SCE's proposed project, BLM considered
several potential alternative routes in addition to the three that were
evaluated in detail in the Draft SEIS. These alternatives were screened from
further consideration because of several major disadvantages that made them
infeasible. The BILM has studied these and many other possible corridor
combinations over the past several years for their suitability for utilicty
routings. The following describes those routes that were screened from
further consideration, and Figure 1.3.1 shows their location:

o Route Following Interstate 10. This proposed corridor parallels I-
10 just to the north. The Federal Land Policy and Management Act of

1976 (section 503) requires that existing utility corridors be used
to the extent practicable. The eastern portion of the I-10 route
.does not contain existing utilities. Although the western portion of
this corridor does contain some facilities (pipelines), each project
must be evaluated individually to determine if it is compatible with
existing facilities (above ground or underground), corridor
capacity, and environmental factors. A 500 kV transmission line was
not considered suitable for this corridor because of very high
visual impacts, In addition, there are overhead restrictions on
link UC-10 because of resource concerns. For these reasons, no
further consideration of this route as a viable alternative was
deemed warranted. This route would be about 15 miles shorter than
the proposed route and cost approximately the same.
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o Route_South of I-10. The most southerly route follows the Lower
Gila corridor 3 (proposed), Yuma corridor UC-9, and California
Desert Conservation Area (CDCA) plan corridors CC, L, and M. Major

problems which resulted in BIM not comsidering this route further
included rough terrain in Arizona; Wildermess Stﬁdy Areas (WSAs) in
Arizona that would require the powerline to cross the Arizoma Public
Service (APS) 500 kV line several times; conflicts with archaeologi-
cal resources along the old lake Cahuilla shoreline in Imperial
County, California; conflicts with the East Mesa crucial habitat of
the flat-tailed horned lizard; and conflicts with military over-
flights in the East Mesa area of Imperial County. This route would
be approximately 52 miles longer than the proposed route and would
cost approximately twenty percent more.

o Route North of I-10. This route follows the proposed Lower Gila
corridor 1 (along a spur of the El Paso natural gas pipeline and a
powerline), Yuma corridor UC-5, and CDCA plan corridor J. The major
problem with this route is that corridor J is completely blocked by
two non-suitable WSAs just north of Blythe. This route would be
approximately 22 miles longer than the proposed route and would cost
about 10 percent more.

1.4 ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

1.4.1 Impact Summary of Proposed and Alternative Routes

Table 1.4-A presents a comparative summary of impacts and miscellaneous
data for the proposed and altermative routes.

1.4.2 Comparative Evaluation of Proposed and Alternative Routes

A comparative evaluation of the proposed and alternative routes is pre-
sented in Table 1.4-B. Relative impact ratings used in the table were:

o High (potential for major significant impact)
o Moderate (potential for significant, but not major impact)
o Low (little or no potential for significant impact)

Also indicated in the table for some environmental considerations and
alternatives are "(P)" for a preferred choice among alternatives, and "(L)"
for a least preferred choice among alternatives. If potential impacts between
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Table 1.4-B

Comparative Evaluation of Impact Potential for the
Devers-Palo Verde #2 500 kV Transmission Line Route Altermative

Environmental Transmission Line Routes

Consideration Proposed Northerm Alt, 1 Northerm Alt., 2 Southern Alt.
Total Length 238 mi. 243 mi. 243 mi. 251 mi. (L)
New ROW Required 0 mi.(P) 74 mi. (L) 47 mi. 32 mi.
Geology Low Mod. Mod. Mod.
Soils Mod. ' Mod. Mod. Mod.
Hydrology Low Low Low Low
Biological Resources Low High(L) Mod. Mod.
Land Use High(P) High High High
Socioeconomic Low Low Low Low

- Visual High High High . . High
Acoustic Low Low Low Low

Cultural and

Historical Resources Low(P) Mod. Mod. High
Nat. Amer. Resources High High(L) High High
TOTALS
No. High & Mod. 4 7 7 7
No. Pref. (P) 3 0 0 0

No. Least Pref. (L) 0 3 0 1

NOTES: Impact Potential Ratings are High, Moderate, or Low™
(P) = the preferred choice*
(L) = the least preferred choice*
If no (P) or (L) is indicated among the range of alternatives, no
clear advantage or disadvantage could be identified.
All ratings are based on the potential for impacts and represent
professional judgements of the SEIS team.

*See Section 1.4.2 for explanation.
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alternatives were judged to have no significant differences, then no preferred
or least preferred choice was identified. In some cases, only one or the
other was determined to be applicable., These ratings are based on the impact
projections previously described in this report.

As can be seen from the summary at the bottom of the table, the proposed
route is clearly the preferred choice from an overall environmental/planning
perspective. It has the fewest High and Moderate impact potential ratings; is
the "clearly preferred" choice in three of the resource areas, while the three
alternatives each had no preferred ratings; and had no "clearly least pre-
ferred" ratings, while the alternates had from zero to three such ratings.

The proposed route does have three High impact ratings of note in the
areas of Land Use, Visual Resources, and Native American Resources. This
reflects the high sensitivity of and concerns for the impact to agricultural
land near Blythe; the visual impact of adding another line through the Kofa
NWR and across the Colorado River; and the fact that the proposed line would
cross the Agua Caliente Indian Reservation. The category of Native American
Resources is given a "High" impact rating in light of uncertainty as to the
actual impact and potential for significance in the context of cumulative
changes that have occurred to Native American lands and resources as a result
of projects initiated by non-Natives.

1.4.3 BIM Preferred Alternative

Based on a comparative environmental analysis of the proposed and alter-
native routes in the SEIS, the Applicant’s proposed route for the project is
the preferred alternative of the BIM. This conclusion is based on the follow-
ing general consideratious:

o Since 1950, the proposed route has repeatedly been used for
interstate pipelines and transmission lines. These have been
constructed both prior to and after the designation of the Kofa
National Wildlife Refuge. There are currently three natural gas
pipelines and one transmission line running along the proposed route
through the Kofa NWR. Therefore, impacts of the proposed project
would be confined to an established utility corridor where
environmental disturbances have already taken place.
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o The Northern Alternative 1, Northern Alternative-Z, and Southern
Alternative routes would require an additional 74 miles, 647 miles,
and 32 miles, - respectively, of new rights-of-way and associated
ground disturbance (access roads). New rights-of-way on these
routes would involve greater envirommental impacts than the proposed
route, particularly in soil disturbance, biological resources,
visual quality, cultural resources, Native American cultural values,
and land use. The greater impact results form more land area being
affected, and higher resource values in those areas. The majority
of these new rights-of-way would not be within BIM-proposed utilicy
corridors or, in the case of the Northern Alternative 2 route, would
utilize approved corridors which are currently considered "at
capacity."

o The alternative routes, because of their greater length, would
result in higher costs of comstruction and operation.

The significant areas of concern for the proposed route are potential
impacts‘to agricultural lands and operations in Blythe, and the fact that the
proposed line would cross the Agua Caliente Indian Reservation and the Kofa
NWR, and potential impacts to endangered species and related section 7
consultation.

The original decision to route the Devers-Palo Verde #l1 transmission line
(which the #2 line would parallel) through the Kofa NWR was based in large
part on the greater potential for significant impacts to bighorn sheep by the
construction of the project along any of the alternative routes analyzed.
Alternative routes considered in the Devers-Palo Verde #1 EIS included the
Northern Alternmative 2 route or, as it was referred to in the Devers-Palo
Verde #1 EIS, the Brenda Route. This decision was supported by the Arizona
Department of Game and Fish and the Desert Bighorn Sheep Society. These
agencies/organizations also support the selection of the Devers-Palo Verde #2
project through the Kofa NWR as the preferred alternative. Detailed studies
conducted before, during, and after construction of the #l line have not
identified any significant adverse effects to bighorn sheep in the Kofa NWR or
other areas studied as a result of the project. The #2 project is expected to
result in similar negligible effects.
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Impact:

Impact:

Impact:

Impact:

Impact:

1.5 POTENTIAL SIGNIFICANT IMPACTS OF THE PREFERRED ROUTE

Although many impacts are identified in the SEIS, few were found to be
significant, and most of these will be reduced or eliminated by required
mitigation. Potentially significant impacts are summarized below.

1.5.1 Geology, K Soils, and Hydrology -
Impact: Water and wind erosion of unstable soils.

1.5.2 Biological Resources

Potential loss or disturbance of valuable palo verde iron-
wood wash habitat, palo verde-cactus ecotone habitat, ripar-
ian habitat, and sand dune habitat.

Loss of habitat and/or individual rare, threatened, endan-
gered, or otherwise sensitive species including desert tor-
toise, Coachella Valley fringe-toed lizard, Arizona Bell's
vireo, Yuma clapper rail, and several rare plant species.

Increased bird mortality resulting from collisions with the
powerline.

1.5.3 Land Use and Planning

Disrupt or impair agricultural production; permanently occu-
py prime agricultural land; increase existing safety hazard
to agricultural activities, particularly agricultural air-
craft; and increased operational expenses for affected
farmers.

Proposed route traverses several Areas of Critical Environm-

mental Concern (ACEC), an endangered species preserve, and
two National Wildlife Refuges. '
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1.5.4 Visual

Impact:

1.5.5 Acoustic

Impact:

Potential significant cumulative effects to features of
visual sensitivity including Interstate 10, .Kofa NWR, U.S.
Highway 95, La Posa Recreation Area, Colorado River, Joshua
Tree National Monument, Indio Hills State Park (proposed),
and Dillon Road (eligible scenic highway).

Potential short-term construction noise to 5 to 7 resi-
dences.

1.5.6 Native American Resources

Impact:

Crosses Indian allotment lands.
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2.0 CONSULTATION AND COORDINATION

2.1 DRAFT SEIS REVIEW

In the course of preparation and review of the Draft and Final SEIS for
the Devers-Palo Verde #2 transmission line, the BIM has communicated with and
received input from several federal, state, and local agencies; environmental
and citizens groups; industries; and individuals. Several of these people
participated in the public scoping meetings and subsequent public hearings
that were held in the vicinity of the transmission line route. Scoping
meetings were conducted in April 1986 in the following cities: Riverside and
Desert Hot Springs, California, and Tonopah, Arizona.

The Draft SEIS was released for public review in May 1987. During the
public comment period (which ended July 8, 1987), 3 formal public hearings
were held to solicit comments on the Draft SEIS. These hearings were held in
Palm Springs and Blythe, Califormia, and Phoenix, Arizona.

The public hearing transcripts have not been reprinted in this Final SEIS
as they are part of the public record and are available for review at the
following locations:

o Bureau of Land Management
1695 Spruce Street
Riverside, CA 92507

) Bureau of Land Management
2015 W. Deer Valley Road
Phoenix, AZ 85027

Section 2.2 contains the hearing comments and BIM's responses. In
addition to the public hearing comments, 23 written comment letters were
received during the comment period. These comments and BLM's responses to
them can be found in Section 2.3 of this SEIS. The following ageuncies,
organizations, and industries have provided input to and/or received copies of
the Draft SEIS:
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California City Government

Office of the Mayor
City Hall

892 N. 10th Street
Blythe, CA 92225

Office of the Mayor

City Hall

11711 West Drive

Desert Hot Springs, CA 92240

Office of the Mayor
P.0. Drawer 1788
45-250 Towne Street
Indio, CA 92201

Office of the Mayor

P.0. Box 1785

3200 Tahquitz-McCallum Way
Palm Springs, CA 92262

Office of the Mayor

City Hall

68625 Perez Road
Cathedral City, CA 92234

Department of the Interior Agencies

Chief, Division of Environ-
mental Coordination

Fish and Wildlife Service
Department of the Interior
Washington D.C. 20240

Division of Environmental
Compliance (762)

National Park Service
Department of the Interior
Washington, D.C. 20240
Office of Mineral Data
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0ffice of the Mayor
City Hall

4515 Sixth Street
Coachella, CA 92236

Offlice of the Mayor
City Hall

45300 Club Drive

Indian Wells, CA 92260

Office of the Mayor

City Hall

45-275 Prickley Pear Lane
Palm Desert, CA 92260

Office of the Mayor
City Hall

69-825 Highway 111
Rancho Mirage, CA 93555

Division of Environmental Affairs

Bureau of Reclamation
Department of the Interior
Washington D.C. 20240

Environmental Affairs Program
U.S. Geological Survey
National Center (423)
Department of the Interior
Reston, VA 22092

U.S. Department of Interior




Analysis Program (MS-5000)
U.S. Geological Survey
National Center (423)
Department of the Interior
Washington D.C. 20240

U.S. Department of Interior
Bureau of Reclamation

Lower Colorado Reg'l Office
P.0. Box 427

Boulder City, NV 89005

U.S. Department of Interior
Fish and Wildlife Service
2800 Cottage Way, Room 1823
Sacramento, CA 95825

W. Powell White

U.S. National Park Service
450 Golden Gate Avenue

Box 36063

San Francisco, CA 94102

0ffice of Environmental
Project Rev.

