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INTRODUCTION 

Southern California Edison Company (SCE or Applicant or Edison) requests a Certificate of 
Environmental Compatibility (CEC) from the Arizona Power Plant and Transmission Line Siting 
Committee (Siting Committee) for authority to construct approximately 102 miles of a proposed 500 
kilovolt (kV) transmission line and related facilities (Project), in western Maricopa County and La 
Paz County, Arizona. The remaining 128 miles of the proposed 500kV transmission line would be 
located in Riverside County, California. The Project is called the Devers-Palo Verde No. 2 project or 
DPV2. The DPV2 project also includes an upgrade to SCE’s 230kV transmission system in 
Riverside and San Bernardino counties west of SCE’s existing Devers Substation. 

SCE is an investor-owned public utility engaged in the business of generating, transmitting, and 
distributing electric energy in portions of central and southern California. In addition to its properties 
in California SCE owns, in some cases jointly with others, facilities in Arizona, Nevada, and New 
Mexico. In conducting such business, SCE operates an interconnected and integrated electric utility 
system. 

PROJECT OVERVIEW 

The proposed transmission line, known as the Devers-Harquahala 500kV transmission line, would 
originate at the Harquahala Generating Station Switchyard (Harquahala Switchyard), located 
approximately 17 miles northwest of the Palo Verde Nuclear Generating Station (PVNGS) and 60 
miles west of Phoenix, and would terminate at SCE’s existing Devers Substation in Riverside 
County, California, as shown on Figure 1 (Project Vicinity Map). The proposed line would parallel 
the existing Devers-Palo Verde No. 1 500kV line (DPV1) within BLM-designated utility corridors 
for the majority of the proposed route. CECs for the DPVl were issued by the Arizona Corporation 
Commission (ACC) in Case No. 34 (Decision No. 49226) and Case No. 48 (Decision No. 51 170). 

Construction of the proposed 500kV line would utilize the same types of towers as the existing 
DPVl transmission line, as shown in Exhibit G-1. Of the approximately 343 transmission structures 
that would be constructed in Arizona, approximately 320 would be single-circuit lattice steel towers. 
The 5-mile segment of the proposed route, east of the Harquahala Generating Station, would be 
constructed on 23 single-circuit tubular-steel poles, as shown in Exhibit G-2. The remaining portion 
of the proposed Devers-Harquahala line includes 13 existing double-circuit structures (as shown in 
Exhibit G-3) that presently support the DPVl and DPV2 conductors in the Copper Bottom Pass, 
about 10 miles east of the Colorado River. 

Application for a Certificate of 
Environmental Compatibility Intro- 1 Devers-Palo Verde No. 2 

Transmission Line Project 



e 



Other major related facilities to be constructed would include the following: 

Telecommunications system modifications, including an optical ground wire on the 
transmission line structures, a new telecommunications facility on Harquahala Mountain in 
Arizona, and an optical repeater facility located 3 miles west of Blythe, California within the 
Devers-Harquahala transmission line right-of-way. 

Two series capacitor banks, each adjacent to an existing DPVl series capacitor bank: one in 
Arizona approximately 55 miles west of the Harquahala Switchyard and one in California 
approximately 64 miles east of the Devers Substation. 

A Static Voltage Ampere Reactive (VAR) Compensator would be installed at the Devers 
Substation in California. 

Shunt reactors, dead-end structures, circuit breakers, and disconnect switches at the 
Harquahala Switchyard in Arizona and Devers Substation in California. 

Special Protection System (SPS) relays may be installed at SCE’s substations in California 
to drop load for mitigation of the system reliability impacts due to the simultaneous loss of 
DPVl and Devers-Harquahala. 

Project construction is scheduled to begin in early 2007 with completion and operation anticipated 
for 2009. 

As part of DPV2, SCE plans to purchase the existing 500kV transmission line and related facilities 
that connect the Harquahala Switchyard to the Hassayampa 500kV Switchyard. 

PROPOSED AND ALTERNATE ROUTES 

Proposed Route 

The Arizona portion of the proposed DPV2 project would consist of the construction of 102 miles of 
500kV transmission line from the existing Harquahala Switchyard, located in Maricopa County to 
the Colorado River, as illustrated in Figure 2. While the proposed route would terminate at the 
Harquahala Switchyard, SCE would utilize the existing Harquahala-Hassayampa 500kV 
transmission line and the existing Hassayampa-PVNGS 500kV interconnection to provide a path to 
the PVNGS Switchyard. A CEC for the Harquahala-Hassayampa transmission line project was 
issued by the ACC in Case No. 96 (Decision No. 62655). The line was constructed in 2001. The 
proposed Devers-Harquahala 500kV transmission line would exit the Harquahala Switchyard and 
parallel the Harquahala-Hassayampa 500kV line in an easterly direction for approximately 5 miles to 
its intersection with the DPVl right-of-way. 
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From that point, the route would then turn north and parallel the DPVl single-circuit 500kV line for 
approximately 2.7 miles to Interstate 10 (I-lo), where it would cross the interstate highway and 
proceed to a point 1 mile northwest of Burnt Mountain. The route would then tuin west and generally 
parallel the 1-10 and Central Arizona Project (CAP) canal for approximately 20 miles through the 
Big Horn Mountains and across the Harquahala Plain to a point 0.5 mile north of 1-10. The route 
would then turn southwest, crossing 1-10, and proceed approximately 5 miles to intersect the El Paso 
Natural Gas Company’s existing pipeline right-of-way just north of its Wenden Pump Station north 
of the Eagletail Mountains. 

The route would parallel the El Paso Natural Gas pipeline and the DPVl line for approximately 56 
miles, crossing the Ranegras Plain, through approximately 25 miles of the KOFA National Wildlife 
Refuge (NWR) and the La Posa Plain, crossing Arizona State Highway 95 before it continues 
through the Dome Rock Mountains to the summit of Copper Bottom Pass. The route would then turn 
southwest away from the pipeline, descend the western slope of the Dome Rock Mountains and 
proceed approximately 9 miles to a crossing of the Colorado River. 

Along the 5-mile segment of the route parallel to the existing Harquahala-Hassayampa 500kV line, 
the Devers-Harquahala 500kV line would be constructed on new single-circuit tubular-steel poles to 
match the structures of the existing line. Once the Devers-Harquahala 500kV line turns north to 
parallel the existing DPVl line, new single-circuit lattice steel towers would be constructed to match 
the existing DPVl towers along the route to Copper Bottom Pass. When DPVl  was constructed, 
conductors for the DPV2 line were installed on the double-circuit towers as the second circuit on 13 
four-legged lattice steel towers, along approximately 3 miles through Copper Bottom Pass. 

The California portion of the Devers-Harquahala 500kV transmission line is illustrated in Figure 1. It 
would extend 128 miles from the Colorado River to the Devers Substation near Palm Springs in 
Riverside County, California. 

The majority of the proposed 500kV line route is located within a designated utility corridor on 
public land managed by the Bureau of Land Management (BLM) as specified in the BLM Resource 
Management Plans. The proposed Devers-Harquahala line would be located within a nominal 130- 
foot-wide right-of-way that was granted in perpetuity to SCE by the BLM in 1989 and is adjacent to 
the DPVl right-of-way. Additional rights-of-way would be acquired on private, state, and other 
federal land, including approximately 5 miles of additional right-of-way between the junction of the 
proposed Devers-Harquahala route with the DPVl line and the Harquahala Switchyard, adjacent to a 
portion of the existing Harquahala-Hassayampa 500kV line. The proposed route also would parallel 
Arizona Public Service’s planned Palo Verde to TS5 500kV line, recently approved by the ACC 
Case No. 128 (Decision No. 68063), for approximately 5.5 miles from the point where the proposed 
Devers-Harquahala line would turn north (after paralleling the Harquahala-Hassayampa line) to the 
point where it would then turn west. 
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Harquahala-West Subalternate Route 

This subalternate route would exit the Harquahala Switchyard directly to the west for 12 miles, and 
then follow the El Paso Natural Gas pipeline corridor northwest for 9 miles to its intersection with 
the proposed Devers-Harquahala 500kV route. The route would be located in a designated BLM 
utility corridor for the portion that parallels the pipeline right-of-way. New right-of-way would need 
to be acquired across private, state, and BLM land for this entire route. The Harquahala-West 
Subalternate route would be 14 miles shorter than the proposed route (a total distance of 216 miles) 
and would require about 48 fewer 500kV towers than the proposed route. This alternative would 
have a greater level of environmental impact than the proposed route and is not the Applicant’s 
preferred route. 

Palo Verde Subalternate Route - Interconnection Option 

The proposed route for the Devers-Harquahala 500kV transmission line is generally parallel to 
SCE’s existing DPVl 500kV line, except for the 5-mile segment from Harquahala Junction to the 
Harquahala Switchyard. Unlike the DPVl and DPV2 routes described in the 1989 BLM right-of-way 
grant, the proposed project involves building a new 500kV transmission line from Devers to the 
Harquahala Switchyard and interconnecting to the existing Harquahala-Hassayampa 500kV 
transmission line. 

As an interconnection option to termination of the Devers-Harquahala 500kV transmission line at 
Harquahala, the Palo Verde Subalternate route would terminate at the PVNGS Switchyard 
(Figure 3). This would require the construction of a new 500kV transmission line parallel to the 
DPVl transmission line, a distance of approximately 15 miles from the Harquahala Junction to the 
PVNGS Switchyard, as an alternative to interconnecting with the Harquahala-Hassayampa line. This 
alternative is not the Applicant’s preferred route. 

Harquahala Junction Switchyard - Interconnection Option 

This option would be the same as the proposed route, but would reduce the length of the 500kV 
transmission line required for the proposed Devers-Harquahala route by approximately 5 miles. SCE, 
Arizona Public Service Company (APS) and Harquahala Generating Company (HGC) have been 
discussing a potential joint project arrangement in which the parties (subject to the parties’ ability to 
reach a mutually acceptable agreement) would share the existing Harquahala-Hassayampa 500kV 
transmission line and thereby defer the need for APS to construct an additional 500kV line into the 
Palo Verde Hub. This arrangement would provide for the interconnection of the proposed Devers- 
Harquahala line, the existing Harquahala-Hassayampa line, and the certificated APS Palo Verde 
Hub-TS5 line at a new Harquahala Junction Switchyard. The Palo Verde Hub-TS5 line and 
Harquahala Junction Switchyard were certificated in 2005 in Case No. 128 (Decision No. 68063). 
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Detailed discussions among the parties regarding the proposed joint project arrangement are ongoing 
and are the subject of a non-disclosure agreement. 

ROUTE SELECTION AND ENVIRONMENTAL STUDIES 

In the development phase of the DPVl project, an extensive range of routes was developed by the 
Applicant based on the results of environmental studies, input from governmental agency resource 
plans and private interests, and consideration of engineering, economic, and right-of-way acquisition 
factors. Alternatives to the proposed route also were considered and reevaluated during the Project 
development for DPV2 in the 1980s as documented in the BLM’s Supplemental Environmental 
Impact Statement (EIS) (Exhibit B-1) and concluding in the Record of Decision (ROD) issued by the 
Department of Interior (DOI) in 1989 for compliance with the National Environmental Policy Act 
(NEPA). The ROD and right-of-way grant issued by the BLM in 1989 are attached to this application 
in Exhibit B-2 (PEA, Volume 11, Appendix B). The U.S. Fish and Wildlife Service (USFWS) issued 
a Certificate of Right-of-way Compatibility (CRC) in 1989 for the portion of the proposed project 
crossing the KOFA NWR (see Exhibit B-2, Volume 11, Appendix C). The USFWS has indicated that 
it will re-evaluate and update the 1989 CRC. SCE applied for a new Right-of-way Permit in 2005 
(see Exhibit B-3). 

The results of subsequent reviews and evaluation of alternatives conducted by the Applicant show 
that the proposed route remains as the environmentally preferred route. These studies are 
documented in the Proponent’s Environmental Assessment (PEA), attached as Exhibit B-2. The PEA 
was filed in support of SCE’s application for a Certificate of Public Convenience and Necessity with 
the California Public Utilities Commission (CPUC) on April 11, 2005. 

In December 2005, the BLM together with the CPUC issued a Notice of Intent to prepare a joint 
EISEnvironmental Impact Report (ER)  for the proposed project. The EISEIR will meet the 
requirements of the NEPA and the California Environmental Quality Act (CEQA). Public scoping 
meetings were held in the fall of 2005 in California and in January 2006 in Arizona. Scoping reports 
were issued in December 2005 and February 2006 which categorized comments received on the 
proposed project based on the human and physical environment, alternatives, cumulative projects, 
and the environmental review and decision-malung process. 

Two subalternate routes at the eastern portion of the proposed route for the Devers-Harquahala 
500kV line were considered: (1) Harquahala - West and (2) Palo Verde. Construction of the 
Harquahala-West Subalternate route would result in a greater amount of adverse environmental 
impact than the proposed route. Because this subalternate route would not parallel an existing 
transmission line, visual impacts to residential viewers would occur. Also, construction of a new 
access road for a portion of the subalternate route would be required, causing more ground 
disturbance than the proposed Devers-Harquahala route. 
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Although the Palo Verde Subalternate route would be environmentally compatible, SCE’s preference 
is to construct the proposed Devers-Harquahala route. The Palo Verde Subalternate route would be 
used if SCE would not be able to utilize the existing Harquahala-Hassayampa transmission line, in 
order to provide a direct interconnection with the PVNGS Switchyard. 

The option to interconnect with the Harquahala Junction Switchyard would reduce the length of the 
500kV line required for the Devers-Harquahala route by approximately 5 miles, and therefore reduce 
the amount of ground disturbance that would result from construction of new towers between 
Harquahala Junction and the Harquahala Generating Station. 

PUBLIC INVOLVEMENT OVERVIEW 

The Applicant has endeavored to keep the public and all interested agencies informed and involved 
in the various steps of the Project development process. SCE conducted public outreach activities 
for the DPV2 project to encourage communication with local communities, local businesses, elected 
and appointed officials, and other interested parties. Public outreach and information activities 
included distribution of a project fact sheet, in-person interviews, media briefings, open houses, and 
meetings with individuals and small groups. In addition, public scoping meetings were held in 
January 2006 in Arizona for the EISEIR. SCE sponsored public open house meetings at three 
locations in Arizona in April 2006. A more detailed description of these activities is contained in 
Exhibit J and Exhibit B-2 (PEA, Volume TI, Appendix E). 

The Applicant sent letters to government agencies to solicit their comments. A list of the entities that 
have been contacted is included in Exhibit H. All responses will be included in a supplemental filing. 

PROJECT NEED 

DPV2 would provide strategic and economic benefits to Arizona, California, and the Southwest 
including enhanced power pooling opportunities, increased emergency interconnection support, 
improved reliability, and increased utilization of existing Arizona generation facilities. 

Generating companies have located in the Palo Verde area to access two large markets: Arizona and 
Southern California. DPV2 enhances this market by adding additional transmission capacity between 
Arizona and Southern California. Expanding this market is beneficial to Arizona as it adds high- 
paying jobs in the energy marketplace, creates economic multiplier impacts due to these jobs, and 
increases corporate and personal tax base. 

DPV2 is expected to provide employment and related tax benefits to Arizona (see Exhibit J-3). 
These include the following: 

rn Provide approximately 150 jobs during the two-year construction phase. 
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m Create positive economic impacts from all direct, indirect, and induced employment 
totaling an estimated $85 million. 

m Generate property tax revenues to state and local goveinment during the construction 
phase and the first 10 years of operation of approximately $24 million. 

SUMMARY 

The Project in Arizona is environmentally compatible for the following reasons: 

The majority of the proposed route is either within and/or adjacent to an existing utility right- 
of-way (DPVl line) and within a BLM designated utility corridor. 

Existing access roads will be used to the maximum extent possible to minimize land 
disturbance during construction. 

No residences are within the proposed right-of-way or would be affected by the proposed 
Devers-Harquahala transmission line route. 

No conflicts with any existing or planned residential or recreational uses along the proposed 
route are anticipated. 

No long-term adverse effects to special status species, unique habitats, or archaeological and 
historic sites are anticipated. 

The Project will match existing transmission structure types wherever possible, use non- 
specular conductors, and use dulled-steel finish structures to reduce visual impacts. 

No adverse noise effects or interference with communications signals are anticipated. 
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1. 

2. 

3. 

4. 

APPLICATION FOR 
A CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY 

(Pursuant to A.R.S. Sections 40-360.03 and 40-360.06) 

Name and address of the Applicant: 

Name: Southern California Edison Company 
Address : 2244 Walnut Grove Avenue 

Rosemead, California 91770 

Name, address and telephone number of a representative of the Applicant who has access to 
technical knowledge and backmound information concerning this application, and who will 
be available to answer questions or furnish additional information: 

Name: Michael Mackness, Senior Attorney 
Address: 2244 Walnut Grove Avenue 

Rosemead, California 91770 
Telephone: (626) 302-2863 

E-mail: Mike.Mackness @ SCE.com 
Fax: (626) 302-2610 

Dates on which the Applicant filed a Ten Year Plan in compliance with Arizona Revised 
Statutes (A.R.S.) Section 40-360.02, which the facilities for which this application is made 
were described: 

Under A.R.S. Section 40-360.02, SCE filed a Ten-Year Plan for the Devers-Palo Verde 
No. 2 Project with the Arizona Corporation Commission on January 30, 2006. 

Description of the proposed facilities: 

4.1 Description of electric generating plant: 

Not applicable. 
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4.2 Description of the proposed transmission line: 

4.2.1 General desciiption: 

4.2.1.1 Nominal voltage for which the lines are designed: 

500kV alternating current (AC). 

The transmission line would be designed to operate at a nominal 
voltage of 500kV phase to phase and a maximum voltage of 
550kV phase to phase. The line would increase the electrical 
transfer capability between Arizona and California by 1,200 
megawatts (MW) on a continuous basis. 

4.2.1.2 Description of proposed structures: 

The proposed 500kV line would utilize new and existing 
structures: 

w 

771 new single-circuit structures total, including 343 
structures in Arizona (approximately) 
13 existing double-circuit structures in Arizona 

Exhibit G contains conceptual illustrations of the proposed 
structures to be utilized for the Project. 

The single-circuit structures in Arizona would be constructed 
using approximately 320 lattice steel towers and 23 tubular-steel 
poles. The lattice steel structures (Exhibit G-1) will include 
galvanized lattice steel angle members connected together by bolts 
and will support one circuit consisting of three phases of 
conductors. Each phase would be a two-conductor bundle. Two 
static wires, one of which would contain optical fibers for 
telecommunications, would be included. 

Along the portion of the Project paralleling the Harquahala- 
Hassayampa 500kV line, 23 new single-circuit tubular-steel poles 
(Exhibit G-2) would be used to match the structure type of the 
existing line. 

The 13 double-circuit existing structures were constructed for the 
DPVl line through the Copper Bottom Pass in the Dome Rock 
Mountains, approximately 10 miles east of the Colorado River in 

Application for a Certificate 
of Environmental Compatibility 2 

Devers-Palo Verde No. 2 
Transmission Line Project 



Arizona. These towers support two circuits, each consisting of 
three phases of conductors that were installed for both DPVl and 
DPV2 when DPVl was constructed in the early 1980s (see 
Exhibit G-3). 

4.2.1.3 Description of proposed switchyards: 

No new switchyards would be constructed as part of the proposed 
project, but expansions of the existing switchyards and series 
capacitor stations would be needed. As part of DPV2, SCE is 
considering purchase of the existing 500kV transmission line from 
Harquahala to the Hassayampa 500kV Substation. For the 
proposed Devers-Harquahala transmission line, improvements to 
the existing Harquahala Switchyard would be required to 
implement that interconnection. 

At the Harquahala Switchyard, a new line dead-end structure, 
circuit breakers, disconnect switches, and associated equipment 
such as relays and control cable would be installed to 
accommodate the line termination. With the proposed project, the 
terminating transmission tower or turning pole would be the tallest 
structure at the substation, ranging between 150 and 180 feet. Most 
of the equipment required for remote operation and control would 
be contained in a new telecommunication room. 

A 500kV shunt-line reactor bank and associated disconnect 
devices would be installed for the proposed project at a location 
immediately adjacent and north of the Harquahala Switchyard 
within the Harquahala Generating Station property. Outdoor night 
lighting for the shunt reactor would be designed to illuminate the 
reactors and would be manually switched. The shunt reactor would 
be installed on approximately 2 acres of property to be acquired for 
this purpose. Temporary laydown and construction would require 
approximately 1 acre. 

Two new 500kV series capacitor banks (one in Arizona) would be 
located adjacent to the two existing DPVl series capacitor banks. 
Each of the two series capacitor banks would consist of the 
following major components: 

a Series capacitors 
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H Dead-end structures located on either side of the series 
capacitor banks where the transmission line conductors 
enter the series capacitor sites 

AC and direct current power to operate facility equipment 
Manually switched outdoor night lighting to illuminate 
the series capacitors 
Grounding grid placed beneath the surface of the facility 
as a safety measure 

H Telecommunication equipment 
w 
H 

H 

w Mechanical-electrical equipment room 

The proposed Arizona series capacitor site would be located 
approximately 55 miles west of the Harquahala Switchyard on the 
Ranegras Plain on BLM land. The new site would be south of and 
adjacent to the existing DPVl series capacitor bank. The site is 
approximately 7 miles south of 1-10 and is accessed from the 
nearby El Paso Natural Gas pipeline access road. 

The proposed California series capacitor site would be located 
approximately 64 miles to the east of the Devers Substation in the 
Chuckwalla Valley on BLM land. Both facilities would occupy 
approximately 2 acres inside the fenced site and temporarily use a 
1-acre fenced area for material laydown, storage, and staging. 

A SPS is proposed to mitigate post-transient voltage violations of 
system planning criteria for the simultaneous loss of DPVl and the 
proposed project. The technical studies to define the design for 
this SPS have not been completed. However, preliminary technical 
studies indicated the SPS would need to drop approximately 2000 
M W  of SCE load and develop an operating procedure to bypass 
the phase shifting transformer in the Mead-Phoenix Transmission 
Project. Relays to support the SPS would be installed at existing 
substation sites as needed. 

4.2.1.4 Purpose for constructing said transmission line: 

The DPV2 project is primarily driven by the need to provide 
additional high-voltage electrical transmission infrastructure to 
enhance competition among energy suppliers, and increase 
reliability of supply, which will enable California utilities to 
reduce energy costs to customers over the life of the Project. 
Specifically, DPV2 will increase regional transmission capacity by 
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1,200 MW. Chapter 2 of Exhibit B-2 (PEA) contains a more 
detailed discussion of the purpose and need for the Project. 

The DPV2 project is expected to provide a number of economic 
benefits to Arizona including employment and related tax revenues 
during construction, and property tax revenues in future years (see 
Exhibit J-3). These include the following: 

Provide approximately 150 jobs during the two-year 
construction phase 
Create positive economic impacts from all direct, indirect, 
and induced employment totaling an estimated $85 
million 
Generate property tax revenues to state and local 
government during the construction phase and the first 10 
years of operation of approximately $24 million 

DPV2 would provide strategic and economic benefits to Arizona, 
California, and the Southwest including enhanced power pooling 
opportunities, increased emergency interconnection support, 
improved reliability, and increased utilization of existing Arizona 
generation facilities. 

4.2.2 General location: 

4.2.2.1 Description of the geographic points between which the 
transmission line will run: 

The proposed 500kV transmission line route would originate at the 
Harquahala Switchyard located in Section 3 1, Township 2 North, 
Range 8 West, Gila and Salt River Base and Meridian, in 
Maricopa County, Arizona and terminate at SCE’s Devers 
Substation in Riverside County, California. 

Three switchyard interconnection options are possible for the 
proposed project including (1) Harquahala Generating Station, 
(2) Palo Verde, and (3) the potential Harquahala Junction 
Switchyard. For the Harquahala-West Subalternate route, the line 
would originate at Harquahala Switchyard and terminate at the 
Devers Substation, as described above. For the Palo Verde 
Subaltei-nate route, the line would originate at the PVNGS 
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4.2.2.2 

4.2.2.3 

Switchyard located in Section 34, Township 1 North, Range 6 
West, Gila and Salt River Baseline and Meridian. 

The Harquahala Junction Switchyard was described as an 
interconnection option for the APS Palo Verde Hub to TS5 CEC 
(Case No. 128) and also is an interconnection option for DPV2 
under the ongoing joint project discussions among APS, SCE, and 
HGC. The Harquahala Junction Switchyard would be located in 
Section 25, Township 2 North, Range 8 West, Gila and Salt River 
Baseline and Meridian. 

Straight-line distance between such geographic points: 

The total straight-line distance of the proposed 500kV 
transmission line route between the Harquahala and Devers 
switchyards is approximately 170 miles. The distance between the 
Palo Verde and Devers switchyards is approximately 186 miles. 

The straight-line distance in Arizona from the state line to the 
Harquahala Switchyard is approximately 83 miles; approximately 
99 miles to the Palo Verde Switchyard; and approximately 88 
miles to the proposed Harquahala Junction Switchyard. 

Length of the transmission line for each alternate route: 

The length of the proposed route is approximately 230 miles 
between Harquahala and Devers, including approximately 102 
miles of transmission line in Arizona. The length of the 
Harquahala West Subalternate route is approximately 216 miles 
between Harquahala and Devers. The Palo Verde Subalternate 
route is approximately 240 miles between Palo Verde and Devers. 

The total length of the Devers-Harquahala Junction 500kV route, 
with origination at the Harquahala Junction Switchyard, would be 
approximately 225 miles. 

4.2.3 Detailed dimensions : 

4.2.3.1 Nominal width of right-of-way requested: 

SCE is requesting approval of a nominal 130-foot-wide right-of- 
way on BLM and state land, and a nominal 160-foot-wide right-of- 
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way on private land. In 1989, approximately 134 miles (2,112 
acres) of right-of-way were granted to SCE in perpetuity by the 
BLM, which includes 92.7 miles in Arizona and 57.2 miles of the 
proposed route in California. The majority of the right-of-way for 
the proposed route is located adjacent to existing 500kV 
transmission line rights-of-way including the DPVl right-of-way. 
In this Application, SCE requests that a 1,000-foot-wide corridor 
be reserved for the following route segments within which the 
exact location of the transmission line would be determined 
according to right-of-way considerations, site-specific design, and 
environmental requirements: 

the 5-mile segment parallel to the Harquahala- 
Hassayampa transmission line between the Harquahala 
Generating Station and Harquahala Junction, 500 feet on 
either side of the existing transmission line; 

the Harquahala-West Subalternate route, 500 feet on 
either side of the section lines and natural gas pipeline 
right-of-way; 

and the Palo Verde Subalternate route, 500 feet on either 
side of the existing DPVl transmission line. 

4.2.3.2 Nominal length of span: 

The span length between structures would range from a minimum 
of 400 feet to a maximum of 2,200 feet with an average of 1,550 
feet or about 3.4 towers per mile of line for lattice steel towers. 
Typical span lengths for the 500kV tubular-steel poles would be 
1,320 feet or about 4 poles per mile. Final design characteristics 
would be determined in the detailed design phase of the Project 
and would be influenced by the terrain, land use, and economics. 
The span lengths are also, in part, subject to variation to achieve 
si te-specific mi ti gation objectives. 

4.2.3.3 Maximum height of supporting structures: 

The height of a typical single-circuit lattice steel tower would be 
approximately 150 feet, and 140 feet for a typical tubular-steel 
pole. The maximum height of a single-circuit lattice steel tower 
may be 195 feet and the maximum height of a tubular steel pole 
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may be 160 feet depending on final engineering. The heights of the 
existing double-circuit structures range from 240 feet to 289 feet. 

4.2.3.4 Minimum height of conductor above ground: 

The conductor height would vary with the minimum height above 
ground at least 35 feet. 

4.2.4 Estimated costs of proposed transmission line: 

The estimated cost of the Arizona portion of the DPV2 project is 
approximately $143 million (in 2005 dollars) for the proposed Devers- 
Harquahala 500kV transmission line route. The table below provides the 
estimated construction and right-of-way costs for the proposed and 
subalternate routes. These estimates exclude allocated costs such as 
administrative and general, pensions and benefits, and financing costs. 

Length of Route Construction Right-of-way 
Route Description (miles) Cost (millions) Cost (millions) 

Proposed Devers-Harquahala Route 102 $137 $6 
Harquahala-West Subalternate Route 88 $121 $4 
Palo Verde Subalternate Route 112 $149 $2 

4.2.5 Description of the proposed and subalternate routes: 

Proposed Route 

The Arizona portion of the proposed DPV2 project would consist of the 
construction of 102 miles of 500kV transmission line from the existing 
Harquahala Switchyard, located in Maricopa County to the Colorado River, 
as illustrated in Figure 2. While the proposed route would terminate at the 
Harquahala Switchyard, SCE would utilize the existing Harquahala- 
Hassayampa 500kV transmission line and the existing Hassayampa-PVNGS 
500kV interconnection to provide a path to the PVNGS Switchyard. A CEC 
for the Harquahala-Hassayampa transmission line project was issued by the 
ACC in Case No. 96 (Decision No. 62655). The line was constructed in 2001. 
The proposed Devers-Harquahala 500kV transmission line would exit the 
Harquahala Switchyard and parallel the Harquahala-Hassayampa 500kV line 
in an easterly direction for approximately 5 miles to its intersection with the 
DPV 1 right-of-way . 
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From that point, the route would then turn north and parallel the DPVl 
single-circuit 500kV line for approximately 2.7 miles to 1-10, where it would 
cross the interstate highway and proceed to a point 1 mile northwest of Burnt 
Mountain. The route would then turn west and generally parallel the 1-10 and 
CAP canal for approximately 20 miles through the Big Horn Mountains and 
across the Harquahala Plain to a point 0.5 mile north of 1-10. The route would 
then turn southwest, crossing 1-10, and proceed approximately 5 miles to 
intersect the El Paso Natural Gas Company’s existing pipeline right-of-way 
just north of its Wenden Pump Station north of the Eagletail Mountains. 

The route would parallel the El Paso Natural Gas pipeline right-of-way and 
the DPVl line for approximately 56 miles, crossing the Ranegras Plain, 
through approximately 25 miles of the KOFA NWR and the La Posa Plain, 
crossing Arizona State Highway 95 before it continues through the Dome 
Rock Mountains to the summit of Copper Bottom Pass. The route would then 
turn southwest away from the pipeline, descend the western slope of the 
Dome Rock Mountains, and proceed approximately 9 miles to a crossing of 
the Colorado River. 

Along the 5-mile segment of the route parallel to the existing Harquahala- 
Hassayampa 500kV line, the Devers-Harquahala 500kV line would be 
constructed on new single-circuit tubular-steel poles to match the structures 
of the existing line. Once the Devers-Harquahala 500kV line turns north to 
parallel the existing DPVl line, new single-circuit lattice steel towers would 
be constructed to match the existing DPVl towers along the route to Copper 
Bottom Pass. When DPVl was constructed, conductors for the DPV2 line 
were installed on the double-circuit towers as the second circuit on 13 four- 
legged lattice steel towers, along approximately 3 miles through Copper 
Bottom Pass. 

The California portion of the Devers-Harquahala 500kV transmission line is 
illustrated in Figure 1. It would extend 128 miles from the Colorado River to 
the Devers Substation near Palm Springs in Riverside County, California. 

The majority of the proposed 500kV line route is located within a designated 
utility corridor on public land managed by the BLM as specified in the BLM 
Resource Management Plans. Construction of the proposed Devers- 
Harquahala line would be located within a nominal 130-foot-wide right-of- 
way that was granted in perpetuity to SCE by the BLM in 1989 and is 
adjacent to the DPVl right-of-way. Additional rights-of-way would be 
acquired on private, state, and other federal land, including approximately 5 
miles of additional right-of-way between the junction of the proposed 
Devers-Harquahala route with the DPVl line and the Harquahala Switchyard, 
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adjacent to a portion of the existing Harquahala-Hassayampa 500kV line. The 
proposed route also would parallel APS’ planned Palo Verde to TS5 500kV 
line, recently approved by the ACC Case No. 128 (Decision No. 68063), for 
approximately 5.5 miles from the point where the proposed Devers- 
Harquahala line would turn north (after paralleling the Harquahala- 
Hassayampa line) to the point where it would then tum west. 

Harquahala-West Subalternate Route 

This subalternate route would exit the Harquahala Switchyard directly to the 
west for 12 miles, and then follow the El Paso Natural Gas pipeline corridor 
northwest for 9 miles to its intersection with the proposed Devers-Harquahala 
500kV route. The route would be located in a designated BLM utility corridor 
for the portion that parallels the pipeline right-of-way. New right-of-way 
would need to be acquired across private, state, and BLM land for this entire 
route. The Harquahala-West Subalternate route would be 14 miles shorter 
than the proposed route (a total distance of 216 miles) and would require 
about 48 fewer 500kV towers than the proposed route. This alternative would 
have a greater level of environmental impact than the proposed route and is 
not the Applicant’s preferred route. 

Palo Verde Subalternate Route - Interconnection Option 

The proposed route for the Devers-Harquahala 500kV transmission line is 
generally parallel to SCE’s existing DPVl 500kV line, except for the 5-mile 
segment from Harquahala Junction to the Harquahala Switchyard. Unlike the 
DPVl and DPV2 routes described in the 1989 BLM right-of-way grant, the 
proposed project involves building a new 500kV transmission line from 
Devers to the Harquahala Switchyard and interconnecting to the existing 
Harquahala-Hassayampa 500kV transmission line. 

As an interconnection option to termination of the Devers-Harquahala 500kV 
transmission line at Harquahala, the Palo Verde Subalternate route would 
terminate at the PVNGS Switchyard (see Figure 3). This would require the 
construction of a new 500kV transmission line parallel to the DPVl 
transmission line, a distance of approximately 15 miles from the Harquahala 
Junction to the PVNGS Switchyard, as an alternative to interconnecting with 
the Harquahala-Hassayampa line. This alternative is not the Applicant’s 
preferred route. 
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Harquahala Junction Switchyard - Interconnection Option 

This option would be the same as the proposed route, but would reduce the 
length of the 500kV transmission line required for the proposed Devers- 
Harquahala route by approximately 5 miles. SCE, Arizona Public Service 
Company (APS) and Harquahala Generating Company (HGC) have been 
discussing a potential joint project arrangement in which the parties (subject 
to the parties’ ability to reach a mutually acceptable agreement) would share 
the existing Harquahala-Hassayampa 500kV transmission line and thereby 
defer the need for APS to construct an additional 500kV line into the Palo 
Verde Hub. This arrangement would provide for the interconnection of the 
proposed Devers-Harquahala line, the existing Harquahala-Hassayampa line, 
and the certificated APS Palo Verde Hub-TS5 line at a new Harquahala 
Junction Switchyard. The Palo Verde Hub-TS5 line and Harquahala Junction 
Switchyard were certificated in 2005. Detailed discussions among the parties 
regarding the proposed joint project arrangement are ongoing and are the 
subject of a non-disclosure agreement. 

4.2.6 Land ownership: 

In Arizona, the proposed route traverses approximately 55.4 miles of BLM 
land, 23.8 miles of USFWS land, 10.8 miles of Arizona State Land 
Department (ASLD) land, 12.1 miles of private land, and 0.1 mile of 
Department of Defense - Yuma Proving Ground land. 

In 1989,92.7 miles (1,461 acres) of right-of-way for the DPV2 transmission 
line in Arizona were granted to SCE in perpetuity by the BLM (Exhibit B-2). 
The grant included 55.4 miles of BLM land traversed by the proposed 
Devers-Harquahala line, 23.8 miles of USFWS land, and approximately 10 
additional miles of the DPV2 line that would terminate at PVNGS. (The total 
length of the DPV2 transmission line right-of-way grant differs from the 
length of the proposed route due to inaccuracy in the previous method of 
measurement .) 

5. Jurisdictions: 

5.1 Areas of iurisdiction (as defined in A.R.S. Section 40-360) affected by this route: 

Jurisdictions crossed by the proposed route are Maricopa and La Paz counties; no 
incorporated towns or cities would be affected. 
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5.2 Designation of proposed sites or routes, if any, which are contrary to the zoning 
ordinances or master plans of affected areas of jurisdiction: 

The proposed route is not located contrary to zoning ordinances or general plans of 
any affected areas of jurisdiction. The proposed route is located near or in existing 
utility rights-of-way and within a BLM designated utility corridor. 

6. Description of the environmental studies the Applicant has performed: 

Relevant previous studies performed by the Applicant and related agency documents and 
actions are listed in the following table. 

DEVERS - PAL0 VERDE NO. 2 
PREVIOUS STUDIES, AGENCY APPROVALS AND ACTIONS 

Document Date Agency Action 
Zertificate of Public Convenience and 12/85 CPUC Initial filing 
qecessity (CPCN) Application and Proponents 
7hvironmental Assessment (PEA) 
haf t  Environmental Impact Report (DEIR) 03/87 CPUC State of California public and agency review 
Supplemental Draft Environmental Impact 05/87 DOUBLM Review in compliance with NEPA 
Statement (SEIS) 
Zinal EIR 08/05/87 CPUC Compliance with CEQA 
4rizona CEC Application filed (Case No. 76) 11/16/87 ACC Filed application for State of Arizona review 

(withdrawn) 
4mended PEA filed (No. 85-12-012) 08/88 CPUC Incorporated SCE/CPUC cosubenefit study 
4ddendum to Final EIR 09/88 CPUC Review required pursuant to amended PEA 
linal SEIS’ 10/88 DOUBLM Proposed project and route adjacent to the 

DPV 1 approved 
[nterim Opinion (Decision No. 88-12-030) 12/09/88 CPUC Interim Order Granting conditional approval 

Record of Decision’ 02/21/89 BLM Approved project and preferred route in 

Certificate of Right-of-way Compatibility2 03/01/89 USFWS Certifies compatibility of 500kV transmission 

for CPCN and route 

compliance with NEPA 

line on KOFA NWR land 
Right-of-way Grant (CA-17905/AZ-23805)’ I 08/1 1/89 1 BLM Right-of-way permitted across federal land 
 PEA^ 04/11/05 CPUC Application for CPCN and PEA filed 
Application for Right-of-way Amendment 05/20/05 BLM Application to amend existing grant to add 

two series capacitor sites, Midpoint 
Substation site, and parcel addition 

KOFA NWR 
Right-of-way Permit Application3 10/3 1/05 USFWS Application for right-of-way crossing the 

SCE Ten-Year Plan 01/30/06 ACC Notice of SCE’s plan to construct in Arizona 
Notice of Intent for EISlEIR 12/7/05 BLM, Notice of BLM and CPUC’s intent to prepare 

I CPUC I a j o i n t ~ 1 s l E 1 ~  
‘Exhibit B-1 ’Exhibit B-2 3Exhibit B-3 
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Beginning in 2003, the Environmental Planning Group (EPG) consulting firm coordinated 
the preparation of environmental studies to support this application, including the PEA 
(Exhibit B -2). 

Environmental resource studies, including data collection and impact assessment, were 
conducted. Potential impacts to the natural, human, and cultural environment were evaluated 
including but not limited to land use, visual, biological, and cultural resources. Existing data 
from various agencies, aerial photographs, maps, and literature were reviewed and field 
surveys were conducted. A study corridor measuring 2 miles on each side of the proposed 
route’s centerline was studied for potential land use and visual resource impacts. In addition, 
intensive cultural resource and biological resource field surveys were conducted for the 
proposed and subalternate routes. 

Potential impacts were identified through an impact assessment process that compared the 
proposed project and the existing environment. Mitigation measures incorporated into the 
scope of the proposed project were based on those specified in the Right-of-way Grant 
issued by the BLM for the DPV2 project. Examples included the use of non-specular 
conductors; matching existing structure types, heights, and spans; dulled metal structure 
surfaces; use of existing access; and biological and cultural resource monitoring, as 
necessary, among other mitigation measures. 

Construction of the Harquahala-West Subalternate route would result in a greater amount of 
adverse environmental impact than the proposed route. Because this subalternate route would 
not parallel an existing transmission line, visual impacts to residential viewers would occur. 
Also, construction of a new access road for a portion of the subalternate route would be 
required, causing more ground disturbance than the proposed Devers-Harquahala route. 

Although the construction and operation of the Palo Verde Subalternate route would be 
environmentally compatible, SCE’s preference is to construct the proposed Devers- 
Harquahala route. The Palo Verde Subalternate route is proposed to be used if SCE were not 
able to acquire the existing Harquahala-Hassayampa transmission line, in order to provide a 
direct interconnection with the PVNGS Switchyard. 

The option to interconnect with the Harquahala Junction Switchyard would reduce the length 
of the 500kV line required for the Devers-Harquahala route by approximately 5 miles, and 
therefore reduce the amount of ground disturbance that would result from construction of 
new towers between Harquahala Junction and the Harquahala Generating Station. 

7. Rationale for route preference: 

The proposed route impacts described in this application are within the range of impacts 
deemed “environmentally compatible” in past Siting Committee decisions. The proposed 
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route is the preferred route in Arizona based on environmental, system planning, mitigation, 
and cost considerations. Environmental advantages include the following: 

H 

H 

w 

w 

H 

The majority of the proposed route is both within and/or adjacent to an existing utility 
right-of-way (DPVl line) and within a BLM designated utility corridor. 

Existing access roads will be used to the maximum extent possible to minimize land 
disturbance during construction. 

No residences are within the proposed right-of-way or would be affected by the 
proposed Devers-Harquahala transmission line route. 

No conflicts with any planned residential or recreational uses along the proposed route 
are anticipated. 

No long-term adverse effects to special status species, unique habitats, or 
archaeological and historic sites are anticipated. 

The Project will match existing transmission structure types wherever possible, use 
non-specular conductors, and use dulled steel finish structures to reduce visual impacts. 

No adverse noise effects or interference with communications signals are anticipated. 
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SOUTHERN CALIFORNIA EDISON 

BY: 

Original and 25 copies of the foregoing hand delivered and filed with the Director of Utilities, 
Arizona Corporation Commission, this IJL. dayof &&Y ,2006. 
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EXHIBIT A 
LOCATION AND LAND USE MAPS 0 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14-3-219: 

“Where coininercially available, a topographic map, 1 :250,000 scale, showing any proposed 
traizsnzission line route of more than 50 iiziles in length and the adjacent area. For routes less 
than 50 miles in length, use a scale of 1:62,500. If  application is made for altenzative 
traizsnzission line routes, all routes inay be shown on the same map, if practicable, designated by 
the applicant’s order of preference.” 

Provided below is a list of the exhibits and their titles: 

Exhibit A-1 - Proposed and Subalternate Routes 
Exhibit A-2 - Land Ownership and Jurisdiction 
Exhibit A-3 - Existing and Planned Land Use 
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EXHIBIT B 0 ENVIRONMENTAL REPORTS 

As stated in Arizona Corporation Commission Rules of Practice R-14-3-219: 

“Attach aizy eizviroiznzeiztal studies which applicant has made or obtained in corzrzectiorz with the 
proposed site(s) or route(s). If an eizviroiznzeiztal report has been prepared for aizy federal 
agency or if a federal agency has prepared an eizviroiznieiztal statement pursuant to Section 102 
of the National Eizvirorzmeiztal Policy Act, a copy shall be included as part of this exhibit.” 

Provided for this exhibit are the following reports: 

Exhibit B-1 
Separate Cover 

Final Supplemental Environmental Impact Statement (FSEIS) - Under 

The U.S. Department of Interior - BLM approved the DPV2 project and the proposed route 
following completion of a Final Supplemental Environmental Impact Statement and issued a 
Record of Decision in 1989 in compliance with the NEPA. Later that year, BLM issued a Right- 
of-Way Grant to SCE for the construction, operation, and maintenance of the DPV2 across 
federal lands, pursuant to Title V of the Federal Land Policy and Management Act of 1976. The 
majority of the proposed DPV2 SOOkV transmission line would be constructed within the 130- 
foot-wide right-of-way on public lands granted in perpetuity to SCE by the BLM in 1989. 0 
Exhibit B-2 Proponent’s Environmental Assessment (PEA) - Under Separate Cover 

The PEA was prepared in support of the Application for Certificate of Convenience and 
Necessity that was filed by SCE with the California Public Utilities Commission. This document 
provides a description of the purpose and need, details of the proposed project, description of the 
existing environmental setting, environmental impact assessment summary, and proposed 
mitigation. Appendices to the PEA include the socioeconomic, biological resources, cultural 
resources, and electrical and magnetic effects technical reports. 

Exhibit B-3 USFWS Right-of-way Permit Application 

This application was for a permit to construct, operate, and maintain the portion of the proposed 
Devers-Harquahala 500kV transmission line that would cross the KOFA National Wildlife 
Refuge, pursuant to SO CFR Section 29.21, et seq. The application was submitted to the U.S. 
Fish and Wildlife Service by SCE on October 31, 2005. 
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SOUTHERN CALIFORNIA J EDISON 0 An EDISON INTERNATIONAL Company 

United States Department of the Interior 
U. S. Fish & Wildlife Service 
1'. 0. Box 1306 
500 Gold Ave. SW 
Albuquerque, New Mexico 87103 

October 3 1,2005 

Attn.: Barbara Rose 

Subject: DPV2 500kV Transmission Line Project 

Soutliern California Edison Company (SCE) is proposhg to construct a new 500kilovolt 
(kV) tmnsmission line (Th) between California and Arizona lcnown as the Devers- 
Harquahala 5001cV T/L- Operation of the proposed line would require that upgrades be 
made to cei-tain existing SCE electrica1 transmission facilities in California. The 
proposed line and transmission facility upgrades are lmown as the Devers-Paloi Verde 

0 
NC. 2 TXiZSiIiiSSiGE PIT$& .(m\'2). 

Enclosed are 8 copies of an application and m a p  for the proposed project across laxis of 
the Kofa National Wildlife Refbge. Also enclosed are 2 copies of the Proponent's 
Environmental Assessment (PEA). 

Please have these documents distributed io the Refuge and other Fish & Wildlife Service 
Divisions as you see fit. Additional copies of the PEA are availabIe upon request. 

Please have these documents reviewed and provide the necessay documentation for SCE 
to proceed with this project. 

, ._- 

Corporate Real Estate 
,. 9500 Cleveland Ave, #lo0 

Rancho Cucamonga, CA 91730 
Fax:9?-944-44 16 

0 

x. 
.-- - -_ - _____.____ ________ - 



If you have any questions or need additional information, please call me at 
(909) 944-4413. 

Sincerely, 

Laura L. Verdugo 
Right of Way Agent 

Llv 
Enclosures 



RIGHT-OF WAY PERMIT APPLICATION 

FOR 

THE DEVERS-PAL0 VERDE NO. 2 500 KV TRANSMISSION LINE 

CROSSING OF THE 

KOFA NATIONAL WILDLIFE REFUGE 

YUMA COUNTY, ARIZONA 

Submitted to the U.S. Fish and Wildlife Service 

Prepared by Southern California Edison Company 
2244 Walnut Grove Avenue 

Rosemead, CA 91770 

October 28,2005 



APPLICATION PURPOSE 

This document is an application to the U. S. Fish and Wildlife Service (USFWS) for a 
right-of-way (ROW) permit to construct, operate and maintain the portion of the Devers- 
Palo Verde No. 2 (DPV2) Transmission Line Project that would cross the KOFA 
National Wildlife Refuge (KOFA). This application is made pursuant to 50 CFR Section 
29.21 , et seq.. As shown in Figure 1 (Attachment A), the proposed line would be located 
in the center of a new 130 foot right-of-way that is immediately adjacent to and southerly 
of the existing Devers-Palo Verde No.1 (DPV1) 500 kV transmission line right-of-way. 
The length of the proposed line through the KOFA is 23.8 miles. The right-of-way 
would encompass an estimated 375 acres that would be used for the line and spur roads 
from the existing access road to the proposed towers. 

e 

PROJECT DESCRIPTION 

Southern California Edison Company (SCE) proposes to construct a new 230-mile, high- 
voltage electric transmission line between California and Arizona known as the Devers- 
Harquahala 500 kilovolt (kV) transmission line. Operation of the proposed line would 
require that upgrades be made to certain existing SCE electrical transmission facilities in 
California. The proposed line and transmission facility upgrades are known as the 
Devers-Palo Verde No. 2 Transmission Project (DPV2). 

SCE filed an Application for a Certificate of Public Convenience and Necessity (CPCN) 
with the California Public Utilities Coinmission (CPUC) for DPV2 on April 1 1 , 2005. A 
Proponent’s Environmental Assessment (PEA) was included in the CPUC filing. A copy 
of the PEA is enclosed in this application for reference purposes. A detailed description 
of the DPV2 Froject is provided in Chapter 3 ofthe encioseci PEA. 

e 
The proposed route for the Devers-Harquahala 500 kV transmission line is located 
generally parallel to SCE’s existing Devers-Palo Verde No.1 500 kV transmission line 
(DPV 1) as shown in Figure 1 (Attachment A). A portion of the line would parallel the 
DPV 1 line across 23.8 miles of the KOFA with the centerline of the new DPV2 structures 
being located 130 feet south of the DPVl line on a proposed new 130 foot right-of-way 
as shown in Figure 3-6 of the PEA. 

In February, 1989, the US Department of the Interior - Bureau of Land Management 
(BLM) issued a Record of Decision (Attachment B) approving the proposed route for the 
DPV2 Project as described in the December 1988 Supplemental Environmental Impact 
Statement (SEIS). The DPV2 route that was approved in 1989 followed the entire length 
of the existing DPVl line, including the KOFA, and terminated at the Palo Verde Nuclear 
Generating Station (PVNGS). Now the proposed DPV2 transmission line would 
terminate at the existing Harquahala Generating Station switchyard, located 
approximately 16 miles directly northwest of PVNGS (see PEA Map 1-1). The 1989 
BLM approved route is the same route proposed in 1989 except for a distance of 4.8 
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miles from the DPVl corridor to the Harquahala Generating Station*. The 1989 BLM 
approved DPV2 route includes the proposed DPV2 line route across the KOFA. In 
August 1989, the BLM issued a Right-of-way Grant (AZ- 23805) to SCE for the 
construction, operation, and maintenance'of DPV2 across federal land pursuant to Title 
V of the Federal Land Policy and Management Act of 1976. The BLM Right-of-way 
Grant contains only a listing of land sections managed by the BLM. 

0 

The proposed DPV2 line route crossing of the KOFA is on land under the jurisdiction of 
the USFWS. A Certificate of Right-of-way Compatibility (CRC) (Attachment C) was 
issued March 1, 1989 by the USFWS Regional Director for the proposed DPV2 line 
route. However, a Right-of-way Permit for the proposed DPV2 line has not been issued 
by the USFWS. This Application requests that the USFWS issue that Right-of-way 
Permit. 

ENVIRONMENTAL ANALYSIS 

SCE understands that the USFWS may want to re-evaluate the CRC issued in 1989 for 
the proposed line. To assist in this re-evaluation, SCE has enclosed: (i) the above 
referenced PEA which contains the inforination required by 50 CFR Subpart B, Article 
29.21-2(a)(4); and (ii) a series of strip maps showing the right-of-way across the KOFA 
in compliance with 50 CFR Subpart By Article 29.21-2(b). The PEA describes the entire 
DPV2 Project. The PEA contains information regarding enviroimiental information 
required by the California Enviroimeiital Quality Act (CEQA) and the National 
Environmental Policy Act (NEPA). The USFWS may use the PEA for any necessary 
environmental review. Several PEA sections that are relevant to the proposed 
transmission line crossing of the KOFA include: 
1) Section 3.1.1 (pages 3-1 through 3-3): this section presents an overview and history of 
tile proposed project, including previous CRC issuance. 
2) Section 3.1.2.1 (pages 3-5 through 3-13): this section describes alternative routes 
considered, including Subalternate Route 1 north of the KOFA, which was studied in 
response to concerns regarding potential impacts to the KOFA and protection of desert 
bighorn sheep. As shown in Table 3-3 (page 3-6), Subalternate Route 1 is 3.4 miles 
longer than the proposed route through the KOFA and ,would result in 82 acres of 
permanent ground disturbance, compared to 9 acres for the proposed route. This is 
primarily due to about 43 more miles of access and spur roads that would be required for 
the subalternate route. The need for new construction access in a separate corridor would 
result in potentially greater adverse impact to bighorn sheep than the proposed route. 
3) Section 5.1.8 (pages 5-24 through 5-27): There are no federally listed threatened or 
endangered plants that have been documented in the Arizona portion of the study 
corridor. Impacts to sensitive wildlife species in Arizona are expected to be less than 
significant. Most species, if impacted at all, would be temporarily disturbed by 
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' As discussed on page 2-21 of the PEA, a 500 kV transmission line was constructed for the Harquahala 
Generating Company (HGC) from the Harquahala Switchyard to the Hassayampa Switchyard. . For the 
DPV2 Project, SCE would use the existing Harquahala - Hassayampa 500 kV line to complete the 
connection of the DPV2 Project to the Hassayampa Switchyard. The Hassayampa Switchyard is a satellite 
switchyard that is functionally equivalent to connecting at the PVNGS Switchyard. 0 
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construction activity and noise, and most would simply move away from the disturbance. 
The results of studies2 conducted on desert bighorn sheep in the KOFA between 1978 and 
1984 suggest that the effects of coiistruction activities would neither be “negative nor 
severe”. In that study, the most significant effect of construction of the DPV 1 line was 
that radio-collared bighorn spent more time in the construction zone during construction 
than they did before (four years of data) or after (two years of data) construction. 
4) Section 6.1 (pages 6-1 through 6-34): Mitigation measures contained in this section of 
the PEA were developed by SCE and the BLM to reduce potential impacts to less than 
significant levels. These measures are contained in the existing BLM right-of-way grant. 
Mitigation measures in addition to those contained in Section 6.1 of the PEA that are 
specifically applicable to the KOFA would be discussed and developed by SCE in 
cooperation with and approval of applicable USFWS representatives, as needed. 

MAPS 

Strip maps showing the location of the proposed transmission line are enclosed. The 
locational relationship of the existing DPV 1 and proposed DPV2 right-of-ways is shown 
in Figure 1 (Attachment A). As illustrated in Figure 1, the proposed DPV2 line right-of- 
way would be located 130 feet immediately south and adjacent to the existing l6O-foot 
wide DPV 1 right-of-way. 

CONSTRUCTION 

As noted in Section 3.5 (page 3-65) of the PEA, construction of the DPV2 5001tV 
transinission line will commence upon approval of the GPUC and other permitting 
agencies. Construction is currently scheduled to commence in March 2007. The 
construction of the proposed 500 1tV line is presently planned to be performed by contract 
personnel with SCE responsible for administration and inspection. The estimated number 
of personnel and amount of equipment for each construction phase on the KOFA is 
shown in Table 1 (Attachment D). It is estimated that a total of 173 workers (full-time 
equivalent personnel) will be needed to construct the proposed line on the KOFA. 
Construction will occur in the six construction phases noted in Table 1 and is estimated to 
last a total of six months. Construction activities would be scheduled in conformance 
with seasonal limitations to minimize potential impacts to bighorn sheep, specifically 
during lambing season (PEA, pages 6-1 1 through 6-13). 

Construction activities within the KOFA are discussed in the following sections of the 
PEA: 1) tower site surveys (page 3-69); 2) spur road work (page 3-71); 3) foundation 
installation (page 3-72); 4) tower assembly/erection (page 3-73); 5 )  conductor operations 
(page 3-74); and 6) final cleanup (page 3-77). No new main access roads are expected to 
be needed for the proposed line across the KOFA. Spur roads will be needed from the 

Smith, E.L., W.S. Gaud, G.D. Miller, and M.H. Cochran 1986. Studies of Desert Bighorn Sheep (Ovis 
Canadensis mexicana) in Western Arizona Impacts of the Palo Verde to Devers 500 kV Transmission Line 
Final Report - Volume 11. 
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existing access road to each tower location. No construction yard will be located on the 
KOFA. Construction vehicles may be parked on spur roads near tower sites and material 
may be laid down at tower sites during a specific construction phase (e.g. - steel lay- 
down during tower erection). All construction activities will be coordinated with the 
appropriate USFWSKOFA personnel. 
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ATTACHMENT A 

DPVl/DPV2 RIGHT-OF-WAY CONFIGURATION ACROSS KOFA 



- 



ATTACHMENT B 

BUREAU OF LAND MANAGEMENT 1989 RECORD OF DECISION (ROD) 
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ATTACHMENT C 

U.S. FISH AND WILDLIFE SERVICE 1989 CERTIFICATE OF 
RIGHT-OF-WAY COMPATIBILITY (CRC) 
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ATTACHMENT D 

WORKER AND EQUIPMENT TABLE 
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TABLE 1 
PROPOSED DEVERS-HARQUAHALA 500k\’ TRANSRlSSION LINE LABOR FORCE AND EQUIPhIENT REQUIREMENTS (KOFA 

NATIONAL. WILDLIFE REFUGE) 

Construction E I e ni e n t 

othdation InstalIation 

‘ower Assembly/Erection 

:onductor Installation 

+la! C!eanup 

TOTAL MANPOWER: 

NOTE: 

Personnel 
-4 

12 

23 

75 

54 

5 

173 

23.8 MILES 
Equipment 

- pickup trucks 
- road graders 

: - dozers 
: - grad-all excavators 
- water truck 

: - IO-yard dump trucks 
, - pickup trucks 
~ - pickup trucks 
! - 2-1/2 ton flatbed trucks 
! - backhoes 
1 - drill rigs 
1 - booin trucks 
! - off-road loaders 
! - tractor trucks with trailers 

! - portable generators 
I - concrete trucks 
) - pickup trucks 
9 - 21/2 ton flatbed trucks 
) - truck cranes 
> - crew cab pickup trucks 
> - air compressors 
I - water truck 
l - portable generators 
1 - large RT cranes 
$ - pickups 
$ - crew cab pickup trucks 
l - pole truck and trailers 

- water [ruck 

5 - truck cranes 
5 - bucket trucks 
I - digger 
I -backhoe 
? - conductor tensioners 
2 - static tensioner 
2 - sockline puller 
2 - conductor pullers 
1 - sagging units (skidders) 
12 - reel stand trailers 
5 - tractor trucks with trailers 
2 - helicopters 
I - portable generators 
1 ~ water truck 
1 -pickup 

I - backhoe 

1 - booin truck 
1 - road grader 
I - dozer 
1 - grade-all excavator 
I - water truck 
1 - portable generator 
1 - 10-pard dump truck 

1 - flatbed pickup truci 

1 - 2 ton flatbed truci 

DURATION O F  CONSTRUCTION WORK 

Duration (months) 
1 
1 

n 
L 

3 

2 

1 

6 

Typical construction operations will work through the area performing the major tasks in a progressive manner. First there will b e  the surveying of 
the structure sites and laying out of spur roads, followed by installing the spur roads to structure locations where required. This will be followed by 
the digging of holes and the installing of foundations for the structures. Then follows the hauling of structure steel and the subsequent assembly and 

ction of the structures. After all structures are set in a section, the installation of %he conductors takes place, followed by the final cleanup ol: the 
%’ and construction areas. 

The number of vehicles and the duration they will be traveling through the area is dependent on the availability to access the R O W  from the various 
roads i n  the area. While construction may be completed in the general timeframes indicated, construction vehicles may be utilizing the roads through 
these areas for longer periods. 
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EXHIBIT C 
AREAS OF BIOLOGICAL WEALTH 



EXHIBIT C 
AREAS OF BIOLOGICAL WEALTH 

Common Name 

Kofa barberry 

Death Valley Mormon tea 

Flannel bush 

Crested or fan-top saguaro 

Scaly sandplant 

As stated in  Arizona Corporation Comtnission Rules of Practice and Procedure R 14-3-219: 

Scientific Name Habitat Status 
Deeply shaded alcoves in narrow 
steep-walled canyons at elevations 
from 2,200 to 3,500 feet on soils 
derived from andesite or rhyolite 
Sandy dry soil in rocky scrub areas 
from 1,640 to 4,921 feet elevation 
Gravelly loams to clayey soils i n  
foothills and low mountains from 
2,953 to 5,906 feet elevation 
Rocky hillsides and outwash slopes 
Sandy soil at the edges of washes and 
on low dunes between 328 to 820 
feet elevation 

BLM Berbetiy hnrrisoiiicina 

BLM Epliedra j i i i e rea  

Fsemontocleiicl~-oii BLM, SR 

HS 

BLM, HS 

callyorllrc~~l7l 

Cn ni eg ieci g i,pcintea 

Plzolinnn c i ~ ~ e ~ i c i s i i i i ~ i  

“Describe aiiy areas iri the iiicirtity of the pi-oposed site or route which are rriziqrie becaiise of’ 
biological wenltlz or because they are habitats .for rare arid endaiigered species. Describe the 
biological wealth or species iizvolved arid state the efects, if cirzy, the proposed jiicilities will 
l ime tliereoiz. ’’ 

Exhibit C includes summaries of areas of biological wealth, as well as the potential impacts the 
proposed route and subalternate routes in Arizona may have on biological resources. For further 
information, refer to the Preliminary Environmental Assessment (PEA) (Exhibit B-2), which 
addresses the entire length of the proposed transmission line in Arizona and California. 

BIOLOGICAL WEALTH 

Introduction 

Special status plant and wildlife species that potentially occur within the project vicinity are 
listed in Tables C-1 and C-2. These include species listed as endangered or threatened under the 
Endangered Species Act (ESA); wildlife of special concern identified by the Arizona Game and 
Fish Department (AGFD), or highly safeguarded plants by the Arizona Department of 
Agriculture (ADA). Lists of special status species were compiled using information obtained 
from the U.S. Fish and Wildlife Service (USFWS), AGFD, Heritage Data Management System 
(HDMS), and the ADA. The proposed project area was reviewed by biologists in  the field. 

Application for ;L Certi ticate Dever+Palo Verde No. 2 50OkV 
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Common Name Scientific Name 
Vm/qi/e/iiiia calfiririca ssp. 
sol1 orL'11 sis 

Arizona rosewood 

Status Codes: 
FE - Federally Endangered 
FSC - Federal Species of Concern 
BLM - Bureau of Land Management (Arizona) Sensitive species 
HS - Highly Safeguarded (ANPL, 1993) 
SR - Salvage Restricted (ANPL, 1993) 

I Sources: ADA 2001; AGFD, HDMS 2003; ARET 2001 

Habitat Status 
Cliffs, along canyon bottoms, and on 
moderate to steep slopes from 2,297 
to 4.806 feet elevation 

BLM 

Common Name Scientific Name Habitat 1 status 

FE, wsc Bonytail chub 

Razorback sucker FE, wsc 

Flowing pools and backwaters, 
usually over mud or rocks 
Silt- to rock-bottomed backwaters 
near strong currents and deep pools 
in medium to large rivers 

Gila elegaris 

Xyrnuclzeii texaiiiis 

Lowland leopard frog R a m  yavapnierisis 

Desert tortoise 
(Sonoran population) 

Arizona chuckwalla 

Restricted to permanent waters; 
pools of foothill streams, overflow 
ponds below 4,800-foot elevation. 

FSC, WSC 

Mojave fringe-toed lizard 

Gopherus ngassizii 

Sauroninlus ater 

Uinn scoparia 

Eumeces gilberti 
ari;oiieiisis 

GI em idopho riis 

XCU1t~lOiZitl4.S 

Helorlerinci .siispectinn 
cindum 
Charina trivireatri eiricio 

Arizona skink 

Xeroripariain riverbanks, washes, 
dunes, and rocky slopes 

Rocky areas in desert flats, hillsides, 
and mountains, with rocky crevices 
Aeolian sand habitats, at elevations 
from 300 to 3,000 feet 
Found in a wide variety of habitats, 
including cottonwood and mesquite 
riparian areas, chaparral, pinyon- 
juniper woodland, and conifer forest 
Found in habitats ranging from the 
Arizona Upland Subdivision of the 
Sonoran Desert up to canyons and 
hills in juniper woodlands 
Found i n  undulating rocky foothills, 
bajadas, and canyons 
Rockv shrubland and desert 

Red-bac ked wh i ptail 

Banded Gila monster 

Desert rosv boa 

FSC, WSC 

FSC, BLM 

wsc 

FSC, WSC, 
BLM 

FSC, BLM 

FSC, P 

FSC. BLM 

Application for a Cei tificate Devers-Palo Verde N o  2 500kV 
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Common Name Scientific Name Habitat I Status 

- 

Primarily cave and mine dwellers, 
mostly in Sonoran desertscrub 
Roosts in manrnade structures such 
as houses, porches or bridges near 
permanent open water source 
Desertscrub with caves or mine 
tunnels and water nearby 
Found at higher elevations, generally 

FSC, WSC, 
BLM 

FSC 

FSC, BLM 

California leaf-nosed bat 

Yuma myotis 

Cave myotis 

Occult little brown bat 

MacrotLis califoriiicus 

Myotis y~iriiaizeizsis 

Myotis velifer 

Myotis llrcifilgils occ1fltli.s 

I 

Roosts in large trees or shrubs along 

fields and urban areas 
riparian habitats or the edges of wsc 

TAULE C-2 
SPECIAL STATUS WILDLIFE SPECIES THAT COULD OCCUR WITHIN THE PROJECT 

VICINITY 

Marshy areas of emergent vegetation 
Salt marshes or various fresh water 
bodies including lakes and rivers 
Ponds. steams. and marshes 

FSC, WSC 

wsc 
FSC. WSC 

Western least bittern 

Great egret 

Egretta tlziila 

Plegaclis chilli 

Snowy egret 

White-faced ibis 

Bald eaole 

FSC Lakes, ponds, streams, marshes, and 
fields 
Lakes and rivers 
Cliffs, generally distributed, tops of 
tall urban buildings 

Cattail marshes 

Beaches and dry mud or salt flats 
along the margins of rivers, lakes, 
and ponds 

Riparian areas 

FT, wsc 
Peregrine falcon FSC, WSC 

m, wsc Yuma clapper rail Ralliis longirostris 
yiiriiaiierisis 

Western snowy plover FT, wsc 
~ 

Western yellow-billed cuckoo 

Cactus ferruginous pygmy- 
owl 

Western burrowing owl 

FC, WSC Coccyau ariiericaniis 
occiderztnlis 

Glaircicliirriz bmsilianuiit 
cactoruin 

Atlzerre ciirticiilaria 
Iiypugaea 

Mature cottonwood/willow, 
mesquite bosques, and Sonoran 
desertscrub 
Open areas in deserts, grasslands, 
and agricultural and range lands 
Areas of willow, tamarisk, 
cottonwood with a well-developed 
lower canoDv 

FE, wsc 

FSC, BLM 

Southwestern willow 
flycatcher Einp idoizax trail 1 i i extiiiz I is FE. wsc 

Open country, thinly wooded or 
shrubby areas with clearings, 
meadows, pastures, agricultural 
fields, old orchards, and thickets 
alone roadsides 

Loggerhead shrike Lmzius liidoviciaiius FSC, BLM 

from the oak-pine zone up into 
Donderosa I FSCIBLM 

Red bat 

wsc Roosts in palms or broad-leaved 
trees i n  riparian habitat Western yellow bat 

Application for a Certificate 
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TABLE C-2 
SPECIAL STATUS WILDLIFE SPECIES THAT COULD OCCUR WITHIN THE PROJECT 

Habitat 
Wide range of habitats. but most 
often i n  dry desert environments, 
and from below sea level to high 
elevation coniferous forest 
Low desert up into coniferous forest 
where i t  normally roosts in mines or 
caves 

Common Name 

Spotted Bat 

Status 

FSC, WSC, 
BLM 

FSC, BLM Pale big-eared bat 

Southwestern river otter 

Yuma Puma 

Desert bighorn sheep 

VICINI1 
Scientific Nanie 

Plecotirs towriseridii 
pnllescer1s 

Lontra car7nclerisis soriora 

Pirriia con color^ bt-owzi 

Ovis carinderisis rilexicarla 

Rivers and lakes I FSC,WSC 

FSC, WSC 

None' 

Mountains and desert along the 

Status Codes: 
FE - Federally Endangered 
ET - Federally Threatened 
FSC - Federal Species of Concern 
WSC - Wildlife of Special Concern in  Arizona 
BLM - BLM Sensitive Species 
P - Proposed BLM Sensitive Species 

'Bighorn currently have no listed status in Arizona, but are a managed 
big game animal species. 

Sources: AGFD 2003; Hoffmeister 1986; National Geographic Society 1999; Page and Burr 1991; Stebbins 2003; 
USFWS l999,2002a, 2002b 

Vegetation 

Kofa barberry (Berberis harrisorziana) is found in deeply shaded places such as alcoves in 
narrow steep-walled canyons at elevations from 2,200 to 3,500 feet on soils derived from 
andesite and rhyolite (Arizona Rare Plant Committee [ARPC] 2001). The three primary localities 
for this species in Arizona are in the west end of the Kofa Mountains, the north end of the Ajo 
Mountains, and at the south end of the Sand Tank Mountains. It is also reported from the 
Eagletail Mountains (ARPC 2001). The proposed Devers to Palo Verde transmission line 
corridor would pass on the north side of the Eagletail Mountains and on the north side of the 
Kofa Mountains. The corridor is generally below 2,000 feet in elevation, and it would not impact 
any heavily shaded narrow canyons. This species was not observed during sensitive species 
surveys in 2003. 

There are two special status species of plants that could potentially be found in the study 
corridor. Death Valley Mormon tea (Eplzedr~ifirzerea) is found on sandy dry soil and in rocky 
scrub areas at elevations from 500 to 1,500 meters (1,640 to 4,921 feet) (Flora of North America, 
no date). Death Valley Mormon tea is present in the Boise Wash watershed in La Paz County 
(Natureserve 2002). The proposed Devers to Palo Verde transmission line would cross the upper 
end of the Bouse Wash watershed west of the Eagletail Mountains and i t  would pass through 
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potential habitat for this species. This species was not observed during sensitive species surveys @ in 2003. 

Flannel bush (F~eiizontoLJei~LJr-or2 c c i l ~ f ~ t - ~ ~ i c z ~ ~ ~ ~ )  is generally found in foothills and low mountains 
from 900 to 1,800 meters (2,953 to 5,906 feet) on a variety of soils From gravelly loams to clays 
(Pavek 1993). Flannel bush generally limited to elevations higher than those found in the study 
area. Therefore, i t  is unlikely that this species would be found within the project cor-ridor. This 
species was not observed during sensitive species surveys in 2003. 

Crested or fan-top saguaros (Carizegiea gigantea) are a rare growth form thought to be caused by 
freezing or mechanical injury to the saguaro’s apical meristem (Steenbergh and Lowe 1983). The 
crested saguaro is listed as highly safeguarded in Arizona by the ADA. This growth form could 
be present wherever saguaros are found in the project area. No crested saguaros were observed 
within the right-of-way during fieldwork performed for the project. 

Scaly sandplant (Pholisnia areizarium) is found in sandy soil at the edges of washes and on low 
dunes between 328 to 820 feet. In Arizona, it occurs east and southeast of Parker (ARPC 2001). 
There are no  known populations of scaly sandplant within the project corridor, although there is 
likely to be suitable habitat for this species. This species was not observed during sensitive 
species surveys in 2003. 

In Arizona, the Arizona rosewood (Vauquelirzia califomica ssp. soizorensis) is limited to the Ajo 
Mountains in Arizona where it occurs at the base of cliffs, along canyon bottoms, and on 
moderate to steep slopes from 2,297 to 4,806 feet elevation (ARPC 2001). There are no known 
populations of Arizona rosewood within the project corridor. This species was not observed 
during sensitive species surveys in 2003. 

0 

Wildlife 

The bonytail chub (Gila elegarzs) is found in flowing pools and backwaters, usually over mud or 
rocks (Page and Burr 1991). Bonytail chubs previously occurred throughout the Colorado River 
and its major tributaries. The last natural population is in Lake Mohave, where there is no 
evidence of reproduction or recruitment (AGFD 1996). This location is upstream from the 
proposed Devers to Palo Verde transmission line corridor, and it is unlikely that the bonytail 
chub could be found within the study area. Moreover, the transmission line spans the Colorado 
River, so, even if they were there, no impacts to this species would occur. 

The razorback sucker (Xymuchen texanus) prefers silt- to rock-bottomed backwaters near strong 
currents and deep pools in medium to large rivers as well as impoundments (Page and Burr 
1991). Razorback suckers formerly occurred in all major rivers and larger streams of the 
Colorado River drainage. Natural populations have been reduced to a non-recruiting population 
in Lake Mohave, although a few adults recovered from Grand Canyon, Lake Mead, Lake 
Havasu, Central Arizona Project Canal, and the Lower Colorado River may represent other 
small, remnant natural populations (AGFD 1996). The razorback sucker is unlikely to be found 
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i n  the proposed Devers to Palo Verde transmission line corridor downstream from Parker Dam. 
Moreover, the transmission line spans the Colorado River, so, even i f  they were there, no 
impacts to this species would occur. 

The lowland leopard frog ( R a m  ycrvcipniensis) may be found in desert, gi-assland, oak and oak- 
pine woodland, entering the permanent pools of foothill streams, overflow ponds and side 
channels of major rivers, permanent springs, and in drier areas, more or less permanent stock 
tanks, and are generally limited to elevations below 5,500 feet (Stebbins 2003). Historically, this 
species was found throughout the lower Colorado River and its tributaries in Arizona, California, 
and Nevada. The distribution of this species on the Colorado River now appears to be limited to 
the Yuma vicinity (AGFD 2001a). There is a very low probability of lowland leopard frogs being 
in the vicinity of the proposed crossing over the Colorado River. 

Sonoran desert tortoises (Gopherus agassizii) are primarily found on rocky slopes and bajadas of 
Mojave desertscrub and the Arizona Upland and Lower Colorado River Valley subdivisions of 
Sonoran desertscrub south and east of the Colorado River (Murray and Dickinson 1996). There 
is a high probability of desert tortoises being present in suitable habitat throughout much of the 
proposed transmission line corridor in Arizona, and pre-construction surveys and construction 
monitoring will be required for this species. 

The Arizona chuckwalla (Sauror7zah~ ater) is restricted to rocky areas in desert flats, hillsides, 
and mountains, where crevices are available for shelter (Brennan 2003). Portions of the proposed 
Devers to Palo Verde transmission line corridor would pass through areas where suitable habitat 
for this species is likely to be present, mainly in the New Water and Dome Rock Mountains of 
western Arizona. 

This Mojave fringe-toed lizard (Uma scoparia) is endemic to southern California and a small 
part of western Arizona, where it is limited to aeolian sand habitats, at elevations from 300 to 
3,000 feet (Hollingsworth and Beaman, no date; Stebbins 2003). This species is found near 
Quartzsite and Parker, mostly on fine, wind-blown sands in and around the Bouse Dunes and 
Cactus Plains and along the Colorado River, but also on coarser sands (AGFD 1996). 

The Arizona skink (Eunzeces giZberti arizonevtsis) is found in a wide variety of habitats, 
including cottonwood and mesquite riparian areas, chaparral, pinyon-juniper woodland, and 
conifer forest (Stebbins 2003). The Arizona skink is reported to be present in several isolated 
populations in mountain ranges including the Harcuvar, Harquahala, Santa Maria, Bradshaw, and 
Weaver Mountains (Stebbins 2003). It is unlikely that these lizards would be present in the 
proposed Devers to Palo Verde transmission corridor because of a lack of suitable habitat. 

The red-backed whiptail (Cizei7zidoplzorzis xarztlzorzotus) is found in habitats ranging from the 
Arizona Upland Subdivision of the Sonoran Desert up to canyons and hills in juniper woodlands 
(Brennan 2003). Their diet consists mainly of insects and spiders (Stebbins 2003). The red- 
backed whiptail is restricted to isolated populations in several mountain ranges between the 
Coyote, Agua Duke, and Sierra Estrella mountains (Stebbins 2003). It is remotely possible that 
these lizards could be present in desert mountain ranges near the east end of the proposed Devers 
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to Palo Verde transmission corridor, although this area is at least 40 miles northwest of known 
populations of this species. 

Gila monsters prefer undulating rocky foothills, bajadas, and canyons, and they tend to avoid 
open sandy plains (AGFD 1998). The banded Gila (Heloderma suspectuni cinctunr) monster is 
found in western Arizona, southern Nevada, a small part of southeastern California, and extreme 
southwestern Utah. Suitable habitat for this species is present within the proposed Devers to Palo 
Verde transmission corridor. 

The desert rosy boa (Chariiza trivirgatn gracia) is found in areas of rocky shrubland and desert. 
It is often attracted to oases and permanent or intermittent streams, but it does not require 
permanent water (Stebbins 2003). The desert rosy boa is found in several isolated desert 
mountain ranges in western and southwestern Arizona (Stebbins 2003). This species is known to 
be present just north of the existing DPV-1 transmission line near Crystal Hill in the southern 
New Water Mountains. This snake is probably present in small numbers where suitable rocky 
habitat is available within the proposed Devers to Palo Verde transmission corridor. 

The western least bittern (Zxobrychus exilis hesperis) is a locally common breeder from April 
through September. It is uncommon in the winter around Imperial Dam and south to Yuma and 
rare farther north (Rosenberg et al. 1991). Breeding has been confirmed for this species along the 
lower Colorado River (AGFD 1996). The largest populations of least bitterns are found in 
extensive cattail and bulrush marshes, like those at Topock and near Imperial Dam (Rosenberg et 
al. 1991). It is unknown whether this species occurs within the proposed Devers to Palo Verde 
transmission line corridor, between these areas of known occupancy. If cattail or bulrush 
marshes are available in the vicinity of the proposed transmission line corridor, it is likely that 
the western least bittern would be present. 

@ 

The great egret (Ardea alba) is generally found in open areas of salt marshes or various fresh 
water bodies including lakes and rivers where it roosts communally in nearby trees. The great 
egret is present as a breeding bird along the Colorado River below Bullhead City (AGFD 1996), 
but it is not known if it breeds in the vicinity of the proposed transmission line crossing. The lack 
of large trees along the river at the crossing probably precludes breeding of this bird in the 
vicinity of the project. 