Attn: Lillian K. Stone
Department of the Interior
Main Interior Bldg., Room 4251
18th & C Street

Washington D.C. 20240

U.S. Fish & Wildlife Service
Art Kinskey (AHR)

P.0. Box 1306

Albuquerque, NM 87103
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Bureau of Indian Affairs
3600 Lime Street, #722
Riverside, CA 92501-2871

U.S. Department of Interior
Bureau of Reclamation

Suite 2200, Valley Center
201 North Central

Phoenix, AZ 85073

U.S. Department of Interior
Office of Endangered Species
Washington, D.C. 20240
Attn: Steven Chambers

Rich Anderson

Joshua Tree National Monument
74485 Nat’'l Monument Drive
Twenty-nine Palms, CA 92277

Milton Haderlie
KOFA National Wildlife
356 West First Street
Yuma, AZ 85364




Federal Agencies

Regional Forester

U.S. Forest Service, USDA
630 Sansome Street

San Francisco, CA 94111

Supervisor

San Bernardino National Forest
144 N. Mountain View Avenue
San Bermardino, CA 92408

Environmental Review
Coordinator

EPA Region IX

215 Fremont Street

San Francisco, CA 94105

Assistant Secretary of the
Air Force

Installation, Environment &
Safety Pentagon

Admiralty, VA 20330

Office of Env. Coordination

P.0. Box 2417, Room South Bldg.

Forest Service, 1204
Department of Agriculture
Washington D.C. 20013

Ms. Carol Borgstrom

Office of Environmental
Compliance (EH-23)

1000 Independence Avenue, S.W.
Department of Energy
Washington D.C. 20585
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Supervisor (Ralph Cisco)
Cleveland National Forest
880 Front Street

San Diego, CA 92188

U.S. Department of ARmy,
Los Angeles District
Corps of Engineers

P.0. Box 2711

Los Angeles, CA 90053

Chief, Planning Division
South Pacifie Division

Army Corps of Engineers

630 Sepsone Street, Room 1216
San Francisco, CA 94111

Chief, Environmmental Hydrologic
& Engineering Branch

Division of Engineering

7920 Norfolk Avenue, Room P-312
Nuclear Regulatory Commission
Bethesda, MD 20014

Office of Environmental Planning
Headquarters, U.S. LEVX

Bolling Air Force Base
Washington D.C. 20332

Office of Environmental Review
(A-104)

Environmental Protection Agency
2119 Waterside Mall

401 M. Street, S.W.

Washington D.C. 20460




Bureau of Indian Affairs
1951 Constitution Ave., N.W.
Mail Stop 4520 MIB
Environmental REview Staff
Washington, D.C. 20002

California State Agencies

California Energy Commission
Siting & Envirommental Division
1516 9th Street, MS-44
Sacramento, CA 95814

Linda Ulmer

California Dept. Fish & Game
P.0. Box B-P

Blythe, CA 92225

CA State Land Commission
1807 13th Street, Room 101
Sacramento, CA 95814
Attn: Mary Griggs

Arizona State Agencies

Arizona Game & Fish Department
2222 W. Greenway Road
Phoenix, AZ 85023

Commissioner

Arizona State Land Department
1624 W. Adams

Phoenix, AZ 85007

Indian Affairs Commission
1645 W. Jefferson Street
Phoenix, AZ 85007
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Bdreau of Indian Affairs
1 North First Street
P.0. Box 10

Phoenix, AZ 85001.

Reg’l Water Quality Control Board

Colorado River Basin
73271 Highway 111, Suite 21
Palm Desert, CA 92260

Fred Worthley

California Dept. Fish & Game
Region 5

245 W. Broadway, Suite 350
Long Beach, CA 90802

Office of Environmental Affairs
CALTRANS.

1120 N Street

Sacramento, CA 95814

Arizona State Historic Society
949 W. Second
Tuscon, AZ 94719

Governor of Arizona
Phoenix, AZ 85007

W.A. Ordway

Director

Arizona Dept. of Transportation
206 S. 17th Avenue

Phoenix, AZ 85007




Michael A Ramnes
Director

Arizona State Parks
1688 W. Adams
Phoenix, AZ 85007

Donna Schober

Supervisor

Arizona State Clearinghouse
1700 W. Washington, 505
Phoenix, AZ 85007

State Historic Preservation Qfficer

Arizona State Parks
800 West Washington, Suite 415
Phoenix, AZ 85007

California Local Agencies

Chairman Board of Supervisors
Riverside County

4080 Lemon Street

Riverside, CA 92501

Phillip E. Hitchcock
Metropolitan Water District
P.O. Box 54153

Los Angeles, CA 90054

Roger J. Streeter, Director

Riverside County Planning Dept.

4080 Lemon Street, 9th Floor
Riverside, CA 92501

Native Americans

Anthony Drennan

Colorado River Indian Tribes
Route 1

Box 23-B

Parker, AZ 85344
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Coachella Valley Association
of Government

74-133 E1 Paseo, Suite &4
Palm Desert, CA 92260

John Jaquess, Director

San Bernardino Co. Planning
385 N. Arrowhead Avenue

San Bernardino, CA 92415

South Coast AQMD
9150 Flair Drive
E1l Monte, CA 91731

Minerva Jenkins

Fort Mojave Indian Reservation
500 Merriman Avenue

Needles, CA 92363




Native American Heritage

Commission

Executive Secretary

1400 Tenth Street, Room 109
Sacramento, CA 95814

Tribal Chair

Aqua Caliente Reservation
P.0. Box 2245

Palm Springs, CA 92262

Libraries

Buckeye Library
310 N. 6th Street
Buckeye, AZ 85326

Coachella Valley Reg. Library
200 Civic Center Mall
Indieo, CA 92201

Desert Hot Springs Public
Library

11691 West Drive

Desert Hot Springs, CA 92240

Los Angles Public Library
Documents Department

361 S. Anderson St.

Los Angeles, CA 90033

Palo Verde Valley District
Library

125 Chanslor Way

Blythe, CA 92225
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Donna Schober
State Historic Preserv. Officer
Arizona State Parks
800 West Washington, Suite 415
Phoenix, AZ 85007

Tribal Chair
Morongo Reservation
11555 Potrero Route
Banning, CA 92220

California State Library
Regional Depository
Document Section

P.0. Box 203

Sacramento, CA 95809

Dept. of Library and Archives
3rd Floor, State Capitol
Phoenix, AZ 85001

Long Beach State University
Library Documents Department
6101 E. Seventh Street

Long Beach, CA 90801

Palm Springs Library Center
300 S. Sunrise Way
Palm Springs, CA 92262

Phoenix Public Library
12 East McDowell Rd.
Phoenix, AZ 85004



Quartzite Public Library
P.0. Box 426
Quartzite, AZ 95346

San Bernardino Public Library
401 Arrowhead Avenue
San Bernmardino, CA 92401

Riverside Central Library
Government Documents Section
3581 Seventh Street
Riverside, CA 92501

San Francisco Public Library
Government Documents Dept.
Civic Center

San Francisco, CA 94102
Yuma City - County Library

350 Third Avenue

Yuma, AZ 85364

2.2 PUBLIC HEARING COMMENTS AND RESPONSES

Table 2.2-A contains a summary of the comments and questions raised at
the public hearings on the Draft SEIS for the Devers-Palo Verde transmission
line. Formal responses have been prepared for only those comments/questions
that address the adequacy and/or accuracy of the Draft SEIS. However, all
comments and opinions will be considered by the BIM in the final decision-
making process.

2.3 WRITTEN COMMENTS RECEIVED AND RESPONSES

The BLM received 25 letters addressing the Draft SEIS during the public
comment period. " Substantive comments
(those that presented new data, questions, or issues bearing directly on the
effects of the proposed Devers-Palo Verde #2 Transmission Line and Alterna-

tives) were responded to,

All letters received were reviewed.

Draft SEIS sections were
Table 2.3-A lists each comment letter and identifies its assigned
reference number.

and where appropriate,
revised.
Individual substantive comments within each letter were
identified and responses were prepared for these comments.
which accompany each letter,

The responses,
are keyed to the appropriate comment by the
reference numbers that appear on the comment letter.

All comment letters have been reprinted verbatim, and all substantive

comments have been addressed in this Final SEIS. Letters that did not address
environmental issues but presented an opinion are acknowledged by their inclu-
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Several letters have expressed opinions or concerns regarding the
routing of the proposed transmission line through the Kofa National Wildlife
Refuge or along one of the alternative routes. The BIM will take these
concerns into consideration in the decision making process. Please see
Section 1.4.3, "Preferred Altermative,"” for a further discussion of how these
concerns were addressed.
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Table 2.3-A

List of Comment Letters

Letter
Number Source of Letter

1 William Cochran, United States Bureau of Mines

2 Kathryn Gualtieri, Office of Historic Preservation, California
Department of Parks and Recreation

3 Stephen M. Williams, Arizona Desert Bighorn Sheep Society, Inc.

4 Michael Harrod, Riverside County Planning Department

5 Teresa L. Hoffman, State Historic Preservation Office, Arizona State
Parks

6 John Pamperin

7 Bobbie Holaday

8 William E. Rime, United States Bureau of Reclamation

9 Dale S. Turner, Sierra Club

10 Barry A. Horst, Medical Care Clinic Ltd.

11 Gabriel Zinsh

12 Russell D. Butcher, National Parks & Conservation Association

13 Glenn Stewart, The Desert Tortoise Council

14 Huston T. Carlyle, Jr., State of California Office of Planning and
Research

15 Anthony Drennan, Sr., Chairman, Colorado River Indian Tribal Council

16 Tucson Rod and Gun Club

17 James Kahle, Southern California Edison Company

18 E. Linwood Smith, Ph.D

19 Temple A. Reynolds, Director, Arizona Game & Fish Department

20 Jim Cain, President, Arizona Outdoor Coalition

21 Robert Moore

22 David F. Riley, Assistant Regional Director, U.S. Fish and Wildlife
Service

23 Jim Rorabaugh, Yuma Audubon Society

24 Cary W. Meister, Yuma Audubon Society

25

Deanna M. Wiemar, U.S. Environmental Protection Agency, Region IX
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3.0 MODIFICATIONS AND CORRECTIONS
3.1 TEXT REVISIONS TO THE DRAFT SEIS

Section 3.1 presents page by page text corrections to the Draft SEIS in
tabular form. Column 1 indicates the page in the Draft SEIS on which the cor-
rection occurs (a partial paragraph at the top of the page is numbered as 1);
Column 3 indicates the line within the paragraph; and Columns 4 and 5 present
the text as it occurs in the Draft SEIS ("Is") and how it should be corrected
or modified ("Should Be").
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MITIGATION MEASURES

BLM REQUIRED MITIGATION MEASURES

The following describes measures, listed by resource topic, which will be
required by the BLM to be incorporated into the project design to mitigate
potential adverse impacts of the Devers-Palo Verde #2 project. Measures
incorporated by SCE into their project design or otherwise described by SCE in
the Proponent’s Environméntal Assessment (PEA) (SCE 1985) are provided
following the BIM mitigation measures.

Most described mitigation measures would be applicable to any
alternative., Where a measure is specific to a single alternative, it is
specifically identified as such.

Access Roads

Although the holder may restore and maintain existing access roads, they
cannot be either widened or upgraded.

Geology

Measures to mitigate the potential geologic impacts and constraints are
listed below and are equally applicable where appropriate to the proposed and
alternative routes. It is noted that these measures have been proposed by the
holder (also referred to as right-of-way holder or "holder®”) in general terms
(See SCE Geology Mitigation Measures) and are fairly standard procedures;

those described below are, however, more specific than those indicated in the
PEA (SCE 1985).

1. Transmission towers will not be sited on nor straddle the mapped
traces of any known fault that has been designated active or poten-
tially active (see Figure 4.2-1 in the CPUC Draft EIR). In areas
where known faults are present the holder will wvisually check the
tower site area before clearing, and will check the tower footing
holes for any trace of a previously unmapped fault. If manifesta-
tions of a fault are found, construction will immediately stop at
that site and the holder will consult with the BLM Authorized
Officer. The BLM Authorized Officer will determine if it is a faulc
trace and if so, will ascertain if it is active, potentially active,
or inactive.




Towers will be located so that the line will span the surface traces
of active and potentially active faults such that a relative lateral
surface displacement would shortem the span between towers, and thus
avoid potential line breaks. Where this is not feasible, the holder
will incorporate slack spans to bridge the fault(s) such that the
projected lateral surface displacement, as forecast by the holder's
geologist and accepted by the BIM Authorized Officer, will not
structurally affect the associated towers.

Appropriate tower design will be used to mitigate the potential for
very strong seismic ground shaking. In general, an appropriate
tower design which accounts for lateral wind loads and conductor
loads during line stringing exceeds any credible seismic loading
(ground shaking). Transmission lines have historically performed
well during earthquakes, and there has never been a tower failure in
California due to an earthquake.

Towers will be located to avoid areas of highly sensitive dune sand
(see Map 10-AZ in the Draft EIS and Figure 4.5.1 in the CPUC Draft
EIR). Where these areas cannot be avoided, towers will be located
to minimize disturbance to the deposits at a site approved by the
BIM Authorized Officer.

Towers will be located to avoid gullies or active drainages, and
oversteepened slopes wherever possible to minimize the potential for
slope instability.

The Authorized Officer will require, on a site specific basis,
either helicopter or helicopter assisted construction in sensitive
areas. Sensitive areas are those that exhibit both: 1) High ero-
sion potential and/or slope instability; and 2) A lack of existing
access roads within a reasonable distance of the tower site
(generally no more than 1/4 mile), or existing access that is not
suitable for wupgrading to accommodate conventional tower
construction or line stringing equipment, and where it is determined
that after field review the issues of erosion and/or slope
instability cannot be successfully mitigated through implementation
of accepted engineering practices.




X
i
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 Soils

This will avoid construction of excessive new spur roads and
minimize surface disturbance in the "Badlands" areas and on the
steeper slopes of the Indio Hills. However, these alternative
methods will be balanced against potentially increased safety
hazards during construction and maintenance activities, and are
likely to have limited applicability.