The snowy egret (Egrettn thula) is found in freshwater marshes, lakes, ponds, and rivers and in 
shallow coastal habitats including saltwater marshes, bays, and estuaries (Small 1977). This 
species is known to have bred at the Salton Sea, and breeding colonies are present at a few sites 
along the Colorado River below Bullhead City (AGFD 1996; Small 1977). The snowy egret is 
likely to be present along the Colorado River in the vicinity of the proposed Devers to Palo 
Verde transmission line, but i t  is not known whether they are breeding in this vicinity. 

The white-faced ibis (Plegadis clzilzi) is a fairly common transient and an uncommon winter 
visitor in lakes, ponds, streams, marshes, and fields, but it is not known to breed in Arizona 
(Monson and Phillips 1981; Witzeman et al. 1997). This species is only present in Arizona as a 
common migrant or an uncommon winter visitor. It may be found in suitable habitat almost 
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anywhere in  the state, but i t  is most common along the lower Colorado River in La Paz and 
Yuiiia counties (AGFD 2002a). This species is likely to be present as a migrant or winter visitor 
along the Colorado River in the vicinity of the proposed Devers to Palo Verde transmission line. 
It is likely to use irrigated agricultural fields in the valley, primarily west of the river. 

0 

The bald eagle (Huliaeetus feucocephalus) is usually found near large bodies of open water 
where it feeds primarily on fish. The distribution of bald eagles in the winter along the Colorado 
River is inversely correlated with human activity (Brown and Stevens 1997). Wintering bald 
eagles may be found almost anywhere in the state, but they are usually along major rivers, and 
they are sporadically observed along the Colorado River (AGFD 2002b). Wintering bald eagles 
could be present at the proposed Colorado River crossing of the Devers to Palo Verde 
transmission line. 

The peregrine falcon (Falco peregrirzus arzatuni) is a rare and irregular transient, winter resident, 
and post-breeding visitor to the Lower Colorado River Valley (Rosenberg et al. 1991). It is an 
uncommon transient and winter visitor to Maricopa County (Witzeman et al. 1997). Peregrines 
inhabit open wetlands near cliffs, and they can also be found living in cities with tall buildings or 
bridges (National Geographic 1999). Peregrine populations have been increasing in recent years, 
and they could be found aImost anywhere along the Colorado River, particularly during the 
winter. 

The Yuma clapper rail (RaZZus Zorzgirostris yurnanerzsis) is a summer resident in some alkaline or 
freshwater cattail marshes along the lower Colorado River from Topock Marsh south to Mexico, 
and some birds may also winter in this area (AGFD 1996, 2001b; Monson and Phillips 1981; 
Phillips et al. 1964). Clapper rails are typically associated with dense marsh vegetation, but they 
are also found in high densities in some moderately dense cattail/bulrush marshes. Breeding has 
been confirmed at several sites along the Colorado River, including Topock Marsh, Bill 
Williams River, and Mittry Lake (AGFD 2001b). It is unknown whether the Yuma clapper rail 
occurs within the proposed Devers to Palo Verde transmission line corridor. This rail is not likely 
to be present at the Colorado River because the preferred crossing has no emergent vegetation. 

The western snowy plover (Charadrius alexandrinus nivosus) is generally associated with 
beaches and dry mud or salt flats along the margins of rivers, lakes, and ponds (Ehrlich et al. 
1988). The snowy plover could use beach areas along the Colorado River for foraging and 
resting during migration, but individuals of the Pacific Coast population are likely to be very rare 
in this vicinity. 

The western yellow-billed cuckoo (Coccyzus arnericnrzus occideiztdis) is a summer resident in 
cottonwood (PopuZus sp.) and willow riparian forests and in larger mesquite bosques (AGFD 
2002~).  The yellow-billed cuckoo is not likely to be present because no suitable cottonwood- 
willow habitat is available at the preferred Colorado River crossing. There is no suitable habitat 
anywhere else along the corridor. 

The cactus ferruginous pygmy-owl (Gluucidiiini bmsi l i~nu~i i  c~c tor~mi)  is a year-round resident 
of Arizona and is found below 4,000 feet. Habitat IS typically characterized by highly diverse 
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Sonoran desertscrub vegetation. This owl is often found along washes, which provide larger trees 
for nesting cavities and cover. It  is unknown whether the cactus ferruginous pygmy-owl is 
present within the proposed Devers to Palo Verde transmission line corridor. Potential habitat 
exists for this species within the project area, but vegetation components that comprise ideal 
habitat are not present. The portion of the transmission line within Maricopa County is in Survey 
Zone 3 as defined by the USFWS. 

The western burrowing owl (Atlzerze cuizictilaria lzypiglzea) inhabits open areas in deserts, 
grasslands, and agricultural and range lands. The western burrowing owl is a year-round resident 
species in Arizona, and they may be present in any part of the state in suitable habitat. 
Populations are known to be present in the bottomlands of the Colorado River and in agricultural 
areas of Maricopa County (deVos 1998). Western burrowing owls are likely to be present where 
the proposed Devers to Palo Verde transmission line corridor crosses the Colorado, and they may 
be present in other areas if the line crosses agricultural areas. 

Suitable habitat for the southwestern willow flycatcher (Eirzpidoizax traillii extiinus) is present 
along the Colorado River at Ehrenberg, and breeding has been confirmed in this area in recent 
years (Bureau of Reclamation 2002). The proposed transmission line crossing is at a location 
with only a few tamarisks of low stature that might provide marginal habitat for this species. 

The loggerhead shrike (Laizius Zudovicianus) is found in a variety of habitats, which generally 
include open country, thinly wooded or shrubby areas with clearings, meadows, pastures, 
agricultural fields, old orchards, and thickets along roadsides (Arizona Ornithological Union 
[AOU] 1998; Terres 1980). The loggerhead shrike is relatively common in the lower elevations 
of southern Arizona, including deserts, foothills, and the low elevation mountains along the 
project corridor. During surveys conducted in 1985 they were found to be occasional to 
uncommon permanent residents along the Arizona portion of the corridor. This species could be 
present at any location along the proposed Devers to Palo Verde transmission line corridor in 
Arizona. 

The California leaf-nosed bat (Mncrotus califonzicus) is primarily a resident of caves and mines 
in desertscrub habitat, generally below 3,280 feet in elevation (Barbour and Davis 1969; 
Hoffmeister 1986; National Bat Working Group [NBWG] 2002). Since the California leaf-nosed 
bat seldom forages far from its roost, bats are likely to be present only where portions of the line 
pass through areas with suitable mine habitat. 

The Yuma myotis (Myotis yumuizeizsis) is almost always associated with some kind of open 
water resource, where it forages over the water (Hoffmeister 1986). The Yuma myotis often 
roosts in manmade structures such as houses, porches or bridges, and its presence along some 
portions of the right-of-way is possible. However, since i t  forages over open water sources, its 
presence on the project site, other than at the Colorado River, would be restricted to non-foraging 
flyovers. There is a record of this species from Ehrenberg, Arizona (Hoffmeister 1986). 

The cave myotis (A4yoti.v veltfer) is a bat of lower elevations in xeric habitats such as creosote 
bush or palo verde-mixed scrub plant associations (Barbour and Davis 1969; Hoffmeister 1986). 
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The cave myotis seldom occurs more than a few miles from a permanent water source 
(Hoffmeister 1986). The cave myotis most often inhabits mines and caves where colonies of 
several thousand may occur (Barbour and Davis 1969; Harvey et al. 1999; NBWG 2002). Since 
the cave myotis is seldom found more than a few miles from permanent water the only portion of 
the right-of-way where this species might occur would be within a few miles of the Colorado 
River. There is a record of the cave myotis from Ehrenberg, Arizona (Hoffmeister 1986). 

The occult little brown bat (Myotis ZLicifugzis occultus) is generally a bat of higher elevations, 
generally from the oak-pine zone up into ponderosa (Piizus ponderosa) forest. They are 
sometimes encountered in riparian habitats at somewhat lower elevations (Bat Conservation 
International [BCI] 2002; Hoffmeister 1986; NBWG 2002). The little occult brown bat seems to 
have a preference for foraging over water, and may require water available near its roost (Harvey 
et al. 1999; NBWG 2002). Being a bat of higher elevations, the occult little brown bat would 
probably not be present anywhere along the proposed transmission line route except along the 
Colorado River where its presence has been documented between Needles and Yuma. 

The red bat (Lasiurus borealis) is a solitary species that roosts in large trees or shrubs along 
riparian habitats or the edges of fields and urban areas (Harvey et al. 1999). The red bat is a 
migratory summer resident in Arizona (AGFD 1996; Hoffmeister 1986). Due to a lack of large 
leafy trees such as cottonwoods on the right-of-way, the probability of the presence of the red bat 
along the transmission line route is low. This species may be present along the Colorado River 
within foraging distance of the crossing, and could be present there while foraging at night. 

In the desert southwest the western yellow bat (Lasiurus xanthinus) has often been found 
roosting in the California fan palm (Washiizgtonia filifera). Other palm species are probably also 
utilized as roosts, and this bat has also been recorded from riparian areas where it utilizes leafy 
trees such as hackberry and sycamore as roosts (AGFD 1996; Hoffmeister 1986). The yellow bat 
could be present within the right-of-way during nocturnal foraging activity where palms or 
broad-leafed trees are present in the vicinity. 

The spotted bat (Euderma maculatum) has been recorded from a wide range of habitats, but most 
often in dry desert environments, and from below sea level to high-elevation coniferous forest 
(NBWG 2002; Nowak 1994). The entire length of the proposed transmission line route in 
Arizona is within the known range of the spotted bat (BCI 2002; Harvey et al. 1999). While 
suitable roosting habitat (e.g., high cliffs) is very limited in the low desert ranges through which 
the transmission line would pass, there is a slight possibility that the spotted bat could occur 
within the right-of-way during nocturnal feeding flights. 

The pale big-eared bat (Plecotus towizseizdii pallesceizs) is found from low desert up into 
coniferous forest where it normally roosts in mines or caves (Harvey et al. 1999; Hoffmeister 
1986). These bats are highly sensitive to disturbance, and they will relocate within a mine or 
cave and eventually abandon a roost as a result of repeated disturbance (Barbour and Davis 
1969; Schmidly 1991). The pale big-eared bat could be present along many sections of the right- 
of-way within foraging distance of mines or caves. The bats would be present only in the 
corridor during nocturnal foraging. 
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0 The river otter (Lontrcr caizaderzsis S O I I O I - C Z )  was once found along the Colorado River, from the 
Utah line to the Mexican border and along the Verde River. At present, it is uncertain to what 
degree this subspecies persists (AGFD 1996). River otters were last reported at Lake Havasu and 
at Imperial Dam on the Colorado River in 1979 (Hoffineister 1986). It is highly unlikely that the 
river otter could be found where the proposed Devers to Palo Verde transmission line corridor 
crosses the Colorado River into California. 

The Yuma puma (Punin coizcolor browizi) is a subspecies of the mountain lion that is found 
primarily along the Colorado River in Mohave, La Paz, and Yuma counties in Arizona 
(Hoffmeister 1986). The Yuma puma probably occurs in areas through which the proposed 
transmission line would traverse. 

The desert bighorn sheep (Ovis cnizadeizsis iwxicaizn) is considered to be particularly important 
to most state and federal land management agencies because of its status as a game species, 
limited distribution, and since it is a species that has declined or completely disappeared from 
many mountain ranges. The desert bighorn sheep is found in precipitous, desert mountain ranges 
in western Arizona and southern California. The proposed route for the DPV-2 transmission line 
would pass through occupied bighorn habitat in the vicinity of Copper Bottom Pass in the Dome 
Rock Mountains. The transmission line would also cross bighorn movement corridors from the 
Livingston Hills and Kofa Mountains to the New Water Mountains and Black Mesa (Dames & 
Moore 1994). Bighorn sheep are not known to cross Interstate 10 north of Black Mesa and the 
New Water Mountains. 

0 
POTENTIAL IMPACTS - PROPOSED ROUTE 

A variety of special status wildlife and plant species may be found in the vicinity of the proposed 
project, but impacts from this project are not expected to be substantial. 

Vegetation 

Of the seven plant species that could potentially occur within the vicinity of the project, it is 
likely that there would be suitable habitat for only three species (Death Valley Mormon tea, 
crested saguaros, and scaly sandplant) within the project corridor. None of these species was 
observed during site visits to the project area. Land clearing activities and construction of towers 
and access roads could directly impact some individuals of this species if they were present in 
the project corridor. Construction and operation of the proposed transmission line may affect, but 
is unlikely to adversely affect, any of these three plant species. 

Wildlife 
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There will be no impacts on fish or amphibians because construction and operation of the 
proposed transmission line will avoid any impacts to the river or the adjacent riparian zone. 0 
Land clearing and construction activities could directly impact desert tortoises by crushing them 
or destroying their burrows. There also would be temporary impacts to habitats in construction 
areas and long-term habitat losses at tower sites and access roads, although the area of loss 
represents a very small fraction of available habitat. Indirect impacts could also result i n  
increased mortality due to increased access from new spur roads and new perch sites for raptors. 
The transmission line would provide nesting andor hunting perches for common ravens (Conus 
cornx), loggerhead shrikes (Lnizizis ludovicinrzus), golden eagles, and several species of hawks, 
all of which could prey on juvenile desert tortoises. Appropriate mitigation measures will be 
taken during construction and operation of the proposed transmission line. Such mitigation 
measures will include the following, for example: provide construction worker tortoise 
education, maintain speed limits of 25 MPH or less, and keep worksites clean to avoid attracting 
ravens. As a result, construction and operation of the project may affect, but is unlikely to 
adversely affect, the Sonoran desert tortoise or its habitat. 

Land clearing and construction activities could directly impact chuckwallas, Gila monsters, and 
rosy boas by crushing them or destroying burrows or crevices used for shelter. There would also 
be temporary impacts to habitats in construction areas and long-term habitat losses at tower sites 
and access roads, although the area of loss represents a very small fraction of available habitat. 
Construction monitoring for desert tortoises could be extended to minimize impacts to these 
species. Appropriate mitigation measures will be taken (e.g., minimizing ground disturbance to 
the greatest extent practicable) to ensure that construction and operation of the proposed 
transmission line may affect, but is unlikely to adversely affect, the Arizona chuckwalla, banded 
Gila monster, or the rosy boa. 

0 

The Mojave fringe-toed lizard, Arizona skink, and red-backed whiptail are not expected to occur 
in the project corridor due to lack of suitable habitat. No effects are anticipated for these species. 

If tower construction and line installation avoid any impacts to areas of emergent vegetation and 
the Colorado River and its riparian zone, there would be no direct impacts on the western least 
bittern, great egret, snowy egret, white-faced ibis, western snowy plover, or western yellow- 
billed cuckoo. A potential indirect impact could result from additional public recreation access to 
the Colorado River on access and spur roads. There also is some potential collision hazard to 
birds flying up or down the Colorado River; however, matching the heights of the conductors 
with the existing transmission line will minimize collision probabilities. Construction and 
operation of the proposed transmission line may affect, but is unlikely to adversely affect, the 
western least bittern, great egret, snowy egret, white-faced ibis, western snowy plover, or 
western yellow-billed cuckoo, or habitat for any of these species. 

There are two primary threats to bald eagles related to the construction and operation of this 
transmission line. There is a risk of death or injury to an eagle resulting from collision with the 
towers or conductors. Because of the high visibility of these structures and acute vision of the - 
eagles, collisions would be a very rare event. A second risk to bald eagles would be through 
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electrocution. However, the design of the transmission line is such that electrocutions are not 
expected because of the separation distance between energized conductors and grounded 
surfaces. Thus, construction and operation of the proposed transmission line may affect, but is 
unlikely to adversely affect, the bald eagle or its habitat. 

0 

There is a potential for peregrine falcons to collide with conductors or towers, but these birds are 
extremely fast, agile flyers, and such collisions would be very unlikely. Because the peregrine 
falcon is unlikely to breed in the vicinity of the transmission line corridor, only wintering and 
migrating birds would be susceptible to impact. Construction and operation of the proposed 
transmission line may affect, but is unlikely to adversely affect, the peregrine falcon or its 
habitat. 

The Yuma clapper rail is not likely to be present at the crossing of the Colorado River due to 
lack of suitable habitat. If tower construction and line installation avoids any impacts to the liver 
or the riparian zone, impacts on this species or its habitat would be very unlikely. Because Yuma 
clapper rails are relatively weak flyers that normally fly at low levels between marsh areas, 
collision with conductors are extremely unlikely. These birds could be affected by additional 
recreational use of the river area resulting from new entry points on access or spur roads. 
Construction and operation of the proposed transmission line may affect, but is unlikely to 
adversely affect, the Yuma clapper rail. 

If tower construction and line installation avoid any impacts to cactus ferruginous pygmy-owl 
habitat elements, particularly xeroriparian washes, impacts on this species or its habitat would be 
very unlikely. Surveys for pygmy-owls must be conducted in areas where suitable habitat for this 
species exists along the transmission line route in Maricopa County. Construction should not 
disturb habitat components, including large trees and saguaros, or preclude movements of 
pygmy-owls by habitat fragmentation or increasing levels of human activity (USFWS 2003). 

a 
Western burrowing owls could be directly impacted by land clearing and construction activities 
that could crush nest burrows with adults, chicks, or eggs. Construction of the transmission line 
would result in some loss of habitat for these owls, although this area would be a small fraction 
of the available habitat. Construction and operation of the proposed transmission line may affect, 
but is unlikely to adversely affect, the western burrowing owl. 

Because of the sensitivity of the southwestern willow flycatcher, surveys for this species may be 
required along the Colorado River at the proposed Devers to Palo Verde transmission line 
crossing. If construction activities avoid any impact to the zone of riparian vegetation adjacent to 
the river, and if construction is conducted during the period from mid-September through April 
when the birds are absent, impacts on this species or its habitat would be very unlikely. If 
flycatchers are detected during surveys, and appropriate mitigation measures will be taken (e.g. 
avoid construction during the nesting season; mid-May to mid-July), construction and operation 
of the proposed transmission line may affect, but is unlikely to adversely affect, the southwestern 
willow flycatcher. 
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The loggerhead shrike is likely found all along the proposed transmission line corridor. Clearing 
and grading activities related to tower site preparation and access road construction could destroy 
nests or food caches of this species in thomy shrubs. There would be some long-term habitat loss 
for access roads and tower bases, although this area is a very small fraction of available habitat. 
Construction and operation of the proposed transmission line may affect, but is unlikely to 
adversely affect, the loggerhead shrike. 

0 

Potential impacts to the Califomia leaf-nosed bat from the construction of the proposed 
transmission line would be limited to removal of vegetation that supports insect prey species in 
the vicinity of roosts. Since most of the tower placements along this route will be along 
established utility conidors, and the footprint of each tower is small, potential impacts to the 
California leaf-nosed bat from vegetation removal should be minimal. If abandoned mines are 
present where they could be disturbed by construction activities, the mines should be inspected 
for evidence of use by bats. Construction and operation of the proposed transmission line may 
affect, but is unlikely to adversely affect, the California leaf-nosed bat. 

Bat species such as the Yuma myotis, cave myotis, occult little brown bat, and spotted bat would 
only be present in the study corridor during nocturnal foraging activities. Therefore, no impacts 
are anticipated for these species. 

As long as the construction of the transmission line does not impact potential tree roost habitat 
(e.g. large cottonwood or willow trees) there would be no impacts on the red bat or the western 
yellow bat. 

If abandoned mines are present and would be disturbed by construction of new portions of the 
right-of-way or placement of towers, the mines should be inspected for evidence of use by bats. 
If any abandoned mines are impacted by this project, the pale big-eared bat could be affected by 
loss of suitable roosting habitat. Construction and operation of the proposed transmission line 
may affect, but is unlikely to adversely affect, the pale big-eared bat or its habitat. 

If the transmission line is designed to avoid the river channel and the riparian areas, and because 
the southwestern river otter is unlikely to be present, construction and operation of the proposed 
transmission line would have no effect on this species or its habitat. 

Although the Yuma puma probably occurs in the study corridor, their nocturnal activity pattern 
and wary nature would limit their susceptibility to impact. The project is unlikely to impact deer 
or other potential prey species of the puma. Construction and operation of the proposed 
transmission line may affect, but is unlikely to adversely affect, the Yuma puma or its habitat. 

Potential impacts on the desert bighorn sheep could include disturbance from human presence 
during construction and construction related noise. Construction and operation of the proposed 
transmission line would have minimal effects on the sheep and its habitat, provided mitigation 
efforts are made during construction. This may include imposing seasonal limitations on 
construction activities to minimize conflict with bighorn sheep, specifically during lambing 
season (January 1 through April 30). 
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POTENTIAL IMPACTS - SUBALTERNATE ROUTES 

Impacts associated with the Harquahala-West and Palo Verde Subalternate routes would be 
similar to those for the Proposed Route for special status plants and wildlife. The Palo Verde 
Subalternate Route will cross approximately 6Y2 miles of BLM designated Category 2 habitat for 
the desert tortoise; therefore, potential impacts to the tortoise are unchanged. 
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EXHIBIT D 0 BIOLOGICAL RESOURCES 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14-3-219: 

“List the fish, wildlife, plant life arzd associated foniis of life in the vicinity of the proposed site or 
route arzd describe the effects, if any, other proposed facilities will have tlzereorz. ” 

Exhibit D includes a summary of biological resources, as well as potential impacts the proposed 
route and subalternate routes may have on these resources in Arizona. For further information, 
refer to the PEA (Exhibit B-2), which addresses the entire length of the proposed transmission 
line in Arizona and California. 

BIOLOGICAL RESOURCES 

Introduction 

A biological field crew surveyed portions of the proposed transmission line route in order to 
assess the plant communities and associated fauna affected by the project. Plants and animals 
were identified and noted along with major geographic features. Lists of potentially occurring 
species of animals were assembled from standard references for the state. 

Vegetation 

The project study area lies within the Lower Colorado River Valley Subdivision of the Sonoran 
Desert and is frequently referred to as the “Colorado Desert” (Jaeger 1941; Raven and Axelrod 
1978; Turner and Brown 1994). The Lower Colorado River Valley Subdivision characteristically 
covers broad alluvial valley floors and is usually dominated by creosote bush (Larrea triderztata) 
in association with white bursage (Ambrosia durnosa) on gravelly soils and with big galleta grass 
(Pleuraphis rigida) on finer textured soils. Washes that dissect valley bottoms of creosote bush 
scrub may support woodland-like communities of blue paloverde (Parkirzsorzia fzorida), 
ironwood (Olrzeya tesota), and several species of shrubs where soils are coarse and rocky. Where 
soils are finer textured, mesquite (Prosopis spp.) may occur as a dominant. Washes may be 
dominated by shrubs such as white burrobrush (Hyrnerzoclea salsola), smoketree (Psorothanz~zus 
spiizosus), and sweetbush (Bebbiu jurzcea). 

In the western portions of the Sonoran Desert (i.e., western Arizona and eastern California), 
floral elements characteristic of the Lower Colorado River Valley Subdivision (e.g., creosote 
bush) are frequently the dominant species on rocky mountain slopes and bajadas as well as in the 
alluvial valleys. This dominance is particularly true on hills derived from young, volcanic rock 
(Turner and Brown 1994). 
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In Arizona, in the vicinity of mountain ranges (e.g., Dome Rock, New Water, Plomosa, and 
Eagletail Mountains and associated uplands), elements of the Arizona Upland Subdivision of the 
Sonoran Desert become an integral part of the flora as mixed paloverde-cacti communities. 
Desert mountain ranges in western Arizona (i.e., west of a line drawn between Buckeye and Gila 
Bend and south of Interstate 10 [I-lo]) are largely ecotonal between the Lower Colorado River 
Valley and Arizona Uplands subdivisions of the Sonoran Desert. In these mountains 
characteristic Arizona Upland community types (i.e., mixed paloverde-cacti) are rather strongly 
restricted to drainageways with Lower Colorado River Valley Subdivision communities (i.e., 
creosote bush communities) dominating on interfluvial areas. 

~ 

Cacti are a common feature within the Arizona study area. Most species are restricted to rocky 
upland conditions, although at least one, the night-blooming cereus (Peniocereus greggii), is 

This distinction is clearly visible on the bajadas on the west sides of the Dome Rock and 
Plomosa mountains, on the north side of the New Water Mountains, and on the east side of the 
Eagletail Mountains. In each of these ranges, there tends to be well-developed communities of 
foothill paloverde (Parkirzsorzia ~~zicrophylla), ironwood, and a variety of cacti, including saguaro 
(Canzegiea gignutea), on the bajadas. Examination usually reveals that these communities are 
almost wholly restricted to drainages, including the smallest runnels, rather than being evenly 
distributed. Between the drainageways, the landscape is dominated by Lower Colorado River 
Valley Subdivision communities of creosote bush and bursage, with several species of cholla 
(Opuntia spp.), small columnar cacti, and prickly pear cacti (Opuntia spp.). The arborescent 
communities tend to follow drainages upslope, frequently giving hillsides the appearance of 
being true mixed paloverde-cacti communities, when in fact the interstitial landscape is 
dominated by creosote bush, bursage, and white brittlebush (Encelia farinosa). Perhaps the finest 
example of this situation in the study area occurs on the west slope of the southern Plomosa 
Mountains (west New Water Mountains), between Gold Nugget Road and Quartzite, where one 
has the distinct impression that lands south of 1-10 are wholly dominated by woodlands of 
paloverde, ironwood, and saguaro. Viewed from the air, however, it is clear that these species are 
totally riparian and do not occur on interfluvial sites. 

Creosote bush communities in the Arizona study area strongly dominate alluvial valley bottoms 
and are often the dominant vegetation type on mountain slopes. In the western part of the 
Arizona study area, west from approximately the central Plomosa/New Water Mountain 
complex, creosote bush communities are found on highly varnished desert pavement, while in 
the eastern part of the study area (e.g., the Harquahala and Ranegras plains), they occur on fine 
textured to gravelly soils. 

Wash communities in the Arizona study area vary in species dominance depending on soil type. 
Washes that traverse broad creosote bush flats on fine soils (e.g., Centennial Wash) tend to be 
dominated by mesquite. Washes traversing rockier soil types support communities of ironwood, 
paloverde, saguaro, and a variety of shrubs. Smoketree, white burrobrush, and sweetbush are 
common in larger washes away from major mountain masses. For example, the large washes that 
drain the west side of the Dome Rock Mountains are dominated by smoketree and burrobrush at 
their lower ends. 
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rather strongly restricted to creosote bush flats with fine soils. Mountain slopes, hills, and rocky 
outcrops provide habitat for several species of cholla, prickly pear, and columnar cacti. The 
saguaro tends to become less common from east to west in the study area, and it probably does 
not occur at all in the study area west of the Colorado River. This obvious decrease in saguaro 
density is probably related to the diminution of summer rainfall from east to west in Arizona. 

Wildlife 

The mammalian fauna of the study area is dominated by species of small, nocturnal rodents and 
bats including several species of mice and kangaroo rats. Big game species present include desert 
bighorn sheep (Ovis carzadensis nzexicarza), mule deer (Odocoileus henzionus), and javelina 
(Pecari tajacu). Carnivores present likely include coyote (Canis latrarzs), gray fox (Urocyon 
cinereoargenteus), badger (Taxidea taxus), bobcat (Lynx rufis), and skunks (Mephitis mephitis 
and Spilogale gracilis). 

Typical avian species present include black-chinned sparrow (Aniphispiza biliizeata), roadrunner 
(Geococcyx califorizianus), Gambel’s quail (Callipepla ganzbelii), Gila woodpecker (Melaizerpes 
uropygialis), curve-billed thrasher (Toxostonza cuwirostre), and mourning dove (Zenaida 
nzacro u ra) . 

Representative amphibian and reptiles include Sonoran green toad (Bufo retiformis), zebratail 
lizard (Callisau rus dracoizo ides), whiptai 1 s (Cizenzidophorus spp .), western diamondback 
rattlesnake (Crotalus atrox), desert tortoise (Gopherus agassizii), and horned lizards 0 
(PhTyTZOSO77Za Spp.). 

POTENTIAL IMPACTS - PROPOSED ROUTE 

Potential impacts to biological resources associated with the proposed route are related to 
activities likely to occur during the construction, operation, and maintenance of the line. 
Additional impacts could result if roads created for this project provide access to previously 
inaccessible areas. Overall impact levels were determined to be low to moderate, based on the 
review of the resources present, anticipated level of disturbance to those resources, and 
effectiveness of applied mitigation. 

Vegetation 

Impacts to native vegetation associated with construction of the proposed project are not 
expected to be significant. Removal of plants associated with the project is expected to be 
minimal. Native vegetation characteristic of the Sonoran Desert is extensive in southern Arizona. 
Therefore, removal of the relatively small amount of native vegetation present on the project site 
would not harm this vegetation community as a whole. 
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Indirect impacts associated with the construction of the proposed transmission line could include 
an increase in non-native weed establishment and recruitment, particularly at tower sites, crane 
pads, materials stockpile yards, and concrete batch plant sites. 

0 

Wildlife 

MAMMAL SPECIES THAT MAY OCCUR IN THE VICINITY OF THE PROPOSED PROJECT 

Desert shrew 
Common Name Scientific Name Habitat 

Notiosorex crawfor-rli Any area with ample ground cover including plant debris, trash, 

In areas where native vegetation is cleared there would be a permanent loss of potential habitat 
for small mammals, reptiles, and birds. Construction activities may result in temporary 
disturbance of wildlife due to the presence of construction equipment and human activity. 
Another construction-related impact is the potential for incidental injury or mortality of reptiles 
and fossorial mammals, although such impacts are expected to be minimal. Fish present in the 
Colorado River would not be affected by this project. The proposed transmission line would span 
the river. 

Yuma myotis 
Cave myotis 
Occult little brown bat 

California myotis 

Western pipistrelle 

Big brown bat 
Red bat 

Western yellow bat 
Spotted bat 
Townsend’s big-eared 
bat 
Pallid bat 

Brazilian free-tailed bat 

Pocketed free-tailed bat 

POTENTIAL IMPACTS - SUBALTERNATE ROUTES 

Myotis yuriinrzerzsis 
Myotis velifer 
Myotis 1iicifLigcis 
OCCll ltus into ponderosa 
Myotis cnliforizicirs 

Pipistrellus Izesperirs 

Eptesiciis fiisciis Wooded areas, desertscrub 
Lnsiiirirs borealis 

Lnsiiiriis x-nritlzirzirs 
Eiiclerriza iiiaciilatiiiiz 

Plecotiis tow/zsenclii 

Antrozous palliclus 

Tciclczricla brasiliensis 

Taclarirla 
feiiiorosacca 

Areas with rivers, ponds, canals, or other permanent water 
Desertscrub with caves, mines, or bridges and water nearby 
Found at higher elevations, generally from the oak-pine zone up 

Desertscrub with rock faces containing crevices, occasionally 
caves and mines 
Areas with canyon walls or cliff faces for roosting, streambeds, 
and tanks for foraging 

Roosts in large trees or shrubs along riparian habitats or the 
edges of fields and urban areas 
Roosts in palms or broad-leaved trees in riparian habitat 
Uneven rocky cliffs near a riparian area 
Areas with caves or mines, structures for night roosts 

Desertscrub with caves, mine, cliffs, bridges, or other structures 
for roosts 
Desertscrub and foothills with mines, caves, bridges or old 
buildings 
Rocky cliffs and slopes, structures 

Impacts associated with the Harquahala-West and Palo Verde Subalternate routes would be 
similar to those for the Proposed Route for vegetation and wildlife. 

TABLE D-1 

I andlumber 
I Sonoran desertscrub with caves and mines California leaf-nosed I Mczcrotus 

bat I cnliforrzicus I 
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\lack-tailed jack rabbit 
Iarris’ antelope 
quirrel 
tock squirrel 

tound-tailed ground 
quirrel 
3otta’s pocket gopher 
,ittle pocket mouse 

bizona pocket mouse 
cock pocket mouse 

lesert pocket mouse 

3ailey’s pocket mouse 
Vlerriam’s kangaroo rat 
lesert kangaroo rat 
Western harvest mouse 

:actus mouse 
Deer mouse 

Southern grasshopper 
mouse 
Arizona cotton rat 
White-throated wood 
rat 
Desert wood rat 
Muskrat 
House mouse 
Coyote 
Kit fox 
Gray fox 

Raccoon 

TABLE D-1 
vIAMMAL SPECIES THAT MAY OCCUR IN THE VICINITY OF THE PROPOSED PROJECT 

CommonName I Scientific Name 1 Habitat 

Lepiis calforiiicus 
Ainiiiospe~inoplziliis 
Iza rris ii 
Sperinophiliis 
vnriegatus 
Sperrnoplzilus 
tereticnudus 
Tlioriioinys bottne 
Perognntlzus 
longirneinbris 
Perogrinthus ainpliw Desertscrub 
Clzaetoclipus Rocky areas of desertscrub 
irzteriii erlius 
Clinetoclipus 
perticillatus 
Clinetoclipus bnileyi 
Diporloniys merriami 
Dipodoriiys desert; 
Reitlarodorztonzys Desertscrub or chaparral 
naegnlotis 
Peronzyscus ereinicus 
Peroiizyscus 
ninriiculntus or intermittent creeks 
Oiiyclzonzys torriclus 

Signiodorz nrizonne 
Neotornn nlbigula 

Neotomn lepicln Desertscrub 
Oizclatrn zibetlzicus 
Mus iizusccilus 
Cnrzis lntrnrzs 
Vulpes mncrotis 
Urocyorz 
ciiieronrgerzteus 
Procvor1 lotor 

Desertscrub and other areas with open ground cover 
Rocky areas of creosote bush/saltbush/bursage 

Rocky areas above 1,600 feet 

Creosote bush/saltbush desert with sandy or gravelly soil 

Any area with soil suitable for digging burrows 
Sandy or gravelly soils in broken or rolling country 

Sandy areas of desertscrub with sparse vegetation 

Flats and lower slope areas of desertscrub 
Sandy areas of desertscrub 
Areas with deep sandy soil 

Desertscrub, rocky areas, chaparral 
Coniferous or riparian woodland, desertscrub adjacent to canals 

Desertscrub or semi-desert grassland with compact soil 

Mesquite scrub and weedy areas along canals and washes 
Areas below the conifer belt, especially with Opurztin or 
paloverde 

Irrigation canals associated with the Gila River 
Weedy areas and cultivated fields, usually near human habitation 
Cosmopolitan, from spruce forest to low desert 
Desertscrub and desert grassland with sandy or softer clay soils 
Open desertscrub, chaparral, lower elevation woodland 

Areas with Dermanent water 

lie free-tailed bat 1 Tc 

Ringtail 
Badger 
Western spotted skunk 

Striped skunk 
Southwestern river otter 

Mountain lion 
Bobcat 

v , zclaricla riiacrofis I Rocky cliffs with crevices 
)esert cottontail 1 Sylvilagus aurluboriii I Desertscrub, semi-desert grassland 

Bnssnriscus nstutiis 
Tnxiden taxus 
Spilogale gracilis 

Mephitis rriepplzitis 
Loiitrn carznclertsis Rivers and lakes 

Pllllla col1color 
Felis ri&s 

Steep rocky areas near water 
Flats and drainages adjacent to mountains, grasslands 
Low and middle elevations, often in rocky areas or around 
human habitation 
From spruce/fir belt to sea level, usually near permanent water 

soI1orn 
Rocky or mountainous areas, especially with many deer 
Rocky upland areas interspersed with open deseit, grassland or 

I 
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Common Name Scientific Name 
Collared peccary T ~ J V ~ S S L ~  tnjncri 

Mule deer Oclocoileiis heriiionirs 
Desert bighorn sheep Ovis carinclerisis 

mesicnnn 

Habitat 
Desertscrub, especially in thickets along creeks and old 
streambeds 
Pine forest, oak woodland, chaparral, upland desert 
Found in precipitous desert mountain ranges 

Common Name Scientific Name 
Common loon Gnvin iniriier 

Pied-billed grebe Porlilyiiibiis pocliceps 
Eared grebe Pocliceps nigricollis 
Western grebe Aeclzriiophorcis 

Double-crested cormorant Plzalncrocornx auritus 
Western least bittern 

Great blue heron Ardea lierodins 
Great egret Arclea alba 
Snowy egret Egretta tlzula 
Green heron Butor-ides virescerzs 
Black-crowned night heron Nycticornx izycticorax 
White-faced ibis Plegaclis clzihi 
Canada goose Brants cariatleizsis 
Gadwall Aims strepera 
American wigeon Arzns niiiei-icnna 
M a1 1 ard 

occicleritalis 

1x0 br ycliiis exil is 
liesperis 

Aims plntyrhynclzos 

Habitat 
Lakes, ponds, and aqueducts 
Lakes, ponds, streams, and canals 
Lakes and ponds 
Lakes, ponds, and lagoons 

Lakes, ponds, streams, and aqueducts 
Marshy areas of emergent vegetation 

Lakes, ponds, streams, canals, and marshes 
Ponds, streams, and marshes 
Ponds, streams, and marshes 
Lakes, ponds, streams, marshes, and canals 
Lakes, ponds, marshes, and streams 
Lakes, ponds, streams, marshes, and fields 
Lakes, ponds, and fields 
Lakes, ponds, and streams 
Lakes, ponds, and streams 
Lakes, ponds, streams, and canals 
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B lue-winged teal 
Cinnamon teal 
Northern shoveler 
Northern pintail 
Green-winged teal 
Redhead 
Ring-necked duck 
Lesser scaup 
Bufflehead 
Ruddy duck 
Turkey vulture 
Osprey 
Bald eagle 

Northern harrier 
Sharp-shinned hawk 
Cooper’s hawk 
Swainson’s hawk 
Red-tailed hawk 
Ferruginous hawk 

Arms cliscors Ponds 
Anns cynnoptera 
Arias clypeatn 
Arias aciita 
Aims crecca 
Aytliya ariiericnr?n Lakes and ponds 
Aytlzya collnris Lakes and ponds 
Aytlzya afiriis Lakes and ponds 
Birceplinla albeoln 
Oxyiira jnrmicerisis Lakes and ponds 
Cathnrtes niira 
Pcirzcliori lznlicietiis Lakes and streams 
Halineetiis Lakes and rivers 
leiicocepliciliis 
Circus cynrieiis Wetlands, open fields 
Accipiter striatiis Generally distributed 
Accrpiter cooper-ii 
Biiteo swiirisoizi Fields and desert 
Biiteo jnriinicerisrs 
Biiteo regcilis Dry, open country 

Ponds, streams, and canals 
Lakes, ponds, and streams 
Lakes, ponds, and streams 
Lakes, ponds, and streams 

Lakes, ponds, and streams 

Open country, woodlands, farms 

Broken woodlands or streamside groves 

Plains, prairie groves, desert 



TABLE D-2 

Common Name Scientific Name 
American kestrel Fnlco spnr-veriiis 

Habitat 
Open country, cities 

Common Name Scientific Name 
American kestrel Fnlco spnr-veriiis 

Habitat 
Open country, cities 

l i  

Vestern snowy plover I CIinrncIriiis I Beaches and dry mud or salt flats along the margins of 

Prairie falcon Fnlco iiiexicaiiiis 
Peregrine falcon Fa lco p ereg riri i is 
Gambel’s quail Cnllipepla gnriibelii 
Yuma clapper rail Rnllirs lorzgirostris 

Dry, open country, prairies 
Cliffs, generally distributed, tops of tall urban buildings 
Desert scrublands and thickets 
Cattail marshes and/or bulrush marshes 