Mitigation measures to reduce adverse impacts on soil resources are
applicable to the proposed and alternative routes. The following mitigation
measures are recommended by BLM:

1.

Hydrology

New access roads and soil disturbance will be avoided or minimized
in all areas designated as having high erosion hazards or potential
slope instability (see Maps 8 and 9-AZ, Appendix F; and Figures 4.2-
1 and 4.3-1 in the Devers-Palo Verde #2 EIR). If the Authorized
Officer, after consultation and review of alternatives (including
helicopter or helicopter assisted construction) deems the proposed
new access road feasible, design plans must be submitted for
approval, in writing, prioer to construction.

New access roads which are required will be designed to minimize
ground disturbance from grading. They will follow natural ground
contours as closely as possible and include specific features for
road drainage, including water bars on slopes over 25 percent. Other
measures could include drainage dips, side ditches, slope drains,
and velocity reducers. Where temporary crossings are constructed,
the crossings will be restored and repaired as soon after completion
of the discrete action associated with construction of the line in
the area as possible.

The holder has indicated in the PEA (SCE 1985) that normal engineering
design will consider potential hydrologic problems. This is a standard pro-
cedure and is assumed to be adequate for mitigation; however, a more specific
description than was provided in the PEA is provided here for the reviewer's
information. The following measures will be required by BLM and are
applicable for the proposed and alternative routes:
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1. Side casting of soil during grading will be minimized. Loose,
sidecast fill can be a significant source of erodible material.
Excess soil will be properly stabilized or, if necessary, end-hauled
to an approved disposal site. ’

2. During the first year following comstruction, potential soil erosion
sites will be inspected by the holder after each major rain storm as
access permits. For the purpose of this measure, a major rain storm
is defined as any singular storm where the total precipitation
exceeds the arithmetic mean for similar events in the area and
results in flooding. Examples include cloudburst (high quantity -
short duration) or storms where saturated soils produce rumoff (high
quantity - long duration).

3. Construction equipment will be kept out of flowing stream channels
except when absolutely necessary to construct crossings.

4. Erosion control and hazardous material plans will be incorporated
into the comnstruction bidding specifications to insure compliance.
A representative of the holder responsible for contract compliance
inspection officer will be designated for quality assurance.

Biological Resources

Vegetation. The holder’'s proposed mitigation measures (SCE 1985) are
generally adequate regarding botanical resources. Most sensitive features can
be spanned effectively. Details of proposed transplant efforts need to be
identified. Additional mitigation guidelines, as given in Appendix N by E.
Linwood Smith and Associates (1985) and presented for California in Appendix B
of the Devers-Palo Verde #2 EIR and for Arizona in Appendix E of the SEIS,
will be required by BLM and followed to the extent feasible. A summary of the
primary recommended mitigation measures follows:

1. Use existing access roads to the greatest extent possible, thereby
minimizing new road construction and the associated ground disturb-
ance.

2 Minimize the amount of road improvement needed for existing roads
and for new tower access on flat terrain. This would reduce loss of
individual plants.




Avoid direct disturbance of highly sensitive features (as identified
in E. Linwood Smith’s ([1985] Impact Assessment/Mitigation Planning
Chart; see Appendix E) with spanning and careful local adjustment in
tower footing placement.

Provide additional detailed surveys and tower-specific adjustments
prior to construction for major sensitive feature sites (e.g.,
concentrations of sensitive plants, individual palm trees, woody
dune or wash communities) which cannot be easily avoided by span-
ning. (See Appendix B of the Devers-Palo Verde #2 EIR and Appendix
E of the SEIS.) The methodologies and results of these surveys must
be submitted to and approved in writing by the BIM Authorized
Officer.

Minimize the area needed for equipment operation and material
storage and assembly.

Prevent contamination of natural landscape and waterways with oil,
grease, other chemicals, and any construction-related debris by
requiring proper offsite disposal of all mechanical and human waste
materials in the contract bid specifications. (Also see hydrology
mitigation measures 12 and 13.)

Initiate transplant efforts for Ferocactus and Coryphantha as soon
as probable losses can be determined. Any plans for transplanting
must be developed in consultation with a BLM botanist and approved
in writing by the BLM Authorized Officer.

The right-of-way holder will have the Arizona State Department of
Agriculture and Horticulture identify native plants that would
otherwise be destroyed by construction and sell them to the holder.

Conduct preconstruction surveys of proposed construction areas in
the segment west of Devers to identify if any resource features of
concern are present or require specific detailed siting/aveidance
measures. The methodologies and results of these surveys must be
submitted to and approved in writing by the BLM Authorized Officer.




Wildlife. Significant impacts to wildlife resources will be avoided and

other impacts minimized to the extent praccical'by adhering to mitigation
measures presented by the holder in Section 7.6 of the PEA, as well as
adopting the measures previously described for vegetation and additional
measures required by BLM which are described below.

Existing tower spacings and conductor heights will be matched to the
extent practical. This would reduce the potential for bird col-
lisions with the powerline.

Wash communities along the entire route and sand dune communities in
the Coachella Valley (see Map 10-AZ in the Draft SEIS and Figure
4.5-1 in the CPUC Draft EIR) will be spanned to the extent possible
(minimum habitat loss or alteration).

The holder will be required to purchase lands to compensate or
enhance lands or conduct studies for the disturbance of public lands
that are "within areas of moderate to high value desert tortoise
habitat. This will include disturbance caused by tower pad
clearance and new access roads. Acquired lands will be in a nearby
area of good tortoise density, within tortoise crucial habitat, and
within an area where tortoise conservation is a priority (e.g.,
Chuckwalla Bench ACEC). The rate of compensation will be determined
by BLM after discussions with the Department of Fish and Game, the
Desert Tortoise Council, and the holder. The lands delivered to the
United States to be administered by the BLM.

Prior to comstruction activities, the holder shall have a qualified
tortoise biologist present a class or briefing to construction
workers. Subjects addressed shall include tortoise sensitivity to
human disturbance, daily and seasonal activity patterns, and proper
handling for removal from roadways.

The holder shall hire a qualified tortoise biologist to conduct
daily inspections of roads and work areas within tortoise habitat
during the tortoise season of activity. Tortoises found to be in
jeopardy will be removed to a nearby site. Tortoises may be held
for short periods, if judged necessary, to allow construction crews




10.

to pass through an area. The holder will provide proper facilities
for such temporary holding. Tortoises will be released as soon as
possible at or near the site of capture.

The holder shall restrict the speed on all roads within tortoise
habitat to a maximum of 25 miles per hour. The holder 1is
responsible for ensuring compliance with this 1limit by its
employees.

Within tortoise habitat in California, spur roads shall not be

bladed except where necessary to allow access for construction
vehicles. Required vehicles shall enter on one pathway which is
flagged and developed ouly by the passage of vehicles crushing
vegetation, The spur shall be flagged by a qualified tortoise
biologist prior to use. The spur shall avoid tortoise burrows and
large perennial plants, yet be as short as possible within these
requirements. Due to the presence of silty soils in Arizona,
blading may occur. |

Any desert tortoise observed on access roads or work areas will be
moved immediately 100 yards away from the roadway into safe areas.

In areas considered to comprise suitable tortoise habitat, or other
areas where tortoise are observed, all access roads and tower con-
struction sites will be surveyed by a qualified biologist to
delineate burrows or individuals for protection. Burrows near con-
struction sites will be clearly delineated on the ground. Road,
footing, and work area alignments should be modified to the extent
possible to avoid adversely affecting any tortoise burrows
encountered during these surveys. Where tortoise burrows will be
unavoidably destroyed, they should be excavated carefully using hand
tools, under the supervision of a field biologist with demonstrated
prior experience with this species. See Map 1l-AZ in Appendix F and
Figure 4.5-2 in the Devers-Palo Verde #2 EIR. Also see Appendix E
for link and milepost descriptions and mitigation measures.

If possible, no new roads, tower sitings, or spur roads will be
built in blow sand areas. However, if new spur roads are required
through windblown sand habitat, the road will be returned to natural
conditions and effectively closed (gated or bermed) following con-
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11.

12.

13.

14.

15.

struction. This would reduce the potential for secondary impacts
such as off-road vehicle use and reduce the long-term loss of this

critical habitat. Pre-construction surveys will identify wind-blown
sand dune habitat.

Where the project crosses through the Coachella Valley Preserve, the
holder will cooperate with the preserve in closing (gating) existing
access roads. A qualified biologist will also be present with work
crews to survey and clear work areas daily for Coachella Valley
fringe-toed lizard (CVFTL), flat-tailed hormed lizard (FTHL), and
other sensitive species in the Preserve and sand dune communities
from Link 14, milepost 7.6 to Link 16, milepost 5.0. A
preconstruction biological survey will also be conducted through
Links 14 and 16 to identify if any additional areas of occupied
CVFTL and FTHL habitat are present along the route or at
construction staging areas. This survey will be conducted during
appropriate seasons and conditions for species identification. For
any areas of suitable habitat, mitigation measure number 11 will
apply. '

In the Coachella Valley, compacted soils should be scarified and
seeded with a mix of native plant seeds, including bugseed (Dicoria

canescens), to promote revegetation of plant species valuable to the
lizard.

Where the proposed route crosses the Kofa National Wildlife Refuge,
the holder will coordinate with the U.S. Fish and Wildlife Service
refuge management persomnel to determine specific tower site and
spur road locations in order to minimize habitat disturbance and/or
the loss of valuable habitat features.

Construction will be prohibited in or near bighorn sheep lambing
areas from January 1 to March 31. These areas along the proposed
route include link 2 (milepost 29.0 to 34.0) and link 6 (milepost
0.0 to 6.0).

The BLM will work with the Arizona Game and Fish Department to
minimize temporary construction disturbance to catchment #660 and
the holder will develop another catchment in a suitable location as
identified by the Authorization Officer.

t




In addition to the previously described measures, the following measures
are recommended for the Northern Alternative 1 and Northern Alternative 2
routes in order to reduce the potential for direct or indirect impacts to
bighorn sheep:

16.

17.

Visual

In Link 5, where the Northern Altermative 1 route crosses the
Plomosa Mountains (mileposts 7 to 14), helicopters will be utilized
to construct the transmission line and ferry work crews in and out
of the area. This measure would be necessary to avoid constructing
new roads or creating vehicle trails which would encourage off-road
vehicle use in this area.

In Northern Alternative 2, the transmission line in Link 4b will be
routed to the west to further avoid the bighorn sheep lambing
habitat on Scadden Mountain. This may be accomplished by continuing
the route southwesterly, parallel to Interstate 10, from milepost 10
to an interconnection point in Link 17 at milepost 14.0. The route
would then continue in Link 17 to Link 4c.

General Considerations. A number of mitigation measures will be required
by BIM on Federal land throughout one or all of the alternative corridors to
reduce the visual presence of transmission facilities. These measures are
listed below:

For all alternative alignments, nonspecular conductors will be used.
(An exception would be on Link 10 of the proposed route through
Blythe where specular conductors are recommended for aircraft
safety. See Section 5.5 of the Devers-Palo Verde #2 EIR.)

For the proposed alignment, tower spacing will correspond to the
spacing of the existing transmission line, except where other res-
ource concerns warrant. Additionally, new tower heights will be
adjusted such that the top elevations of each set of towers (new and
existing) are horizontal with each other. This will visually co-
ordinate perceptions of towers and conductors as one element. Site
specific conditions will determine when such mitigation is feasible.
Other exceptions to these two measures are where towers will be
sited to avoid sensitive features and/or to allow conductors to
clearly span the features.




b |

3. For altermatives involving new alignments, siting of any access or
spur roads will follow the area’s landform contours, providing that
such alignment does not additionally impact resource values. Towers
will be sited to avoid sensitive features and/or allow conductors to
span sensitive features. At all highway and recreation routes-of-
travel crossings, including the Colorado River, towers will be

placed at the maximum feasible distance, and at right angles, from
the crossing.

The following are site-specific mitigation measures for high impact areas
along the proposed route (links 1, 2, 6, 10, 12, 13, 14, and 16).

4, Orocopia Mountains (Link 13, Milepost 52 to 53.5). As depicted in
Figure 5.7-4 of the Devers-Palo Verde #2 EIR, existing access road
and fill areas which create a significant visual impact will be
treated with Eonite or similar treatments. This will reduce the
visual contrast created by the light-valued disturbed soils with the
darker-valued, vegetated surroundings. The holder will consult with
BIM on a site by site basis for the use of Eonite. No new access
roads will be constructed or upgraded. No widening or upgrading of
existing roads will be undertaken. New towers in this section will
ideally be constructed downhill from existing towers to avoid the
potential for skylining. Towers will be placed to avoid sensitive

features.
S. Interstate 10 Crossing (Link 13, Milepost 65). Where feasible, new

towers will be aligned such that the top alignment of the towers is
horizontal to the eye. Towers immediately adjacent to the highway
at the crossing will be placed at right angles to the existing
towers and as parallel to the Interstate as possible to avoid a
"scalloping" effect of the conductors crossing over the highway.

Park, Recreation, and P;eservagign Area Mitigation
1. The holder will meet with Riverside County and BLM park and
recreation section staff to explore possibilities of sharing rights-

of-way where the project crosses the proposed County and BLM trails.

2. Through consultation with Coachella Valley Preserve (CVP) represen-
tatives, the holder will assist efforts to enclose and gate the CVP.
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General Mitigation

At the end of the project’s useful life, the transmission line would be
abandoned. Subsequently, conductors, insulators, hardware, and towers on
public land will be dismantled and removed. Dismantling of towers on private
lands will be accomplished by the utility at the owners discretion. Tower
footings will be removed at the owner's discretion. The removal of towers and
footings will be most important in agricultural and residential areas.

Socioeconomics

Demographic changes in the project study area are anticipated to be
insignificant; therefore, no mitigation is proposed. It is recommended, how-
ever, that the holder coordinate the California and Arizona work crews, as
well as pipeline and state prison construction project crews and other major
project personnel, to avoid significant impacts to temporary housing supply in
the Blythe area, particularly during peak tourist season, and to ensure
adequate accommodation for construction crews.

Acoustic Considerations

Construction Noise. To substantially reduce the short-term noise impacts
during construction, the following measures are recommended:

1. Limit the hours of construction occurring within 500 feet of noise
sensitive receptors (human occupied facilities such as residences
and hospitals) to between ?:00 am and 5:00 pm during weekdays
(proposed route; Northern Alternative 1, Link S5; Northern Alterna-
tive 2, Links 4c¢ or 17; Southern Alternative, Link 7).

2. Locate construction yards at least 500 feet away from residences.
3. Minimize the use of helicopters within 500 feet of residences.
4, Notify residents within 500 feet of any upcoming noisy construction

activities and schedule the activities, when possible, to minimize
conflicts with the neighbors.




Cultural Resources

The following mitigation measures are recommended for the Devers-Palo
Verde #2 transmission line relative to archaeological‘and historical
resources. These recommendations provide a means to comply with the National
Historic Preservation Act of 1966, as amended, in accordance with procedures
codified in 36 CFR Part 800. These procedures provide a formal decision-
making strategy to identify and protect cultural resources and to provide
appropriate State Historic Preservation Officers and (SHPO) the Advisory
Council on Historic Preservation (ACHP) an opportunity to comment on federal
agency actions,

The following tasks will be carried out to ensure compliance with
applicable laws and regulations in accordance with Programmatic Memoranda of
Agreement for Califormia and Arizona among the BLM, SHPOs, and ACHP.

1. All resources will be inventoried by the cultural resource
contractor (CRC). The nature and extent of inventory will be deter-
mined by BIM in consultation with the appropriate SHPO and will be
based upon project engineering specifications.

2. The CRC will evaluate all cultural resources for significance and
make recommendations for National Register eligibility. Determina-
tions of eligibility will be made by BIM in consultation with the
appropriate SHPO.

3. The CRC will prepare a Cultural Resource Treatment Plan for National
Register eligible sites to mitigate identified impacts. Avoidance
or testing and data recovery will be used as mitigation alter-
natives. Priority will be given to avoidance through project de-
sign. 1f avoidance is not feasible at specific sites, data recovery
or other mitigation measures will be undertaken in consultation with
BLM and SHPO.

4. The Advisory Council Historic Preservation will be given an
opportunity to comment on proposed mitigation in accordance with the
Programmatic Memoranda of Agreement applicable to California and
Arizona.
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5. Notices to Proceed will be issued following completion of any field
work determined necessary through the inventory, evaluation and
consultation process described above.

A site specific program of mitigation will be undertaken for the proposed
right-of-way, if selected. Intensive cultural resources field surveys will be
conducted along staked rights-of-way for all newly proposed access roads.
Intensive cultural resource field surveys also be undertaken at the three new
construction yards or any other projected impact areas outside of the

previously surveyed corridor. Site specific field surveys will also be
undertaken at all projected areas of impact within the previously surveyed
corridor that coincide with previously recorded site locations. Visual

inspection by a qualified archaeologist will be used to determine if prior
mitigation efforts are adequate to mitigate new impacts or if further
mitigation efforts in the form of project redesign or data recovery are
required.

An irtensive cultural resource field survey will be carried out within
any alternative corridor selected. The selected right-of-way will be staked
prior to this survey. The survey will be of sufficient nature and extent to
identify intensive Class III inventory of all cultural resources with a staked
right-of-way. The survey corridor will have to be of sufficient width to
identify impacts from tower pad construction, access road installation, and
transmission line construction and operation. All cultural resources must be
evaluated for significance so that BIM and SHPO can make Natiomal. Register
eligibility determinatioms.

Priority will be given to avoidance through project design as the pre-
ferred mitigation altermative. If that is not feasible at specific sites, a
program of data recovery will be developed within the context of an explicit
research design.

SOUTHERN CALIFORNIA EDISON COMPANY'S MITIGATION MEASURES
The following mitigation measures are included by Southern Califormia

Edison Company (SCE) in their project design or otherwise described in the
PEA.
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Recreational Resources

1. Minimize construction during heavy recreational use periods, includ-
ing major holidays in selected areas.

Geology

Mitigation of potentially significant impacts to the westernm end of the
proposed transmission line due to (1) potential surface fault rupture along
the Banning, Mission Creek, and Mecca Hills faults, and (2) potential for

severe seismic shaking can be achieved by standard design methods listed
below.

1. Towers will be sited so as not to straddle active fault traces.

2. The alignment will be designed to cross an active fault such that
future rupture on the fault would not cause excessive stress on the
line or the towers.

3. Standard foundation and structural design measures will be utilized
to minimize the impact from severe seismic shaking.

Hydrology

1. Appropriate design of tower footing foundations, such as raised
foundations and/or enclosing flood control dikes, will be used to
prevent scour and/or inundation by a 100-year flood.

2. Towers will be located to avoid active drainage channels, especially
dowvnstream of steep hillslope areas, to minimize the potential for
damage by flash flooding and mud and debris flows.

3. Appropriate design of tower foundations will be used to reduce the
potential for settlement and compaction.

4, Diversion dikes will be required to divert runoff around a tower
structure if: a) the location in an active channel cannot be
avoided; and b) where there is a very significant flood
scour/deposition threat, unless specifically exempted by the BLM
Authorized Officer.
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Land Use

Runoff from roadways will be collected and diverted from steep,
disturbed, or otherwise unstable slopes.

Ditches and drainage concourses will be designed to handle the
concentrated runoff, will be located to avoid disturbed areas, and
will have energy dissipations at discharge points.

Cut and fill slopes will be minimized by a combination of benching
and following natural topography where possible.

Potential mitigation measures were applied to high and moderate impact
levels following the implementation of the impact model described in

Human Environmental Resource Studies: Devers-Palo Verde #2 Transmission Line
Project (Draft) conducted by WIRTH Environmental Services.

1.

Link 2 Low to moderate impacts would result during the construc
tion phase of the project where Link 2 crosses the Kofa National
Wildlife Refuge. These impacts could be minimized by the following
mitigation:

Existing access (gas pipeline roads) will be wused during the
construction and operation phases of the project. Access to each
tower site will use existing spur roads off the gas pipeline roads.
When access crosses the actual gas pipelines, fill dirt would be
placed on top of the pipelines in order to protect the pipe from
construction equipment passing over the pipe. In general, all
access roads may need to be refurbished in order to provide proper
access during construction. All vehicular traffic would be limited
to approved access or spur roads. No off-road travel would be
permitted. Construction activity would be scheduled to avoid major
holidays.

Link 10 - The proposed route will parallel the existing right of
way, use H-frame tower design in agricultural areas, and towers will

be spaced to the existing Devers-Palo Verde #1 line.

Link 13 - Towers will be placed so as to avoid sensitive areas
and/or to allow conductors to clearly span such areas.
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Cultural Resources

Cultural resource mitigation may take one or more of the following
forms: avoidance (preferred), preservation in place, and/or data
recovery/recordation. Precise mitigation measures would be
developed on a case-by-case basis subsequent to complete inventory
and in consultation with the responsible regulatory entities and
representatives of locally affected Native American groups.
Mitigation measures would be undertaken prior to construction in the
affected area.

Biological Resources

The
minimize
PEA (SEC

1.

following discussion presents general mitigation measures to avoid or

impacts to biological resources as recommended by the holder in the
1985) . ' |

Where possible, towers or access roads will be located so as to
avoid individual plants or plant communities. Where this is not
feasible, affected individual plants will be transplanted. Towers

will also be placed so that the lines will span critical wildlife
habitat.

Tower sites will be selected to allow maximum spanning of sensitive
features.

New access road construction will be kept to a minimum.

Conduct site-specific surveys for sensitive plant and wildlife
species and note individual occurrences.

Limit construction activities to those months of the year when
conflict with bighorn sheep would be minimal.

Avoid upland areas where desert tortoises might occur and/or have a
biologist present during construction activities that involve earth
moving in order to move any tortoises (in burrows or cover-sites, or
on the surface) that would likely be impacted.
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7. Avoid construction activities that would tend to create wind
barriers that might result in sand stabilization in order to
minimize impacts to populations of the Coachella Valley fringe-toed

lizard.
Noise
1. Schedule construction activities to avoid major holiday periods
where the route crosses Indio Palm’s State Park in Link 14.
Visual

Several general mitigation measures to reduce the visual impact of the
proposed project have been suggested by the holder in the PEA. These
measures are listed below:

1. Standard tower spacing would be modified to correspond with spacing
of existing transmission line towers where feasible and within
limits of standard tower design to reduce visual contrast.

2. Towers would be placed so as to avoid features and/or to allow
conductors to clearly span the feature (within limits of standard
tower design) to minimize the amount of sensitive feature disturbed

~ and/or reduce visual contrast (e.g., avoiding skyline situations
through placement of tower to one side of a ridge or adjusting tower
location to avoid highly visible locations and utilize screening of
nearby landforms).

3. Conductors will be constructe& of nonspecular material.

Public Health and Safety

1. While no significant or potentially significant health and safety
impacts will result, this transmission line is designed to minimize
exposures to electric and magnetic fields. Engineering design
considerations include the height of the towers, amount of line sag
allowed, and the right-of-way widths wutilized to minimize the
generation of electromagnetic fields. Physically grounding all




potentially conductive objects to the
occurrence of annoyance shocks. Finally,
addressed by Edison as they arise.

earth will minimize the
public concernms will be

General Mitigation

Site specific areas that require mitigation measures will be
coordinated with the agency specifically involved with those areas,

such as governmental agencies listed in Exhibit F of the
application.

West of Devers Related Transmission Facilities

1.

Land Use and Visual Resources. Where the existing corridor crosses
State Scenic Highway 62 and Interstate 10, or where the line is
close to residential areas, mnon-specular wire would be used to
decrease the visibility of the conductors. In the few locations
where new construction access may be required, grading would be done
to minimize visual impacts; and where roads are not required for
maintenance, they would be returned to pre-construction conditions.

Cultural Resources. Precise mitigation measures (avoidance, pre-
servation in place, and/or data recovery/recordation) would be
developed on a case-by-case basis subsequent to complete inventory
and impact assessments, and in consultation with the responsible
regulatory entities and representatives of locally affected Native

American groups. Mitigation measures would be undertaken prior to
construction in the affected area, ‘
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INTRODUCTION

During the early planning stages for the Devers-Palo Verde 500kV Transmission
Line 1, it became apparent that none of the potential alternative routes could

be constructed without passing through or very near high quality desert bighorn

_sheep (Ovis canadensis mexicana) habitat in western Arizona. Moreover,

discussions between the proponentsrof the line, Southern California Ediﬁon
Company (SCE) and Arizona Public Service Company (APS), and land and wildlife
management agency personnel indicated a wide divergence of opinion relative to
the potential impact of a 500kV transmission line in bighorn habitat. Some
wildlife experts felt that such a line would interrupt normal movement patterns,
prevent sheep from using traditional water sources, interfere with lamﬁing, and
cause sheep to abandon traditional home ranges; others felt that the line would
have little or no effect. Consequently, SCE management made a decision to fund
a2 major study of desert bighorn in western Arizona in order to generate hard
data on the actual effects of the proposed transmission line. A contraét to

conduct the studies was issued to E. Linwood Smith’& Associates, Tucson, Arizona

in September 1977.

The study began in late November, 1977 when the Arizona Game and Fish Department
captured and radio-collared 20 bighorn in the Plomosa, New Water, and Dome Rock
Mountains. The field data collection portion of the study ended on 1 January
1984. The fundamental study design revolved around collection of field data
prior to construction of the transmission line (baseline data) and collection of
identical kinds of data during the construction and post-—construction periods.

The original study was to last five years; two years baseline, one year




construction, and two years post—-construction. Due to construction delays,
however, the baseline data collection period extended from 1 December 1977 to 28
February 1981, construction of Palo Verde-Devers Line 1 occurred in the western
Arizona study area between 1 March and 18 December 1981 and the 1line was
energized on 17 March 1982. The post—construction period extended from 19

December 1981 to 1 January 1984.

The study area was expanded in November, 1979 when two ewes were captured and
radio-collared in the Livingston Hills, situated between the Kofa and the New
Water Mountains. In October, 1981 at the request of the U.S. Fish and Wildlife
Seervice, Kofa National Wildlife Refuge (KNWR), the study area was further
expanded with the collaring of 7 bighorn on the KNWR and the hiring of a second

field biologist to monitor the KNWR radio~collared population.

The data collected, and partially summarized in the following synopsis, resulted
from a total of 504 aerial relocation flights (one flight approximately every
five days for the duration of the study), 11,321 relocations of radio-collared
sheep, and information contained on 2242 double~sided visual observation forms.
The number of radio-collared sheep in the study population ranged from a low of
13 (due to radio collar failures) in the fall of 1978 to a high of 37 in

October, 1981.

Two of three volumes of the final report for the project have been completed;
Volume I contained findings from the Kofa National Wildlife Refuge studies, and
Volume II deals with the impacts of the Palo Verde-Devers 500kV Transmission
Line 1. The following is a brief summary of Volume II and deals with human
activity 1levels in the study area, responses of desert bighorn to human-caused

disturbances, and construction and post-construction impacts to desert bighorn.