~ 

>east sandpiper 1 Cnlirlris iiziriiitilla I Ponds and streams 
,ong-billed dowitcher I ~irizriodrorii LIS  1 Ponds and streams 

Prairie falcon Fnlco iiiexicaiiiis 
Peregrine falcon Fa lco p ereg riri i is 
Gambel’s quail Cnllipepla gnriibelii 
Yuma clapper rail Rnllirs lorzgirostris 

Dry, open country, prairies 
Cliffs, generally distributed, tops of tall urban buildings 
Desert scrublands and thickets 
Cattail marshes and/or bulrush marshes 
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:ommon moorhen 
imerican coot 
Lilldeer 
heater yellowlegs 
;potted sandpiper 
Vestern sandpiper 

alexanclririus riivosirs 
Gnllirziila chloropcrs 
Fiilicn nriiericarin 
Clznrnclrius vociferiis 
Trirign ~nelnrioleiica 
Actitis ritaculnrin 
Cn 1 iclris r i m  ii ri 

rivers, lakes, and ponds 
Streams, marshes, and ponds 
Lakes, ponds, streams, and marshes 
Ponds, streams, and fields 
Lakes, ponds, streams, and flooded fields 
Lakes, ponds, streams, and canals 
Ponds and streams 

Nilson’s phalarope 
Cing-billed gull 
Cock dove 
White-winged dove 

vlourning dove 
Western yellow-billed 
:uckoo 
3reater roadrunner 

Barn owl 
Western screech owl 

Sreat horned owl 
Cactus ferruginous pygmy- 
awl 
Elf owl 
Burrowing owl 
Lesser nighthawk 
Common poorwill 
White-throated swift 
B lack-chinned 
hummingbird 
Costa’s hummingbird 
Rufous hummingbird 
Belted kingfisher 
Gila woodpecker 
Ladder-backed woodpecker 

Northern flicker 
Gilded flicker 

scolopnceiis 
Phnlnropus tricolor Lakes and ponds 
Lnrcis delnwnrerzsis 
Coluriiba livia 
Zerinicln nsinticn 

Zerinidn ~iincroirt-a 
Coccyzus nrizericarius Riparian areas 
occideritalis 
Geococcyx 
cnliforninrzcrs chaparral and oak woodland 
Tyto alba 
Otus kertriicottii 

Bubo virgirzinnus 
Glaiicidiurii 
br-nsilinriuii~ cnctoriiiiz Sonoran desertscrub 
Micrntlierie wlzitrieyi 
Atlierie cuiiiculnrin 
Cliordeiles nciitipeririis 
Plznlneiioptiliis riuttnllii 
Aeronnutes saxntnlis 
Arclailochus nlexnridri 

Cnlypte costae 
Selnspliorus rufirs 
Ceryle nlcyori 
Melarierpes iiropyginlis 
Picoirles scnlnris 

Colnptes nirr-ntiis 
Colnptes clirysoicles 

Lakes, ponds, and streams 
Parks, fields, urban settings 
Dense mesquite, mature citrus groves, riparian 
woodlands, saguaro-paloverde deserts 
Wide variety of habitats 

Scrub desert and mesquite groves, less common in 

Dark cavities in city and farm buildings, cliffs, trees 
Open woodlands, streamside groves, deserts, suburban 
areas 
Common in wide variety of habitats 
Mature cottonwood/willow, mesquite bosques, and 

Desert lowlands, canyons, foothills 
Open country, golf courses, airports 
Dry, open country, scrubland, desert 
Sagebrush and chaparral slopes 
Mountains, canyons, and cliffs 
Lowlands and low mountains 

Desert washes, dry chaparral 
Suburban and riparian areas 
Rivers and brooks, ponds and lakes, estuaries 
Towns, scrub desert, cactus country, streamside woods 
Dry brushlands, mesquite and cactus country, towns and 
rural areas 
Open woodlands, suburban areas 
Low desert woodlands, favors saguaro 



TABLE D-2 
BIRD SPECIES THAT MAY OCCUR IN THE VICINITY OF THE PROPOSED PROJECT 

Common Name Scientific Name Habitat 
Western wood-pewee Coiitopus sol-cliclulus Riparian areas, wooded habitats, including suburban 

areas 
Southwestern willow Eiiipirlorinx trnillii Brushy habitats in wet areas 
fl vcatcher extiin us 
Pacific-slope flycatcher Eiiipicloriax cli‘cilis Migrant through lowlands 
Black phoebe 
Say’s phoebe Snyol-llis saya Dry, open areas, canyons, cliffs 
Vermilion flycatcher Pyrocephalus rubirius Streamside shrubs, bottomlands, near small wooded 

Sayoriiis i7igricniis Woodlands, parks, suburbs, prefers to nest near water 

I I nonds 
Ash-throated flycatcher 
Brown-crested flycatcher 
Western kingbird 
Common raven 
Bell’s vireo 
Warbling vireo 
Horned lark 
Tree swallow 
Violet-green swallow 

Northern rough-winged 
swallow 
Cliff swallow 

Barn swallow 
Verdin 
Cactus wren 

Rock wren 
Canyon wren 
Bewick’s wren 
House wren 
Ruby-crowned kinglet 
Black-tailed gnatcatcher 
Western bluebird 

American robin 
Northern mockingbird 
B endire’s thrasher 
Curve-billed thrasher 
Crissal thrasher 
American pipit 
Cedar waxwing 
Phainopepla 
Loggerhead shrike 
European starling 
Orange-crowned warbler 
Lucy’s warbler 
Yellow warbler 

I Yellow-rumDed warbler 

r - ~ - -  - 

Myiarclirts ciiier-nsceris 
Myiarchus tyrnririulus 
Tyrnizrius verticalis Dry, open country 
C017~LiS cornx 
Vireo bellii 
Vireo gilvus Migrant in lowlands 
Erei~oplziln nlpestris 
Tncliyciiietn bicolor 
Tnchycirzeata 
tlznlnssinn 
Stelgiclopteryx 
serriperiii is 
Petroclzel idorz 
pyrrlzollotn 
Hirurzclo rusticn 
Auripnrus flnviceps Southwestern desert 
Cariipylorhyrzclzus Cholla cactus habitat 
brurineicnpillus 
Salpinctes obsoletus 
Cntlzerpes niexicarzus 
Tlzryoiiinizes bewickii Wooded riparian areas 
Troglodytes nedoiz Dense, brushy areas 
Regulus cnlerzcluln Woodlands, thickets 
Polioptiln iiielnnurn Desert, especially washes 
Sialin riiexicnnn Woodlands, farmlands, orchards, deserts, especially in 

mesquite-mistletoe groves 
Turclus iii  ig rnto rius Generally distributed 
Miinus polyglottos Variety of habitats 
Toxostoinn beiidirei Open farmlands, grasslands, brushy desert 
Toxostornn ccrr-vir-ostr-e Cholla deserts and suburban areas 
Toxostoiiia cr-issnle Riparian areas and washes 
Arithiis rubescens Fields, ponds, pastures, riparian areas 
Bonzbycilln cedroruiii Riparian and suburban areas 
Plzniiiopepla 17 itens Riparian areas, especially in trees with mistletoe 
Lnriius luclovicinn~is Generally distributed 
Sturizus vulgaris Generally distributed 
Veri?iivoi-n celata 
Veriiiivoi-n lucine 
Deiirlroicn petechia 
Dericlroicn coroiintn 

Wide variety of habitats 
Saguaro desert, river groves, lower mountain woodlands 

Mountains, deserts, coastal areas 
Riparian areas, especially in mesquite trees 

Dirt fields, gravel ridges, shores 
Streams, ponds, and lakes 
Riparian areas, streams, ponds, and lakes 

Banks of streams and canals, streams, ponds, and lakes 

Lakeside, cliffs, and canals; nesting under nearby bridges, 
buildings, and other overhangs; streams and ponds 
Streams, ponds, lakes, and agricultural areas 

Arid and semiarid habitats 
Canyons and cliffs, often near water 

Riparian and suburban areas in lowlands 
Mesquites and cottonwoods along watercourses 
Wet habitats, open woodlands, gardens, orchards 
RiDarian and suburban areas 
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TABLE D-2 
BIRD SPECIES THAT MAY OCCUR IN THE VICINITY OF THE PROPOSED PROJECT 

Common Name Scientific Name Habitat 
I’ownsend’s warbler Dericlrioca towrisericli Lowland riparian and suburban areas 
Zommon yellowthroat Geotlilypis ti.iclzas Marshes and suburban areas 
Wilson’s warbler Wilsoriia pirsilla Dense, moist woodlands, bogs, streamside tangles 
Yellow-breasted chat Icteria virem Dense thickets and brush 
Summer tanager Pirangn rubra Riparian areas 
Western tanager Pirnnga luclovicinria Transient in lowlands 
heen-tailed towhee Pipilo chlorir rus Brushy areas, riparian, and suburban areas 
lpotted towhee Pipilo riincirlates Brushy areas, riparian and suburban areas 
h y o n  towhee Pipilo firscus Sonoran Desertscrub 
ibert’s towhee Pipilo nberti Riparian areas, suburban areas 
:hipping sparrow Spizelln pnllicln Brushy edges and riparian areas 
trewer’s sparrow Spizella breweri Deserts, field edges, and suburban areas 
Tesper sparrow 
,ark sparrow 
3 lack-throated sparrow Ariipliispizn biliiieatn Desert scrub 
,ark bunting Cnlnriiospiza Brushy desert and field edges 

hvannah sparrow Pnsserculus Open fields, roadsides, and grassy areas 

Song sparrow Melospiza riielodin Riparian areas, marshes, and vegetated lakesides 
,incoln’s sparrow 
White-crowned sparrow Zoizotricliin leucoplzrys Suburban, riparian, and other brushy areas 
lark-eyed junco Junco Iiyeriznlis Desertscrub 
3lack-headed grosbeak Plzeucticus Transient in lowlands 

iiielnrioceplznlus 
Vorthern cardinal Cnrdiiznlis cartlirznlis Woodland edges, swamps, streamside thickets, suburban 

Pyrrhuloxia Carcliiznlis siiiitntus Thorny brush, mesquite thickets, desert, woodland edges, 

Blue grosbeak Guirncn cner-ulen Riparian areas 
Lazuli bunting 

Pooecetes gr-aniirieus 
Chonclestes grn1iii7incus 

Open weedy fields, roadsides, and grassy areas 
Brushy, weedy areas, riparian areas, and field edges 

riielniiocoiys 

snridwiclzerzsis 

Melospizn lincolitii Riparian areas, marshes, brushy fields, and hedgerows 

gardens 

ranchlands 

Weedy and shrubby areas along irrigation ditches and Passeririn arnoerza 

Red-winged blackbird 
Western meadowlark 
Yellow-headed blackbird 

- 
I I other bodies of water and suburban areas 

Agelnius plzoerziceus 
Sturrielln rzeglecta 
Xniithoceplzalus Marshes, fields, feedlots 

Riparian areas, irrigated fields, marshes, and feedlots 
Fields and other open areas, deserts 

Brewer’s blackbird 

Great-tailed grackle 

xnritlzoceplznlus 
Ecipliagus 
cymzoceplinlus 
Quiscnlus r~zesicnnus 

Fields, farmyards, feedlots, ponds, and riparian areas 

Riparian areas, marshes, ponds, farmyards, and suburban 
areas 

Bronzed cowbird 
Brown-headed cowbird 
Hooded oriole 
Bullock’s oriole 
House finch 
Lesser goldfinch 

~ 

House sparrow I Passer cloiiiesticus 1 Associated with human presence 
Sources: National Geographic Society 1999: Witzemaii, et al. 1997 

... _ _ _  
Molotlzrus cierieus 
Molotlzrus ater 
Icterus circiillatus 
Icter-us bullockii Riparian areas 
Carporlacus riiesicarius 
Cnrcluelis psciltrin Riparian areas 

Riparian and suburban areas 
Suburbs and agricultural areas 
Riparian and suburban areas 

Riparian and suburban areas, farmland, desert 

- 
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TABLE D-3 
REPTILE AND AMPHIBIAN SPECIES THAT MAY OCCUR IN THE 

VICINITY OF THE PROPOSED PROJECT 
Common Name 

;onoran desert toad 

3 e a t  plains toad 

<ed-spotted toad 

Southwestern 
woodhouse toad 

2ouch spadefoot 

Bullfrog 

Lowland leopard 
frog 

Sonoran mud turtle 

Sonoran desert 
tortoise 

Spiny softshell 

Great Basin collared 
lizard 

Long-nosed leopard 
lizard 

Western banded 
gecko 
Gila monster 

Scientific Name 

3irfo woocllzoirsei 
rustmlis 

icnpliiopiis coucliii 

?ana catesbeiann 

Kinostenion 
yonorierzse 

Goplierus ngassizii 

Trioriyx spin iferzis 

CrotaphytLls 
bicinctores 

Gariibelia wislizeiiii 
wisliseriii 

Coleoriyx vnriegatus 

Heloderma 
suspectrim cirzctirrii 

Habitat 
Ranges from arid mesquite-creosote bush lowlands and arid 
grasslands into the oak-sycamore-walnut groves in mountain 
canyons, often found near permanent water of springs, 
reservoirs, canals, and streams, but also frequents temporary 

Inhabits prairies or deserts, often breeding after heavy rains in 
summer in shallow temporary pools or quiet water of streams, 
marshes, irrigation ditches, and flooded fields, frequents 
creosote bush desert, mesauite woodland, and sagebrush ulains 

pools 

Desert streams and oases, open grassland and scrubland, oak 
woodland, rocky canyons and arroyos, in crevices among rocks 
for shelter, breeds in rain pools, reservoirs, and temporary pools 
of intermittent streams 
Grassland, sagebrush flats, woods, desert streams, valleys, 
floodplains, farms, and city backyards, in sandy areas, breed in 
quiet water of streams, marshes, lakes, freshwater pools, and 
irrigation ditches 
Frequents shortgrass plains, mesquite savannah, creosote bush 
desert, thornforest, tropical deciduous forest, and other areas of 
low rainfall 
Highly aquatic, remaining in or near permanent water, frequents 
prairie, woodland, chaparral, forests, desert oases, and farmland, 
enters marshes, ponds, lakes, reservoirs, and streams - usually 
quiet water with thick growth of cattails or other aquatic 
vegetation 
Frequents desert, grassland, oak and oak-pine woodland, in 
permanent pools of foothill streams, overflow ponds and side 
channels of major rivers, permanent springs, and in drier areas - 
more or less permanent stock tanks 
Stream-dwelling turtle that frequents springs, creeks, ponds, and 
the water holes of intermittent streams, inhabits woodlands, or 
oaks and pifion-juniper or forests of ponderosa pine and Douglas 
fir, also occasionally inhabits foothill grasslands and desert 
Completely tcrrcstrial desert species requiring firm but not hard 
ground for construction of burrows, frequent desert oases, 
riverbanks. washes. and rockv sloDes 
River turtle attracted to quiet water with bottom of mud, sand, or 
gravel, also enters ponds, canals, and irrigation ditches 
Rock-dwelling lizard that frequents canyons, rocky gullies, 
limestone ledges, mountain slopes, and boulder-strewn alluvial 
fans, usually where vegetation is sparse 
Arid and semiarid plains grown to bunch grass, alkali bush, 
sagebrush, creosote bush, or other scattered low plants, ground 
may be hardpan, gravel, or sand 
Variety of habitats, often associated with rocks 

Canyon bottoms and washes in desert or desert grassland 
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REPTILE AND AMPHIBIAN SPECIES THAT MAY OCCUR IN THE 0 

0 

I'HE PROPOSED PROJECT 
Habitat 

VICINITY 01 
Scientific Name 

Dipsosnurus clonralis 
Common Name 

Jreosote bush desert to subtropical scrub, most common in 
sandy habitats but also occurs along rocky streambeds, on 

Iesert iguana 

)ajadas, silty floodplains, and on clay soils 
Jommon Snuronznliu ater Rock-dwelling, herbivorous lizard, widely distributed in the 

fiesert :huckwalla 
Zebra-tailed lizard Frequents washes, desert pavements of small rocks, and hardpan 

Arid lands on sandy flats, alluvial fans, along washes, and at the 
Zdges of dunes, associated with creosote bush, saltbush, 
greasewood, cactus, and ocotillo in the desert 
Frequents rocky and gravelly habitats of the arid and semiarid 
plains, hills, and lower slopes of mountains, often with cactus, 
mesquite, and creosote bush 
Aeolian sand habitats, at elevations from 300 to 3,000 feet 

Cn 11 isa 11 rus 
drnconoides 

plntyrliiiios 
Plzry11osomn Desert horned lizard 

Regal horned lizard Phryiiosoiiin solnre 

Mojave fringe-toed 
lizard 

Unzn scoparin 

Euiiieces gilberti 
nrizonerzsis 

Found in a wide variety of generally mesic habitats, including 
cottonwood and mesquite riparian areas, chaparral, pinyon- 
juniper woodland, and conifer forest 
Inhabits deserts and semiarid habitats, usually where plants are 
sparse, also found in woodland, streamside growth, and in the 

Arizona skink 

Cneniiclopliorus tigris Western whiptail 

Red-bac ked whip tail 

Desert spiny lizard 

warmer, drier parts of forests 
Found in habitats ranging from the Arizona Upland Subdivision Cnenticloplzorus 

xarltlzonotlls 
- -  

of the Sonoran Desert up to canyons and hills in juniper 
woodlands 
Arid and semiarid regions on plains and lower slopes of 
mountains, found in Joshua tree, creosote bush, and shad-scale 
deserts, mesquite-yucca grassland, juniper and mesquite 
woodland, subtropical thornscrub, and along rivers grown to 
willows and cottonwoods 
Desert species, frequents areas of loose sand and scattered 
bushes and trees, creosote bush, burrobush, galleta grass, 
catclaw. mesauite. and Daloverde 

Sceloporus magister 

Brush lizard Urosnurus grnciosus 

Urosn 11 rus ornnt11s Frequents mesquite, oak, pine, juniper, alder, cottonwood, and 
non-native trees such as tamarisk and rough-bark eucalyptus, but 
may occur in treeless areas, especially attracted to river courses 
Arid or semiarid regions with sand, rock, hardpan, or loam with 
grass, shrubs, and scattered trees, often found along sandy 
washes 

Tree lizard 

Side-blotched lizard 

Western blind snake 

Uta stniisbur-iarin 

Desertscrub and brush covered hillsides with loose soils Leptotyplilops 
lzuriiilis 

Bandedsandsnake Cliiloiiieriisccrs 
Cill ctus 
Cliaririn trivirgcitc/ 
Arizona occicleritalis 

~ 

Rosy boa 
Western glossy 
snake 

Sparsely vegetated desert areas with pockets of loose soil Cliiorinctis occipitnlij Western shovel- 
nosed snake 
Night snake Various upland and desert habitats used 
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TABLE D-3 
REPTILE AND AMPHIBIAN SPECIES THAT MAY OCCUR IN THE 

Scientific Name 
Masticophis 

Common Name 
Coachwhip 

Habitat 
Sparsely vegetated areas from juniper woodland to low desert 

Spotted leaf-nosed 
snake 
GoDher snake 

Scientific Name 
Masticophis 

Long-nosed snake 
Western patch-nosed 
snake 
Glossy snake 

Habitat 
Sparsely vegetated areas from juniper woodland to low desert 

Common kingsnake 

flagellum 
Plzy 1 lorlzyn Cll l  [S 

rlecurtatus 
Pititoplzis caterlifer 
Rlzirioclzeilus lecoritei 
Salvarlora hexalepis 

Ground snake 

Open desert with finer loose soils, especially creosote bush 
(Lnrrea trirletitata) 
Various habitats from mountain to low desert and coastal 
Desertscrub, prairie, tropical woodland to 5,500 feet 
Piiion-juniper woodland to low deserts on variety of soil types 

Southwestern black- 
headed snake 
Checkered garter 
snake 
Western coral snake 

Lnnzpropeltis getillits 

Soizora sertiiariiziilata 

Western 
diamondback 
rattlesnake 
Sidewinder 

woodland 
Woodland, swampland, coastal marshes, river bottoms, 
farmland, prairie, chaparral, and desert 
Wide range of habitats in loose soil with some subsurface 

Southwestern 
speckled rattlesnake 
Black-tailed 
rattlesnake 

Tarztilla lzobartsmitlli 

~ 

Mojave rattlesnake 
Source: Prival 1999; Sti 

moisture 
In loose soil or plant litter in desert grassland and wood land 
habitats 

Tlzarnizopliis 
itiarciarziis 
Micruroides 
eu iyxan tlz cis 

Low elevation rivers, streams, ponds, and canals, and adjacent 
areas. 
Wide range of arid habitats including grassland, woodland, scrub 
and agricultural lands, particularly upland desert in washes and 

Crotalus cerastes 
Crotalus initcliellii 

Arizona elegaris 

Desert areas with fine loose sand, often near small shrubs 
From juniper woodland to succulent desert, often in rocky areas 

Sandy or loamy open areas - light shrubby to barren desert, 
sagebrush flats, grassland, chaparral-covered slopes, and 

river bottoms. 
Wide range of habitats below 7,000 feet Crotal11s atrox 

I 

Crotalus ri7olossiis Upland desert to pine-oak woodland 

Crotalus scutiilatus 
bins 2003 

1 Mostly in upland desert and lower mountain slopes 



Common Name Scientific Name 
Threadfin shad Dorosonia peteiierzse 

Carp Cypr-inw carpio 

Bonytail chub Gila elegarzs 

Habitat 
Lakes, ponds, larger rivers, estuaries, canals, and 
reservoirs; often in moderate current, frequently 
congregating below swift riffles, in circular eddies, or 
in open flowing pools 
Streams, natural lakes, and manmade impoundments, 
over all types of bottoms and in clear or turbid waters 
Flowing pools and backwaters, usually over mud or 

mouthbrooder 
Source: Lee, et al. 1980; Minckley 1973 

Razorback sucker 

Red shiner 

Fathead minnow 
Channel catfish 

Black bull head 

Yellow bullhead 
Mosquitofish 

Sailfin molly 

Largemouth bass 
Green sunfish 

Bluegill 

Black crappie 

Mozambique 
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rocks 
Silt- to rock-bottomed backwaters near strong currents 
and deep pools in medium to large rivers 
Wide variety of low gradient habitats, especially in 
backwaters, creek mouths and medium-sized streams 
with sandkilt bottoms 
Wide range of habitats from ponds to flowing streams 
Clear, medium to large rivers with swift currents over 
sand or gravel-rocky bottoms, may enter brackish 
waters 
Ponds, pools of all sizes in streams and rivers, and in 
swampy habitats 
Clear, rocky-bottomed, medium-sized streams 
Vegetated ponds, lakes, drainage ditches, and 
backwaters and oxbows of sluggish streams; often in 
brackish or marine situations 
Springs, lakes and ponds, rivers and streams, drainage 
ditches, and salt marshes 
Clear, quiet waters with aquatic vegetation 
Varied habitats, usually near cover such as brushy 
banks, cliffs, or piles of rubble; not normally in 
brackish water 
Shallow warm lakes, ponds, and slow-flowing rivers 
and creeks often with abundant aquatic vegetation 
Quiet warm waters, usually associated with abundant 
aquatic vegetation and sandy to muddy bottoms in large 
ponds and shallow areas of lakes 
Slow or still, weedy waters; in canals and backwaters 

Xyraiicheii texaruw 

Notr-opis lutreiisis 

Piriieplzales pr-omelas 
IctalLlI-Us pocrrz crat1rs 

Ictalur-us riielas 

Ictaliirus rzatalis 
Gainbusin afiriis 

Poecilia latipirzria 

Micropterus salnzoicles 
Leporizis cyarzellus 

Leponzis rizacroclzirus 

Pornoxis rzigronzaculatus 

Tilapia rizossnrizbica 
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Methods and Results 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R-14-3-219: 

“Describe aizy existing sceizic areas, historic sites and structures or archaeological sites in the 
vicinity of the proposed facilities and state the effects, if aizy, the proposed facilities will have 
thereoiz. ’’ 

Exhibit E includes summaries of existing visual and cultural resources, as well as the potential 
impacts associated with the construction, operation, and maintenance of the proposed route. For 
further information refer to Exhibit B-2, Devers-Palo Verde No. 2 Transmission Line Project 
PEA (Volume I). 

SCENIC AREASNISUAL RESOURCES 

The visual resource study for the DPV2 project was based on the Bureau of Land Management’s 
(BLM’s) Visual Resource Management (VRM) System and addresses the potential visual effects 
of the proposed project on landscape scenic quality, sensitive viewers, and compliance with 
VRM classes. The visual resource studies were conducted by EPG investigators from August 
2003 to March 2004, and updated in 2005 by reviewing aerial photography, maps and planning 
documents; contacts with agencies; and field reconnaissance of the proposed route. 0 

Data were collected within 2 miles on either side of the centerline of the proposed transmission 
line route in order to characterize the visual resources in the study area. The impact analysis was 
based on the BLM’s VRM System (8400 series, 1984). The study also tiers off of previous 
environmental studies completed for the DPV2 project including the DPV2 PEA (SCE 1988) and 
Final SEIS (BLM 1988). The complete methodology is described in Exhibit B-2, PEA (Vol. I, 
p.4-113). Following is a summary of the results of the study for the portion of the project within 
Arizona. 

Existing Conditions 

Landscape Character 

Landscapes within the study area that would be crossed by the proposed transmission line route 
consist of six distinct landscape character types including: desert mountains, desert foothills, 
bajadas, desert plains, riparian, and agricultural. Each landscape character type is described 



The desert mountains are generally north and northwest trending ridges that are steep, rugged, 
rocky, and surrounded at lower elevations by alluvial fans. These alluvial fans coalesce to form 
the bajada, a gentle rolling terrain dissected by arroyos that exhibit a rock soil and diversity in 
vegetation. Foothills typically occur adjacent to or within the bajada, exhibiting rolling land 
forms and a variety of vegetation and color. 

0 

Between the mountain ridges and foothills/bajada lies the contrasting landscape of the broad 
relatively flat alluvial basins or desert plains. Ephemeral streams or arroyos with their 
xeroriparian vegetation traverse the plains, providing texture and interest in the often sparsely 
vegetated plain along drainages 

The Colorado River, which forms the ArizondCalifornia border is a unique and distinct visual 
feature in the desert landscape. 

Cultural Modifications 

Cultural modifications adjacent to the proposed 500kV transmission line were identified through 
mapping and field review in order to determine those locations where landscape alterations 
would influence landscape scenery and views. In this regard, the presence of existing 500kV 
transmission lines (to be immediately paralleled by the proposed 500kV line) has created an 
existing utility corridor that has modified the local landscape setting along the entire length of 
the proposed route. 

0 
Scenic Quality 

Rating Forms were developed for the landscape types described above consistent with BLM 
methods and used to evaluate the Scenic Quality of the areas affected by the project. Areas 
designated as Class A scenery (distinctive quality) include mountainous terrain consisting of a 
variety of rock formations, including Burnt Mountain, Dome Rock Mountain, and the KOFA and 
Plomosa mountains. The Colorado River, with its flowing waters and associated riparian 
vegetation, is also considered Class A scenery in an otherwise arid landscape 

Class B scenery is associated with landscapes having less visual variety (e.g., the southern 
portion of the Plomosa, Eagletail, Big Horn, and Saddle mountains) and the foothills of the 
KOFA National Wildlife Refuge, where special features such as saguaro cactus are present. The 
local variety represented through color contrast, texture, and visual interest associated with 
agricultural use in a desert landscape resulted in a Class B scenic designation for the agricultural 
lands located near the Harquahala Switchyard. 

Class C landscapes (those considered to be common, with minimal variety) are generally 
associated with low, isolated desert hills and desert plains (typically with a low diversity of 
vegetation). Examples of Class C scenery include the Ranegras and Harquahala plains. 



Sensitive Viewers 

Visual sensitivity reflects the degree of concein for change from sensitive viewing locations 
within the project area. Sensitive viewers within the study area include residential, recreation, 
and travel route viewers as described below. 

Residential Viewers 

Residential viewers are limited to isolated dispersed residences located only along Link l a  
(agricultural lands within Harquhala Valley) and Link 2 (one residence within the KOFA 
National Wildlife Refuge). These viewers were determined to have high visual sensitivity. 

Recreational Viewers 

High visual sensitivity was identified for all dispersed recreation associated with wilderness 
areas including Hummingbird Springs, Big Horn Mountains, Eagletail Mountains, KOFA 
National Wildlife Refuge, and New Water Mountains. Additionally, the La Posa Recreation Area 
and the Colorado River are identified as high sensitivity recreation areas. 

Areas of moderate sensitivity include the proposed equestrian trail along the CAP 

Travel Route Viewers 

No high sensitivity travel routes were identified within the study area. 1-10, Buckeye-Salome 
Road, and State Route (SR) 95, were all identified as moderately sensitive travel routes. 

Agency Management Ob-iectives 

Visual resources on lands administered by the BLM are managed based on established Resource 
Management Plans (RMPs), including VRM classes. In this regard, the VRM classes assist in 
defining the acceptable degree of visual change in the natural landscape on public lands. There 
are four VRM classes (I, 11,111, and IV). Class I areas are afforded the highest level of protection 
and Class IV the lowest. 

The proposed Devers-Harquahala transmission line route does not cross any Class I lands 
(predominantly wilderness areas). However Class I areas identified within the project area, that 
would not be affected by the proposed project, include the KOFA National Wildlife Refuge and 
New Water Mountains, Eagletail Mountains, Big Horn Mountains, and Hummingbird Springs. 

Areas designated as Class I1 include the KOFA Mountains, Wildlife Refuge, and the Colorado 
River and would be crossed by the proposed route within a designated BLM utility corridor. 
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Areas designated as class 111 include portions of the La Posa, Ranegras, and Harquahala plains; 
Tonopah Desert; Dome Rock and Plomosa mountains; and Plomosa Pass. In addition, Class 111 
designated areas are interspersed among the agricultural lands near the Harquahala Generating 
Station, Plomosa and Saddle mountains, in a small portion of the Dome Rock Mountains, and in 
the Colorado River Riparian Zone. Again, within these areas the proposed route would be 
located in a designated BLM utility corridor on lands managed by the BLM. The remainder of 
the proposed route crosses lands designated as class IV within a designated BLM utility corridor. 

Potential Impacts 

Potential impacts consist of effects on scenic quality, views from sensitive viewing locations 
(residences, travel routes, and recreation areas) and compliance with VRM. The majority of 
impacts that would result from the construction of the proposed project are predicted to be 
minimal because (1) the proposed Devers-Harquahala 500kV transmission line would be 
constructed using existing access roads within a designated BLM utility corridor; (2) the 
proposed transmission line would be constructed parallel to existing 500kV transmission lines 
with similar structures and spans where applicable; (3) high sensitivity viewers (residences) are 
limited and occur in dispersed isolated areas along the proposed route; and (4) viewers from 1-10 
travel at a high rate of speed (short viewing duration) and the proposed route would be 
backdropped for the majority of the length of the corridor. In evaluating potential impacts, 
simulations were produced for the proposed project from key viewpoints along the proposed 
route and the Harquahala-West Subalternate Route (Exhibit B-2 - Proponent’s Environmental 0 Assessment). 

Impacts to scenic quality, sensitive viewers, and compliance with agency management objectives 
(VRM classes) are summarized below. 

Scenic Quality 

Potential impacts to scenic quality are anticipated to be minimal as the Devers-Harquahala line 
would parallel the existing DPV 1 500kV transmission line within a designated BLM utility 
corridor primarily in Class C landscapes. In areas of higher scenic quality (e.g., in areas of Class 
A and B scenery) impacts again, would be reduced based on the modified setting and presence of 
the existing transmission line. In specific locations, (in Copper Bottom Pass, within the Dome 
Rock Mountains) the proposed new line (conductors) has been previously installed on existing 
double-circuit lattice tower structures within a designated BLM utility corridor, resulting in 
minimal change. 

Application for a Certificate Devers-Palo Verde No. 2 500kV 
of Environmental Compatibility E-4 Transmission Line Project 

0 



Sensitive Viewers 

Residential Viewers 

Travel Route Viewers 

Potential impacts to travel routes within the project area are anticipated to be minimal because 
the proposed line would parallel an existing 500kV transmission line within a designated BLM 
utility corridor. Furthermore, the proposed transmission line would be backdropped and 
intermittently screened by topography and/or vegetation from viewers using I- 10 and Buckeye- 
Salome Road. While impacts are anticipated to occur where the proposed route crosses 1-10, 
these impacts would be reduced because the proposed route would parallel the DPVl line and 
the future TS5 500kV transmission lines with similar structures and spans. SR 95 would be 
crossed by the proposed route adjacent to an existing 161kV H-frame transmission line at 
approximately a 90-degree angle, effectively reducing viewing duration, thus further minimizing 
impacts. 

a 
~ 

Agency Management 0b.iectives 

Impacts to residential viewers would occur in the agricultural lands of the Harquahala Valley, 
noi-th of the Eagletail Mountains, and to an isolated residence within the KOFA National 
Wildlife Refuge. These impacts would be minimized because the proposed route would parallel 
an existing 500kV transmission line with similar structures/spans and use existing access roads 
within a designated BLM utility corridor. This would apply to both existing viewers and viewers 
associated with potential planned future use. 

Recreational Viewers 

Potential impacts to recreation viewers are anticipated to be minimal as the proposed Devers- 
Harquahala transmission line route parallels the existing 500kV transmission line within a 
designated BLM utility corridor. These impacts would be associated with views from recreation 
users along the Colorado River and recreation areas near the river, in the KOFA National 
Wildlife Refuge, at the La Posa Visitor Area, and in the Big Horn and Eagletail mountains, and 
future CAP trail users. 

The proposed route would cross lands considered to be of Class 11, Class 111, and Class IV within 
a designated BLM utility corridor adjacent to the existing 500kV transmission line. Therefore, 
the project is expected to be in compliance with VRM objectives. 



Harquahala-West Subalternate Route 

In general, impacts to scenic quality are anticipated to be minimal because the route would occur 
in primarily Class C landscapes adjacent to disturbance created by an existing pipeline corridor 
that would be paralleled for portions of the subalternate route. 

Several residences occur within ?h to 1 mile of the route with open direct views of the 
subalternate project route. Because this route would not parallel an existing linear facility, 
impacts to those residences would be greater than in areas where existing facilities would be 
paralleled along the proposed route. 

Impacts would result to sensitive recreation viewers using the trail in the Eagletail Wilderness. In 
this area, the views of the subalternate route, however, are partially screened and back-dropped 
and would occur approximately 1 mile away from the trail, resulting in minimal impacts. A 
simulation (Exhibit B-2 - Proponent’s Environmental Assessment, Figure 5-8) was prepared to 
depict the project as it would appear from the trail viewpoint. Transportation views are from 
minor and secondary local roads. 

Palo Verde Subalternate Route 

Impacts to scenic quality (primarily Class C scenery) are anticipated to be minimal for this . -  

alternative as the existing conditions along the subalternate route have been modified by existing 
transmission lines and associated access roads. 0 
Impacts to sensitive viewers are also anticipated to be minimal and limited to an isolated 
residence as well as travelers using the Buckeye-Salome Road and minor and secondary roads 
(in the vicinity of Palo Verde Nuclear Generation Station) as the proposed transmission line 
would be constructed adjacent to two 500kV transmission lines for the majority of the route. No 
recreational viewers were identified in the context of this alternative. 

HISTORIC SITES AND STRUCTURES AND ARCHAEOLOGICAL SITES 

Overview 

A cultural resources investigation was conducted to determine whether or not any historic sites 
and structures or archaeological sites are in the vicinity of the proposed Devers-Harquahala 
500kV transmission line, and how they might be affected by the construction of the line. The 
investigation included a records review and a Class I11 cultural resource pedestrian survey of 
potentially affected tower sites and spur roads associated with the proposed DPV2 transmission 
line project (Dobschuetz et al. 2004; Dobschuetz principal investigator). The records review 
included research at the following agencies and institutions: 

m Arizona State Historic Preservation Office 
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Arizona State Museum 
rn 

Museum of Northern Arizona 
Department of Anthropology at Arizona State University 

State and Phoenix and Yuma field offices of the BLM 
0 

The goal of the review was to identify any prior cultural resource surveys and recorded 
archaeological and historical sites within approximately 1 mile of the proposed and alternative 
transmission line routes. 

In consultation with the BLM, it was decided that an update of the previous cultural resource 
studies was appropriate given the length of time that had passed since they were conducted. SCE 
hired EPG to conduct the update by revisiting proposed tower locations and spur roads for those 
portions of the project located in Arizona. A 220- by 750-foot area was also surveyed for a 
proposed series capacitor bank site adjacent to the Devers-Harquahala right-of-way. 

EPG also conducted studies for two subalternate routes, the Palo Verde Subalternate Route and 
the Harquahala West Subalternate Route. The Palo Verde Route study included intensive 
pedestrian survey of an alternative route that would terminate at the Palo Verde Nuclear 
Generating Station. The Harquahala West Route Study included a research review and limited 
sample survey of the route that would extend from a point near the El Paso Natural Gas Wenden 
Compressor Station to the Harquahala Switchyard. These alternatives will be discussed below 
within their respective sections. 

Based on the cultural resource studies, we recommend a finding of no adverse effect to the 
historic properties for the proposed project. 

Proposed Route 

The intensive pedestrian survey of the proposed tower locations, associated spur roads, and the 
five-mile segment from the original Proposed Route to the Harquahala Generation Switch yard 
resulted in the observation of (Dobschuetz et al. 2004) the following: 

m 29 isolated occurrences 

11 previously recorded sites; AZ R:7:49 (ASM), AZ R:8:37 (ASM), AZ R:8:44 (ASM), 
AZ R:8:60 (ASM), AZ S:5:15 (ASM), AZ S:6:21 (ASM), AZ S:7:1 (ASM)/AZ S:7:1 
(ASU), AZ S:7:15 (ASM), AZ S: 8:l (ASM), AZ S:8:10 (ASM)/AZ S:8:12 (ASU), and 
AZ S:8: 17 (ASM) 

1 newly recorded site, AZ R:7: 113 (ASM) 

The isolated occui-rences do not meet the criteria necessary for listing on the National Register of 
Historic Places (NRHP). 
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A total of nine of the eleven previously recorded sites (AZ R:7:49 [ASMI; AZ R:8:37 [ASMI; 
AZ R:8:44 [ASMI; AZ R:8:60 [ASMI; AZ S:5:15 [ASMI; AZ S:6:21 [ASM];AZ S:7:1 
[ASMIIAZ S:7:1 [ASU]; AZ S:7:15 [ASMI; and AZ S:8:10 [ASM]/AZ S:8:12 [ASU]) were 
recommended as not eligible for listing on the National Register of Historic Places. None of 
these previously recorded sites was relocated during our intensive pedestrian survey of the 
proposed tower locations. Previous studies on these sites noted that some of the sites (AZ R:8:37 
[ASMI; AZ R:8:44 [ASMI; AZ S:6:21 [ASMI; and AZ S:7:1 [ASMI) were surface collected 
(Carrico and Quillen 1982; Swartz and Dongoske 1987). The remaining sites that were not 

1 subjected to surface collection were small sites (less than 5m2) or those sites that consisted of 
several small loci distributed over a larger area. It is most likely that these sites no longer exist 
within the proposed tower location. 