.
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HUMAN ACTIVITY IN THE STUDY AREA
INTRODUCTION

Seasonal temperature variation 1s the primary determinant of human activity in
the study area. Mild winter temperatures and social events spansored by the
Town of Quartzsite on Interstate 10 attract many thousands of winter visitors.
The permanent population of Quartzsite is around 600 people, but this number
swells to well over 12,000 during the winter months with many people residing in
the large Bureau of Land Management campgrounds located south of the town.
Members of this winter resident population spend considerable time in the study
area gathering wood for carving and fires, rockhounding, hiking, pleasure
driving (including all terrain vehicle use on washes that penetrate the heart of
the study area), camping, and hunting. Peak activity occurs during the first
week of February when the annual five-day Quartzsite Pow Wow is held. In 1978
750,000 people attended the pow wow and over 1,000,000 people passed through the

area (Witham et al., 1980; Jones, 1979; Feitz, 1980).

During the late spring through ﬁid—autumn months the numbers of people 1in the
study area is greatly reduced due to extremely warm temperatures (daytime highs
in excess off 110 degrees are common). Some activities that continue through
these months include mining, mine claim maintenance, cattle ranching, and

limited hiking and rockhounding.




METHODS

In order to attempt to quantify human acéivity levels in the study area, traffic
counters were placed on roads that entered bighorn habitat. Wé assumed that the
quantity of vehicular traffic on these roads would be a reasonably good
barometer of the amount of human activity in the study area. Biannual samples
were taken during mid-winter and mid~summer from the Plomosa Road, a county
maintained road that connects the towns of Quartzsite and Bouse, the gas
pipeline road in Copper Bottom Pass (also part of the transmission 1line
corridor), and South La Posa Road, which enters the New Water Mountains. During
the post-construction period the above three roads were sampled as were the
north and south Gold Nugget Roads, east of Quartzsite in the Plomosa Mountains,
and the north La Posa Road. Samples were also collected from Copper Bottom Pass
during the height of the construction period. Unfortunately we lost many
samples over the years due to stolen, vandalized, and malfunctioning traffic

counters.
RESULTS

As expected the highest levels of human activity in the study area occurred
between the months of December and March and the lowest between June and
September. During the preconstruction period, the number of vehicles traveling
in Copper Bottom Pass never exceeded an average of five per day during the
winter months and averaged well below one per day during the summer. On the
Plomosa Road we noted a steady annual increase in vehicular traffic as the study
progressed; in 1978 we recorded a high of approximately 30 vehicles per day, a

similar naumber in 1979, 45 in 1980, and 60 per day in 198l. On the South La
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Posa Road we noticed an opposite trend in winter with more than 50 vehicles
recorded per day in 1978 and 1979, about 35 in 1980, and slightly over 20 in
1981. During the summer months of those same years vehicles ?ecorded on the
Plomosa Road was consistently between 0 and 5 while on the South La Posa Road

traffic recordings were almost always O to 1 per day.

In Copper Bottom Pass an average of 18.9 hits per day was recorded during the
construction period as construction vehicles moved in and out of the area.
Following construction, an average of 10 hits per day was recorded in Copper
Bottom Pass in February, 1983. The latter compares with 1.8 and 3.5 hits per
day in 1978 and 1979, respectively. Other roads monitored showed a pattern very
similar to that recorded during the preconstruction period (i.e., maximum use in

the winter months and dropping to near zero use in the summer).

It 1is clear that the greatest amount of human ingression into the Plomosa, New
Water, and Dome Rock Mountains occurs during the cooler winter months. A
similar pattern almost certainly exists in the Kofa Mountains, however we did
not do any monitoring of human ;cti;ity in the Rofas. Relative to impacts omn
desert bighorn resulting from winter human activity, winter 1is the least
stressful season owing to the general availablility of water and forage. Also,
it 1s doubtful that very many of the occupants of vehicles entering the various
mountain ranges ever get more than one-half mile from their vehicle. Qur
‘experience with observing people is that most appear to be sightseeing,
collecting ironwood or rock samples and most confine these activities to areas
very near where they park. We have never encountered a non-biologist in remote

portions of the study area (e.g., areas that require one to walk several




kilometers). Moreover, the primary evidence of human activity in such areas is

manifest in the form of rock cairns marking mining claims. Consequently it is
our opinlon that despite the large numbers of people present in the Quartzsite
area in winter, few of them get into prime bighorn habitat and, while some

disturbance to sheep does accrue, we feel that the impacts are relatively minor.




RESPONSES OF DESERT BIGHORN TO HUMAN CAUSED DISTURBANCES
METHODS

Over the course of the study we recorded a total of 2242 observations of bighorn
that were of adequate duration to warrant filling out a field data sheet (see
Figure 1). Frequently groups of sheep under observation were confronted by
people (usually the field biologist), trucks, helicopters, airplanes or other
animal species. When a potential disturbance was witnessed, we recorded the
distance the sheep were from the disturbance and the distance the animal(s)
moved away from the disturbing feature and the animal's reactions. From these’
observations we ranked sheep responses to disturbance on a scale of 0 (no
observable reaction) to 4 (severe, obvious reaction). Descriptions of the five
reaction categories are presented in Table 1. The majority of disturbances were
cuased by a solitary individual (usually the observer), 2 individuals, the
Cessna 172 aircraft used in relocation flights, and parked vehicles. The
responses of groups of sheep to disturbances were evaluated based on group
composition (e.g., ram, ewe, or mixed groups), the presence of lambs in the
group, group size, and distance to the disturbance. In the case of airplane
caused responses, it should be noted that all observations were made from inside

the airplane.




S.C.E./A.P.S.
DESERT BIGHORN

Visual Observation No.
STUDIES

Date
Frequency
Time

General Location

Metric Coordinates X

Band Size Accurate Count: Yes No Observation Distance

Ad. Ewes Wet Dry
Y. Ewes Able to age animals: Yes No
Lambs Newborn __ One Week ____ Months: one _  two____
Y. Rams three four four+
R I '

1
[T

A II

M III

S v

Initial Activity

Traveling: Up Down Contour Stationary

Leading Sheep Order

Plant Shade/ Rock Shade/ Sun/ No Sun

Weather (General)

Initial Temperature % Cloud Cover Wind Directiomn
Wind Veloeity: 0O, 0-5, 5-10, 10-15, 15-20, 20+

Dominant Vegetation

Forage Type: browse grass forbs cactus mineral water

Identified Forage Species

Overall Vegetation Density: absent sparse moderate . dense

Physical Habitat:

Elevation of Sighting Initial Aspect

0f Desert Floor Initial Slope
Difference Substrate
% Distance Upslope Elevation Base to Top

Distance from Steep Slope: 0, 0-.25, .25-.50, .50-.75, .75-1.0 > 1 km

Habitat Type:

Wash Butte Slopes Butte Top Low Hills
Bajada Mesa Slopes Mesa Top Flats
Foothills Extensive Peaks Extensive Peaks

Slopes Top

General Habitat

FIGURE 1. An example of the field data sheet used to record
ground~based observations.
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TABLE 1. Categories of reactions of bighorn sheep to disturbance.

0 = No reaction Animals aware of disturbance but no observable
response.
1 = Slight reaction Some, or all of the group noticed, stared, then

ignored the disturbance.

2 = Mild reaction Animals moved away at a walk, or stayed and
stared but returned to origimal activity.

3 = Moderate reaction Immediate reaction, either trotted for a short
distance or walked off with head erect in alarm
posture. Animals returned to original activity
within 10 minutes or 100 m.

4 = Severe reaction Immediate running/trotting. Very startled and
leave the area without returning.

RESULTS .

During the study we collected data on 1766 groups of sheep of which 1150 groups
(involving a total of 4696 sheep) were confronted with some kind of potential
disturbance while under observation. A total of 22 different types of

disturbances were classified (Tables 2 and 3). The 4 most common disturbances

- (Table 2) accounted for over 95 percent of the observations and were analysed

separately. None of the miscellaneous disturbances listed in Table 3 occurred
with great enough frequency to provide a sample size that would lend itself to
statistical analysis. However, some interesting points can be made from the
frequency distribution of sheep reactions (Table 3). Passing cars or highway
noise rarely disturbed animals (12 of 13 recorded occurrences resulted in slight
or no reaction). Most of these encounters invol§ed sheep on high ridges above
roads, highways, or jeep trails. In contrast, all ground-based observations of

small planes (n=3) and helicopters (N=3) resulted in moderated reactiom by the




animals under observation. 1In 6 observations of sheep being disturbed by other

sheep, all the reactions were stroag. These observations occurred when one

group was under observation and a second group appeared running over a ridge.

In all cases the running group caused the other group to run also. In some

cases the two groups merged, in others they did not.

For the 4 most common disturbances there was a significant difference imn the
severity of reactions of sheep to different disturbances (X2 = 413.0, D.F. = 12,
P = 0.0001)(Table 2). Inspection of the individual cells in the Chi-square
contingency table revealed that sheep reacted strongly to one or two people more
often than was expected, and a majority of airplane disturbed sheep (71 percent)

showed no overt reaction.

TABLE 2.
most common disturbances.

Frequencies of reaction of 1093 groups of bighorn sheep to the four
Percent of rows in parentheses.

Reactions®
No Slight Mild Moderate Severe
Disturbance Reaction  Reaction  Reaction Reaction  Reaction N
Observer‘ 78 (14) 114 (20) 115 (20) 49 (9) 220b(38) 576
Airplane 170%71) 30 (13) 2 (1) 20 (8) 16 (7) 238
Parked Truck 34 (19) 72 (40) 29 (16) 11 (6) 34 (19) 180
Two Humans 3¢3) 19 (19) 23 (23) 5 (5)  49°(49) 99
TOTALS 285 (26) 235 (22) 169 (16) 85 (8) 319 (29) 1093

a/ X* = 413, D.F. = 12, P = 0.0001

b/ These cells contributed most of the significance to Xz by being more

frequent than expected.




TABLE 3. Frequencies of reactions to all other disturbances observed.

Disturbance None Slight Mild Moderate Severe N
Passing

Car/Truck 1 11 - - 1 13
Highway Noise 6 1 - 1 - 8
Other Sheep 1 1 - - 6 8
Small Plane 2 - - 3 - 5
Helicopter - - - 4 - 4
2 Helicopters 1 - - - - 1
Fox(es) - 3 - - - 3
Gunshots 1 1 1 - - 3
Military Jets - 1 - 1 - 2
Bobcat - 2 - - - 2
Mule Deer - - - 1 1 2
Airliner - 1 - - - 1
Work Noises 1 - - - - 1
Coyotes - 1 - - 1 2
Explosions - - 1 - - 1
Shouts - 1 - - - 1
Sonic Boom 1 - - - - 1
TOTALS 14 22 2 10 9 57
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The sample numbers of sheep disturbed disturbed by one human, the relocation
flight aircraft,
more detailed analysis.

and mixed groups, and groups with and without lambs. These analyses indicated

the following:
Disturbance

Single Human

Two Humans

Parked Vehicle

Airplane

E? Significant

parked vehicles, and two humans were adequately large to allow

We looked at the data again by separating out ram, ewe,

Reasons For 5? Significance

Yes

No

No

Yes

No

No

Mixed groups less reactive than expected
Ram groups more reactive than expected

Groups with lambs compared to those with
no lambs

All groups tended to react strongly

32 percent of ram groups responded
moderately to strongly

9 percent of ewe groups responded
moderately to strongly

16 percent of mixed groups responded
moderately to strongly

Groups with lambs compared to those with
no lambs

71 percent of groups did not pay any
attention to the airplane

Groups with lambs tended to react more
strongly than groups without lambs

Finally, with respect to bighorn responses to human caused disturbances, we
constructed a linear regression model based on distances moved from the four
most common disturbance factors in order to assess the strength of response to
specific disturbances. Although there was a considerable amount of scatter
about the generated regression 1line, a general statement (that was also
statistically significant) that can be made is that the closer the disturbance

is to an individual or group, the farther the animal(s) moves from the

disturbance. Also, larger groups tended to move farther than small groups or

-11-




individuals. There was a large amount of variability in response to disturbance
relative to the distance between the sheep and the disturbance. Some animals
moved 1000 m away from a disturbance that was 1000 m away when the’sheep noticed
ic. Other animals did not move when the disturbance was very close and the

majority of flights away from disturbance were on the order of 100 m only.
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CONSTRUCTION AND POSTCONSTRUCTION IMPACTS
METHODS

Throughout the construction and postconstruction periods ( 1 March 1981 - 18
December 1981 and 19 December 1981 - 1 January 1984, respectively) we continued
making aerial relocation flights every 5 days, ground-based observations were
made on a near daily basis, and all other study facets initiated during the

baseline study were continued.

In order to understand the magnitude of construction period impacts on desert
bighorn, we selected seven sheep that normally spent all or part of their time
within S5 km of the transmission centerline in Copper Bottom Pass for analysis;
Similar analyses were not conducted on any of the New Water Mountain, Kofa
Mountains, or Livingston Hills sheep since none of our radio—collared animals
normally occurred within 3 km of the transmission line. Several other radio-
collared sheep in the Copper Bottom Pass area were similarly not included in
this anaiysis because; 1) the animal was never relocated within 5 km north or
south of the line, 2) we had no preconstruction relocations for a given animal,
or 3) we had no construction period relocations (e.g., animals whose radios had
failed or the animal had died during the baseline study period). The sheep
selected had provided a minimum of 29 preconstruction relocations (range 29-169)
and 45 construction period relocations (range 45-54). Table 4 contains
pertinent data on the sheep used in our examination of construction period

impacts in the Copper Bottom Pass area of the Dome Rock Mountains.

In order to determine whether or not construction activities had any effect, we

calculated the percent of relocations occurring within 1 km bands for a distance
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TABLE 4. Relocations of Dome Rock Mountains radio-collared bighorn within
kilometer bands north and south of the Palo Verde-Devers 500kV Transmission
line l. N = total number of relocations.
PRECONSTRUCTION PERIOD (km) CONSTRUCTION PERIOD (km)
0-1 1-2 2-3 3-4 4-5 5+ 0-1 1-2 2-3 3-4 4-5 5+
RAM 19B/15C
Relocations 4 9 10 13 25 12 4 11 8 7 9 &
Percent 5 12 14 18 34 16 9 24 18 16 20 13
Crossings 10 Total 8 Total
N 73 45
RAM BC
Relocations 7 15 17 7 17 9 9 9 6 14 5 8
Percent 10 21 23 10 24 12 18 18 12 27 10 15
Crossings 9 Total 7 Total
N 72 51
RAM 17C/16B
Relocations 1 1 2 4 26 133 0 0 0 1 9 44
Percent 1 1 1 2 15 80 0 0 0 2 17 81
Crossings None None
N 167 54
EWE 9D
Relocations 5 5 9 7 0 o0 18 15 14 5 1 0
Percent 19 19 35 27 0 0 34 28 26 9 2 0
Crossings None 10 Total
N 26 53
EWE 5C
Relocations 22 38 24 7 0 1 13 20 9 6 5 0
Percent 24 4] 26 8 0 1 24 38 17 11 9 0
Crossings 8 Total 22 Total
N 92 53
Page 1 of 2
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TABLE 4. Councluded

PRECONSTRUCTION PERIOD (km) CONTSRUCTION PERIOD (km)

0-1 1-2 2-3 3-4 4-5 5+ 0-1 1-2 2-3 3-4 4-5 5+
EWE 20B/4C
Relocations 2 2 2 3 5 135 1 S 5 1 1 39
Percent 1 1 1 2 4 91 2 10 10 2 2 75
Crossings 4 Total None
N 149 52
EWE 3B
Relocations 5 15 4 1 2 142 0 0 0 0 0 48
Percent 3 9 2 0 1 84 0 0 0 0 0 100
Crossings 2 Total None
N 169 48
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of 5 km on either side of the transmission line. The number of - relocatioﬁg
wichin each 1 km band during the preconstruction and construction periods was
determined for each key sheep. These numbers were then conéerted to percent of
relocations for each band for each study period. Additionally, the number of
times each sheep crossed Copper Bottom Pass before and during construction was
determined. Data were treated statistically by calculating Spearman Correlation
Coefficients to determine the intensity of relationship between construction

activity levels and the distribution of radio-collared sheep within the 1 km

bands.

The number of construction workers present in Copper Bottom Pass during each
week of the construction period was plotted along with the known relocations of
each radio-collared sheep. The intent of this aspect of the analysis was to
show the spatial relationship between the intensity of comstruction activity and

the distribution of sheep.

Mean distance analyses were conducted on a total of 21 sheep that might have
been influenced by construction or operation of the tranmsissioa line. The
sheep included in this analysis were all located, on average, within 12 km of
the transmission line in the New Water Mountains, Livingston Hills, Dome Rock
Mountains, and Trigo Peaks. Analysis of varlance (Simpson et al., comparing
mean distances during the preconstruction, construction and post-construction
periods was conducted and the same means were supjected to Duncan'’s Multiple

Range Test (Kirk, 1968; Winer, 1971) to identify means that were at variance

with others.
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Additionally, from aerial relocation data, we determined the number of times
sheep crossed the transmission line corridor during the 3 study phases.
Crossings were normalized to a monthly value and preconstrucﬁion values were
used as expected values for conducting Chi-square analyses on construction and

post~construction crossing rates.
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RESULTS

Construction Period Impacts: Dome Rock Herd

0f the 7 Dome Rock sheep selected for construction period analysis, Rams 8 C and
19B/15C and Ewes 9D and 5C spent most of their preconstruction and construction
period time in the vicinity of Copper Bottom Pass. The other 3 sheep, Ewes
20B/4C and 3B and Ram 17C/16B spent more than 75 percent of  their
preconstruction and construction period time more than 5 km from the Copper
Bottom Pass area. Ram 17C/16B never crossed Copper Bottom Pass and was
relocated within 4 km of the pass only 8 times during the preconstruction
period (= 0.6 percent of all relocations) and only once (2.0 percent of all
relocations) during the construction period. Ewe 3B was relocated within 4 km
25 times (17.6 percent of all relocations) during precomstruction and never
during the construction period. Ewe 3B crossed Copper Bottom Pass twice during
preconstruction, never during construction. Ewe 20B/4C was relocated within
4 km of the pass 9 times during preconstruction (6.0 percent of all relocations)
and 12 times (23.1 percent of all relocations) during the construction period.
Ewe 20B/4C crossed Copper Bottom Pass twice during preconstruction, never during
the construction period. These 3 sheep, whose home areas were located south of
Copper Bottom Pass rarely traveled north to the pass, and provided little real

data on construction period impacts.

The other & sheep could be considered '"Copper Bottom Pass residents" and they

provided some very interesting information.
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Ram 19B/15C was 12 years old during the construction period. He spent about the

same amount of time north and south of the transmission line corridor during the
construction period, and he crossed the corridor at least 8 times (Table 4,
Figure 2). Ram 19B/15C apparently spent more time within 3 km of the 1line
during the comstruction period than during the preconstruction period (Table 4,
Figure 6). Calculation of Spearman Correlation Coefficients for both periods
shows a strong correlation during the preconstruction period (r = 0.828), but no

correlation during the construction period (0.028).

In our initial analysis of this anim;l's movements during the construction
period, we suggested (E. Linwood Smith & Associates, 1983) that further scrutiny
of his relocations during thé construction period was warranted. In looking
further at the data, we found that Ram 19B/15C definitely was relocated more
frequently near the construction zone (5l.1 percent of all relocations within 3
km) than was the case during preconstruction (3l.1 percent of all relocations
within 3 km). Moreover, all construction period relocatiomns, 37 of 45 (82.2
percent) occurred north of Copper Bottom Pass compared with 55 of 73 (75.3
percent) prior to the construction period. These are not major differences
between the.two periods, however, and it seems unwarranted to try and explain
them 1in terms of construction activity. The latter is particularly true when
one considers the erratic movement patterns exhibited by this ram over the
course of the entire study. Ram 19B/15C had a large home area, he often moved
to points more than 5 km north and south of the transmission line corridor, from
near Interstate 10 on the north, south to the Trigo Peaks area. On 31 August
1983, he was relocated for the last time in our study area south of Weaver Pass,
9 km south of the transmission line. On 4 October 1983 he was found dead in an

irrigation canal east of Yuma and south of the Muggins Mountains.

_17_
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Ram 8C, also a 12 year-old, spent about 87 percent of his time withinm 5 km of
the line prior to construction and 84 percent during construction (Table 4,
Figure 6). He crossed Copper Bottom Pass 9 times prior to construction and 8
times during the construction period (Figure 3). This ram also had a large home
area, ranging from Interstate 10 south to the Trigo Peaks, a distance in excess
of 20 km. Spearman Correlation Coefficients for the preconstruction and
construction periods indicate no relationship between this ram's movements and
distance from the transmission line. A strong negative correlation (r = -0.851)

suggests that this sheep did not spend a lot of time in the immediate vicinity

of the transmission line corridor (see Figure 3).

Ewe 9D was originally radio—-collared on 1 November 1978 as a 3 year-old. Her

home area was generally located north of Copper Bottom Pass and within 5 km of
the transmission line where she was relocated 100 percent of the time both
before and during construction (Figures &4 and, 6, Table . 4). Prior to
construction 9D had not been relocated south of Copper Bottom Pass. During
construction, however, she crossed the pass at least 10 .times (Figure 4, Table
4), Spearman Correlation Coefficient calculations showed a weak negative
relationship between relocations and distance to the transmission line prior to
construction ( r = -0.500), probably reflecting a preferred home range more than
2 km north of the line (Table 4). An extremely strong negative (r = =-1.000)
correlation found for the conmstruction period indicates, rather forcefully, that

Ewe 9D may have been attracted to the construction activity.

Ewe 5C, originally collared on 29 November 1979 as a 4 year-old, and recollared

on 30 October 1981, stayed within 4 km of the transmission line corrider 98.9
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percent of the time during preconstruction. During the counstruction period sﬁé
was relocated within 4 km 90.6 percent of the time (Figures 5 and 6; ' Table 4).
Prior to construction 5C crossed the transmission line corridor a total of 9
times, compared with at least 22 crossings during the construction period. Ewe
5C did not appear to shift the location of her preferred use area as a result of
construction and Spearman Correlation Coefficients for the precomstruction ( r =
0.771) and construction (r = -0.942) periods bear this out. The strong negative
correlation and increased number of corridor crossings during the construction
period suggest that this ewe, like 9D, was actually attracted to the
construction activity. This apparently clear picture is somewhat clouded,
however, in that we know at least 2 of Ewe 5C's crossings were the result of

being disturbed by field blologists gathering behavioral data.

Mean Distance Analysis and Corridor Crossings

Sheep selected for mean distance analysis are listed in Table 5. These animals
were selected on the basis of our having at least construction and post-
construction data for them and because relocations had been obtained in close

proximity to the transmission line corridor.

In our final report "Impacts of the Palo Verde To Devers 500kV Transmission
Line" (E. L. Smith & Associates, 1986) we presented full mean distance analyses
for each of the 21 sheep listed in Table 5. For the purposes of this summary
report, we are presenting data for only 5 of the 21 animals, one each from the
west New Water Mountains (i.e., west of Black Mesa), east New Water Mountains
(Black Mesa and eastward), Livingston Hills, FKofa Mountains, and Dome Rock
Mountains. We selected a representative sheep from each of these areas based on

the animal's normal proximity (i.e., closest) to the transmission line.
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TABLE 5. Radio-collared sheep selected for mean distance analysis.

Sheep No.

14A/15K/872
10A/10B/893
11A/12B/856
178/7D/878
13C/861
19C/891

924

930

8B/915

7C

16K/921
12K/857
13K/862
8C/883
5C/945
20B/4C/942
3B/936
9D/888
19B/15C/871
17C/16B/876
909

*WNW
ENW
LH
DR
TP
K=

1/ Measured

Sex Home Area*

WNW
WNW
WNW
ENW
ENW
ENW
ENW
ENW
LH
LH
LH
LH
LH
DR
DR
DR
DR
DR
DR
TP
K

R R R ERXRIX AR

West New Water Mountains
East New Water Mountains
Livingston Hills

Dome Rock Mountains
Trigo Peaks

Kofa Mountains

from the centerline of the Palo Verde-Devers 500kV Transmission Line

Number of
Relocations

275
- 458
350
305
151
178
29
139
301
127
204
208
208
280
309
332
369
232
243
328
127

Nearest to
Transmission Line

Mean
Distance

1.75 km
1.72
0.93
0.40
0.45
2.08
0.94
0.48
1.00

e & o &4 e o o o
(o]
o]

OO0 O0O0OO K r«Or
. L] L]

OMNOOWROO~NOWL
OMNMNNONNN -

13.05 km
5.69
9.14
6.33

12.14
9.25 -
3.61
5.84
5.57
4.78
3.94
3.75
7.06
3.49
1.61
7.81
8.29
1.77
3.28

11.18
9.06
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Sheep 10A/10B/893, a ewe, was l.75 years—old when first radio-collared on 17
November 1977 in the west New Water Mountains. A total of 458 relocations
resulted in an overall mean distance from the transmission liné of 5.69 km
(Table 6). This sheep was relocated within 1.75 km of the line and as far away
as 12.28 km. The former occurring during the post—counstruction phase breeding
season of the study, and the latter during the preconmstruction breeding season.
This ewe crossed the corridor to the Livingston Hills (29 September 1983) and
returned to the west New Waters (4 November 1983) only once during the entire

study.

It 1is interesting to note that the only seasonal mean distance from the
transmission line that was statistically different from any other mean for this
ewe was the construction period breeding season mean (Table 6). The
preconstruction breeding season mean approaches being the same as the
construction period breeding mean (6.36 km versus 7.55 km). Given the distance
this animal normally occurred from the transmission line corridor and the
extremely dry conditions that prevailed during the 1981 breeding season, it
seems more logical to suggest that this ewe moved northward and concentrated her
breeding seasﬁn activities near permanent water (i.e., Dripping Springs) than to
try and 1ianfer construction activity impacts. This supposition 1s further
strengthened by the fact that Ewe 10A/10B/893's normal home range was centered
in an area separated from the construction zone by 3-5 kilometers of fairly
rugged terrain, which probably precluded her being disturbed at all by human

activity associated with construction.

Ram 924 was captured and radio-collared on 29 October 1981 at the end of the
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construction period in the New Water Pass area. Unfortunately his transmitter
failed on 12 May, giving us a scant total of 29 relocations and only 2
construction period relocations. Consequently, despite the fact}he was the east
New Water Mountain sheep whose average mean distance from the transmission
centerline was the least, for the purposes of this synopsls, we choose to
substitute Ram 930 for which we have 139 relocations and whose mean distance
from the transmission centerline was 5.84 km (Tables 5 and 7). His range of
relocation distances fell between 0.48 and 16.00 km from the centerline, and
although we have only 2 construction period relocations (930 was captured and
radio-collared within the week that construction activity in the New Water Pass

area ceased), we do have 137 postconstruction relocations.