Two of the previously recorded sites AZ S:8:1 (ASM) and AZ S:8:17 (ASM), were recorded as 
eligible for listing on the NRHP. Site AZ S:8:1 (ASM) is described as a lithic artifact workshop 
loci consisting of primarily rhyolite materials generally extending over a 1 square mile area. The 
survey identified two chert flaking stations, a deflated rock cairn, and a few isolated artifacts 
within the tower locations that are located within the site. Previous testing and data recovery was 
conducted at the site as part of the Granite Reef Aqueduct project and as part of the original 
DPVl survey. Subsurface testing within the proposed tower locations by the original DPVl 
project did not identify any subsurface artifacts. Artifacts were collected and analyzed from the 
site as part of the original DPVl project. The site artifacts identified during the survey, 
conducted by EPG were similar to material types already collected and analyzed from the site 
during the original DPVl survey. EPG recommended that the recording of these artifacts and the 
confirmed lack of subsurface remains within the tower locations have exhausted the information 
potential for this portion of the site. 0 
Site AZ S:8:17 (ASM) is a series of lithic workshops areas located on desert pavement along the 
northern base of Burnt Mountain. The survey could not relocate any portion of AZ S:8: 17 (ASM) 
within the proposed tower location or the adjacent tower locations. Since the site could not be 
relocated within the APE, the proposed project is not anticipated to have any impacts to the site. 

One newly recorded site was identified within the APE. Site AZ R:7: 113 (ASM) consists of an 
artifact scatter of domestic trash and three features that are probably associated with nearby 
mining activities. The site assemblage dates to the 1950s and 1960s. It was recommended that 
this site is not eligible for the NRHP because recordation of the site has exhausted its information 
potential. 

Given the previous cultural resource clearance work completed for the project and the results of 
this review, a finding of no adverse effect to the historic properties for the proposed DPV2 
project is recommended. 



Palo Verde Subalternate Route 

The intensive pedestrian survey for the Palo Verde Subalteinate route resulted in the observation 
of the following: 

38 isolated occurrences 

5 previously recorded sites; AZ T:9:12 (ASM), AZ T:9:13 (ASM), AZ T:9:21 (ASM), 
AZ T:9:64 (ASM), and AZ S: 12:32 (ASM) 

M 4 newly recorded sites; AZ T:9:86 (ASM), AZ T:9:87 (ASM), AZ S:12:35 (ASM), and 
AZ S: 12:36 (ASM) 

The isolated occurrences do not meet the criteria necessary for listing on the NRHP. 

Based on the fieldwork, EPG recommends four of the ninesites to be eligible for listing on the 
NRHP. The register eligible sites are listed below: 

AZ T:9: 12 (ASM) 
rn AZT:9:21 (ASM) 

AZ T:9:64 (ASM) 
AZ S:12:36 (ASM) 

0 If avoidance of the sites is possible, then SCE will develop a monitoring plan to avoid any 
indirect affects to the register eligible sites during construction. A monitoring plan would involve 
pre-site field visit for the barricading of the sites, a pre-construction meeting with the workers to 
advise the avoidance of these environmental sensitive areas, pre-construction photo 
documentation, and on site monitoring during construction. A monitoring report will be 
compiled at the end of the project documenting the results of the monitoring efforts. 

If, however, avoidance of those sites that are recommended as eligible for inclusion on the 
NRHP is not possible, SCE will develop a mitigation plan in consultation with the BLM, ASLD, 
and the Arizona State Historic Preservation Office (SHPO) and implement it prior to project 
construction. In any case, an appropriate archaeological monitoring program will be developed 
for the subalternate route. 

Harquahala West Subalternate Route 

This route consists of a tie-in to the proposed Devers-Harquahala 500kV transmission line 
corridor from the vicinity of the EPNG Wenden Compressor Station to the Harquahala 
Switchyard (Luhnow 2004; Dobschuetz principal investigator). The archaeological 
investigations for this route consisted of a detailed records review and a sample pedestrian 
survey of a 2-mile by a 300-foot-wide right-of-way corridor. A total of four sites were identified 
within or directly adjacent to the proposed route during the records review. During the sample 
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survey, the area where the sites were located was investigated, but none of the previously 
recorded sites could be relocated. No other sites were identified during the sample survey. 0 
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EXHIBIT F 0 RECREATIONAL PURPOSES AND ASPECTS 

As stipulated in the Arizona Corporation Corninission Rules of Practice and Procedure, R14-3- 
219: 

“State the extent, (f ciny, the proposcd site or route ?vi11 be avciilnble to the public .for 
recreatiorinl purposes, corzsisteiit with sqfety considerritions nitd regidations arid nttnclt any 
plarts the npplicuizt iiiay have coizcernirig tlie developmelit o j  the recseatioiral aspects qf the 
proposed site or route.” 

There are no plans at present to formally designate land within the requested right-of-way for 
public recreational purposes. The Applicant shall affirmatively offer to work with the affected 
jurisdictions to join in long-range plans for the corridor. Portions of both the proposed route and 
subalternate routes would be located on land managed by the BLM as utility/multiple-use 
corridors including dispersed and informal recreation uses. The location of the transmission line 
facilities would not restrict continued recreational activities on public lands. 
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EXHIBIT G 0 CONCEPTS OF TYPICAL FACILITIES 

As stipulated in the Arizona Corporation Commission Rules of Practice and Procedure, R 14-3- 
219: 

“Attach aiiy artist’s or crl-chitect ’s coiiceptioii of the proposc.d p/aizt or trnizsiilissioiz Iirie 
structrires a i d  switchyards, which ffpplicaizt believes iiiay be infoniifftive to the Coiiuiiittee. ” 

Contained in this exhibit are diagrams illustrating the proposed structures. 

Exhibit G-1 - Typical Lattice Tower Structure 
Exhibit G-2 - Typical Tubular Steel Pole 
Exhibit G-3 - Typical Double-Circuit Structure 

Simulations of the proposed transmission line are included in Exhibit B-2, PEA (Volume I, Part 
2 of 2, Chapter 5). 
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Exhibit G-1 * Note: Proposed 500kV Single-Circuit 
Lattice Steel Tower Dimensions are approximate and may vary with site conditions. 
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Exhibit G-2 
Note: Proposed 500kV Single-Circuit 
Dimensions are approximate and may vary with site conditions. Tubular S tee1 Pole 
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Exhibit G-3 
Existing 500kV Double-Circuit 

Lattice Steel Tower 
Dimensions are approximate and may vary with site conditions. 
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EXHIBIT H 0 EXISTING PLANS 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R-14-3-219: 

“To the extent applicant is able to determine, state the existing plans of the state, local 
government, and private entities for  other developments at or in the vicinity of the proposed site 
or route.” 

Existing and planned land uses in the vicinity of the proposed route are shown on the map 
(Exhibit A-3) and described in the PEA (Exhibit B-2), Volume I - Part 1, Chapter 4, Section 
4.1.2.1. 

As part of the land use study for the Project, existing plans were gathered from jurisdictions 
within the study area that includes the proposed route. A contact program was conducted to 
provide information on existing plans and receive input from federal, state, and local government 
agencies, as well as private entities. Results of the study indicated that the proposed transmission 
line route would be compatible with existing plans of the BLM and Maricopa County, and would 
not conflict with any development plans in the vicinity of the proposed route. 

The proposed route does not cross any incorporated cities or towns in Arizona; land use plans 
include those of the Bureau of Land Management and Maricopa County. The following table 
lists plans for those jurisdictions within the Project study corridor. @ 

TABLE H-1 
LAND MANAGEMENT AND GENERAL PLANS FOR THE PROPOSED 

DEVERS-HAROUAHALA STUDY CORRIDOR IN ARIZONA 

Devers-Palo Verde No. 2 500kV 
Transmission Line Project H- 1 Application for a Certificate 

of Environmental Compatibility 
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In March 2006, letters were sent to the entities listed in Table H-2 to provide project an 
infoi-mation update and to request additional information on planned developments as necessary. 
Exhibit H-3 provides a copy of the letter that was sent; Exhibit H-4 contains written responses. 

TABLE H-2 
LETTER RECIPIENTS 

Contact Name and Title 
Zamille Champion, Project Manager 

Stephen Fusilier, Lands and Minerals 
ream Lead 

Paul Cornes, Refuge Manager 

James E. Gross, Rights of Way 
4dmini s trator 

Gerry Ramirez, Yuma District 
Permits 

Matthew Bilsbarrow 
Compliance Specialist 

Bob Broscheid, Habitat Branch Chief 

Daniel Field, Town Manager 

Millard Johnson, Director, Planning 
and Zoning 

Matthew Holm, Planner 

Michael Sabatini, Manager, Planning 
Division 

Address 
3LM, Phoenix Field Office 
Z1605 N. 7th Avenue 
'hoenix, AZ 85027 
SLM, Yuma Field Office 
2555 Gila Ridge Road 
Yuma, AZ 85365 
USFWS, Kofa National Wildlife Refuge 
356 West First Street 
Yuma, AZ 85364 
Arizona State Land Department 
1616 W. Adams St. 
Phoenix, AZ 85007 
Arizona Department of Transportation 
[n termodal Transportation Division 
2243 E. gila Ridge Road 
Yuma, AZ 85364 
SHPO Arizona State Parks 
1300 W. Washington 
Phoenix, AZ 85007 
Arizona Game & Fish Department 
Habitat Branch 
2221 West Greenway Road 
Phoenix AZ 85023 
Town of Quartzsite 
P.O. Box 2812 
265 N. Plymouth Avenue 
Quartzsite, AZ 85346 
La Paz County 
11 12 Joshua, Suite 202 
Parker, AZ 85344 
Maricopa County Planning and Development 
501 N. 44th St. 
Phoenix, AZ 85008 
Maricopa County Department of Transportation, 
Transportation Planning Division 
2901 W. Durango 
Phoenix, AZ 85009 

Application for a Certificate 
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TABLE H-2 
LETTER RECIPIENTS 

Contact Name and Title 
Dennis Smith, Executive Director 

Rusty Mitchell, Director, Community 
Initiatives Team 

Cindy Lester, Chief, Arizona Section 
Regulatory Branch 

Sharon Hood, Supervisor, Lands & 
Engineering Records Division 

Jim Marler, Realty Office 

Address 
Maricopa Association of Governments 
302 N. lSt Avenue, Suite 300 
Phoenix, AZ 85003 
Luke Air Force Base 
14185 W. Falcon Street 
Luke AFB, AZ 85309 
U S .  Department of Army, USACOE 
3636 N.-Central Avenue,-Suite 900 
Phoenix, AZ 85012 
Central Arizona Project 
23636 N. 7th Street 
Phoenix, AZ 85024 
PO Box 43020 
Phoenix, AZ 85080-3020 
U.S. Department of Army, Yuma Proving Ground 
U.S. Army Garrison Yuma 
Attn: Public Works - J. Marler 
301 C Street 
Yuma, AZ 85365-9498 

Devers-Palo Verde No. 2 500kV 
Transmission Line Project H-3 Application for a Certificate 

of Environmental Compatibility 

0 



EXHIBIT H-1 
EXAMPLE LETTER 



EXHIBIT H-1 

EXAMPLE 

Date: March 29, 2006 

RE: SCE Devers-Palo Verde No. 2 500kV Transmission Project 

Dear Ms. Champion, 

SCE proposes to build a new 500-kilovolt (500kV) transmission line connecting the Harquahala 
Switchyard, located approximately 40 miles west of Phoenix, Arizona, to SCE's existing Devers Substation 
located approximately 10 miles north of Palm Springs, California. The majority of the transmission line 
will be constructed within existing SCE rights-of-ways and designated utility corridors. (see enclosed fact 
sheet). 

The proposed transmission line is approximately 230 miles long, of which approximately 102 miles are in 
Arizona. The majority of the proposed transmission line would parallel the existing Devers-Palo Verde No. 
1 (DPVl) 500kV transmission line. SCE proposes to construct this segment using lattice steel towers 
similar to the existing DPVl towers. Approximately five miles of the proposed line would parallel an 
existing transmission line between the DPVl right-of-way and the Harquahala Switchyard. This segment 
would be constructed using tubular steel poles. Additional transmission facilities would be constructed 
west of Palm Springs, California to complete this project. 

Alternatives to SCE's proposed route include the Harquahala-West alternate, which would extend directly 
west from the Harquahala Generating station to the DPVl right-of- way, and the Palo Verde alternate that 
would require construction of 10 miles of new transmission line that would connect to the Palo Verde 
Generating Station Switchyard. Project construction is scheduled to begin in 2007 and be completed in 
2009. 

The purpose of this letter is to request information regarding development plans in the vicinity of the 
DroDosed transmission line route in Arizona. Your resDonse will be included in Exhibit H of the Amlication 

0 
;or a Certificate of Environmental Compatibility. Submittal of this application to the Arizona Power'Plant 
and Transmission Line Siting Committee of the Arizona Corporation Commission is in compliance with 
Arizona Revised Statute 40-360 (Article 6.2). 

We respectfully request your response in writing as to whether or not you are aware of any planned 
developments or activities in the vicinity of the proposed transmission line that should be brought to our 
attention. 

We would appreciate your response by April 14, 2006 so that we can evaluate the information prior to the 
submittal of the application. Thank you in advance for your reply. Should you have any questions, please 
do not hesitate to call the DPV2 project office at 71 4-626-4666 

Sincerely, 

Fred Salzmann 
Project Manager 

Enclosure 
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EXHIBIT I 
ANTICIPATED NOISE LEVELS AND 

INTERFERENCE WITH COMMUNICATION SIGNALS 

I TRANSMISSION LINE AUDIBLE NOISE 

As stated in Arizona Corporation Commission Rules of Practice and Procedure R14-3-219: 

I Construction 

“Describe the anticipated noise emission levels arzd any  interference with conirnurzicatioiz 
signals which will eiizaizate from the proposed facilities.” 

l a  

Certain electromagnetic effects are inherently associated with overhead transmission of electrical 
power at extra high voltage. These effects are produced by the electric and magnetic fields of the 
transmission line with one of the primary effects being corona discharge. Corona effects are 
manifest as audible noise, radio interference, and television interference. These particular effects 
will be minimized by line location, line design, and construction practices. 

CORONA 

Corona is a luminous discharge due to ionization of the air surrounding a conductor and is 
caused by a voltage gradient, which exceeds the breakdown strength of air. Corona is a function 
of the voltage gradient at the conductor surface. This voltage gradient is controlled by 
engineering design and is a function of voltage, phase spacing, height of conductors above 
ground, phase geometry, and meteorological conditions. In particular, irregularities on the 
surface of the conductor such as nicks, scratches, contamination, insects, and water droplets 
increase the amount of corona discharge. Consequently, during periods of rain and foul weather, 
corona discharges increase. For the various transmission designs considered for this project, the 
average calculated voltage gradient at the conductor surface was 14.3kV root mean square 
(rms)/centimeter (cm). The maximum calculated voltage gradient at the conductor surface is 
16.45kV rms/cm. For comparison purposes, the breakdown strength of air is 21.lkV rms/cm at 
25°C and 76 millimeter (mm) barometric pressure. 

0 

Corona represents power loss on the transmission line and creates transmission line noise. 
Successful operation of 500kV lines with similar gradients indicates that this transmission line 
will not create adverse corona effects. 

The noise associated with the construction activities would be due to equipment operation. The 
noise levels produced within the corridor would depend on the number of operating machines 
and the distance to the nearest sensitive receiving source property line. Typical noise levels 

I- 1 
Devers-Palo Verde to No. 2 

Transmission Line Project 
Application for a Certificate 
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associated with construction equipment falls in the range of 80 to 100 dBA (at a range of 50 feet 
from the active construction site). For the proposed transmission line, most of the coil-idor is in 
vacant desert land; however, there are isolated areas with residences within 350 feet of 
construction. Noise associated with construction would be masked by other sources of noise (i.e., 
1-10 and other high volume streets) and would be inaudible at large distances. 

The proposed Devers-Harquahala construction would comply with local noise ordinances. 
Typical municipal ordinances stipulate that activities producing ambient noise should not exceed 
55-50 dBA during nighttime hours (10 p.m. to 7 a.m.) and 60-55 dBA during daytime hours 
(7 a.m. to 10 p.m.) at residential property lines or sensitive areas. However, exemptions include 
temporary construction during daytime hours except on Sundays and federal holidays. There 
may be a need to work outside of the aforementioned local ordinances in order to take advantage 
of low electrical draw periods during the nighttime hours. SCE would comply with variance 
procedures established by local authorities if a variance is required. 

Operation 

The major sources of ambient noise in the area are due to 1-10, aircraft flyovers, local traffic, 
activities at business locations, various recreational activities, and the existing DPVl 
transmission line. The proposed Devers-Harquahala 500kV transmission line would slightly 
increase the noise level within the corridor. However, the increase would not be audible at the 
nearest sensitive receptors relative to the existing ambient noise levels and the distance from the 
source. There are no residences or other sensitive receptors located within audible range of the 
proposed series capacitor stations. 

Audible noise is created by corona discharge along the transmission line. As a result, the amount 
of audible noise is directly related to the amount of corona, which in turn is affected by 
meteorological conditions, most notably rain. Transmission line audible noise is categorized into 
broadband high frequency sounds, which can be described as hissing or sputtering, and low- 
frequency tones, which are best described as humming sounds. 

The highest calculated audible noise levels for the transmission line design during foul weather 
(rain) may reach 47 decibels (dB) measured on an “A” weighted scale (dBA) at the edge of the 
right-of-way. This noise level will occur during heavy rain, which will serve to mask the noise. 
During fair weather the audible noise at the edge of the right-of-way is significantly reduced 
(18.5 dBA). 

Due to the expected low audible noise levels, the line noise will normally be inaudible at the 
edge of the right-of-way during fair weather. Considering the relatively few hours of audible 
noise producing weather, the location of the line with respect to neighboring land uses, and the 
calculated audible noise levels during foul weather, no serious audible noise problems are 
expected even during foul weather. 

Application for a Certificate 
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RADIO INTERFERENCE 

Radio interference is the reception of spurious energy not generated by the transmitting station. 
This energy affects the amplitude modulated radio band, but not the frequency modulated radio 
band. Transmission line radio interference is caused by corona and by gap discharges. Gap 
discharges are electrical discharges across a small gap with the most common cause being loose 
hardware. Gap discharges comprise a large percentage of all interference problems and are easily 
remedied. Experience shows that gap discharges are not a problem with steel structures, but are 
more prevalent with wood structures due to the expansion and contraction of the wood causing 
hardware to loosen. 

Corona-caused radio interference impact is dependent on various factors including distance from 
the line to the receiver, radio signal strength, ambient radio noise level, receiving antenna 
orientation, and weather conditions. A common practice of determining the expected level of 
radio interference is to calculate and plot a lateral profile of the transmission line radio 
interference at a frequency of 1 megahertz (MHz). In addition, a frequency spectrum plot of 
radio interference can be used to see how the radio interference varies at a particular location 
through the frequency spectrum. 

Comparison of the calculated radio noise levels for the transmission line design shows fair 
weather radio noise levels in the range of 34.3 decibel (dB) (above 1 microvolt [pV]/meter) at a 
distance of 100 feet from the outside phase. This compares favorably with the maximum 
recommended noise level of 40 dB, above 1 pV/meter (Institute of Electrical and Electronic 
Engineers 1980; Tucson Electric Power 1980). During inclement weather, transmission line 
noise levels increase to levels in the range of 60 dB, above 1 pV/meter 100 meters from the 
outside phase. Even though radio reception quality is reduced during periods of rainy weather, 
the impact is expected to be minimal due to the low frequency of inclement weather. In addition 
to these comparisons of calculated and recommended interference values, transmission line 
experience for lines of similar design traversing similar terrain has shown radio interference to be 
insignificant. Should radio interference caused by the transmission line become unacceptable in a 
given situation, mitigating techniques can be applied on an as-needed basis between the 
Applicant and the complainant. 

Television Interference 

Traditional television broadcasts occur in three ranges: 

B 

54 - 88 MHz (Channels 2 - 6) 
174 - 216 MHz (Channels 7 - 13) 
470 - 890 MHz (Channels 14 - 83) 

Transmission line interference reduces with increasing frequency above 100 MHz. 
Consequently, television interference only affects the lower VHF band (Channels 2 - 6) and no 
interference will be experienced in the upper VHF (Channels 7 - 13) and VHF bands (Channels 

Application for a Certificate Devers-Palo Verde to No. 2 
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14 - 83) even during foul weather. Television interference noise levels can potentially affect 
amplitude modulated signals; therefore, the picture quality, which is amplitude modulated, can 
be affected, but not the sound quality as these signals are frequency modulated. 

Comparisons of expected television interference levels at the edge of the right-of-way show 
levels consistent with values calculated for other 500kV lines which traverse similar terrain 
(Arizona Public Service and San Diego Gas & Electric 1981). Foul weather television 
interference at the edge of the right-of-way for a typical span is calculated at 12.9 dB above 1 
pV/m. Consequently, no transmission line generated television interference is expected along the 
line, even during periods of inclement weather. 

Where transmission line generated television interference has been found to be a problem, it is 
generally the result of induced voltage on fences, conductors, and hardware, which are adjacent 
to the right-of-way. In these situations, the interference can be easily corrected by grounding the 
objects, or by realigning, relocating, or providing higher gain television antennas. The Applicant 
is prepared to assist affected parties in resolving television interference problems resulting from 
the operation of the proposed facilities. However, with the increasing popularity of newer 
technologies such as cable, satellite, and digital television, transmission line television 
interference problems warranting any sort of corrective action are even more unlikely. 

ELECTRIC AND MAGNETIC FIELDS, (EMF) 

SCE has developed “EMF Design Guidelines” to evaluate and implement various magnetic field 
reduction measures for each application. 0 
SCE’s plan for reducing magnetic fields for the proposed project is consistent with the 
recommendations made by the U.S. National Institute of Environmental Health Sciences. 
Furthermore, the recommendations meet all national safety standards for new electric facilities. 
SCE has prepared a Field Management Plan (FMP) to inform the public and others about the 
steps SCE will take to reduce the magnetic fields for the proposed DPV2 project at a reasonable 
cost. The FMP includes a brief introduction to EMF characteristics, scientific research activities 
related to possible health affects, and conclusions from various agencies and organizations about 
EMF, policy, and the evaluation of “no- and low-cost” magnetic field reduction measures 
applicable to the project. 

The recommendations are listed below. 

H Utilize a typical horizontal 500kV tower height of 150 feet. (Magnetic field models are 
based on 140-foot tower heights, and the 150-foot towers would result in lower magnetic 
field strength at the edge of the right-of-way.) 

B Install 500kV transposition towers near the same locations as existing transposition 
towers for the DPVl 500kV transmission line. (Transposition towers are used to re- 
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arrange the phase conductors on a transmission line, and they enable magnetic field 
reduction as well as phase impedance equalization across the line route.) 

4 Phase the proposed Devers-Harquahala 500kV transmission line with the existing DPVl 
500kV transmission line to reduce the magnetic field 

Use the existing right-of-way. 

Application for a Certificate 
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EXHIBIT J 0 SPECIAL FACTORS 

I Copies of fact sheets, open house materials, and the invitation are included in Exhibit J-2. 

As stated in the Arizona Corporation Commission Rules of Practice and Procedure R-14-3-219: 

“Describe any special factors not previously covered herein, which cipplicarzt believes to be 
relevant to an iizforiized decision on its application.” 

Exhibit J-1 Summary of Public Involvement Activities 

SCE conducted public outreach activities for the DPV2 project to encourage communication 
with local communities, local businesses, elected and appointed officials, and other interested 
parties. In October 2003, SCE began public outreach and information activities that included 
distribution of a project fact sheet, in-person interviews, and meetings with individuals and small 
groups. The project fact sheet was mailed to all property owners within 300 feet of the proposed 
DPV2 project, and to elected and appointed officials, and other interested parties in the project 
area. The fact sheet provided basic information about the project scope and purpose. It also 
provided the names and contact information for local SCE region managers as sources for 
additional information. 

In August 2004, SCE provided a project update to those persons in the project area that received 
the 2003 project fact sheet, as well as to those who asked to be added to the project mailing list. 

On April 11 and 12, 2006, SCE held open houses in Quartzsite, Phoenix, and Tonopah. 
Invitations were mailed to property owners within one-half mile of the proposed DPV2 project 
(proposed and alternative routes) and to elected and appointed officials and other interested 
parties in the project area. The invitation was also sent to persons who attended the public 
scoping meetings held in Arizona on January 18 and 19,2006. 

0 

In the fall of 2005, public scoping was initiated by BLM and CPUC as part of the EIS/EIR 
process. This process included scoping meetings, a Notice of Preparation (per California 
Environmental Quality Act guidelines), and other public outreach activities. Public scoping 
meetings were held in Avondale, Tonopah, and Quartzite, Arizona. The Notice of Preparation 
stated the intention to prepare a joint EIFUEIS, requested comments from interested parties, and 
included notice of the scoping meetings. Other public outreach activities included a project 
information hotline, email address, and internet website. 



Scoping comments included several overall key issues and more specific issues associated with 0 each as listed below. 

Human environment issues and concerns 

- Construction impacts 
- Safety issues and fire risk 
- Impacts to property values 
- Conflicts with existing or planned land uses 

- EMFs 

Physical environment issues and concerns 
- Biological resources issues 

M Alternatives 
- Alternatives suggested 
- 
- 
- Private citizen suggestions 

Government agency and tribal government suggestions 
Private organization and company suggestions 

Cumulative projects 

Environmental review and decision-making process 
- Public involvement 

Exhibit 5-2 Public Information Materials 

Included in the exhibit. 



EXHIBIT J-2 
PUBLIC INFORMATION MATERIALS 

Fact Sheet 
Open House Invitation 
Open House Presentation Materials 
Newspaper Articles 



. OPEN HOUSE INVITATION 

uthern California Edison Company (SCE) SCE 0 oposesto build a new 500 kilovolt (500kV) transmission 
line connecting the Harquahala Switchyard, located 
approximately 40 miles west of Phoenix, Arizona, to  
SCE's existing Devers Substation located approximately 
10 miles north of Palm Springs, California. The project 
is called the Devers Palo Verde No. 2 Project (DPV2). 

The proposed transmission line is approximately 230 
miles long, of which approximately 102 miles would be 
built in Arizona. The majority of the transmission line 
will be constructed within existing SCE rights of ways 
and designated utility corridors parallel to the existing 
Devers-Palo Verde No. 1 (DPVI) 500kV transmission 
line. SCE proposes to construct this segment using 
lattice steel towers similar to the existing DPVI towers. 
Approximately five miles of the proposed line would 

parallel an existing transmission line between the DPVI 
right of way and the Harquahala Switchyard. This 
segment would be constructed using tubular steel poles. 
Additional transmission facilities would be constructed 
west of Palm Springs, California to  complete this 
project. 

Alternatives to  SCE's proposed route include the 
Harquahala West alternate, which would extend 
directly west from the Harquahala Generating station 
to the DPVI right-of- way, and the Palo Verde alternate 
that would connect to  the Palo Verde Generating 
Station Switchyard. SCE's evaluation of these routes 
determined that they are not environmentally or 
technically preferred over the proposed route. 

SCE invites you to join the DPV2 Project Team at an open house in your community. The 
purpose of the open house is to provide information to property owners, area residents and 
ther interested parties about the proposed project, and answer your questions. The Project 
Team will have project maps and photo simulations available for viewing. SCE welcomes 

your attendance at any one of the open houses listed below. 

a 

For more information please call (602) 499-9888 
or visit www.sce.com/dpv2 

SOUTHERN CALIFORNIA 
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DPV2 Project Office 
1321 State College Blvd. 

\, , i , \  \ I  I '  7; \ I '  L , P I  Fullerton, CA 92831 

SAVE THE DATE 

RIVERSIDE 

Devers-PaIo Verde No. 2 Transmission Project 



April 2006 
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Important information concerning a proposed Southern California Edison transmission line project in Arizona. 

Southern California 
Edison Company 

(SCE) is proposing 
to construct a new 

230-mile-long, high- 
voltage electric 

t r e i s s i o n  line 

between California 
and Arizona. The 

project is called 

Devers-Palo Verde 
No. 2 (DPV2) and 

will be paid for by 

the customers of 
California electric 

utilities. 

r m  

I SOUTHERN CALIFORNIA 

l f- (EDISON" 
An v u N  INTERNATlONALm Company 

PROJECT DESCRl PTION 

SCE proposes to build a new 500 
kilovolt (500 kV) transmission line 
connecting the Harquahala Switch- 
yard, located approximately 40 
miles west of Phoenix, Arizona, 
to SCE's existing Devers Substa- 
tion located approximately 10 miles 
north of Palm Springs, California. 
The majority of the transmission line 
will be constructed within existing 
SCE rights-of-way and designated 
utility corridors (see Figure 1). 

The proposed transmission line 
is approximately 230 miles long, 

Figure 1 

of which approximately 102 miles 
are in Arizona. The majority of 
the proposed transmission line 
would parallel the existing Devers- 
Palo Verde No. 1 (DPV1) 500 kV 
transmission line. SCE proposes 
to construct this segment using 
lattice steel towers similar to  the 
existing DPVl towers (see Figure 
2). Approximately five miles of the 
proposed line would parallel an 
existing transmission line between 
the DPVl right-of-way and the 
Harquahala Switchyard. This 
segment would be constructed 
using tubular steel poles. 

Continued on next page 
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Existing Condition - Transmission line corridor crossing Interstate 10 west of Tonopah, Arizona. 

Additional transmission facilities would 
be constructed west of Palm Springs, 
California to complete this project. 

The transmission line siting and approval 
process of the Arizona Corporation 
Commission (ACC), the Bureau of Land 
Management (BLM) and the California 
Public Utilities Commission (CPUC) 
requires SCE to identify and evaluate 
alternative routes to the proposed 
project. Alternatives to SCE's proposed 
route include the Harquahala West 
alternative, which would extend directly 
west from the Harquahala Generating 
Station to the DPVl right-of-way, and 
the Palo Verde alternative that would 
connect to the Palo Verde Generating 
Station Switchyard. SCE's evaluation 
of these routes determined that they 
are not environmentally or technically 
preferred over the proposed route. 

PROJECT BENEFITS 

The DPV2 project would be an important 
part of the western states' transmission 
system. DPV2 would be used to deliver 
power purchased and sold among the 
western states utilities. Further, it would 
provide increased operational flexibility 

for dealing with unexpected outages 
of major generation and transmission 
facilities and would reduce transmission 
congestion between Arizona and 
California which otherwise would 
prevent available power from being 
used. DPV2 would increase energy 
producers' access to the California 
energy market and increase competition 
among energy suppliers throughout the 
southwest. 

The project is expected to lower the cost 
of electricity purchased by California 
utilities to serve California customers. In 
addition, DPV2 would help offset price 
increases that could result from events 
such as droughts that reduce supplies 
of low-cost hydroelectricity and heat 
waves that create high peak demand for 
e I ec tri c ity. 

DPV2 would also benefit Arizona by 
strengthening the southwest power grid 
and providing economic benefits to the 
state including new jobs and increased 
tax revenues. By improving the ability to 
transfer electricity between Arizona and 
California, DPV2 would provide utilities 
in both states access to more sources 
of electricity. 

erecrrrrcar sysrems or urizona an 
fornia are part of the larger Wester 
rconnection, which encompasse 
million square miles and include 

ers operating in 14 states in th 
ern United States, two Canadia 

rovinces and Baia Norte, Mexico. A 
articular times throughout t 
tates, including Arizona, 
xport electricity depending on th, 
tatek demand for electric; 

During the two year construction of 
DPV2, SCE will have approximately 150 
people working on the project. The 
construction activity will provide a posi- 
tive economic impact of $85 million to 
Arizona's economy. State and local 
governments in Arizona will also receive 
approximately $24 million in tax reve- 
nues during the construction period and 
the first 10 years of operation. 



Simulation - Transmission line corridor crossing Interstate 10 west  of Tonopah, Arizona with proposed 
Devers-Palo Verde No. 2 500kV lattice steel structure transmission line. 

PROJECT APPROVAL 
PROCESS 

SCE has collected and evaluated 
environmental, technical, and financial 
data required by the state and federal 
regulatory agencies that must approve 

ject before it can be built. This thm inf tion is analyzed and presented in 
SCES applications filed with each of the 
regulatory agencies for authorization to 
construct the project. 

These agencies will review SCE's 
application and either approve the project 
as filed, approve it with modifications, 
or deny it. The lead state and federal 
agencies with approval authority for 
DPV2 are listed below: 

Arizona Corporation Commission (ACC) 
and the Arizona Power Plant and 
Transmission Line Siting Committee 
(ASC) Reviews project for compliance 
with Arizona environmental laws and 
analyzes project purpose and need. 

Bureau of Land Management (BLM) 
- Reviews project for compliance with 
federal environmental laws and issues 
@of-way grant on federal lands. 

California Public Utilities Commission 
(CPUC)-Reviews projectfor compliance 
with California environmental laws, 
analyzes project purpose and need, 
and determines cost effectiveness. 

In addition, the following organizations 
must review and/or approve the project: 

Western Arizona Transmission System 
(WATS) - Reviews project reliability 
and other technical issues as part of its 
electric power grid oversight function 
for western Arizona. 

California Independent System 0 pera- 
tor (CAISO) - Reviews and approves 
technical and economic aspects of 
the project as part of its responsibil- 
ity for managing the California electric 
power grid. 

Western Electricity Coordinating 
Council (WECC) - Reviews project 
reliability and other technical issues as 
part of its electric power grid oversight 
function for the western United States, 
Canada, and Mexico. 

Typical 500kV 
Tr a n s m i ss i o n Tow e r 



PROJECT TIMELINE 

and cost-effective 

vals to construct 

on technical studies 

lust 25,2005 - WECC approves 
rating based on technical ' 

kr 2005 and January 2006- 

rizona to solicit public 

iarl 

SCE is one of the nation's largest electric utilities, serving 
a population of more than 13 million in a 50,000-square- 
mile service area within central, coastal, and southern 
California. SCE owns 16% of the Palo Verde Nuclear 
Generating Station. 

i SCE is currently the nation's leading purchaser of renewable 
energy. SCE estimates that between 16% and 17% of the power 
it purchases and delivers to customers in 2006 will be from 
renewable sources. 

SCE is a national leader in developing, promoting and 
implementing energy efficiency programs for its customers. 
Between 2006 and 2008, SCE will spend over $1 billion on 
energy efficiency programs, self-generation incentives, and 
solar energy programs. 

lf you have any questions or comments 
about the project, please contact the 
SCE DPV2 Arizona ofice at: 

602-499-9888 
One North Central Ave., Suite 1120 
Phoenix, AZ 85004 
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Typical Magnetic Fields in Copper Bottom Pass of Dome Rock Mt., Arizona 
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PARKER PIONEER 
Parker, AZ 

Southern Cal. Edison plans new transmission line 
Monday, April 17,2006 

A leading California utility wants to build a new power transmission line that will roughly double their capacity 
for delivering power to Southern California from Arizona. 

Southern California Edison wants to build a 500-kdovo1t line from the Palo Verde Nuclear Generating Station 
in Arizona to the their Devers Substation north of Palm Springs, Calif. This line will use the same right-of-ways 
and easements used by a similar 500-kilowatt line which was built in the 1980s. 

The new line will be used in addition to the old one, and it will run parallel to the old line. The estimated cost is 
$550 million over a two-year construction period. 

Paul Klein, Southern California Edison project manager, said the new line was needed because the older line is 
operating at full capacity. He said benefits to Arizona included 150 jobs and an additional $24 million over the 
next 10 years in property tax revenues. 

In addition to using power from Palo Verde, of which their company is a 16 percent owner, Klein said they will 
e purchasing power from power plants in the Harquahala Valley which are currently under-utilized. Most of QI ese plants are fired by natural gas, and this will generate more revenues for the state through excise taxes on 

gas. 

The line will be 203 miles long, with 102 miles in Arizona. It will pass through La Paz County south of 
Interstate 10. It will reach the northern end of the Kofa National Wildlife Refuge. 

Bob Steins, Southern California Edison project manager, said the company had applied for permits with Bureau 
of Land Management, the Arizona Corporation Commission, and the California Public Utilities Commission. 

In addition to Southern California Edison, the line will be available to other utilities for transmitting power, 
Klein said. 

“It’s been described as a freeway for energy,” he said. 

The La Paz County Board of Supervisors held a worksession with representatives from Southern California 
Edison on Thursday, April 7. One emphasis of the worksession was the potential economic benefits to La Paz 
County. 

Steins said the new line will provide benefits for Arizona residents as well as Californians. 

“It will lower the cost of power for California,” Steins said, “It will have possible economic impacts for 
rizona. We estimate $85 million in economic impacts. In the first 10 years, we estimate $24 million in tax 
venue to the state of Arizona.” 

He said La Paz County will receive about $12 million of this revenue in that period, allowing the county an 



estimate of about $1 million per year, with excise tax being paid on natural gas. 

teins said the company has sent notices to property owners within half-a-mile of the proposed line. c1 - 

“There are less than 500 property owners within a half-mile of the line,” he said. He added Southern California 
Edison is hoping for approval by the end of the year, with construction to begin in early 2007. Public hearings 
are currently set for late June and early July. 

“If you look close, you don’t even notice the change,” District 2 Supervisor Cliff Eddy said of the project, 
referring to the power line itself. The new line will have access roads to it and will be right next to the 
presently-existing line. Due to new technology, the circuit towers that accompanied the old line will not be 
needed for the new line. 

District 3 Supervisor Mary Scott said the project appears to have good planning. 

“Everybody gets a benefit,” District 1 Supervisor Gene Fisher said of the fiscal and economic impacts to result 
from the power line being built. 

Steins stated the company is known for promoting efficiency. He said they generate 16 percent of their power 
through renewable resources. He said the company expected to spend $1 billion over the next three years on 
energy efficiency programs, and they will be spending funds to develop solar and wind power. 

Southern California Edison is one the nation’s largest utilities, serving over 13 million people in over 4.6 
customer accounts. Their service area covers 50,000 square-miles in central, coastal and Southern California. 



EAST VALLEY TRIBUNE 0 Scottsdale/Mesa/Tempe/Gilbert/Chandler/Queen Creek, AZ 

$LIB in electric lines proposed 
Planned routes slated for Valley area and into California 

By ED TAYLOR 
April 10,2006 

A total of $1.1 billion in new high-voltage 
electric lines are in the advanced planning 
stages in Arizona and adjacent states as 
utilities attempt to keep up with population 
and economic growth and increase the 
reliability of the Western transmission grid. 

While power companies have rushed to 
build electric generators fueled by natural 
gas, construction of the transmission lines to 
move that energy to growing metropolitan 
areas is still catching up. 

‘There are more plans than we’ve had in the 

area,” said Paul Herndon, project manager for a new Arizona Public Service line planned from the Palo Verde 
nuclear plant hub west of Phoenix to Yuma. 

@ ast. It’s tied to the high growth in our 

Among the major transmission projects planned in Arizona: 

a 

0 

A $250 million, 115-mile line from Palo Verde to Yuma will provide additional power to the growing 
Yuma area. APS, which plans to follow the route of an existing line between those two points, expects 
to begin construction in 2009 and place the line in service in 2012. 