Ram 930 crossed the transmission line corridor a total of 13 times following
construction. Further, as can be seen by examination of Table 7, there were no
significant differences in any of the mean distances calculated for this sheep,
and it thus appears that the presence of an operational 500kV transmission line
did not cause this sheep to move away from the facility, nor did it prevent him

from crossing back and forth through the corridor.

Ewe 12K/857, collared initially as a yearling on 28 October 1980 in the
Livingston Hills, had an overall mean distance of 3.75 km and a range of 1.68 km

to 10.39 km based on 208 relocations (Table 8). Ewe 12K/857, like to the other

radio-collared ewes in the Livingston Hills never crossed the tramsmission line

corridor. With respect to differences in seasonal means, it should be pointed
out that we obtained only 8 preconstruction breeding season relocations of this
animal and only 6 construction period non-breeding relocations. Construction

and post-construction breeding season means were not significantly different
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TABLE 6. Mean distance analysis for sheep 10A/10B/893 between 17 No
and 27 December 1983. Sheep 10A is a ewe that was 1.75 years of
originally collared in the west New Water Mountains. The following di
analysis is based on 458 relocations. Distances presented in the table are
distances from the centerline of the Palo Verde to Devers 500kV transmission
Line 1 and are measured in kilometers (1l km = 0.62 miles). N = number of
relocations and SD is the Standard Deviation. Breeding season is from June
through November and non-breeding season is December through May. In Analysis
of Variance, DF = degrees of freedom, Sum SQ is the sum or squares, and in
Duncan's Multiple Range Test the means included above a continuous line are not
significantly different from each other.

SUMMARY STATISTICS FOR DISTANCES BY SEASON

Period Season Distance N SD Min Max

Preconstruction Non-breeding 5.84 157 2.32 3.26 11.82
Preconstruction Breeding 6.36 120 2.27 3.35 12.28
Construction Non-breeding 4.61 5 1.38 3.99 7.07
Construction Breeding 7.55 17 1.95 3.85 10.12
Post~construction Non-breeding 4.90 77 1.45 3.31 9.33
Post-construction Breeding 4.85 82 2.02 1.72 10.56
TOTALS 5.69 458 2.21 1.72 12.28

MEAN DISTANCES IN ORDER OF INCREASING SIZE

Period Season Distance
Construction Non-breeding 4.61
Post-construction Breeding 4.85
Post-construction Non-breeding 4.90
Preconstruction Non-breeding 5.84
Preconstruction Breeding  6.36
Construction Breeding 7.55

ANALYSIS OF VARIANCE COMPARING MEAN DISTANCES

Source DF Sum SQ Mean SQ F

Between Groups 5 227.54 45,51 10.22 (P = 0.000)
Within Groups 452 2011.72 4.45

TOTAL 457 2239.26

DUNCAN'S MULTIPLE RANGE TEST (P = 0.05)

4.61 4.85 4.90 5.84 6.36 7.55

Page 1 of 1




TABLE 7. Mean distance analysis for Ram 930 between 29 October 1981 and 1
1984. Ram 930 was 5 years of age when originally radio-collared in the

Water Mountains (SE of Black Mesa). The distance analysis below is based
relocations. Distances are measured in kilometers from the centerline of the

Verde—-Devers 500kV Transmission Line l. Symbols and seasons as in Table 6.

January
east
on

New
139
Palo

SUMMARY STATISTICS FOR DISTANCES BY SEASON

Period Season Distance N SD

Construction Breeding 6.76 2  3.33
Post-construction Non-breeding 5.00 67 3.67
Post-construction  Breeding 6.63 70 4.06
TOTALS 5.84 139 3.93

MEAN DISTANCE IN ORDER OF INCREASING SIZE

Period Season Distance
Post-construction Non-breeding 5.00
Post-construction Breeding 6.63
Construction Breeding 6.76

ANALYSIS OF VARIANCE COMPARING MEAN DISTANCES

Source DF Sum SQ Mean SQ
Between Groups 2 92.30 46.15

DUNCAN'S MULTIPLE RANGE TEST (P = 0.05)

3.00 6.63 6.76

Min Max
4.26 9.25
0.48 13.54
1.13 16.00
0.48 16.00
F

3.08 (P = 0.049)
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TABLE 8. Mean distance analysis for Sheep 12K/857 between 28 October 1980 and 28
November 1983. Ewe 12K/857 was estimated to be one year of age when collared in the
Livingston Hills. The following distance analysis 1s based on 208 relocations of
this animal. Distances presented in the table are mean distances from the centerline
of the Palo Verde-Devers 500kV Transmission Line. Symbols and seasons as in Table 6.

o N s am |

SUMMARY STATISTICS FOR DISTANCES BY SEASON

Period Season Distance N SD Min Max
Preconstruction Non-breeding 4.97 32 0.74 2.67 5.69
Preconstruction Breeding 4,64 8 1.05 2.81 5.59
Construction Non-breeding 4,22 6 1.11 2.73 5.99
Construction Breeding 3.96 27 1.66 1.68 9.65
Post-construction Non-breeding 3.57 65 1.42 1.87 5.87
Post—construction  Breeding 3.13 70 1.49 1.68 10.39
TOTALS 3.75 208 1.51 1.68 10.39

MEAN DISTANCES IN ORDER OF INCREASING SIZE

Period Season Distance
Post-construction  Breeding 3.13
Post-construction  Non-breeding 3.57
Construction : Breeding © 3.96
Construction Non—-breeding 4.22
Preconstruction Breeding 4.64
Preconstruction Non-breeding 4.97

ANALYSIS OF VARIANCE COMPARING MEAN DISTANCES

Source DF Sum SQ Mean S F

Between Groups 5 85.92 17.18 9.02 (P = 0.000)
Within Groups 202 384.93 1.91

TOTALS 207 470.84

DUNCAN'S MULTIPLE RANGE TEST

3.13 3.57 3.96 4.22 4.64 4.97

Page 1 of 1

i B T R T TR T T T Y
N A R T S B e s




o r‘;*‘

from each other although they were different from preconstruction values, being
closer to the transmission line corridor (Table 8). Ewe 12K/857 made frequent
forays into the west Xofa Mountains, although she did not do it as often or as

regularly as her cohort 13K/862.

As a group, the Livingston Hills ewes tended to be relocated farthest from the
transmission 1line corridor during the breeding season. Exceptions to this
generalization occurred with ewes that were radio-collared late in the breeding
season and provided few relocations prior to the non-breeding season. When
these small samples (e.g., ewes 12K/857 and 13K/862) are discarded, there is a
clear tendency for breeding season ewes in the Livingston Hills.to be located
farther from the transmission 1line 1in both the construction and post-
construction periods. We have no good preconstruction data for some of the
Livingston Hills ewes. For the two we do, 7C and 8B/915, however, it was very

clear that movement to the south, away from the corridor was characteristic

-

¢
during the summer months and probably occurred in response to water stress. In

light of this, it seems probable that breeding season movements of ewes away
from the corridor during the construction and post-comnstruction periods was
probably a manifestation of normal biological requirements rather than

disturbance from the transmission line construction and operation.

Ewe 5C/945 was first radio—collared on Sawtcoth Ridge in the Dome Rock Mountains
on 29 Novemher 1979. She was estimated to be 4 years of age when collared. A
total of 309 relocations were used to calculate her overall mean distance of
1.61 km. The range of relocation distances for this sheep was 0.07 to 6.70 km
from the transmission centerline. There were no significant differences between

of her seasonal means which ranged from 1.49 km to 1.79 km (Table 9). This ewe
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TABLE 9. Mean distance analysis for Ewe 5C between 29 November 1979 and 27 December
1983. Ewe 5C was four years of age when first radio-collared on Sawtooth Ridge in
the Dome Rock Mountains. The following mean distance analysis is based on 309
relocations of this animal. Distances presented in the table are mean distances from
the centerline of the Palo Verde-Devers Transmissiom Line in Copper Bottom Pass.
Symbols and seasons as in Table 6. ‘

SUMMARY STATISTICS FOR DISTANCES BY SEASON

Period Season Distance N SD Min Max
Preconstruction Non—-breeding 1.67 53 1.04 0.38 6.70
Preconstruction Breeding 1.49 38 0.85 0.29 3.20
Construction Non-breeding 1.79 23 1.03 0.42 3.77
Construction Breeding 1.73 34 0.98 0.41 4,52
Post-construction Non-breeding 1.57 84 1.01 0.25 3.96
Post~construction  Breeding 1.58 77 0.89 0.07 3.47
TQOTALS 1.61 309 0.97 0.07 6.70
MEAN DISTANCES IN ORDER OF INCREASING SIZE

Period Season Distance .
Preconstruction Breeding 1.49

Post-construction Non-breeding 1.57

Post—-construction Breeding 1.58

Preconstruction Non-breeding 1.67

Construction Breeding 1.73

Construction Non-breeding 1.79

ANALYSIS OF VARIANCE (ANOVA) COMPARING MEAN DISTANCES

Source © DF Sum SQ Mean SQ F

Between Groups 5 2.18 0.44 0.47 (¢ = 0.801)
Within Groups 303 283.57 0.94

TOTALS 308 285.76

DUNCAN'S MULTIPLE RANGE TEST (P = 0.05)

ANOVA shows no significant differences between any means
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was a true resident of the Copper Bottom Pass area} using Cunningham Mountain,
Sawtooth Ridge and the rugged terrain to the west. We documented 59 corridor
crossings by 5C/945, 9 during preconstruction, 22 during comstruction, and 28
during the post-comnstruction period. None of the data we have for this sheep
suggests that construction and operation of the Palo Verde—-Devers 500kV
Transmission Line 1 had any effect on her activities, with the possible

exception that she seemed to be attracted to the construction activity.

Ram 909 was radio-collared near Holly Seep on the Kofa National Wildlife Refuge

on 26 October 1981. We have very limited data (N = 2 relocations) on this ram

for the construction period and nonme from the preconstruction period. A total
of 125 post-construction relocations provided us with an overall mean distance
from the transmission line of 9.06 km and a range of 1.80 to 16.94 km (Table
10). Ram 909 crossed the transmission line corridor 5 times during the post-
construction period and had a post-construction breeding season mean distance of
6.50 km, the smallest.mean distance for this sheep. The 6.50 km mean distance
is significantly different from other means for Ram 909. However, owing to the
substantial distance from the operational power 1line, it 1is probably not

biologically meaningful and it appears that operation of the transmission Ilinme

had no effect on this animal.

Throughout the preceding material we have mentioned transmission line corridor
crossings by radio-collared bighorn. Table 1l summarizes these crossings in the
New Water and Copper Bottom Pass areas and Table 12 érovides‘more details on ram
crossings between the Kofa Mountains/Livingston Hills and the New Water

Mountains. Chi-square analysis of these data (Table 13) indicated significant
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TABLE 10. Mean distance analysis for Ram 909 between 26 October 1981 and 20 December

1983. Ram 909 was four years of age when radlo-collared on the KXofa National
Wildlife Refuge (Holly Seep). The following distance analysis {is based on 127"

relocations of 909. Distances presented in the table are mean distances from the
centerline of the Palo Verde—Devers 500kV Transmission Line 1 and are measured in
kilometers. Symbols and seasons as in Table 6.

SUMMARY STATISTICS FOR DISTANCES BY SEASON

Period Season Distance N SD Min Max

Construction Breeding 7.62 2 1.94 6.25 9.00
Post-construction Non-breeding 11.79 61 3.92 3.08 16.94
Post-construction  Breeding 6.50 64 2.48 1.80 14.95
TOTALS 9.06 127 4.17 1.80 16.94

MEAN DISTANCES IN ORDER OF INCREASING SIZE

Period Season Distance
Post-construction Breeding 6.50
Construction Breeding 7.62
Post-construction Nou-breeding 11.79

ANALYSIS OF VARIANCE COMPARING MEAN DISTANCES

Source DF Sum SQ Mean S F

Between Groups 2 878.92 439,46 41.51 (P = 0.000)
Within Groups 124 1312.64 10.59

TOTALS 126 . 2191.56

DUNCAN'S MULTIPLE RANGE TEST (P = 0.05)

6.50 7.62 11.79
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TABLE ll. Transmission line corridor crossings by radio-collared desert bigho
during the preconstruction, coastruction and post-comstruction phases of ¢
study.

NEW WATER PASS

Sheep No. Sex Preconstruction Construction Post-construction Totals

930 1 1

909

999
16K/920
13c/861
19C/891
14A/AS5K/872
17B/7D/878

13A

924
00A/B/893
8B/915
11A/12B/856
12K/857
13K/862

7C

My g EREIZEXIXEZRZXX
COONOOMWLWAUWOWLONMPMMN
QOO O0OOCOONMOOOOMMM
MOOOOMNMMMONFFINONWNW
QOOMPOMNMOWLWNWUMF NONWUBWL

ot
~
~
£
w
[«
N

TOTALS

COPPER BOTTOM PASS

8C/883 M 9 7 12 ‘ 28
17C/16B/876 M 0 0 0 0
198/15C/871 M 10 8 19 37
5C/945 F 9 22 26 57
20B/4C/942 F 4 0 0 4
3B/936 F 2 0 0 2
9D/888 F 0 10 10 20
TOTALS 34 47 67 148

X = Sheep not a part of the study population during this period

* = A 4-5 year—-old ram collared near Mohave Tanks on 6 November 1982 as part of
an Arizona Game and Fish Department study on the Yuma Proving Grounds. In
order to be present in the New Water Pass area of our study area, this sheep
had to cross Arizona Highway 95.
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TABLE 12.