A 25-mile West Valley to Pinnacle Peak transmission line planned across the north side of the Valley by 
APS will bring additional power supplies to the Valley from coalfired plants in northern Arizona and 
other sources. The $100 million project is expected to be under construction in late 2008 or early 2009 
and be completed in mid-2010. 

A 160-mile line from Palo Verde through Pinal County and looping north to the Browning substation in 
east Mesa is under construction and expected to be completed in 201 1. A joint project of Salt River 
Project, Tucson Electric Power and the Santa Cruz Water and Power Districts Association, the $160 
million line is intended to supply power to growing areas in Pinal County and eastern Maricopa County. 

Another major project is a $600 million, 230-mile line planned by Southerm California Edison from the 
Palo Verde switch yard to a substation near Palm Springs, Calif. The purpose of the 500-kilovolt line is 
to move electricity generated at several new natural gas-fired plants built by independent power 
producers near the Palo Verde nuclear plant in the last few years to the Los Angeles area. 



The route will follow approximately the route of an existing high-power transmission line built in the early 
1980s, which moves electricity from the Palo Verde plant to Southern California. 

a e c e n t l y  it became apparent the economics were right to build the second line,” said Marco Ahumada, project 
manager for SCE. 

The new natural gas plants have the capacity to produce more electricity than Arizona needs, and that excess 
power can be sold to California, he said. 

“These plants are very efficient,” Ahumada said, adding that they would hold down the cost of electricity in 
California. “Power producers in California would have to lower their prices to match the price of these plants.” 

If regulatory approvals are forthcoming, the line could be under construction early next year and completed in 
2009, he said. 

The project is expected to employ 150 people in Arizona during construction, providing a $85 million economic 
impact, said SCE spokesman Paul Klein. Also, state and local governments in Arizona will receive $24 million 
in sales and property taxes during construction and first 10 years of operation, he said. 

The entire cost of the project will be covered by SCE’s California customers with Arizona electric users having 
no cost responsibility, he said. 

A series of public meetings to explain the project have been scheduled. 

hey will be from 4 to 8 p.m. Tuesday at the Quartzite Elementary School, 930 W. Quail, Quartzite; 9 a.m. to iF oon Wednesday at the Best Western Central Phoenix Inn, 1100 N. Central Ave., Phoenix; and 4 to 8 p.m. 
Wednesday at Ruth Fisher Elementary School, 38201 W. Indian School Road, Tonopah. 

Also there is a feasibility study on a $2 billion to $4 billion TransWest Express power line that would run from 
coal and wind generation plants in Wyoming to Arizona. 

The route is still being studied, but it would probably run through Utah and enter Arizona at the Navajo 
Generating Station near Page, the Four Comers area, or the Las Vegas-Hoover Dam area. 

From any of those points, the electricity could move to the Valley through existing power lines or through new 
lines that follow existing power-line corridors, said Bob Smith, manager of the project for APS. 

A decision on whether the project is feasible is expected to be made in June, and construction could begin in 
2010 with completion in 2013, Smith said. The major question is if it would be cheaper to generate power near 
the source of the fuel and import the electricity through the power lines or transport the coal by rail to plants in 
or near Arizona, he said. 
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Economic and Fiscal Impact ofDPV2 

0 Executive Summary 

Introduction 
Elliott D. Pollack & Company has been retained to perform an economic and fiscal impact 
analysis on the State of Arizona related to the construction of a second Devers to Palo Verde 
(DPV2) electric transmission power line. The line will run along the current DPVl transmission 
line, through Maricopa and La Paz Counties and into California. 

Methodology 
Economic impact analysis examines the regional implications of an activity in terms of three 
basic measures: output, wages, and job creation. Fiscal impact analysis, on the other hand, 
evaluates the public revenues and costs created by a particular activity. In fiscal impact analysis, 
the primary revenue sources of government entities are analyzed to determine how the activity 
may financially affect them. 

Economic impacts are categorized in this study as either direct, indirect or induced. For instance, 
direct employment consists of jobs held by a project’s or company’s employees. Indirect 
employment is those jobs created by businesses that provide goods and services essential to the 
operation or construction of a project or company. Finally, the spending of the wages and 
salaries of the direct and indirect employees on items such as food, housing, transportation, and 
medical services creates induced employment in all sectors of the economy. 

Multipliers have been developed to estimate the indirect and induced impacts of various direct 
economic activities. The Minnesota IMPLAN Group developed the multipliers used in this 
study. 

This report also provides an estimate for the fiscal impact on Maricopa and La Paz Counties. 
The inclusion of county impacts was required because the state does not collect a property tax 
and the exclusion of counties would greatly understate the total regional fiscal impact. 

Economic and Fiscal Impact Summary 
The construction of the DPV2 power line will generate an estimated 488 jobs (over the course of 
two years) and provide a two year economic impact of $86.3 million.’ During this construction 
phase, the State of Arizona will receive an estimated $5.2 million in tax revenues.* Furthermore, 
Maricopa County will collect an estimated $1 .O million in tax revenues and La Paz County will 
also collect about $1 .O million in tax  receipt^.^ Combined, state and county tax receipts will total 
$7.2 million. 

In addition to the economic and fiscal impacts created during the construction phase, benefits 
will be realized if the state’s current merchant power plants ramp up production and purchase 

’ See Page 9; Table 2 for additional detail. 
See Page 10; Table 3 for additional detail. 
See Pages 10, 11; Tables 4, 5 for additional detail. 

2 

2 



Economic and Fiscal Impact o f D P V 2  

additional supplies of natural gas. For every additional $10 million in natural gas purchases that 
occur in Arizona, the state will collect an additional $560,000 in use taxes. 

When the construction phase is completed, Maricopa and La Paz Counties will continue to 
collect property taxes related to the power lines. In year one, as an example, Maricopa County is 
expected to receive approximately $835,000 in related property taxes while La Paz County is 
expected to receive approximately $1.25 m i l l i ~ n . ~  

0 

Southern California Edison 
DPV2 

Economic and Fiscal Impact - Arizona 
Summary 

Economic Impact 

Jobs Created 
Direct 
Indirect & Induced 
Total 

Economic Output ($ millions) 

Fiscal Impact ($ millions) 
State of Arizona 
Maricopa County 
La Paz County 

Total State and Counties 

Total Over 
Year 1 2 Years 

150 250 
143 237 
293 488 

$48.4 $86.3 

$5.16 
$1.03 
$1.03 
$7.22 

Fiscal Impact ($ millions)* 
Maricopa County Property Taxes 
La Paz County Property Taxes 

Total On-Going Property Taxes 

Total Over 
Year 1 10 Years 
$0.83 $6.81 
$1.25 $10.18 
$2.08 $1 7.00 

Figures do not include use tax collections by the State of Arizona as a result of additional purchases of natural gal 
)y local merchant power plants. For perspective, this would amount to $560,000 for every additional $10M in 
iurchases. 
Source: Elliott D. Pollack & Company; IMPLAN; Southern California Edison 

See Page 13; Table 6 for additional detail. 
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1.0 Introduction, Methodology, and Assumptions 

I Economic impacts are by their nature regional in character. In this report, economic impacts are 

1.1 Background 

Elliott D. Pollack & Company has been retained to perform an economic and fiscal impact 
analysis of the impacts on the State of Arizona related to the construction of a Devers to Palo 
Verde 2 (DPV2) electric transmission line. The power line would run along the DPVl corridor. 
This analysis does not consider economic impacts related to environmental issues. 

1.2 Economic Impact Methodology 

Economic impact analysis examines the economic implications of an activity in terms of sales or 
output, earnings, and employment. For this study, the analysis focuses on the activity related to 
the construction of the DPV2 power line. On-going operations would only relate to minimal, 
sporadic maintenance. Thus, the resulting on-going economic impact related to power line 
maintenance is similarly negligible and is excluded from the analysis. 

For additional background, the different types of economic impacts are lmown as direct, indirect, 
and induced, according to the manner in which the impacts are generated. For instance, direct 
employment consists of permanent jobs held by a project’s or company’s employees. Indirect 
employment is those jobs created by businesses that provide goods and services essential to the 
operation or construction of the project or company. Finally, the spending of the wages and 
salaries of the direct and indirect employees on items such as food, housing, transportation and 
medical services creates induced employment in all sectors of the economy. These secondary 
effects are captured in the analysis conducted in this study. 

0 
Multipliers have been developed to estimate the indirect and induced impacts of various direct 
economic activities. The Minnesota IMPLAN Group developed the multipliers used in this 
study. The multipliers relate to economic activity in Arizona only. The economic impact is 
categorized into four types of impacts: 

0 Employment Impact - the total wage and salary and self employed jobs in a region. Jobs 
include both part time and full time workers. 

0 Earnings Impact - the personal income, earnings or wages, of the direct, indirect and 
induced employees. Earnings include total wage and salary payments as well as benefits 
of health and life insurance, retirement payments and any other non-cash compensation. 

Economic Output - the economic output, also referred to as sales or activity, relates to 
the gross receipts for goods or services generated by the project’s operations. This may 
be thought of as the GDP of a particular operation within Arizona. 

calculated for Arizona only (i.e. estimates related to impacts on surrounding states is not 0 considered). 
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1.3 Fiscal Impact Methodology 0 
Fiscal impact analysis studies the public revenues associated with a particular economic activity. 
The primary revenue sources of local, county, and state governments (Le. taxes) are analyzed to 
determine how an activity may affect the various jurisdictions. This study will focus on the 
fiscal benefits derived from the construction of the DPV2 power line, as well as the on-going 
property taxes that will be collected in subsequent years. 

The fiscal impact figures cited in this report have been generated from information provided by a 
variety of sources including the U.S. Bureau of the Census; the U.S. Department of Labor; the 
Internal Revenue Service; the Arizona Department of Revenue; the Arizona Tax Research 
Association; and the U.S. Consumer Expenditure Survey. 

Elliott D. Pollack and Company has relied upon Southern California Edison for estimates of 
construction cost and employment. Unless otherwise stated, all dollar values are expressed in 
2006 dollars. 

Following is a description of the typical revenue sources of the various jurisdictions that are 
considered in economic and fiscal impact analyses. This report focuses on the fiscal impacts on 
the State of Arizona, Maricopa and La Paz Counties. 

a 

a 

a 

Construction Sales Tax 
The state, counties, and cities levy a sales tax on materials used in the 
construction of buildings or development of land improvements. That tax is 
calculated by state law under the assumption that 65% of the construction contract 
are related to construction materials, with the remaining 35% devoted to labor. 
The sales tax rate is then applied to the 65% figure. The sales tax on construction 
materials is a one-time collection by the governmental entity. Construction sales 
tax is generated during any new construction as well as from improvements. 

The state currently levies a 5.6% sales tax on construction activity. Maricopa 
county levies a sales tax of 0.7%. La Paz County levies a sales tax of 1%. 

Sales and Use Tax 
The state, counties and local cities also charge sales taxes at similar rates on retail goods and 
services. These tax rates are applied to direct sales at the private retail establishments. 
Likewise, sales taxes are collected on the spending of direct, indirect and induced 
employees. 

State Income Tax 
The State of Anzona collects taxes on personal income. The tax rate used in the analysis 
averages about 1.6% for earnings. These percentages are based on the most recently 
available income tax data from the state and the projected wage levels of jobs created by the 
construction and operations impact. This tax is applied to the wages and earnings of direct, 
indirect and induced employment. 
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0 

0 

State Unemployment Tax 
Unemployment insurance tax for employees is 2.7% on the fust $7,000 of earned income. 
This factor is applied to the projected wages and earnings of direct and indirect employees. 

HURF Tax 
The State of Arizona Highway User Revenue Fund collects a motor vehicle fuel tax of 
$0.18 per gallon. The tax revenue is calculated based on a vehicle traveling 12,000 miles 
per year at 20 miles per gallon. These factors are applied to the projected direct and indirect 
employee count. Portions of t h s  tax are distributed to cities and counties throughout 
Arizona based on a formula that includes population and the origin of gasoline sales. 

Vehicle License Tax 
The vehicle license tax is a personal property tax placed on vehicles at the time of annual 
registration. This factor is applied to the projected direct, indirect and induced employee 
count. The average tax used in this analysis is $148 and funds are shared between the cities, 
county and state in accordance with population-based formulas. 

State Shared Revenues 
Each city in Arizona receives a portion of state revenues from four different sources - 
state sales tax, state income tax, vehicle license tax, and highway user tax. The 
formulas for allocating these revenues are primarily based on population. Counties 
share in the revenue sources of the state, with the exception of the income tax. 

Property Taxes 
Property taxes on utility lines are paid during construction as well as annually (at a 
depreciated rate) once the line is operating. During construction, the property tax is 
calculated on a base that is equal to 50% of the total construction contract value multiplied 
by the assessment ratio (25%). Once the line is operating, the net assessed value is based on 
a deprecation rate each year. The net assessed value is then multiplied by the assessed value 
ratio. Historically, the centrally assessed ratio has been at a 25% rate compared to the 
residential assessment rate of 10%. However, the State Legislature enacted legislation in 
2005 that reduces the assessment rate for commercial real estate by %% per year over a next 
ten years. This legislation will reduce the property taxes paid by commercial properties over 
the long term. 

Revenues are further categorized in this analysis as either primary or secondary, depending on 
their source and how they flow through the economy into tax accounts. For instance, some 
revenues, such as construction sales taxes, are straightforward calculations based on the cost of 
construction. The State of Arizona and local governments collect the construction sales tax 
directly from contractors and others on the project. These revenues are described in this study as 
primary revenues. 

Secondary revenues, on the other hand, flow from the wages of those direct, indirect and induced 
employees who are supported by a company or project. Estimates of revenue generation to 
governmental entities are based on typical wages of the employees working on the project, their 
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spending patterns, projections of where they might live, and other assumptions outlined in this 
report. 0 
Again, this report provides an estimate for the fiscal impact on the State of Arizona, Maricopa 
and La Paz Counties. The inclusion of county impacts was required because the state does not 
collect a property tax and the exclusion of these counties would greatly understate the total 
regional fiscal impact. A map displaying the power line's route through Maricopa and La Paz 
Counties is provided in Appendix A. 

1.4 Assumptions 

Table 1 displays the primary assumptions included in this review related to the development of 
the DPV2 power line. All data pertaining to the development of the transmission line was 
provided by Southern California Edison (SCE). The provided values are apportioned to both ' 

Maricopa and La Paz Counties according to reported line miles in each area. 

SCE reports that the total power line market value (i.e. book value) will equal $201 million in 
Arizona. This value is used for calculating property tax impacts. However, specific construction 
contract values are used to determine construction sales tax payments. According to SCE, the 
value of the construction contract is estimated at $143 million. This smaller figure will be used 
by the Arizona Department of Revenue to determine tax liability. The provided construction 
value, excluding materials and overhead, equals $62.3 million. 

Table 1 displays the assumptions that drive the economic and fiscal impacts provided in this @ report. 
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Table 1 

Assumptions of Analysis 
Southern California Edison DPV2 

onstruction and Value of DPY2 
[arket Value 

Transmission line 
Substation & related facilities* 
Land 
Total value of project 

onstruction Contract Value 
Transmission line 
Substation & related facilities* 
Land 
Total value of project 

'onstruction only (excluding materials and overhead) 
Transmission line 
Substation & related facilities* 

($ mil) 
$152.0 

$43.0 
$6.0 

$201.0 

($ mil) 
$107.0 

$30.0 
$6.0 

$143.0 

($ mil) 
$56.5 

$5.8 
$62.3 

Percent of line in Maricopa County 
Percent of line in La Paz County 

55% 
45% 

Substation does not include transformation. 
iurce: Southern California Edison; Elliott D. Pollack & Compnay 
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2.0 Economic and Fiscal Imnact - DPV2 I 

2.1 Construction of Power Line W 
The development of the transmission line is expected to take up to two full years, while the 
substation construction will be completed within one year. Therefore, the economic and fiscal 
impacts associated with the construction of the power line will also be spread over two full years, 
while the substation is a one-year impact only. In the first year of construction, the project will 
result in employment of 150 direct jobs, 49 indirect jobs, and 93 induced jobs, for a total of 293. 
During the second year, substation construction will not produce jobs, so there will be only 195 
total jobs created in the second year of construction. These job counts are calculated through use 
of Implan multipliers. 

Based on the provided assumptions, economic output from all direct, indirect, and induced 
employment related to the construction of the power line will total an estimated $86.3 million 
over the two years. This is derived by summing $37.9 million in economic output each year for 
two years related to the transmission line (i.e. $37.9 x 2), and another $10.6 million related to 
substation construction. 

Table 2 
Economic Impact of Construction 
Southern California Edison DPV2 

State of Arizona 
(2006 Dollars) 

mpact 
Economic 

Wages Output 
- ' I  

r&njqission nne.(ea&year over two years) 

Direct 100 $5.0 $28.3 

Indirect 33 $1.5 $3.8 

Induced 62 $2.4 $5.8 

Total 195 $8.8 $37.9 I 
Substation Jon? year only) 1 

Direct 50 $2.5 $5.8 

Indirect 16 $0.7 $1.9 

Induced 31 $1.2 $2.9 

Total 98 $4.4 $10.6 

Source: Elliott D. Pollack &Company; IMPLAN; Southem California Edison 
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Impact 
Type 

Direct Revenues 

Indirect Revenues 

Induced Revenues 

I 

Total Revenues 

The construction of the power line will also result in tax revenues for the state and counties. 
Table 3 displays that during the two year construction period, a total of $4.4 million in 
construction sales taxes will be generated for the State of Arizona. When adding tax revenues 
from other categories such as employee spending sales taxes, income taxes, etc., tax revenues to 
the state sum to an estimated $5.2 million. 

Primary Revenues Secondary Revenues from Employment 
Employees Vchiclc 

Construction Spending Income License Uncmp HURF Total 
Sales Tax Sales Tax Tax Tax Tax Tax Revennes 

$4,403,300 5148,700 $196,500 S9.000 $47,300 518,200 $4,823,000 

NIA $46,200 S58.800 $2,900 $15,400 $5,900 $129,200 

NIA S 7 9,6 0 0 S86,200 $5,600 $29,500 s11,300 $212,200 

$4,403,300 $274,500 $341,500 $17,500 $92,200 $35,400 $ 5 ~  64,400 

I Table 3 

Impact 
Type 

Direct Revenues 

Indirect Revenues 

Induced Revenues 

Total Revenues 

Fiscal Impact of Construction 
Southern California Edison DPVZ 

State of Arizona 
(2006 Dollars) 

Primary Revenues Secondary Revenues from Employment 
Property Employees Residents State 

Construction Tax Spending Property Shared Total 
Sales Tax (During Const.) Sales Tax Tax Revenues Revenues 

$342,800 $299,130 $15,600 $36,000 $264,300 $957,830 

NIA NIA $4,900 $11,800 $10,000 $26,700 

NIA NIA $8,500 $22,400 $18,100 $49,000 

$342,800 $299,130 $29,000 $70,200 %292,400 $1,033,530 

Tables 4 and 5 display the fiscal impacts related to the construction of the power line at the 
county level. Table 4 identifies that for Maricopa County, total tax revenues during the two year 
construction phase will equal approximately $1 .O million. Table 5 identifies that for La Paz 
County, total tax revenues will similarly equal about $1 .O million. 

I Tablc 4 

Fiscal Impact of Construction 
Southern California Edison DPVZ 

Maricopa County 

State shared revenues represented in Tables 4 and 5 include the construction sales taxes collected 
by the state at the 5.6% sales tax rate and then distributed to counties based on population. For 0 
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Maricopa County, state shared construction sales tax is about $230,000 of the $264,000, or 88% 
of the direct shared revenues. For La Paz County, on the other hand, the portion of the state’s 
construction sales tax shared is much lower because of the population-based formula. La Paz 
County’s state shared construction sales tax is $1,090. 

0 

Impact 
T w  
Direct Revenues 
Indirect Revenues 
Induced Revenues 

Total Revenues 

Table 5 
~ ~~ 

Fiscal Impact of Construction 
Southern California Edison DPV2 

La Paz County 

Primary Revenues Secondary Revenues from Employment 
Property Employees Residents State 

Construction Tax Spending Property Shared Total 
Sales Tax (During Const.) Sales Tax Tax Revenues Revenues 

$489,800 $447,209 $16,000 $30, IO0 $1,200 $984,3UY 

N I A  N IA  $5,000 $9,800 $50 $14,850 

N I A  N I A  $8,700 $18,800 SI00 $27,600 

$489,800 $447,209 $29,700 $58,700 $1,35U $1,026,759 

2.2 On-Going Operations of New Power Line 

Documents provided by SCE indicate that only a minimal number of employees will be requirec 
to maintain the power line on a rotational basis once constructed. Therefore, this activity is 
excluded from the calculations. 

0 
Once the construction phase is completed, the counties will continue to receive significant 
property tax payments. Table 6 on the following page displays this on-going tax collection by 
both Maricopa and La Paz Counties for the ten years following the construction of the power 
line. The assessment ratios were supplied by the Arizona Department of Revenue. 

Beginning in year one, Maricopa County will receive approximately $835,000 in property taxes. 
La Paz County will receive just under $1.25 million in year one. La Paz County displays higher 
revenues because the county imposes a higher property tax rate. The tax payments decline over 
time as depreciation is counted and the assessment ratio is lowered. Nonetheless, this represents 
a significant gain for the local governments. 

2.3 Additional Operations at Current Plants 

It is also possible that the construction of DPV2 will result in additional power generation at 
Arizona’s current merchant power plants that are not operating at full capacity. If this occurs, 
additional natural gas supplies will be purchased and use taxes will be collected by the State of 
Arizona. 
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For perspective, for each $10 million in new natural gas purchases that occur locally, the state 
will collect $560,000 in use tax payments. This would occur every year that the natural gas is 
purchased. County tax rates would not apply to these purchases. 
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Appendix A 
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Fhal Supplemental Envimnmental Impact Statement (SEIS) 
For tbe Devers-Palo Verde No. 2 Transmisslon'-Lhe Prcject 

Riverside County, California and Y m a  and Maricopa Counties, Arizona 

PreDared 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 BL"s 
responses and required mitigation measures. Southern California Edison 
Company's proposed route, parallel to the existing Devers-Palo Verde #1 500 kV 
transmission line, is the preferred alternative 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 F ina l  Supplemental Environmental Impact Statement ( F i n a l  S E I S )  f o r  
the  Devers-Palo Verde #2 500 kV Transmission Line Pro jec t  has been prepared i n  
an abbrevia ted  format under Council on Environmental Q u a l i t y  r egu la t ions  (40 
CFR 1503.4 ( 3 )  (c) . This document should be used i n  conjunct ion  wi th ,  r a t h e r  
than i n  p lace  o f ,  t he  Draf t  S E I S  t h a t  was r e l eased  f o r  p u b l i c  review on May 
1 5 ,  1987. 

The Fina l  SEIS conta ins  th ree  chap te r s .  The f i r s t  chap te r  (Summary) is a 
summary of t he  t ransmiss ion  l i n e  p r o j e c t  t h a t  b r i e f l y  d e s c r i b e s  the  p r o j e c t ,  
a r eas  of cont roversy ,  major impact conclusions,  and the Federa l  p re fe r r ed  
a l t e r n a t i v e .  

The second chapter  (Consul ta t ion and Coordination) p r e s e n t s  the r e s u l t s  
Comments r ece ived  a t  pub l i c  of agency and p u b l i c  review of the  Draf t  SEIS .  

hear ings  and by l e t t e r ,  and responses t o  those comments, a r e  presented .  

The t h i r d  chapter  (Modifications and Correc t ions)  i n c l u d e s  changes made 
to t he  t e x t  o f  t he  Dra f t  SEIS .  These have been made i n  response t o  pub l i c  
comments and a r e  re ferenced  t o  the  appropr ia te  page number i n  the  Draf t  SEIS .  

The appendices d i scuss  a v a r i e t y  of t o p i c s .  Appendix A conta ins  an 
updated and modified s e t  of t he  mi t iga t ion  measures and agency s t i p u l a t i o n s  
from those  presented  i n  the  Draf t  SEIS.  Appendix B is a summary of bighorn 
sheep s t u d i e s  t h a t  have been conducted i n  some a reas  o f  concern.  Appendix C 
conta ins  information concerning consu l t a t ion  with the  U.S.  F ish  and Wi ld l i f e  
Service pursuant  t o  Sec t ion  7 o f  the Endangered Species Ac t .  

Copies of t h e  Dra f t  SEIS can be obtained by w r i t i n g  t o  t he  following 
address : 

D i s t r i c t  Manager 
Bureau o f  Land Management 
1695 Spruce S t r e e t  
Rivers ide ,  Ca l i fo rn ia  92507 
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ACEC 
ACHP 
U S  
ASAE 
BLM 
CAAA 
CDCA 
CEQ 
CEQA 
corps 
CPCN 
CPUC 
CRC 
CRIT 
CVP 
dB 
Edison 
EIR 
FSEIS 
FLPMA 
FWS 
HCP 
LTVA 
M-S-R 
Mw 
NWR 
PEA 
PVNGS 
ROW 
RMP 
SCE 
SCPPA 
SDG&E 
SEIS 
SHPO 
WSA 

GLOSSARY OF ACRONYMS AND ABBREVIATIONS USED IN THE.'FINAL SEIS 

Area of Critical Environmental Concern 
Advisory Council on Historic Presemation 
Arizona Public Services Company 
American Society of Agricultural Engineers 
U . S .  Dept. of the Interior, Bureau of Land Management 
California Agricultural Aircraft Association 
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 BI;M PREFERRED ALTERNATIVE 

1.1 INTRODUCTION * I  

Southern California Edison Company (SCE o r  Edison) has applied to the 
U.S. Department of the Interior, Bureau of Land Management (BLK) 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 (BIN 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 Arizona, 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 !IXE 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 (MM) of firm 
entitlements in the PVNGS, and M-S-R has 150 MW of firm entitlements in San 

Both SCPPA and M-S-R need transmission 
to deliver power from these committed 

Juan Unit 4 ,  located in New Mexico. 
from the Phoenix area to California 
resources. 

The existing Devers-Palo Verde # 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 is 
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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 

long - 
term energy needs. - 8  

1.3 ALTERNATIVES 

Five alternatives are evaluated in the SEIS and include the pr 

most cost-effective solution for its customers in terms of short- and 

j ct 5 

proposed by SCE, three additional alternative routes, and a no-action 
alternative. Alternatives were developed considering several issues including 
prime farmland, BLM-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 alternative routes. 

1.3.1 Proposed Project 

The proposed transmission line is similar to other 500 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 
PVNGS, 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 #l 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 Arizona. 
In addition, the line would connect 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 Verde 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 connecting 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 Alternative 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 1-10 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 BLK-desig- 
nated utility corridor. In designating these corridors, the B U  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 BLM land use and planning (by being outside of an existing BU-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 ;t 

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 1-10 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 BIN-designated utility corridor. 

This route was evaluated as an alternative 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 1-10 and La Posa Recreation Area, poten- 
tial adverse impacts to bighorn sheep, cultural resources, and land use and 
BLM planning. This alternative avoids farmland in Palo Verde Valley and 
avoids the Kofa NWR. Although the portion of the Northern Alternative 2 route 
through Plomosa Pass follows a designated utility corridor, the use of this 
alternative would be inconsistent with existing BLM policy. Portions '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 ( f o r  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 environmental 
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 #1 line. This route would require 3 2  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 visual 

* I  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 af 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 ma) or disadvantages that made them 
infeasible. The B U  has studied these and many other possible corridor 
combinations over the past several years for their suitability for utility 
routings . The following describes those routes that were screened from 
further consideration, and Figure 1.3.1 shows their location: 

0 poute Following I nterstate 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 1-10 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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0 Route South of  1-10. 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 BLM not considering this route further 
included rough terrain in Arizona; Wilderness Study Areas (WSAs) in 
Arizona that would require the powerline to cross the Arizona 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 homed 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 1-10. 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 alternative 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 Alternative 

Environmental Transmission Line Routes 
Consideration ProDosed Northern A l t .  1 Northern 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. 
Ge o 1 o gy LOW Mod. Mod. Mod. 
Soils Mod. 

Biological Resources Low 
Land Use 
Socioeconomic Low 
Visual High 
Acoustic Low 
Cultural and 

Nat. Amer. Resources High 

Hydro 1 ogy Low 

High ( P ) 

Historical Resources Low(P) 

Mod. 
LOW 

High( L) 
High 
Low 
High 
Low 

Mod. 
Low 
Mod. 
High 
Low 
High 
Low 

Mod. 
High 

Mod. 
Low 
Mod. 
High 
Low 

I High 
Low 

High 
High 

~~~~~ ~ 

TOTALS 
No. High & Mod. 4 7 
No. Pref. (P) 3 0 
No. Least Pref. (L) 0 3 

7 7 
0 0 
0 1 

* NOTES: Impact Potential Ratings are High, Moderate, or Low * (P) - the preferred choice 
(L) - the least Dreferred choice 
If no (P) or (L) is indicated among the range of alternatives, no 

All ratings are based on the potential for impacts and represent 

* 

clear advantage or disadvantage could be identified. 

professional judgements of the SEIS team. 

* See Section 1 . 4 . 2  for explanation. 
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a l t e r n a t i v e s  were judged t o  have no s i g n i f i c a n t  d i f f e r e n c e s ,  then no p re fe r r ed  
o r  l e a s t  p r e f e r r e d  choice was i d e n t i f i e d .  I n  some c a s e s ,  only one o r  the  
o ther  w a s  determined t o  be app l i cab le .  These r a t i n g s  a r e  based on the impact 
p r o j e c t i o n s  prev ious ly  descr ibed i n  t h i s  r epor t .  

A s  can be seen from the  summary a t  t he  bottom o f  t h e  t a b l e ,  t he  proposed 
route  i s  c l e a r l y  the  p re fe r r ed  choice from an o v e r a l l  environmental/planning 
pe r spec t ive .  I t  has the  fewest High and Moderate impact p o t e n t i a l  r a t i n g s ;  i s  
the  " c l e a r l y  p re fe r r ed"  choice i n  th ree  o f  the  resource a r e a s ,  while the  th ree  
a l t e r n a t i v e s  each had no p re fe r r ed  r a t i n g s ;  and had no " c l e a r l y  l e a s t  p r e -  
f e r r ed"  r a t i n g s ,  while t he  a l t e r n a t e s  had from zero t o  t h r e e  such r a t i n g s .  

The proposed rou te  does have t h r e e  High impact r a t i n g s  of note i n  the  
a reas  of  Land Use, Visua l  Resources, and Native American Resources. This 
r e f l e c t s  t he  h igh  s e n s i t i v i t y  of and concerns f o r  t he  impact t o  a g r i c u l t u r a l  
land n e a r  Blythe;  t he  v i s u a l  impact of adding another l i n e  through the Kofa 
NWR and across  the  Colorado River;  and the f a c t  t h a t  t h e  proposed l i n e  would 
c ross  t h e  A g u a  Cal ien te  Indian Reservation. The ca tegory  o f  Native American 
Resources is given a "High" impact r a t i n g  i n  l i g h t  of u n c e r t a i n t y  as t o  t he  
a c t u a l  impact and p o t e n t i a l  f o r  s ign i f i cance  i n  the  con tex t  of  cumulative 
changes t h a t  have occurred t o  Native American lands and resources  as  a r e s u l t  
of p r o j e c t s  i n i t i a t e d  by non-Natives. 

1 . 4 . 3  BLM Pre fe r r ed  Al t e rna t ive  

Based on a comparative environmental analysis of t h e  proposed and a l t e r -  
na t ive  rou te s  i n  the S E I S ,  the  Applicant ' s  proposed r o u t e  f o r  t h e  p r o j e c t  is 
the  p r e f e r r e d  a l t e r n a t i v e  of t he  BLM. This conclusion is based on the  follow- 
ing genera l  cons ide ra t ions :  

0 S i n c e  1 9 5 0 ,  t h e  proposed  r o u t e  h a s  r e p e a t e d l y  been  used  f o r  
i n t e r s t a t e  p ipe l ines  and t ransmission l i n e s .  These have been 
cons t ruc ted  both p r i o r  t o  and a f t e r  the  des igna t ion  of the Kofa 
Nat ional  Wi ld l i fe  Refuge. There a r e  c u r r e n t l y  th ree  na tu ra l  gas 
p i p e l i n e s  and one t ransmission l i n e  running a long  the  proposed rou te  
through the Kofa NWR. Therefore ,  impacts o f  the  proposed p r o j e c t  
would be c o n f i n e d  t o  an  e s t a b l i s h e d  u t i l i t y  c o r r i d o r  where 
environmental dis turbances have already taken p l a c e .  
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0 The Northern Alternative 1, Northern Alternative 2 ,  and Southern 
Alternative routes would require an additional 74 miles, 47 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 environmental 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 BLM-proposed utility 
corridors or, in the case of the Northern Alternative 2 route, would 
utilize approved corridors which are currently considered "at 
capacity." 

0 The alternative ' routes, because of their greater length, would 
result in higher costs of construction 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 #l 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 Alternative 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. 

1-15 



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 Geolopv. Soils. ' and Hvdrolom 

Impact: Water and wind erosion of unstable soils. 

1.5.2 Biological Resources 

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

Impact: 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. 

Impact: Increased bird mortality resulting from collisions with the 
powerline. 

1.5.3 Land Use and Planning 

Impact: 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. 

Impact: Proposed route traverses several Areas of Critical Environ- 
mental Concern (ACEC) , an endangered species preserve, and 
two National Wildlife Refuges. 
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1.5.4 Visual 

Impact: Potential significant cumulative effects to features of 
visual sensitivity including Interstate 10, . Kofa NWR, U. S. 
Highway 9 5 ,  La Posa Recreation Area, Colorado River, Joshua 
Tree National Monument, Indio Hills State Park (proposed), 
and Dillon Road (eligible scenic highway). 

1.5.5 Acoustic 

Impact: Potential short-term construction noi se  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 BLM 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 scQping 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, California, and Phoenix, Arizona. 

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

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

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

Section 2 .2  contains the hearing comments and BLM's responses. In 
addition to the public hearing comments, 23 written comment letters were 
received during the comment period. These comments and BIM's responses to 
them can be found in Section 2 . 3  of this SEIS. The following agencies, 
organizations, and industries have provided input to and/or received copies of 
the Draft SEIS:  
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California Citv Government 

Office of the Mayor 
City Hall 
892 N. 10th Street 
Blythe, CA 92225 

Office of the Mayor 
City Hall 
4515 Sixth Street 
Coachella, CA 92236 

Office of the Mayor 
City Hall 
11711  West Drive 
Desert Hot Springs, 

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

CA 92240 

Office of the Mayor 
P.O. Box 1785 
3200 Tahquitz-McCallum Way 
Palm Springs, CA 92262 

Office of the Mayor 
City Hall 
68625 Perez Road 
Cathedral City, CA 92234 

DeDartment 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 ( 7 6 2 )  
National Park Service 
Department of the Interior 
Washington, D.C. 20240 
Office of Mineral Data 
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Office 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 ( 4 2 3 )  
Department of the Interior 
Reston, VA 22092 
U. S. Department of Interior 



Analysis Program (MS-5000) 
U.S. Geological Survey 
National Center ( 4 2 3 )  
Department of the Interior 
Washington D.C. 20240 

U.S. Department of Interior 
Bureau o f Rec lama t i on 
Lower Colorado Reg'l Office 
P.O. Box 427 
Boulder City, NV 89005 

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

U. S . Department of Interior 
Bureau of Reclamation 
Suite 2200 ,  Valley Center 
2 0 1  North Central 
Phoenix, AZ 85073 

U . S .  Department of Interior U.S.  Department of Interior 
Fish and Wildlife Service Office of Endangered Species 
2800 Cottage Way, Room 1823 Washington, D.C. 20240 
Sacramento, CA 95825 Attn: Steven Chambers 

W. Powell White Rich Anderson 
U.S.  National Park Service Joshua Tree National Monument 
450 Golden Gate Avenue 74485 Nat'l Monument Drive 
Box 36063 Twenty-nine Palms, CA 92277 
San Francisco, CA 94102 

Office of Environmental Milton Haderlie 
Project Rev. KOFA National Wildlife 
Attn: Lillian K. Stone 356 West First Street 
Department of the Interior Yuma, A2 85364 
Main Interior Bldg., Room 4251  
18th & C Street 
Washington D.C. 20240 

U.S. Fish & Wildlife Service 
Art Kinskey (AJAR) 
P.O. Box 1306 
Albuquerque , NM 87103 
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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 Bernardino, 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.O. 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.O. Box 2711 
Los Angeles, CA 90053 

Chief, Planning Division 
South Pacific Division 
Army Corps of Engineers 
630 Sepsone Street, Room 
San Francisco, CA 94111 

Chief, Environmental 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 
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Bureau of Indian Affairs Bureau of Indian Affairs 
1951 Constitution Ave., N.W. 1 North First Street 
Mail Stop 4520 MIB P.O. Box 10 
Environmental REview Staff Phoenix, AZ 85001. 
Washington, D.C. 20002 

California State AEencies - 

California Energy Commission 
Siting & Environmental Division Colorado River Basin 
1516 9th Street, MS-44 73271 Highway 111, Suite 21 
Sacramento, CA 95814 Palm Desert, CA 92260 

Reg'l Water Quality Control Board 

Linda Ulmer Fred Worthley 
California Dept. Fish & Game California Dept. Fish & Game 
P.O. BOX B-P Region 5 
Blythe, CA 92225 245 W. Broadway, Suite 350 

Long Beach, CA 90802 

CA State Land Commission Office of Environmental Affairs 
1807 13th Street, Room 101 C A L M S .  
Sacramento, CA 95814 1120 N Street 
Attn: Mary Griggs Sacramento, CA 95814 

Arizona State Arrencies 

Arizona Game & Fish Department Arizona State Historic Society 
2222 W. Greenway Road 949 W. Second 

* Phoen'ix, AZ 85023 Tuscon, A2 94719 

Commissioner Governor of Arizona 
Arizona State Land Department Phoenix, AZ 85007 
1624 W. Adams 
Phoenix, AZ 85007 

Indian Affairs Commission 
1645 W. Jefferson Street 
Phoenix, AZ 85007 

W.A. Ordway 
Director 
Arizona Dept. of Transportation 
206 S. 17th Avenue 
Phoenix, AZ 85007 
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- C 

Michael A Ramnes 
Di rec to r  
Arizona S t a t e  Parks 
1688 W .  Adam 
Phoenix, AZ 85007 

Donna Schober 
S t a t e  H i s t o r i c  Preserva t ion  Of f i ce r  
Arizona S ta te  Parks 
800 West Washington, S u i t e  415 
Phoenix, AZ 85007 

Supervisor  
Arizona S t a t e  Clearinghouse 
1700 W .  Washington, 505 
Phoenix, AZ 85007 

l i f o r n i a  Local  Agencies 

Chairman Board of Supervisors  
Rivers ide  County 
4080 Lemon S t ree t  
R ive r s ide ,  CA 92501 

P h i l l i p  E .  Hitchcock 
Metropol i tan Water District 
P.O. Box 54153 
Los Angeles,  CA 90054 

Roger J .  S t r e e t e r ,  Di rec tor  
Rivers ide  County Planning Dept. 
4080 Lemon S t r e e t ,  9 th  Floor 
R ive r s ide ,  CA 92501 

Native Americans 

Anthony Drennan 
Colorado River Indian Tr ibes  
Route 1 

Parker ,  A2 85344 
BOX 23-B 
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Coachella Val ley  Associat ion 
of  Government 
74-133 E l  Paseo,  S u i t e  4 
Palm Deser t ,  CA 92260 

John Jaquess ,  D i rec to r  
San Bernardino Co. Planning 
385 N .  Arrowhead Avenue 
San Bernardino, CA 92415 

South Coast AQMD 
9150 F l a i r  Drive 
E l  Monte, CA 91731 

Mine rva Jenkins  
For t  Moj ave I n d i a n  Reservation 
500 Merrirnan Avenue 
Needles, CA 92363 I 
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Native American Heritage 
Commission 
Executive Secre ta ry  
1400 Tenth S t r e e t ,  Room 109 
Sacramento, CA 95814 

T r i b a l  Chair 
Aqua Ca l i en te  Reservat ion 
P.O. Box 2245 
Palm Spr ings ,  CA 92262 

L i b r a r i e s  

Buckeye Library 
310 N .  6 th  S t r e e t  
Buckeye, A2 85326 

Coachella Valley Reg. Library  
200 C iv ic  Center Mall 
Ind io ,  CA 92201 

Desert  Hot Springs Publ ic  
Library  
1 1 6 9 1  West Drive 
Desert  Hot Spr ings ,  CA 92240 

Los Angles Publ ic  Library 
Documents Department 
361 S. Anderson S t .  
Los Angeles, CA 90033 

Palo Verde Valley D i s t r i c t  
Library 
125 Chanslor Way 
Blythe,  CA 92225 

Donna Schober 
S t a t e  H i s t o r i c  P resen r .  Off icer  
Arizona S t a t e  P a r k s .  
800 West Washington, S u i t e  4JS 
Phoenix, A2 85007 

T r i b a l  Chair 
Morongo Reserva t ion  
11555 Pot rero  Route 
Banning, CA 92220 

C a l i f o r n i a  S t a t e  Library  
Regional Deposi tory 
Document S e c t i o n  
P.O. Box 203 
Sacramento, CA 95809 

Dept. of L ib ra ry  and Archives 
3rd F loo r ,  S t a t e  Cap i to l  
Phoenix, AZ 85001 

Long Beach S t a t e  Univers i ty  
Library Documents Department 
6101 E. Seventh S t r e e t  
Long Beach, CA 90801 

Palm Springs L i b r a r y  Center 
300 S .  Sunr i se  Way 
Palm Spr ings ,  CA 92262 

Phoenix Publ ic  L ib ra ry  
12 East McDowell Rd. 
Phoenix, AZ 85004 
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Quartzite Public Library 
P.O. Box 426 Government Documents Section 
Quartzite, A2 95346 3581 Seventh Street 

Riverside Central Library 

Riverside, CA 925,Ol 

San Bernardino Public Library 
401 Arrowhead Avenue 
San Bernardino, CA 92401 Civic Center 

San Francisco Public Library 
Government Documents Dept. 

San Francisco, CA 94102 

Yuma C i t y  - 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 BLM 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. All letters received were reviewed. . 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, and where appropriate, Draft SEIS sections were 
revised. Table 2.3-A lists each comment letter and identifies its assigned 
reference number. Individual substantive comments within each letter were 
identified and responses were prepared for these comments. The responses, 
which accompany each letter, are keyed to the appropriate comment by the 
reference numbers that appear on the comment letter. 

All comment letters have been reprinted verbatim, and a11 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 BLM will take these 
concerns into consideration i i i  the decision making process.. Please see 
Section 1.4.3, "Preferred Alternative," for a further discussion of how these 
concerns were addressed. 
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Table 2 . 3 - A  

List of Comment Letters 
. t  

Letter 
Number Source of Letter 

1 
2 

3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 

William Cochran, United States Bureau of Mines 
Kathryn Gualtieri, Office of Historic Preservation, California 
Department of Parks and Recreatim 
Stephen M. Williams, Arizona Desert Bighorn Sheep Society, Inc. 
Michael Harrod, Riverside County Planning Department 
Teresa L. Hoffman, State Historic Preservation Office, Arizona State 
Parks 
John Pamperin 
Bobbie Holaday 
William E. Rime, United States Bureau of Reclamation 
Dale S .  Turner, Sierra Club 
Barry A. Horst, Medical Care Clinic Ltd. 
Gabriel Zinsh 
Russell D. Butcher, National Parks & Conservation Association 
Glenn Stewart, The Desert Tortoise Council 
Huston T. Carlyle, Jr., State of California Office of Planning and 
Research 
Anthony Drennan, Sr., Chairman, Colorado River Indian Tribal Council 
Tucson Rod and Gun Club 
James Kahle, Southern California Edison Company 
E. Linwood Smith, Ph.D 
Temple A .  Reynolds, Director, Arizona Game & Fish Department 
Jim Cain, President, Arizona Outdoor Coalition 
Robert Moore 
David F. Riley, Assistant Regional Director, U.S. Fish and Wildlife 
Service 
Jim Rorabaugh, Yuma Audubon Society 
Cary W. Meister, Yuma Audubon Society 
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 

Sect ion  3 . 1  p re sen t s  page by page t e x t  co r rec t ions  t o  the'  Dra f t  SEIS i n  

t a b u l a r  fo rm.  Column 1 ind ica t e s  the  page i n  the  Draf t  S E I S  on which the  cor- 
r e c t i o n  occurs ( a  par t ia l  paragraph a t  the  t o p  o f  t he  page i s  numbered a s  1) ; 
Column 3 i n d i c a t e s  the l i n e  wi th in  the  paragraph; and Columns 4 and 5 p r e s e n t  
the  t e x t  a s  it occurs i n  the Draf t  S E I S  ("Is") and how it  should be co r rec t ed  
o r  modified ("Should Be"). 
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MITIGATION MEASURES 

BLH 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 Environmental Assessment (PEA) (SCE 1985) are provided 
following the BLM 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. 

Geolow 

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 visually 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 fault 
trace and if s o ,  will ascertain if it is active, potentially active, 
or inactive. 



2 .  Towers will be located so that the line will span the surface traces 
of active and potentially active faults such that a relative laceral 
surface displacement would shorten 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 BLM Authorized Officer, will not 
structurally affect the associated towers. 

3 .  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. 

4. 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 
BLM Authorized Officer. 

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

-6. 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 upgrading 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. 
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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. 

Soils 

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. 

2. 

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, prior 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. 

Hvdr 01 o EY 

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 f o r  the proposed and alternative routes: 



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 construction, 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 runoff (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 construction bidding specifications to insure compliance. 
A representative of the holder responsible for contract compliance 
inspection officer will be designated for quality assurance. 

Biolopical 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 E I R  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. 
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3 .  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. 

4. 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 BLM Authorized 
Officer . 

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

6 .  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 
rnitigat3on measures 12 and 13.) 

7. Initiate transplant efforts for Ferocactus and Corwhantha 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. 

8. 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. 

9. 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/avoidance 
measures. The methodologies and results of these surveys must be 
submitted to and approved in writing by the BL.M Authorized Officer. 
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Wildlife. Significant impacts to wildlife resources will be avoided and 
other impacts minimized to the extent practical 'by adhering to mitigation 
measures 
adopting 
measures 

1. 

2 .  

3 .  

4 .  

5 .  

presented by the holder in Section 7.6 of the PEA, as well as 
the measures previously described for vegetation and additional 
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 construction 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 
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6. 

7. 

8 .  

9. 

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 2 5  miles per hour. The holder is 
responsible for ensuring compliance with this limit 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 only 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 ll-A2 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. 

10. 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 bemed) following con- 
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11. 

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 (CVETL), flat-tailed horned 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 w i l l  be conducted during 
appropriate seasons and conditions for species identification. For 
any areas of suitable habitat, mitigation measure number 11 will 
apply. 

12. 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. 

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

14. 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 3 4 . 0 )  and link 6 (milepost 
0.0 to 6.0). 

15. The BLK 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. 
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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. In Link 5 ,  where the Northern Alternative 1 route crosses the 
Plomosa Mountains (mileposts 7 to 141, 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. 

17. 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. 

Visual 

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

1. For a l l  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 aitcraft 
safety. See Section 5 . 5  of the Devers-Palo Verde #2 EIR.) 

2 .  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. 
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3 .  For alternatives 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. Orocovia 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 
B U  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. 

-_ 

5 .  Interstate 10 Crossing Link 13. MileDost 6 5 1 .  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 Preservation Area Mitigation 

1. The holder will meet with Riverside County and BLN 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 transmissian 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. 

2.  

3 .  

4. 

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

Locate construction yards at least 500 feet away from residences. 

Minimize the use of helicopters within 500 feet of residences. 

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 f o r  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 Preserratian (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 California and Arizona among the BLM, SHPOs, and ACHP. 

1. 

2 .  

3 .  

4 .  

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. 

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

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. If avoidance is not feasible at specific sites, data recovery 
or other mitigation measures will be undertaken in consultation with 
BLM and SHPO. 

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 comple'tion 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 intensive 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 I11 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 BLH and SHPO can make National Register 
eligibility determinations. 

Priority will be given to avoidance through project design as the pre- 
ferred mitigation alternative. 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 California 
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. 

Geolom 

Mitigation of potentially significant impacts to the western 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 w i l l  be utilized 
to minimize the impact from severe seismic shaking. 

Hvdrolovy 

1. 

2 .  

3 .  

4 .  

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. 

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

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

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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5. 

6 .  

7. 

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 
tion phase of the project where Link 2 crosses the Kofa National 
Wildlife Refuge. These impacts could be minimized by the following 
mitigation: 

Low to moderate impacts would result during the construc 

2 .  Existing access (gas pipeline roads) will be used 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. 

3 .  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, 

4 .  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 

1. Cultural resource mitigation may take one or more o f  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 following discussion presents general mitigation measures to avoid o r  
minimize impacts to biological resources as recommended by the holder in the 
PEA (SEC 1985). 

1. 

2.  

3 .  

4. 

5. 

6. 

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 .  

Noise 

1. 

Visual 

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. 

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

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. 

2 .  

3 .  

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. 

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). 

Conductors will be constructed of nonspecular material. 

Public Health and Safetv 

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 utilized to minimize the 
generation of electromagnetic fields. Physically grounding all 

A-  17 



potentially conductive objects to the earth will minimize the 
occurrence of annoyance shocks. Finally, public concerns w i l l  be 
addressed by Edison as they arise, 

General Mitieation 

1. 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, non-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. 

2 .  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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STUD OF DESERT BIGHO S 



DAMES & MOORE ,A PROFESSIONAL LILIITEP r . A n T w w w  

POINTE CORPOR.ATE CENTRE. 7550 NORTH DREAMY DRAW DRIVE. SL'ITE 145 
- 

M r .  Steve Foreman 
1 4  G a l l i  Drive 
Su i t e  A 
Novato, CA 94949 

I'HOENIX. ARIZONA J5020 ( 6 C 2 )  3 i l - I  110 

2 November 1987 

Dear Steve :  

Enclosed i s  a r ev i sed  copy of t h e  bighorn sheep impact r e p o r t  synopsis.  
about a dozen o t h e r  g l i c h e s  i n  the  o r i g i n a l ,  
t a b l e  you asked about was, 
sheep 1OA. 

I f  you have any o t h e r  comments or ques t ions ,  
m e  

I found 
The one 

d a t a  f o r  another  sheep ,  n o t  for 
a l l  have been co r rec t ed .  

as I had suspected, 

p l e a s e  do not hesitate t o  c o n t a c t  

S ince re ly  Yours, . 

Regional D i r e c t o r ,  
B io log ica l  Resource S tudies  

3030 N. Longhorn Drive 
Tucson, Arizona 85749 



STUDIES OF DESERT BIGRORN SHEEP 
(OVIS - CANADENSIS MEXICANA) 

IN WESTERN ABIZONA 

IMPACTS OF THJ3 PAL0 VERDE-DEVERS 500kV TRANSMISSION LINE 1 

FINAL REPORT SUMMARY 

Submitted To: 

Southern California Edison Company 
Rosemead, California 

Submitted By: 

E. Linwood Smith, Ph.D. 
Regional Director, 

Biological Resource Studies 
Dames & Moore 

30 October  1987 
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IRTRODUCTION 

During t h e  e a r l y  planning s t a g e s  f o r  the  Devers-Palo Verde 500kV Transmission 

Line 1, could 

be cons t ruc ted  wi thout  passing through or very near  h igh  q u a l i t y  d e s e r t  b ighorn  

sheep (Ovis canadens is  mexicana) h a b i t a t  i n  western Arizona. Moreover, 

d i s c u s s i o n s  between t h e  proponents of t h e  l i n e ,  Southern C a l i f o r n i a  Edison 

Company (SCE) and Arizona Publ ic  Service Company (APS), and land and w i l d l i f e  

management t o  

t h e  p o t e n t i a l  impact of a 500kV t ransmission l i n e  i n  bighorn h a b i t a t .  Some 

w i l d l i f e  e x p e r t s  f e l t  t h a t  such a l i n e  would i n t e r r u p t  normal movement p a t t e r n s ,  

prevent  sheep from us ing  t r a d i t i o n a l  water sources ,  i n t e r f e r e  wi th  lambing, and 

cause sheep t o  abandon t r a d i t i o n a l  home ranges;  o t h e r s  f e l t  t h a t  t h e  l i n e  would 

have l i t t l e  o r  no e f f e c t .  Consequently, SCE management made a d e c i s i o n  t o  fund 

a major s tudy  of d e s e r t  bighorn in western Arizona i n  o r d e r  t o  gene ra t e  hard 

d a t a  on t h e  a c t u a l  e f f e c t s  of t h e  proposed t ransmission l i n e .  A c o n t r a c t  t o  

i t  became apparent  that  none o f  the p o t e n t i a l  a l t e r n a t i v e  r o u t e s  

agency personnel  i nd ica t ed  a wide divergence of op in ion  r e l a t i v e  

conduct t h e  s t u d i e s  was i ssued  t o  E. Linwood Smith & Associa tes ,  Tucson, Arizona 

in September 1977. 

The s tudy  began in l a t e  November, 1977 when the  Arizona G a m e  and F i s h  Department 

captured  and rad io-col la red  20 bighorn i n  t h e  Plomosa, New Water, and Dome Rock 

Mountains. The f i e l d  da t a  c o l l e c t i o n  por t ion  of t h e  s tudy  ended on 1 January  

1984. The fundamental  study des ign  revolved around c o l l e c t i o n  of f i e l d  d a t a  

p r i o r  t o  c o n s t r u c t i o n  of the  t ransmission l i n e  (base l ine  d a t a )  and c o l l e c t i o n  of 

i d e n t i c a l  k inds  of d a t a  during the cons t ruc t ion  and pos t -cons t ruc t ion  per iods .  

The o r i g i n a l  s tudy  was t o  l a s t  f i v e  years ;  two years  b a s e l i n e ,  one year  
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c o n s t r u c t i o n ,  and two years post-construct ion.  Due to  cons t ruc t ion  d e l a y s ,  

however, t h e  b a s e l i n e  d a t a  c o l l e c t i o n  period extended from 1 December 1977 to 28 

February 1981, c o n s t r u c t i o n  of Palo Verde-Devers Line 1 occurred i n  the  western 

Arizona s tudy  a r e a  between 1 March and 18 December 1981 and t h e  l i n e  w a s  

energ ized  on 17 March 1982. The post-construct ion per iod extended from 19 

December 1981 t o  1 January 1984. 

The s tudy  area w a s  expanded i n  November, 1979 when two ewes were captured and 

rad io-col la red  i n  t h e  Livingston Hills, s i t u a t e d  between t h e  Kofa and the New 

Water Mountains. I n  October,  1981 a t  t he  request  of t he  U.S. Fish  and W i l d l i f e  

See rv ice ,  Kofa Nat ional  Wi ld l i f e  Refuge (KNWR), t h e  s tudy  area w a s  f u r t h e r  

expanded wi th  t h e  c o l l a r i n g  of 7 bighorn on the  KNWR and t h e  h i r i n g  of a second 

f i e l d  b i o l o g i s t  t o  monitor t h e  KNWR radio-collared populat ion.  

The d a t a  c o l l e c t e d ,  and p a r t i a l l y  summarized i n  the  fo l lowing  synops is ,  r e s u l t e d  

from a t o t a l  of 504 a e r i a l  r e l o c a t i o n  f l i g h t s  (one f l i g h t  approximately eve ry  

f i v e  days f o r  t h e  d u r a t i o n  of t he  s tudy) ,  11,321 r e l o c a t i o n s  of rad io-col la red  

sheep,  and in format ion  contained on 2242 double-sided v i s u a l  observa t ion  forms. 

The number of rad io-col la red  sheep i n  the  s tudy popula t ion  ranged from a low of 

13 (due t o  r a d i o  c o l l a r  f a i l u r e s )  i n  the  f a l l  of 1978 to a h igh  of 37 i n  

October,  1981. 

Two of t h r e e  volumes of t h e  f i n a l  r epor t  f o r  t he  p r o j e c t  have been completed; 

Volume I conta ined  f ind ings  from t h e  Kofa Nat ional  W i l d l i f e  Refuge s t u d i e s ,  and 

Volume I1 d e a l s  w i th  t h e  impacts of t he  Palo Verde-Devers 500kV Transmission 

Line 1. The fol lowing i s  a b r i e f  summary of Volume 11 and d e a l s  with human 

a c t i v i t y  l e v e l s  i n  the  s tudy area,  responses of d e s e r t  bighorn to human-caused 

d i s tu rbances ,  and cons t ruc t ion  and post-construct ion impacts t o  desert bighorn. 
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RDMAN ACTIVITY IN THE STUDY AREA 

INTRODUCTION 

Seasonal t empera tu re  v a r i a t i o n  i s  t h e  p r i m a r y  determinant  of  human a c t i v i t y  in 

t h e  s tudy  area .  Mild winter  temperatures and s o c i a l  even t s  sponsored by t h e  

Town of Quar t z s i t e  on I n t e r s t a t e  10 a t t r a c t  many thousands of win te r  v i s i t o r s .  

The permanent popula t ion  of Quar t z s i t e  i s  around 600 people ,  but  t h i s  number 

swells t o  w e l l  over 12,000 during the  win te r  months with many people  r e s i d i n g  i n  

t h e  l a r g e  Bureau of Land Management campgrounds loca ted  south  of the  town. 

Members of t h i s  w in te r  r e s iden t  popula t ion  spend cons ide rab le  t i m e  i n  the  s tudy  

a r e a  gath r i n g  wood f o r  carving and f i r e s ,  rockhounding, h ik ing ,  p l easu re  

d r i v i n g  ( inc luding  a l l  t e r r a i n  veh ic l e  use  on washes t h a t  p e n e t r a t e  t he  h e a r t  of 

t h e  s tudy  a r e a ) ,  camping, and hunting. Peak a c t i v i t y  occurs  dur ing  t h e  f i r s t  

week I n  1978 

750,000 people a t t ended  the  pow wow and over  1,000,000 people passed through t h e  

area (Witham e t  a l . ,  1980; Jones, 1979; F e i t z ,  1980). 

of February when t h e  annual five-day Quar t z s i t e  Pow Wow is held.  

During the  l a te  s p r i n g  through mid-autumn months the  numbers of people i n  t h e  

s tudy  area i s  g r e a t l y  reduced due t o  extremely w a r m  temperatures  (daytime h ighs  

i n  excess of f  110 degrees  a r e  common). Some a c t i v i t i e s  t h a t  cont inue through 

t h e s e  months inc lude  mining, mine claim maintenance, ca t t le  ranching,  and 

l i m i t e d  hiking and rockhounding. 
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METHODS 

In orde r  t o  a t t e m p t  t o  quant i fy  human a c t i v i t y  l e v e l s  i n  t h e  s tudy area,  t r a f f i c  

counters  were placed on roads t h a t  en tered  bighorn h a b i t a t .  W e  assumed t h a t  t h e  

q u a n t i t y  of veh icu la r  t r a f f i c  on these  roads would be a reasonably good 

barometer of t h e  amount of human a c t i v i t y  i n  t h e  s tudy  area. Biannual s a m p l e s  

were taken  du r ing  mid-winter and mid-summer €rom t h e  Plomosa Road, a county 

maintained road t h a t  connects t he  towns of Q u a r t z s i t e  and Bouse, t h e  gas 

p i p e l i n e  road i n  Copper Bottom Pass ( a l s o  p a r t  of t h e  t ransmiss ion  line 

c o r r i d o r ) ,  and South L a  Posa Road, which e n t e r s  the  New Water Mountains. During 

the  pos t -cons t ruc t ion  period the  above three  roads were sampled as were t h e  

n o r t h  and s o u t h  Gold Nugget Roads, east of Quar t z s i t e  i n  t h e  Plomosa Mountains, 

and t h e  n o r t h  La Posa Road. Samples were also c o l l e c t e d  from Copper Bottom Pass 

du r ing  t h e  he igh t  of t he  cons t ruc t ion  period. Unfor tuna te ly  we l05t many 

samples over  t h e  years  due t o  s t o l e n ,  vandal ized,  and malfunct ioning t r a f f i c  

counters .  

I' 
I 
I 
I 
I 
1 
1 
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I 
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I 

RESULTS 

As expected t h e  h ighes t  l e v e l s  of human a c t i v i t y  i n  t h e  s tudy  area occurred 

between t h e  months of December and March and t h e  lowes t  between June and 

September. During t h e  precons t ruc t ion  per iod,  t h e  number of veh ic l e s  t r a v e l i n g  

in Copper Bottom Pass never exceeded an average of f i v e  p e r  day dur ing  t h e  

win te r  months and averaged w e l l  below one per  day du r ing  t h e  summer. On t h e  

Plomosa Road w e  noted a s teady annual increase  in v e h i c u l a r  t r a f f i c  as t h e  s tudy 

progressed;  i n  1978 w e  recorded a h igh  of approximately 30 veh ic l e s  p e r  day,  a 

similar number i n  1979, 45 i n  1980, and 60 p e r  day i n  1981. On t h e  South L a  
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no t i ced  an oppos i te  t rend  i n  win ter  w i t h  more than 50 v e h i c l e s  

ay i n  1978 and 1979, about 35 in 1980, and s l i g h t l y  over  20 i n  

t h e  summer months of those  same yea r s  v e h i c l e s  recorded on the  

Plomosa Road was c o n s i s t e n t l y  between 0 and 5 while  on t h e  South La Posa Road 

t r a f f i c  r eco rd ings  were almost always 0 t o  1 p e r  day. 

I n  Copper Bottom Pass  an average of 18.9 h i t s  per  day w a s  recorded du r ing  t h e  

c o n s t r u c t i o n  per iod  as cons t ruc t ion  veh ic l e s  moved i n  and ou t  of t h e  area. 

Following c o n s t r u c t i o n ,  an average of 10 h i t s  per day w a s  recorded i n  Copper 

Bottom Pass  i n  February,  1983. The l a t t e r  compares w i t h  1.8 and 3.5 h i t s  p e r  

day i n  1978 and 1979, r e spec t ive ly .  Other roads monitored showed a p a t t e r n  ve ry  

similar t o  t h a t  recorded during t h e  precons t ruc t ion  per iod  (i.e., maximum u s e  i n  

t h e  w i n t e r  months and dropping t o  near  zero  use i n  t h e  summer). 

It is clear t h a t  t h e  g r e a t e s t  amount of human i n g r e s s i o n  i n t o  t h e  Plomosa, New 

Water, and Dome Rock Mountains occurs  during t h e  c o o l e r  win ter  months. A 

similar p a t t e r n  almost  c e r t a i n l y  exists i n  t he  Kofa Mountains, however we d i d  

no t  do any monitor ing of human a c t i v i t y  i n  the  Kofas. R e l a t i v e  t o  impacts on 

d e s e r t  bighorn r e s u l t i n g  from wixrter human a c t i v i t y ,  w in te r  is t he  l eas t  

s t r e s s f u l  season  owing t o  the genera l  a v a i l a b i l i t y  of water and forage.  Also ,  

it is doub t fu l  t h a t  very  many of t h e  occupants of v e h i c l e s  e n t e r i n g  t h e  v a r i o u s  

mountain ranges ever  g e t  more than one-half mile  from t h e i r  vehic le .  Our 

experience wi th  observing people is t h a t  most appear  t o  be s i g h t s e e i n g ,  

c o l l e c t i n g  ironwood or rock samples and most conf ine  t h e s e  a c t i v i t i e s  t o  areas 

very n e a r  where they park. We have never encountered a non-biologis t  i n  remote 

po r t ions  of t h e  s tudy  area  (e.g., a r eas  t h a t  r equ i r e  one to  walk s e v e r a l  
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k i lome te r s ) .  Moreover, the  primary evidence of human a c t i v i t y  i n  such areas i s  

mani fes t  i n  t he  form of rock c a i r n s  marking mining claims. Consequently i t  i s  

ou r  opin ion  t h a t  d e s p i t e  t he  la rge  numbers of people p re sen t  i n  t h e  Quar t z s i t e  

a r e a  i n  w i n t e r ,  few of them g e t  i n t o  p r ime  bighorn h a b i t a t  and, while some 

d i s tu rbance  t o  sheep does accrue ,  w e  f e e l  t h a t  t he  impacts a r e  r e l a t i v e l y  minor. 
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EtESPONSES OF DESERT BIGHORN TO HUMAN CAUSED DISTURBANCES 

METHODS 

Over the  course of t h e  s tudy  w e  recorded a t o t a l  of 2242 obse rva t ions  of bighorn 

t h a t  were o f  adequate  du ra t ion  t o  warrant f i l l i n g  out  a f i e l d  d a t a  shee t  ( s e e  

Figure 1). Frequent ly  groups of sheep under observa t ion  were confronted by 

people ( u s u a l l y  t h e  f i e l d  b i o l o g i s t ) ,  t rucks ,  h e l i c o p t e r s ,  a i r p l a n e s  o r  o t h e r  

animal spec ies .  When a p o t e n t i a l  d i s turbance  w a s  wi tnessed ,  w e  recorded t h e  

d i s t a n c e  t h e  sheep w e r e  from the  d i s tu rbance  and the  d i s t a n c e  t h e  an imal (s )  

moved away from t h e  d i s t u r b i n g  f e a t u r e  and the  an imal ' s  r eac t ions .  From t h e s e '  

observa t ions  w e  ranked sheep responses  to dis turbance  on a scale of 0 (no 

observable  r e a c t i o n )  t o  4 (severe, obvious r eac t ion ) .  Desc r ip t ions  of t h e  f i v e  

r e a c t i o n  c a t e g o r i e s  are presented i n  Table 1. The ma jo r i ty  of d i s tu rbances  were 

cuased by a s o l i t a r y  ind iv idua l  ( u s u a l l y  t h e  obse rve r ) ,  2 i n d i v i d u a l s ,  t h e  

Cessna 172 a i r c r a f t  used i n  r e l o c a t i o n  f l i g h t s ,  and parked vehicles. The 

responses of groups of sheep to  d is turbances  were eva lua ted  based on group 

composition (e .g . ,  ram, ewe, or mixed groups),  t h e  presence of lambs i n  t h e  

group, group s i z e ,  and d i s t ance  t o  the  dis turbance.  In t h e  case of a i r p l a n e  

caused responses ,  i t  should be noted t h a t  a l l  observa t ions  were made from i n s i d e  

t h e  a i rp lane .  



Visual  Observat ion No. 
Date 
Frequency 
T i m e  

DESERT 
STUDIES 

General Loca t ion  
Metric Coordinates  X 

Band Size  Accurate Count: Yes No Observation Dis tance  - 
D r y  - Wet -- Ad. Ewes 

Y. Ewes  Able t o  age animals: Yes No 
Lambs 
Y. Rams t h r e e  four  four+ 

Newborn - One Week - Months: one- two- 
7- 

I n i t i a l  A c t i v i t y  

Travel ing:  Up Down Contour S ta t iona ry  

Leading Sheep 

P l a n t  Shade/ Rock Shade/ S u n /  No Sun 

Weather (General)  
I n i t i a l  Temperature % Cloud Cover Wind D i r e c t i o n  
Wind Veloci ty:  0,  0-5, 5-10, 10-15, 15-20, 20+ 

Order - - - - - - - - 

Dominant Vegeta t ion  

Forage Type: browse g r a s s  fo rbs  cac tus  mine ra l  water 

I d e n t i f i e d  Forage Species  

Overall Vegeta t ion  Density:  absent  sparse moderate dense 

Phys ica l  Hab i t a t :  