Transmission line corridor crossings by radio-collared rams in the
New Water Pass area between 1 December 1977 and 1 January 1984.

RaM

15K/872

7D/878

13C/861

19¢/891

16K/920

Direction

Of Crossing

From:

UTM Grid Location (Date)

To:

UTM Grid Location (Date)

N to
S to
N to
S to
N to

mZnawn

to
to
to
to
to
to
to
to
to
to
to
to

nwZunzZunzZunzZnzZun
ZnzZunzZunZuznzon

to
to
to
to
to
to
to

ZnZAnZnA
nZnzZznzZun

to
to
to
to
to
to
to

nZunaun=zon
ZwnZnzZonZ

2228-37187
2331-37053
2295-37143
2331-37077
2223-37203

2323-37179
2343-36989
2303-37201
2253-37007
2319-37203
2331-37059
2291-37145
2269-37117
2309-37205
2235-37021
2367-37149
2291-36987

2309-37153
7771-36985
2311-37201
2447-37003
2299-37149
2407-36971
2301-37229

2257-37271

7711-37085
7777-37191
7685~37101
7737-37199
7729-37099
7729-37143
7713-37085

(12-01-77)
(12-17-77)
(01-09-78)
(08-16-82)
(09-27-82)

(01-31-79)
(03~12-79)
(06-30-79)
(08-15-79)
(07-09-80)
(08~12-80)
(12-28-81)
(01~16-82)
(02-09-82)
(07-28-82)
(08-02-82)
(08-29-82)

(04-18-80)
(08-12-80)
(08-17-80)
(08-05-81)
(08-10-81)
(07-26-82)
(08-02-82)

(07-30-82)

(02-28-82)
(03-19-82)
(07-05-82)
(07-26-82)
(05-02-83)
(05-19-83)
(07-19-83)
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2308-37052
2288-37146
2293-37045
2217-37191
2342-37059

2421-36973
2299-37161
2291-37043
2337-37177
2241-37029
2319-37197
2275-37119
2281-37155
2275-37037
2367-37149
2343-36999
2299-37161

2295-37121
2311-37201
2541-36973
2299-37149
2321-36829
2301-37229
2777-37131

7673-37105

7731-37139
7709-37083
7749-37201
7719-37001
7725-37135
7685-37101
7761-37165

(12-12-77)
(12-22-77)
(01-16-78)
(09-09-82)
(10-04-82)

(02-06-79)
(03-17-79)
(07-05-79)
(08-20-79)
(07-14-80)
(08-22-80)
(01-02-82)
(01-20-82)
(07-14-82)
(08-02-82)
(08-10-82)
(09-09-82)

(04-23-80)
(08-17-80)
(08-22-80)
(08-10-81)
(08-24-81)
(08-02-82)
(08-09-82)

(08-20-82)

(03-05-82)
(03-27-82)
(07-12-82)
(08-02-82)
(05-09-83)
(05-23-83)
(07-25-83)




TABLE 12 - concluded

Direction From: To: .
RAM Of Crossing UM Grid Location (Date) UTM Grid Location (Date)
16K/920 ~ continued
Nto S 7747-37213 (08-01-83) 7713-37205 (08-08-83)
S to N 7675-37107 (11-07-83) 7673-37157 (11-14-83)
N to § 7671-37159 (11-14-83) 7693-37093 (11-21-83)
930
Nto§ 7721-37139 (11-06-81) 7669-37069 (11-21-81)
S to N 7673-37077 (12-11-81) 7655-37187 (12-17-81)
N to S 7715-37233 (08-24-82) 7685-37010 (08-30-82)
S to N 7693-37091 (11-12-82) 7731-37139 (11-15-82)
N to S 7729-37134 (05-19-83) 7723 37097 (05-23-83)
StoN 7723-37097 (05-23-83) 7731-37131 (05-30-83)
N to S 7625-37141 (06-21-83) 7695-37097 (06-25-83)
S toN 7695-37097 (06-25-83) 7757-37195 (06-26-83)
N to S 7757-37195 (06-26-83) 7681-37097 (07-05-83)
S toN 7709-37087 (08-08-83) 7663-37157 (08-15-83)
Nto$§ 7663-37157 (08-15-83) 7671-37075 (08-22-83)
StoN 7689-37071 (09-19-83) 7719-37227 (09-26-83)
N to § 7665-37187 (11-28-83) 7667-37111 (12-05-83)
909
S to N 2335-37075 (08-09-82) 2321-37179 (08-16-82)
N to S 2287-37143 (09-27-82) 2337-37045 (10-04-82)
S to N 2237-37047 (06-21-83) 2295-37209 (06-26-83)
N to S 2315-37201 (07-25-83) 2309-37097 (08-01-83)
S to N 2335-37057 (08-08-83) 2353-37165 (08-15-83)
134
N to S 2327-37173 (01-08-79) 2349-37061 (01-22-79)
S to N 2255-37025 (05-23-79) 2293-37203 (05-28-79)
N to S 2293-37203 (05-28-79) 2331-37055 (06-02-79)
999
S to N 7761-36895 (08-26-83) 7727-37290 (10-09-83)
N to S 7699-37266 (10-10-83) 7363-36945 (10-30-83)
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TABLE 13. Transmission corridor crossings by radio—collared bighorn during the
preconstruction, construction, and post-comnstruction phases of the study. Num =
number of crossings recorded, (N) = number of months sheep was monitored during
each study phase, and #/Mo = total number of «crossings/number of months
observed. :

PRﬁCONSTRUCTION CONSTRUCTION POST-CONSTRUCTION

Sheep No. Sex Num #/Mo Num #/Mo Num #/Mo

NEW WATER PASS CROSSINGS:

861 M 3 (13)  0.23 2 (6) 0.33 2 (9) 0.22
872 M 3 (41)  0.07 0 (6) 0.0 2 (13) 0.15
878 ¥ 2 (29) 0.21 0 (6) 0.00 6 (15) 0.40
856  F 2 (41)  0.05 0 (6) 0.00 0 (8) 0.00
893  F 0 (41)  0.00 0 (6) 0.00 2 (25) 0.08

COPPER BOTTOM PASS CROSSINGS:

883 M 9 (13)  0.89 8 (6) 0.89 12 (23) 0.52

945 F 9 (15)  0.60 22 (9)  2.45 28 (24) 1.17

942 F 4 (15) 0.27 0 (9) 0.00 0 (21) 0.00

936 F 2 (27)  0.07 0(9) 0.00 0 (24) 0.00

888 F 0 (4) 0.00 10 (9) 1l.11 10 (24) 0.42

871 M 10 (27)  0.37 8 (9) 0.89 19 (21) 0.90
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differences in crossing rates in the New Water Pass area during the construction

period (X2 = 2.9, DF = 1, P € 0.050), as fewer crossings per month occurred than
had been expected. This could, however, have been the result of construction
occurring during an unusually dry breeding season with very little plant biomass
production and rams were not moving about as much, or were confining their
activities.to areas near reliable water sources. In looking at crossings during
the same period in 1982, another very dry year with minimal annual plant biomass
production, we recorded 13 crossings of the corridor compared with only 2 during
the 1981 construction period. Alternatively, it is possible that counstruction
activity was sufficient to prevent some ram crossings. A total crossing rate
of 3.3/month was observed while a rate of 5.6/month was expecteds No
significant diffe;ence was noted in the same area during the post-comnstruction
period (X2 = 2,27, DF =1, P < 0.250) where an observed crossing rate of

8.5/month was compared with an expected rate of 5.6/month.

Chi-square analysis of Dome Rock crossing rates in Copper Bottom Pass indicated
highly significant differences during the construction (X2 = 73,2, DF =1, P <
0.001) and post-construction periods (X2 = 17.7, DF =1, P < 0,001). The
differences here, however, stem from greatly Iincreased crossing rates in these
two study phases. Construction period crossing rates of 52.3/month were
compared with expected rates of 20.0/month; post-construction crossings occurred
at the rate of 30.0/month. Some of the construction period crossings were
caused by biologists disturbing sheep, which does introduce some error into the
constfuction period rate. Biologist-caused crossings, however, numbered fewer
than 10, a number to small to negate the observationms. Dome Rock construction

period crossing rates could also have been inflated by construction activity,
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but the inference from other analyses of the data is that sheep were attracted
to the activity rather than being repelled by {it. Regardless of any
interpretations of the data, it is abundantly clear that construction and
operation of the transmission line did not preclude free movement of desert

bighorn back and forth across the corridor in Copper Bottom Pass.

To summarize the preceding material, it generally appears that construction and
operation of the Palo Verde-Devers 500kV Transmission Line 1 had little negative
impact on bighorn populations in the Dome Rock Mountains, New Water Mountains,
Kofa Mountains, or the Livingston Hills. Variaticns in seasonal mean distances
from the transmission line can almost universally be glven logical, biological
explanations based on preconstruction observations of seasonal patterns. There
were no clear indications that construction and operation of the 1line caused
nearby, resident sheep to abandon, or even move, normal home areas. Quite the
contrary, several individual sheep most directly affected actually appeared to
be drawn to construction activity. One ram, 16K/920, did move out of the
Livingston Hills in May, 1981; it is possible that this movement was related to
construction work occurring to the north of the Livingston Hills. The ram did,
however, return to the Livingston Hills in early Jume, 1981 and remained there
until his radio failed in September. He was subsequently recollared in October,
1981 in the Livingston Hills and we suspect that he remained in that small
mountain range the entire time his radio was nonfunctional. Ram 16K/920 did
make similar movements out of the Livingston Hills in the post-construction

period, and it is likely that his May, 1981 departure was not abnormal.

With respect to corridor crossings, there seems to be adequate information to
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suggest that transmission 1line construction precluded normal ram corridor

crossings between the New Water Mountains and the Kofa Mountains/Livingston
Hills complex. A single ram (13C/861) crossed the corridor twice during the
construction period compared with 4 separate rams making 15 crossings during
preconstruction and 8 rams making 41 crossings in the post-construction phase.
Three of 5 rams that crossed during precomnstruction did so during the post-
construction phase, 1 did not, and 1 of the ram's radio failed prior to
construction. While construction activity may have reduced ram crossing rates
in this area, it is clear that the presence of an operational 500kV tramsmission

line has not had a similar effect.

The transmission corridor crossing issue is confounded by Dome Rock sheep which
crossed the corridor with greater frequency during the comnstruction and post-
construction phases., It could be that construction activity elicited some
crossings by disturbing sheep. It is also possible that sheep crossing Copper
Bottom Pass are more likely to do so, even in the face of considerable human
activity, because excellent escape terrain is immediately available on both
sides of the pass throughout much of its length in the Dome Rock Mountains. The
latter is not the case in potential crossing areas south of the New Water
‘Mountains. In most areas where sheep might move between the Kofa Mountains or
Livingston Hills and the New Water Mountains, it is necessary for sheep to cross
substantial areas of flat to rolling terrain with good escape terrain 2 or more
kilomeﬁera distant. Given that situation, it seems logical that a sheep
traveling between the New Water Mountains and the Livingston Hills or Kofa
Mountains and confronted with noisy, heavy equipment or numbers of smaller

trucks and people, and isolated from good escape terraim, would be more inclined
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to return to his original location than continue moving toward a destination

that required "uncomfortable" passage of people and equipment.

As a result of this study, we feel confident in stating that construction and
operation of the Palo Verde-Devers 500kV Transmission Line 1 may have had some
short term, transient, negative impact to bighorn sheep in that portion of the
corridor that passes between the New Water Mountains and the Livingston
Hills/Kofa Mountains complex. The latter negativity manifest by suppressed
bighorn crossing rates in that area. No similar effect was noted in the Dome
Rock Mountains. With respect to having an operational 500kV transmission line
present in bighorn habitat, we have no evidence at all that suggests a long term
negative impact; it appears that bighorn have.accepted the transmission line as

part of thelr environment and pay no attention to it whatsoever.
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Memorandum

To: State Director, Bureau of Land Management,
Sacramento, California

From: Acting Field Office Superﬁisor, Laguna Niguel Field
" Office, Laguna Niguel, Califormnia

Subject: Formal Section 7 Endangered Species Conaultation on
Southern California’'s Proposed Palo Verde-Devers 500 kV
Transmission Line No. 2 (1-6-87-F~573

Thia is in response to your letter, dated August 14, 1987 and
received by us on August 18, requesting formal consultation
purauant to Section 7 of the Endangered Species Act of 1973
(Act), as amended. This memorandum addresses the comnstruction
and operation of a 500 kV transmission line between the Palo
Verde Nuclear Generating Station in Arizona and the Devers
Substation, near Palm Springs, Califorpnia and its potential
impacts on the Yuma clapper rail (Rallus longirostris
yumanensis), least Bell’s vireo (VYireo bellii pusillus), and
Coachella Valley fringe~toced lizard (Ume.inormnata).

Discussions pertaining to several candidate species that may be.
affected by proposed project actions are included in the text of
this Opinion. Section 7 of the Endangered Species Act does not
require formal consultation on the effects of a Federal sctiom on
a species that is a candidate for listing as endangered or
threatened because candidate species are not protected by the
Act. As anch, the determination of jeopardy or non-jeopardy to
such species will not be addressed. We stress consideration of
candidate species because they may become listed during later
planning and construction phases of a project.

The conclusions and recommendations in this Biological Opinion
are based on the Bureau of Land Managewment's (Bureau)