E leva t ion  of S igh t ing  I n i t i a l  Aspect 
O f  Desert F loo r  I n i t i a l  Slope 
Dif fe rence  Subs t r a t e  
X Dis tance  Upslope Elevat ion  Base t o  Top 

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

Hab i t  a t  Type : 
Wash But te  Slopes Bu t t e  Top Low H i l l s  
Bajada 
Foot h i  11 s 

Mesa Slopes Mesa Top F l a t s  
Extensive Peaks Ex t ens ive Peaks 
Slopes TOP 

General Hab i t a t  

FIGURE 1. 
ground-based observa t ions .  

An example of  t h e  f i e l d  d a t a  shee t  used t o  record 
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TABLE 1. Ca tegor i e s  of r e a c t i o n s  of bighorn sheep t o  d is turbance .  

0 = No r e a c t i o n  Animals aware of d i s tu rbance  but  -no observable  
response.  

1 = S l i g h t  r e a c t i o n  Some, or a l l  of t h e  group no t i ced ,  s t a r e d ,  t h e n  
ignored t h e  dis turbance.  

2 = Mild r e a c t i o n  Animals moved away a t  a walk, or s t a y e d  and 
s t a r e d  but  re turned t o  o r i g i n a l  a c t i v i t y .  

3 = Moderate r e a c t i o n  Immediate r eac t ion ,  e i t h e r  t r o t t e d  for a s h o r t  
d i s t a n c e  or walked o f f  w i th  head erect i n  alarm 
posture .  Animals re turned  t o  o r i g i n a l  a c t i v i t y  
wi th in  10 minutes or 100 m. 

4 - Severe r e a c t i o n  Immediate runn ing l t ro t t i ng .  Very s t a r t l e d  and 
l eave  t h e  a rea  without re turn ing .  

RESULTS 

During t h e  s t u d y  w e  c o l l e c t e d  d a t a  on 1766 groups of sheep of which 1150 groups 

( involv ing  a t o t a l  of 4696 sheep) were confronted wi th  some kind of p o t e n t i a l  

distur.bance wh i l e  under observat ion.  A t o t a l  of 22 d i f f e r e n t  types  of 

d i s tu rbances  were c l a s s i f i e d  (Tables  2 and 3). The 4 most common disturbances 

(Table 2) accounted f o r  over 9 5  percent  of the  observa t ions  and were analysed 

sepa ra t e ly .  None of the miscellaneous d is turbances  l i s t e d  i n  Table  3 occurred 

with g r e a t  enough frequency t o  provide a sample s i z e  t h a t  would l end  i t se l f  t o  

s t a t i s t i ca l  a n a l y s i s .  However, some i n t e r e s t i n g  po in t s  can be made from t h e  

frequency d i s t r i b u t i o n  of sheep r eac t ions  (Table 3). Pass ing  cars or highway 

noise  r a r e l y  d i s tu rbed  animals (12 of 13 recorded occurrences r e s u l t e d  i n  s l i g h t  

or no r eac t ion ) .  above 

roads, highways, or j e e p  t r a i l s .  I n  c o n t r a s t ,  a l l  ground-based obse rva t ions  of 

small planes (n-3) and h e l i c o p t e r s  ( N = 3 )  r e su l t ed  i n  moderated r e a c t i o n  by t h e  

Most of t hese  encounters  involved sheep on h igh  r i d g e s  
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animals under observa t ion .  In 6 observa t ions  of sheep being d i s t u r b e d  by o t h e r  

sheep,  a l l  the  r e a c t i o n s  were s t rong .  These observa t ions  occurred when one 

group w a s  under obse rva t ion  and a second group appeared running over  a r idge .  

In a l l  cases t h e  running group caused the  o ther  group t o  run a l so .  In some 

cases t h e  two groups merged, i n  o t h e r s  they d id  not. 

For t he  4 most common d is turbances  the re  w a s  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  

s e v e r i t y  of r e a c t i o n s  of sheep t o  d i f f e r e n t  d i s turbances  (X2 = 413.0, D.F. = 12, 

P = 0.0001)(Table 2). Inspec t ion  of t he  ind iv idua l  c e l l s  i n  t h e  Chi-square 

contingency t a b l e  revea led  t h a t  sheep reac ted  s t r o n g l y  t o  one o r  two people  more 

o f t e n  than  w a s  expec ted ,  and a major i ty  of a i r p l a n e  d i s t u r b e d  sheep (71 pe rcen t )  

showed no ove r t  r eac t ion .  

TABLE 2. Frequencies  of r eac t ion  of 1093 groups o f  bighorn sheep t o  t h e  four 
most common d i s tu rbances .  Percent  of rows i n  parentheses .  

Reactionsa 

No S l i g h t  Mild Moderate Severe 
Disturbance React ion Reaction Reaction Reaction React ion N 

Observer 78 (14) 114 (20) 115 (20) 49 (9)  220b(38) 576 

16 (7 )  238 Airplane 170b(71) 30 (13) 2 (1) 20 (8) 

Parked Truck 34 (19)  72 (40) 29 (16) 11 ( 6 )  34 (19) 180 

TOTALS 285 (26) 235 ( 2 2 )  169 (16) 85 (8) 319 (29)  1093 
- 

- a/ X2 = 413, D.F. = 12,  P = 0.0001 

- b/  These cells c o n t r i b u t e d  most of the  s i g n i f i c a n c e  t o  X2 by being more 
f r equen t  than  expected. 
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TABLE 3 .  Frequencies 

Disturbance- 

Passing 
Car/Truck 

Highway Noise 

Other Sheep 

Small Plane 

Helicopter 

2 Helicopters 

Fox(es) 

Guns ho t s 

Military Jets 

Bobcat 

Mule Bees 

Ai r line r 

Work Noises 

Coyotes 

Explosions 

Shouts 

Sonic Boom 

of reactions 

Slight 

11 

1 

1 

- 

3 

1 

1 

2 

1 

1 

to all other disturbances observed. 

Mod er at e 

- 

N 

13 

a 

a 

5 

4 

1 

3 

3 

2 

2 

2 

1 

1 

2 

1 

1 

1 

22 2 10 9 57 TOTALS 14 
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The s a m p l e  numbers of sheep d i s tu rbed  d is turbed  by one human, t h e  r e l o c a t i o n  

f l i g h t  a i r c r a f t ,  parked veh ic l e s ,  and two humans were adequately l a r g e  t o  a l low 

more d e t a i l e d  a n a l y s i s .  W e  looked a t  t h e  da ta  aga in  by s e p a r a t i n g  ou t  ram, e w e ,  

and mixed groups ,  and groups wi th  and without lambs. These ana lyses  i n d i c a t e d  

t h e  fol lowing:  

Disturbance 

S ingle  Human 

Two Humans 

Parked Vehicle 

Airplane 

X' S i g n i f i c a n t  - Reasons For X' Sign i f i cance  

Yes - Mixed groups less  r e a c t i v e  than expected - R a m  groups more r e a c t i v e  than  expected 

No - Groups wi th  lambs compared t o  those  w i t h  
no lambs 

No - A l l  groups tended t o  react s t r o n g l y  

Yes - 32 percent of ram groups responded 
moderately t o  s t r o n g l y  - 9 percent  of ewe groups responded 
moderately t o  s t r o n g l y  - 16 percent  of mixed groups responded 
moderately t o  s t r o n g l y  

No - Groups with lambs compared t o  those  wi th  
no lambs 

No - 7 1  percent of groups d i d  not  pay any 
a t t e n t i o n  t o  t h e  a i r p l a n e  

- Groups wi th  lambs tended t o  react more 
s t rong ly  than groups without lambs 

F i n a l l y ,  w i th  r e s p e c t  t o  bighorn responses t o  human caused d i s tu rbances ,  w e  

cons t ruc ted  a l i n e a r  r eg res s ion  model based on d i s t a n c e s  moved from the  f o u r  

most common d i s tu rbance  f a c t o r s  i n  o rde r  t o  assess t h e  s t r e n g t h  of response t o  

s p e c i f i c  d i s turbances .  Although t h e r e  was a cons ide rab le  amount of scatter 

about t h e  genera ted  regress ion  l i n e ,  a genera l  s ta tement  ( t h a t  was a l s o  

s t a t i s t i c a l l y  d i s tu rbance  

is  t o  an i n d i v i d u a l  o r  group, the  f a r t h e r  t he  an ima l ( s )  moves from the  

s i g n i f i c a n t )  t h a t  can be made i s  t h a t  t h e  c l o s e r  t h e  

d is turbance .  Also ,  l a r g e r  groups tended t o  move f a r t h e r  than small groups o r  

-1 1- 



I 
I 
I 
I 
I 
I 
I 
I 

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 

it. 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 c o n s t r u c t i o n  and pos t cons t ruc t ion  per iods  ( 1 March 1981 - 18 

December 1981 and 19 December 1981 - 1 January 1984, r e spec t ive ly )  w e  cont inued 

making ae r i a l  r e l o c a t i o n  f l i g h t s  every 5 days,  ground-based observa t ions  were 

made on a near d a i l y  b a s i s ,  and a l l  o the r  s tudy f a c e t s  i n i t i a t e d  dur ing  t h e  

b a s e l i n e  s tudy were cont inued.  

In orde r  t o  understand t h e  magnitude of cons t ruc t ion  per iod i m p a c t s  on d e s e r t  

bighorn,  we s e l e c t e d  seven sheep t h a t  normally spen t  a l l  o r  part  of t h e i r  time 

wi th in  5 km of the t ransmiss ion  c e n t e r l i n e  in Copper Bottom Pass  f o r  ana lys i s .  

S imi la r  ana lyses  were no t  conducted on any of t h e  New Water Mountain, &fa 

Mountains, or Livings ton  Hills sheep s i n c e  none of  ou r  radio-col la ted animals  

normally occurred wi th in  3 km of the  t ransmission line. Severa l  o t h e r  radio-  

c o l l a r e d  sheep i n  the  Copper Bottom Pass  area were s i m i l a r l y  not  inc luded  i n  

t h i s  a n a l y s i s  because; 1) t h e  animal was never r e loca ted  wi th in  5 km n o r t h  o r  

sou th  of t h e  l i n e ,  2)  w e  had no p recons t ruc t ion  r e l o c a t i o n s  f o r  a g iven  animal, 

o r  3 )  w e  had no cons t ruc t ion  per iod r e l o c a t i o n s  (e.g., animals whose rad ios  had 

f a i l e d  or t he  animal had d ied  dur ing  t h e  base l ine  s tudy per iod) .  The sheep 

s e l e c t e d  had provided a minimum of 29 precons t tuc t ion  r e loca t ions  ( range  29-169) 

and 45 c o n s t r u c t i o n  per iod r e l o c a t i o n s  (range 45-54), Table 4 con ta ins  

p e r t i n e n t  d a t a  on the  sheep used i n  our  examination of cons t ruc t ion  per iod  

impacts i n  the Copper Bottom Pass area of t h e  Dome Rock Mountains. 

I n  order  t o  determine whether o r  not  cons t ruc t ion  a c t i v i t i e s  had any e f f e c t ,  w e  

c a l c u l a t e d  the  pe rcen t  of r e loca t ions  occurr ing wi th in  1 km bands f o r  a d i s t a n c e  

-13- 
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TABLE 4 .  one 
kilometer  bands n o r t h  and south  of t he  Pa lo  Verde-Devers 500kV Transmission 
Line 1. 

Reloca t ions  of D o m e  Rock Mountains rad io-col la red  bighorn w i t h i n  

N = t o t a l  number of r e loca t ions .  

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+ 

Reloca t ions  4 9 10 13 25 12 4 11 8 7 9 6  
Per  cent  5 12 14 18 34 16 9 24 18 16 20 13 
Crossings 10 T o t a l  8 T o t a l  
N 73 45 

RAM 8C - 
Reloca t ions  
Percent  
Crossings 
N 

7 15 17 

9 T o t a l  
io 21 23 

72 

7 
10 

17 9 
24 12 

9 9 6  

7 T o t a l  
18 18 12 

51 

14 
27 

5 8  
10 15 

RAM 17C/16B 

1 1 1 2 15 80 * o  0 0 2 17 81 Reloca t ions  1 
Percent  
C ros s i n g s  None 
N 167 

1 2 4 26 133 0 0 0  1 9 44 

Ncne 
54 

EWE 9D - 
Reloca t ions  
Percent  
Crossings 
N 

5 5  
19 19 
None 
26 

9 
3s 

7 
27 

0 0  
0 0  

18 15 14 
34 28 26 
10 T o t a l  
53 

5 
9 

1 0  
2 0  

EWE 5C 
Relocat ions 22 38 24 7 0 1 1 3 2 0  9 6 5 0  

Percent  
Crossings 8 Tota l  

24 41 26 8 0 1 24 38  17 11 9 0  

22 T o t a l  N 92 53 
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I TABLE 4 .  Concluded 
! 

1 

PRECONSTRUCTION PERIOD (km) CONTSRUCTION PERIOD ( k m )  
I 

4 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 

R e l o c a t i o n s  2 2 2 3  5 135 1 5 5 1 1 39 
P e r c e n t  1 1 1 2  4 91 2 10 10 2 2 7 5  
C r o s s i n g s  4 T o t a l  None 
N 149 52 

EWE 3B 

Re 1 oca t i o  n s 5 15 4 1 2 1 4 2  0 0  0 0 0 48 
Percent 3 9 2 0  1 8 4  0 0  0 0  0 100 
C r o s s i n g s  2 T o t a l  None 
N 169 48 
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with in  each 1 km band during the  precons t ruc t ion  and cons t ruc t ion  pe r iods  w a s  

determined f o r  each key sheep. These numbers were then converted t o  pe rcen t  of 

r e l o c a t i o n s  for each band f o r  each s tudy  per iod.  Add i t iona l ly ,  t h e  number of 

times w a s  

determined. Data were t r e a t e d  s t a t i s t i c a l l y  by c a l c u l a t i n g  Spearman C o r r e l a t i o n  

each sheep crossed  Copper Bottom Pass before  and du r ing  cons t ruc t ion  

C o e f f i c i e n t s  t o  determine t h e  i n t e n s i t y  of r e l a t i o n s h i p  between c o n s t r u c t i o n  

a c t i v i t y  l e v e l s  and t h e  d i s t r i b u t i o n  of radio-col lared sheep wi th in  t h e  1 km 

bands. 

The  number of c o n s t r u c t i o n  workers present  i n  Copper Bottom Pass dur ing  each  

week of t h e  c o n s t r u c t i o n  per iod was p l o t t e d  along w i t h  the  known r e l o c a t i o n s  of 

each rad io-col la red  sheep. The i n t e n t  of t h i s  aspect of t h e  a n a l y s i s  was t o  

show the  spa t i a l  r e l a t i o n s h i p  between t h e  i n t e n s i t y  of cons t ruc t ion  a c t i v i t y  and 

the d i s t r i b u t i o n  of sheep. 

Mean d i s t a n c e  ana lyses  were conducted on a t o t a l  of 2 1  sheep t h a t  might have 

been inf luenced  by cons t ruc t ion  or opera t ion  o f  t h e  t raamsiss ion  l i n e .  The 

sheep included i n  t h i s  a n a l y s i s  were a l l  l oca t ed ,  on average,  w i th in  12 km of 

the t ransmiss ion  l i n e  i n  t h e  New Water Mountains, Livingston H i l l s ,  Dome Rock 

Mountains, and Trigo Peaks. Analysis  of var iance  (Simpson e t  a l . ,  comparing 

mean d i s t a n c e s  dur ing  t h e  precons t ruc t ion ,  cons t ruc t ion  and post-construct ion 

per iods was conducted and the  same means were supjec ted  t o  Duncan's Mul t ip l e  

Range Tes t  (K i rk ,  1968; Winer, 1971) t o  i d e n t i f y  means t h a t  were a t  va r i ance  

with o thers .  

-14- 



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 precoostruction values were 

used as expected values f o r  conducting Chi-square analyses on construction and 

post-construction crossing rates. 

I' 
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RESULTS 

Construct ion Period I m p a c t s :  Dome Rock Herd 

O f  t he  7 Dome Rock sheep se l ec t ed  f o r  c o n s t r u c t i o n  per iod a n a l y s i s ,  Rams 8 C and 

19B/15C and Ewes 9D and 5C spent  most of t h e i r  p recons t ruc t ion  and c o n s t r u c t i o n  

period t i m e  in t he  v i c i n i t y  of Copper Bottom Pass. The o t h e r  3 sheep,  Ewes 

20B/4C and 3 B  and R a m  17C/16B spent  more than 7 5  percen t  of t h e i r  

p recons t ruc t ion  and cons t ruc t ion  per iod  t i m e  more than  5 km from the  Copper 

Bottom Pass area. Ram 17C/16B never  c rossed  Copper Bottom Pass  and was 

r e loca ted  w i t h i n  4 km of t he  pass  only  8 times dur ing  the  p r e c o n s t r u c t i o n  

per iod  (= 0.6 pe rcen t  of a l l  r e l o c a t i o n s )  and only once (2.0 pe rcen t  of a l l  

r e l o c a t i o n s )  du r ing  t h e  cons t ruc t ion  per iod.  Ewe 3 B  was r e l o c a t e d  w i t h i n  4 km 

25 times (17.6 percent  of all r e l o c a t i o n s )  du r ing  p recons t ruc t ion  and neve r  

dur ing  t h e  c o n s t r u c t i o n  period. Ewe 3B crossed  Copper Bottom Pass  twice dur ing  

p recons t ruc t ion ,  never  during cons t ruc t ion .  Ewe 20B/4C was r e loca ted  w i t h i n  

4 b of t h e  pass  9 t i m e s  dur ing p recons t ruc t ion  (6.0 pe rcen t  of a l l  r e l o c a t i o n s )  

and per iod .  

Ewe 20B/4C c rossed  Copper Bottom Pass twice du r ing  p recons t ruc t ion ,  never du r ing  

t h e  c o n s t r u c t i o n  per iod.  These 3 sheep,  whose home areas were loca ted  s o u t h  of 

Copper Bottom Pass  r a r e l y  t r ave led  no r th  t o  t h e  pass,  and provided l i t t l e  r ea l  

d a t a  on cons t ruc t ion  per iod impacts. 

12 times (23.1 percen t  of a l l  r e l o c a t i o n s )  dur ing  t h e  c o n s t r u c t i o n  

The o t h e r  4 sheep could be considered "Copper Bottom Pass  r e s iden t s "  and they 

provided some very i n t e r e s t i n g  information. 

-16- 



Ram 19B/15C was 12 years o ld  dur ing  the  cons t ruc t ion  per iod.  H e  spen t  about t h e  

same amount of t i m e  n o r t h  and south  of t h e  t ransmission l i n e  c o r r i d o r  dur ing  the  

cons t ruc t ion  pe r iod ,  and he c rossed  t h e  co r r ido r  a t  l eas t  8 t i m e s  (Table 4 ,  

Figure 2). R a m  19B/15C apparent ly  spent  more t i m e  w i t h i n  3 k m  of the  l i n e  

during t h e  c o n s t r u c t i o n  period than dur ing  the  p recons t ruc t ion  per iod  (Table 4 ,  

Figure 6 ) .  Calcu la t ion  of Spearman Cor re l a t ion  C o e f f i c i e n t s  f o r  both per iods  

shows a s t r o n g  c o r r e l a t i o n  dur ing  t h e  precons t ruc t ion  pe r iod  ( r  = 0.828), bu t  no 

c o r r e l a t i o n  du r ing  t h e  cons t ruc t ion  per iod  (0.028). 

I n  our i n i t i a l  a n a l y s i s  of t h i s  animal 's  movements du r ing  t h e  c o n s t r u c t i o n  

per iod ,  w e  suggested (E. Linwood Smith b Associates ,  1983) t h a t  f u r t h e r  s c r u t i n y  

of h i s  r e l o c a t i o n s  dur ing  the  cons t ruc t ion  per iod was warranted. I n  looking 

f u r t h e r  a t  t h e  d a t a ,  w e  found t h a t  R a m  19B/15C d e f i n i t e l y  w a s  r e loca ted  more 

f r equen t ly  near  t h e  cons t ruc t ion  zone (51.1 percent  of a l l  r e l o c a t i o n s  wi th in  3 

km) than  was t h e  case during p recons t ruc t ion  (31.1 pe rcen t  of a l l  r e l o c a t i o n s  

wi th in  3 km). Moreover, a l l  c o n s t r u c t i o n  per iod r e l o c a t i o n s ,  37 of 45 (82.2 

percent )  occurred n o r t h  of Copper Bottom Pass  compared wi th  55 of 73 (75.3 

percen t )  p r i o r  t o  the cons t ruc t ion  period. These are n o t  major d i f f e r e n c e s  

between the  two pe r iods ,  however, and i t  seems unwarranted t o  t r y  and e x p l a i n  

them i n  terms of cons t ruc t ion  a c t i v i t y .  The l a t t e r  i s  p a r t i c u l a r l y  t r u e  when 

one cons iders  t he  e r r a t i c  movement p a t t e r n s  exh ib i t ed  by t h i s  ram over  the  

course of the  e n t i r e  study. he  o f t e n  moved 

t o  po in t s  more than 5 km north and sou th  of the  t ransmiss ion  l i n e  c o r r i d o r ,  from 

near  I n t e r s t a t e  10 on t h e  no r th ,  sou th  t o  the  Trigo Peaks area. On 31 August 

1983, he was r e loca ted  f o r  the l a s t  t i m e  i n  our s tudy area sou th  of Weaver Pass, 

9 km sou th  of t he  t ransmission l i n e .  On 4 October 1983 he was found dead i n  an 

i r r i g a t i o n  c a n a l  e a s t  of Yuma and south  of the Muggins Mountains. 

Ram 19B/15C had a l a r g e  home area, 
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FIGURE 2. Relocations of Ram 19B/15C/871 north and south of 
the Palo Verde-Devers 500kV Transmission Line 1 during the 
construction period. Relocations are shown in re lat ion to  
the estimated number of construction workers present in the 
Copper Bottom.Pass area. 



Ram 8C, a l s o  a 12 year-old,  spent  about 87 percent  of h i s  time wi th in  5 km of 

t h e  l i n e  p r i o r  t o  cons t ruc t ion  and 84 percent  during cons t ruc t ion  (Table  4 ,  

Figure 6 ) .  He crossed  Copper Bottom Pass 9 times p r i o r  t o  cons t ruc t ion  and 8 

times during t h e  cons t ruc t ion  per iod  (F igure  3 ) .  This  ram a l s o  had a l a r g e  home 

area,  ranging from I n t e r s t a t e  10 south  t o  the  Trigo Peaks, a d i s t a n c e  in excess 

of  20 km. Spearman Cor re l a t ion  Coef f i c i en t s  f o r  the  p recons t ruc t ion  and 

cons t ruc t ion  pe r iods  i n d i c a t e  no r e l a t i o n s h i p  between t h i s  ram's movements and 
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d i s t ance  from t h e  t ransmission l i n e .  A s t r o n g  negat ive  c o r r e l a t i o n  ( r  = -0.851) 

sugges ts  t h a t  t h i s  sheep d id  not  spend a l o t  of t i m e  i n  t he  immediate v i c i n i t y  

of  the t r ansmiss ion  l i n e  co r r ido r  (see Figure 3 ) .  

Ewe 9D was o r i g i n a l l y  radio-col lared on 1 November 1978 as a 3 year-old. Her 

home area w a s  g e n e r a l l y  loca t ed  north of Copper Bottom Pass and w i t h i n  5 km of 

t h e  t ransmiss ion  l i n e  where she  was re loca ted  100 percent  of t h e  t i m e  bo th  

before  and du r ing  cons t ruc t ion  (Figures  4 and.  6 ,  T a b l e .  4 ) .  P r i o r  t o  

cons t ruc t ion  9D had not been r e loca ted  south  of Copper Bottom Pass. During 

cons t ruc t ion ,  however, she crossed t h e  pass  a t  least  10 .times (Figure  4 ,  Table 

4). Spearman Cor re l a t ion  Coef f i c i en t  c a l c u l a t i o n s  showed a weak negat ive  

r e l a t i o n s h i p  between r e loca t ions  and d i s t ance  t o  t h e  t ransmission l i n e  p r i o r  t o  

cons t ruc t ion  ( r = -0.500), probably r e f l e c t i n g  a pre fe r r ed  home range more than  

2 km n o r t h  of t h e  l i n e  (Table 4). An extremely s t r o n g  negat ive  ( r  - -1.000) 

c o r r e l a t i o n  found for t h e  cons t ruc t ion  per iod i n d i c a t e s ,  r a t h e r  f o r c e f u l l y ,  t h a t  

Ewe 9D may have been a t t r a c t e d  t o  t h e  cons t ruc t ion  a c t i v i t y .  

. 

Ewe 5 C ,  o r i g i n a l l y  co l l a red  on 29 November 1979 as a 4 year-old,  and r e c o l l a r e d  

on 30 October 1981, s tayed wi th in  4 km of the t ransmiss ion  l i n e  co r r ido r  98.9 

-18- 
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w a s  r e loca ted  wi th in  4 kn 90.6 pe rcen t  of t h e  t i m e  (F igures  5 and 6 ;  T a b l e  4 ) .  

P r i o r  t o  c o n s t r u c t i o n  SC crossed the  t ransmiss ion  l i n e  c o r r i d o r  a t o t a l  of 9 

t imes,  Ewe 

5C did  not appear t o  s h i f t  the l o c a t i o n  of h e r  p re fe r r ed  use a rea  as a r e s u l t  of 

cons t ruc t ion  and Spearman Cor re l a t ion  Coef f i c i en t s  for t h e  p recons t ruc t ion  ( r = 

0.771) and c o n s t r u c t i o n  ( r  = -0.942) per iods  bear  t h i s  out .  The s t r o n g  nega t ive  

c o r r e l a t i o n  and inc reased  number of c o r r i d o r  c r o s s i n g s  du r ing  the  c o n s t r u c t i o n  

per iod  suggest  t h a t  t h i s  ewe, l i k e  9D, w a s  a c t u a l l y  a t t r a c t e d  t o  t h e  

cons t ruc t ion  a c t i v i t y .  This appa ren t ly  clear p i c t u r e  is somewhat c louded,  

however, i n  t h a t  w e  know a t  l eas t  2 of Ewe 5 C ' s  c ross ings  were t h e  r e s u l t  of 

being d i s tu rbed  by f i e l d  b i o l o g i s t s  ga the r ing  behaviora l  da ta .  

compared wi th  a t  l e a s t  22 c ros s ings  dur ing  t h e  c o n s t r u c t i o n  per iod.  

Mean Distance Analysis  and Corr idor  Crossings 

Sheep selected f o r  mean d i s t ance  a n a l y s i s  are l i s t e d  i n  Table  5 .  These animals 

were s e l e c t e d  on t h e  b a s i s  of our having a t  l eas t  c o n s t r u c t i o n  and post-  

cons t ruc t ion  d a t a  f o r  them and because r e l o c a t i o n s  had been obta ined  i n  c l o s e  

proximity t o  t h e  t ransmiss ion  l i n e  co r r ido r .  

I n  our  f i n a l  r e p o r t  "Impacts of t he  Palo Verde To Devers 500kV Transmission 

Line" (E. L. Smith h Associates ,  1986) w e  presented f u l l  mean d i s t a n c e  ana lyses  

for each of t h e  2 1  sheep l i s t e d  i n  Table 5 .  For t h e  purposes of t h i s  summary 

r e p o r t ,  one each from t h e  

west New Water Mountains ( i .e. ,  west of Black Mesa), east New Water Mountains 

(Black Mesa and eas tward) ,  U v i n g s t o n  Hills, Kofa Mountains, and Dome Rock 

Mountains. We s e l e c t e d  a r ep resen ta t ive  sheep from each of these  areas based on 

t h e  animal 's  normal proximity ( i . e . ,  c l o s e s t )  t o  the  t ransmiss ion  line. 

w e  are p resen t ing  da ta  f o r  on ly  5 of t h e  21  animals ,  
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TABLE 5 .  Radio-collared sheep selected for mean distance analysis. 

Sheep No. 

14A/15K/8 72 
10A/ 10B/893 
1 lA/12B/856 
17B/7D/878 
13CI861 
19CI891 
924 
930 
8B/915 
7c 
16K/92 1 
12K1857 
13K/ 862 
8C/883 
5c/945 
20B/4C/942 
3B/936 
9D1888 
19B/15C/8 71 
17C/16B/876 
909 

1 Number of Nearest t o  Mean 
- Sex Home Area* Re locations Transmission Line Di stance 

M WNW 
F WNW 
F WNW 
M ENW 
M E W  
M ENU 
M ENW 
M ENW 
F LH 
F LH 
M LH 
F LH 
F LH 
M DR 
F DR 
F DR 
F DR 
F DR 
M DR 
M TP 
M K 

275 

3 50 
305 
151 
178 
29 
139 
30 1 
127 
20 4 
208 
208 
280 
309 
332 
369 
23 2 
243 
3 28 
127 

' 458 
1.75 km 
1.72 
0.93 
0.40 
0.45 
2.08 
0.94 
0.48 
1.00 
1.88 
0.5 
1.68 
1.78 
0.01 
0.07 
0.67 
0.36 
0.07 
0.02 
0.22 
1.80 

13.05 km 
5.69 
9.14 
6.33 
12.14 
9.25 
3.61 
5.84 
5.57 

3.94 
3.75 
7.06 
3.49 
1.61 
7.81 
8.29 
1.77 
3.28 
11.18 
9.06 

4-78 

*WNW - West New Water Mountains 
ENW = East New Water Mountains 
LH - Livingston Rills 
DR = Dome R o c k  Mountains 
TP = Trigo Peaks 
K - Kofa Mountains 

- 1/ Measured from the centerline of the Palo Verde-Devers 500kV Transmission Line 
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Sheep 10A/lOB/893, a e w e ,  w a s  1.75 years-old when f i r s t  rad io-col la red  on 1 7  

November 1 9 7 7  i n  the  w e s t  New Water Mountains. A t o t a l  of 458 r e l o c a t i o n s  

r e s u l t e d  i n  an overa l l  mean d i s t a n c e  from the  t r ansmiss ion  l i n e  of 5.69 km 

(Table 6 ) .  This sheep w a s  r e l o c a t e d  w i t h i n  1.75 km of t h e  l i n e  and as f a r  away 

as 12.28 km. The former occur r ing  du r ing  t h e  pos t - cons t ruc t ion  phase b reed ing  

season of t h e  s t u d y ,  and the  l a t t e r  du r ing  t h e  p r e c o n s t r u c t i o n  breeding  season .  

Th i s  e w e  c ros sed  the  c o r r i d o r  t o  t h e  Liv ings ton  H i l l s  (29 September 1983) and 

re turned  t o  t h e  w e s t  New Waters ( 4  November 1983) on ly  once dur ing  t h e  e n t i r e  

s tudy  

It i s  i n t e r e s t i n g  t o  note  t h a t  the only  seasona l  mean d i s t a n c e  from t h e  

t r ansmiss ion  l i n e  t h a t  w a s  s t a t i s t i c a l l y  d i f f e r e n t  from any o t h e r  mean f o r  t h i s  

ewe was t h e  c o n s t r u c t i o n  pe r iod  breeding  season  mean (Table 6 ) .  The 

p recons t ruc t ion  breeding  season  mean approaches being the  same as t h e  

c o n s t r u c t i o n  p e r i o d  breeding  mean (6.36 km versus  7.55 km). Given t h e  d i s t a n c e  

t h i s  animal  normally occurred from t h e  t r ansmiss ion  l i n e  c o r r i d o r  and t h e  

extremely d r y  c o n d i t i o n s  t h a t  p r e v a i l e d  du r ing  t h e  1981 breeding seasou ,  i t  

seems more l o g i c a l  t o  sugges t  t h a t  t h i s  ewe moved northward and concen t r a t ed  h e r  

breeding season  a c t i v i t i e s  near  permanent water (i.e., Dr ipping  Spr ings )  t h a n  t o  

t r y  and i n f e r  c o n s t r u c t i o n  a c t i v i t y  impacts. Th i s  suppos i t i on  is  f u r t h e r  

s t rengthened  c e n t e r e d  

i n  an area s e p a r a t e d  from t h e  c o n s t r u c t i o n  zone by 3-5 k i lome te r s  of f a i r l y  

rugged t e r r a i n ,  which probably precluded he r  be ing  d i s t u r b e d  a t  a l l  by human 

a c t i v i t y  a s s o c i a t e d  wi th  cons t ruc t ion .  

by t h e  f a c t  t h a t  Ewe lOA/lOB/893's normal home range w a s  

Ram 924 was captured  and rad io-col la red  on 29 October 1981 a t  t h e  end of t h e  
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c o n s t r u c t i o n  pe r iod  in t he  New Water Pass a rea .  Unfo r tuna te ly  h i s  t r a n s m i t t e r  

f a i l e d  on 12 May, g iv ing  us  a s c a n t  t o t a l  of 29 r e l o c a t i o n s  and only 2 

c o n s t r u c t i o n  pe r iod  r e l o c a t i o n s .  Consequently, d e s p i t e  t h e  f a c t  he w a s  t h e  east  

New Water Mountain sheep whose average mean d i s t a n c e  from t h e  t r a n s m i s s i o n  

c e n t e r l i n e  was t h e  l e a s t ,  f o r  the  purposes of t h i s  s y n o p s i s ,  w e  choose t o  

s u b s t i t u t e  Ram 930 f o r  which w e  have 139 r e l o c a t i o n s  and whose mean d i s t a n c e  

from t h e  t r ansmiss ion  c e n t e r l i n e  was 5.84 km (Tables  5 and 7). His range of 

r e l o c a t i o n  d i s t a n c e s  f e l l  between 0.48 and 16.00 km from t h e  c e n t e r l i n e ,  and 

a l though we have only  2 c o n s t r u c t i o n  pe r iod  r e l o c a t i o n s  (930 was captured  and 

rad io-col la red  w i t h i n  t h e  week t h a t  c o n s t r u c t i o n  a c t i v i t y  i n  the  New Water Pass  

area c e a s e d ) ,  w e  do have 137 pos tcons t ruc t ion  r e l o c a t i o n s .  

R a m  930 c rossed  t h e  t ransmiss ion  l i n e  c o r r i d o r  a t o t a l  of 13 times fo l lowing  

cons t ruc t ion .  F u r t h e r ,  as can be seen  by examination of Table  7, there were no 

s i g n i f i c a n t  d i f f e r e n c e s  in any of t h e  mean d i s t a n c e s  c a l c u l a t e d  f o r  t h i s  sheep ,  

and i t  thus  appea r s  t h a t  t h e  presence of an  o p e r a t i o n a l  500kV t r ansmiss ion  l i n e  

d i d  no t  cause t h i s  sheep t o  move away from the f a c i l i t y ,  nor  d i d  i t  prevent  him 

from c r o s s i n g  back and f o r t h  through t h e  co r r ido r .  

Ewe 12K/857, c o l l a r e d  i n i t i a l l y  as a y e a r l i n g  on 28 October 1980 i n  t h e  

Liv ings ton  H i l l s ,  had an o v e r a l l  mean d i s t a n c e  of 3.75 km and a range of 1.68 km 

t o  10.39 km based on 208 r e l o c a t i o n s  (Table  8). Ewe 12R/857, l i k e  t o  t h e  o t h e r  

rad io-col la red  ewes i n  t h e  Livingston H i l l s  never c ros sed  t h e  t r ansmiss ion  l i n e  

co r r ido r .  it should be po in ted  

out  t h a t  w e  ob ta ined  on ly  8 precons t ruc t ion  breeding season  r e l o c a t i o n s  of t h i s  

animal and on ly  6 cons t ruc t ion  per iod  non-breeding r e l o c a t i o n s .  Cons t ruc t ion  

and pos t - cons t ruc t ion  breeding season means were not s i g n i f i c a n t l y  d i f f e r e n t  

With respect t o  d i f f e r e n c e s  i n  seasonal  means, 
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TABLE 6 .  Mean d i s t a n c e  a n a l y s i s  f o r  sheep 10A/lOB/893 b e t w e  
and 27 December 1983. Sheep 1OA is a ewe t h a t  was 1.75 y 
o r i g i n a l l y  c o l l a r e d  i n  t h e  w e s t  New Water Mountains. 
a n a l y s i s  is  based on 458 r e l o c a t i o n s .  
d i s t a n c e s  from t h e  c e n t e r l i n e  of t h e  Palo Verde t o  Devers 500kV t r a n  
tine 1 and are measured in k i lome te r s  (1 km = 0.62 m i  
r e l o c a t i o n s  and SD is t h e  Standard Deviat ion.  Breeding season  is  from June 
through November and non-breeding season  i s  December through May. I n  A n a l y s i s  
of Variance,  DF = degrees  of freedom, Sum SQ i s  t h e  sum o r  squa res ,  and i n  
Duncan's Mul t ip le  Range T e s t  t h e  means inc luded  above a cont inuous l i n e  are n o t  
s i g n i f i c a n t l y  d i f f e r e n t  from each  o t h e r .  

Dis tances  presented  in t he  table 

- 

SUMMARY STATISTICS FOR DISTANCES BY SEASON 

Max - Kin - SD - N Period Season Di s t a n c e  - 
Precons t ruc t ion  Non-breeding 5.84 157 2.32 3.26 11.82 _ _  
P r e c o n s t t u c t i o n  
Cons t ruc t  i o n  
Cons t ruc t ion  
Pos t -cons t ruc t ion  
Pos t -cons t ruc t ion  

TOTALS 

- 
Breeding 6.36 120 2.27 3.35 12 .  28  
Non-breeding 4.61 5 1.38 3.99 7 -07  
Breeding 7.55 17 1.95 3.85 10.12 
Non-breeding 4.90 77 1.45 3.31 9.33 
Breeding 4.85 a2 2.02 1.72 10.56 

5.69 458 2.21 1.72 12.28 

MEAN DISTANCES I N  ORDER OF INCREASING SIZE 

Period - Season Distance 

Cons t ruc t ion  No n-b r e e d i  ng 4.61 
Post -consr ruc t ion  Breeding 4-85  
Post -cons t ruc t ion  Non-breeding 4.90 
Prec ,ons t ruc t ion  Non-breeding 5.84 
Precons t ruc t ion  Breeding 6.36 
Const ruc t ion  Breeding 7 - 5 5  

ANALYSIS OF VARIANCE COMPARING MEAN DISTANCES 

Source DF - 
Between Groups 5 
Within Groups 452 

Sum SQ Mean SQ 

227 . 54 45.51 
2011 -72 4.45 

TOTAL 457 2239 . 26 

DUNCAN'S MULTIPLE RANGE TEST (P = 0.051 

4.61 4.85 4.90 5.84 6.36 7.55 

F - 
10.22 (P = 0.000) 



I TABLE 7. Mean distance analysis for Ram 930 between 29 October 1981 and 1 January 
1984.  Ram 930 was 5 years of age when originally radio-collared in the east New 
Water Mountains (SE of Black Mesa). The distance analysis below is based on 139 
relocations. 
Verde-Devers 500kV Transmission Line 1. Symbols and seasons as in Table 6. 

Distances are measured in kilometers from the centerline of the Palo I 
SUMMARY STATISTICS FOR DISTANCES BY SEASON 

Period Season Distance 

Construction Breeding 6 .76  
Post-construction Non-breeding 5.00 
Post-construction Breeding 6.63 

TOTALS 5.84 

MEAN DISTANCE IN OWER 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 

DF Sum SQ Source - 
Between Groups 2 92.30 

DUNCAN'S MULTIPLE RANGE TEST (P - 0.05) 
5.00 6.63 6 .76  

Max - Min - SI> - N - 
2 3.53 4.26 9.25 

67 3.67 0 .48  13 .54  
70 4 .06  1.13 1 6 . 0 0  

139 3 . 9 3  0.48 16.00 

Mean SQ 

46.15 

F - 
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TABLE 8. Mean distance analysis f o r  Sheep 12K1857 between 28 October 1980 and 28 
November 1983. Ewe 12K/857 was estimated to be one year of age when collared in the 
Livingston H i l l s .  The following distance analysis is 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 tine. Symbols and seasons as in Table 6 .  

SUMMARY STATISTICS FOR DISTANCES BY SEASON 

Period SD - N - Season Distance 

32 0.74 
Preconstruction Breeding 4.64 8 1.05 

Construction Breeding 3.96 27 1.66 
Post-construction Non-breeding 3.57 65 1.42 

Preconstruction Non-breeding 4.97 

Construction Non-breeding 4.22 6 1.11 

Post-construction Breeding 3.13 70 1.49 

3.75 208 1.51 TOTALS 

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 
Const ruc t i o n  Non-breeding 4.22 
Preconstruction Breeding 4.64 
Preconstruction Non-breeding 4.97 

ANALYSIS OF VARIANCE COMPARING MEAN DISTANCES 

DF Sum SQ Mean SQ Source - 
Within Groups 20 2 384.93 1.91 
Between Groups 5 85 92 17.18 

TOTALS 20 7 470.84 

DUNCAN'S MULTIPLE RANGE TEST 

3.13 3.57 3.96 4.22 4.64 4.97 

Min 

2.67 

2.73 
1.68 
1.87 

- 

2-81 

1.68 

1.68 

Max 

5.69 
5.59 
5.99 
9.65 
5.87 
10.39 

10.39 

- 

F 

9.02 (P = o.ooo> 

-~ 
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from each  o t h e r  a l though  they were d i f f e r e n t  from p r e c o n s t r u c t i o n  v a l u e s ,  being 

c l o s e r  t o  the  t r ansmiss ion  l i n e  c o r r i d o r  (Table 8 ) .  Ewe 12K/857 made f r e q u e n t  

fo rays  i n t o  the  w e s t  Kofa Mountains, a l though she  d i d  no t  do i t  as o f t e n  o r  a s  

r e g u l a r l y  a s  h e r  cohor t  13K/862. 

1 
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As a group,  t h e  L iv ings ton  Hills ewes tended t o  be r e l o c a t e d  f a r t h e s t  from t h e  

t r ansmiss ion  l i n e  c o r r i d o r  dur ing  t h e  breeding season.  Except ions t o  t h i s  

g e n e r a l i z a t i o n  occurred  wi th  ewes t h a t  were rad io-col la red  l a t e  i n  t h e  b reed ing  

season and provided few r e l o c a t i o n s  p r i o r  t o  the  non-breeding season. When 

t h e s e  s m a l l  samples (e .g . ,  ewes 12K/857 and 13K/862) are d i sca rded ,  t h e r e  is a 

clear tendency f o r  breeding  season ewes i n  t he  Liv ings ton  H i l l s  t o  be l o c a t e d  

f a r t h e r  from t h e  t r ansmiss ion  l i n e  i n  both t h e  c o n s t r u c t i o n  and pos t -  

c o n s t r u c t i o n  per iods .  We have no good p recons t ruc t ion  d a t a  f o r  some of t h e  

L iv ings ton  Hills ewes. For  the two we do, 7C and 8B/915, however, it w a s  very  

clear t h a t  movement t o  t h e  sou th ,  away from the  c o r r i d o r  was c h a r a c t e r i s t i c  

du r ing  t h e  summer months and probably occurred i n  response  t o  water stress. I n  

l i g h t  of t h i s ,  i t  seems probable t h a t  breeding season  movements of ewes away 

from t h e  c o r r i d o r  d u r i n g  t h e  c o n s t r u c t i o n  and pos t - cons t ruc t ion  pe r iods  was 

probably a m a n i f e s t a t i o n  of normal b i o l o g i c a l  requirements  r a t h e r  than  

d i s t u r b a n c e  from t h e  t r ansmiss ion  l i n e  c o n s t r u c t i o n  and opera t ion .  

Ewe 5C/945 was f i r s t  rad io-col la red  on Sawtooth Ridge i n  t h e  Dome Rock Mountains 

on 29 November 1979. She w a s  es t imated  t o  be 4 yea r s  of age when c o l l a r e d .  A 

t o t a l  of 309 r e l o c a t i o n s  were used t o  calculate h e r  o v e r a l l  mean d i s t a n c e  of 

1.61 km. The range o f  r e l o c a t i o n  d i s t a n c e s  f o r  t h i s  sheep  was 0.07 t o  6.70 k m  

from t h e  t ransmiss ion  c e n t e r l i n e .  There were no s i g n i f i c a n t  d i f f e r e n c e s  between 

of he r  s easona l  means which ranged from 1.49 km t o  1.79 km (Table 9).  Th i s  ewe 
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TABLE 9. Mean d i s t a n c e  a n a l y s i s  f o r  Ewe 5C between 29 November 1979 and 27 December 
1983. Ewe 5C was f o u r  yea r s  of age when f i r s t  r ad io -co l l a red  on Sawtooth Ridge i n  
t h e  Dome Rock Mountains. The fo l lowing  mean d i s t a n c e  a n a l y s i s  i s  based on 309 
r e l o c a t i o n s  of  t h i s  animal.  D i s t ances  presented  i n  t h e  t a b l e  are mean d i s t a n c e s  f rom 
t h e  c e n t e r l i n e  of t h e  Pa lo  Verde-Devers Transmission Line in Copper Bottom Pass. 
Symbols and seasons  as in Table 6 .  

SUMMARY STATISTICS FOR DISTANCES BY SEASON 

Period Season D i s  t ance  

P recons t ruc t ion  Non- bre  e d ing  1.67 
Precons t ruc t ion  Breeding 1.49 

Cons t ruc t ion  Breeding 1.73 
Cons t ruc t ion  Non-breeding 1.79  

Post -cons t ruc t ion  Non-breeding 1.57 
Post -cons t ruc t ion  Breeding 1.58 

TOTALS 1.61 

MEAN DISTANCES I N  ORDER OF INCREASING SIZE 

Period Season Dis tance  

N 

53 
38 
23 
34 
84 
77 

309 

SD - 
1.04  
0 .85  
1 SO3 
0 .98  
1.01 
0.89  

0.97 

Precons t ruc t ion  Breeding 1.49 

Post -cons t ruc t ion  Breeding 1.58 
Precons t ruc t ion  Non-breeding 1.67 
Cons t ruc t ion  Breeding 1.73 
Cons t ruc t ion  Non-breeding 1.79 

Po s t-cons t ruc t ion Non-b re ed ing  1.57 

ANALYSIS OF VARIANCE (ANOVA) COMPARING MEAN DISTANCES 

Source DF - Sum SQ Mean SQ 

Min 

0.38 
0.29 
0.42 
0.41 

- 

0.25 
0.07 

0.07 

F - 

Max * - 
6.70 
3 .20  
3 . 7 7  
4 . 5 2  
3 . 9 6  
3 . 4 7  

6 .70  

Between Groups 5 2.18 0.44 
Within Groups 30 3 283.57 0.94 

TOTALS 308 285.76 

DUNCAN'S MULTIPLE RANGE TEST (P = 0.05) 

&?OVA shows no s i g n i f i c a n t  d i f f e r e n c e s  between any means 

0.47 (P - 0 . 8 0 1 )  

t 
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w a s  a t r u e  r e s i d e n t  of the  Copper Bottom Pass a r e a ,  u s ing  Cunningham Mountain, 

Sawtooth Ridge and t h e  rugged t e r r a i n  t o  the  west. W e  documented 59 c o r r i d o r  

c r o s s i n g s  by  5C/945, 9 dur ing  p recons t ruc t ion ,  22 dur ing  c o n s t r u c t i o n ,  and 28 

du r ing  t h e  pos t -cons t ruc t ion  per iod .  None of  t he  d a t a  w e  have f o r  t h i s  sheep 

sugges t s  t h a t  c o n s t r u c t i o n  and ope ra t ion  of t h e  Pa lo  Verde-Devers 500kV 

Transmission Line 1 had any e f f e c t  on he r  a c t i v i t i e s ,  wi th  t h e  p o s s i b l e  

except ion  t h a t  she seemed t o  be a t t r a c t e d  t o  t h e  c o n s t r u c t i o n  a c t i v i t y .  

R a m  

on 26 October 1981. 

909 was rad io-col la red  near  H o l l y  Seep on t h e  Kofa Nat iona l  W i l d l i f e  Refuge 

ram We have very  l i m i t e d  d a t a  (N =I 2 r e l o c a t i o n s )  on t h i s  

f o r  A t o t a l  

o f  125 pos t -cons t ruc t ion  r e l o c a t i o n s  provided us with  a n  o v e r a l l  mean d i s t a n c e  

from t h e  t r ansmiss ion  line of 9.06 km and a range of 1.80 t o  16.94 km (Table  

10) .  R a m  909 c rossed  t h e  t ransmiss ion  l i n e  c o r r i d o r  5 times dur ing  t h e  pos t -  

t he  c o n s t r u c t i o n  per iod  and none from the p r e c o n s t r u c t i o n  per iod.  

c o n s t r u c t i o n  per iod  and had a pos t -cons t ruc t ion  breeding  season  mean d i s t a n c e  of 

6.50 km, The 6.50 km mean d i s t a n c e  the  smallest mean d i s t a n c e  for t h i s  sheep. 

is s i g n i f i c a n t l y  d i f f e r e n t  from o t h e r  means f o r  R a m  909. However, owing t o  t h e  

s u b s t a n t i a l  d i s t a n c e  from the  o p e r a t i o n a l  power l i n e ,  it is probably n o t  

b i o l o g i c a l l y  meaningful and i t  appears  t h a t  ope ra t ion  of t h e  t r ansmiss ion  l i n e  

had no e f f e c t  on t h i s  animal. 

Throughout t he  preceding  material we have mentioned t ransmiss ion  l i n e  c o r r i d o r  

c r o s s i n g s  by rad io-col la red  bighorn. Table 11 summarizes t h e s e  crossings in r h e  

New Water and Copper Bottom Pass areas and Table 12 provides  more d e t a i l s  on ram 

c ross ings  between t h e  Kofa Mountains/Livingston Hills and t h e  New Water 

Mountains. Chi-square a n a l y s i s  of t hese  da t a  (Table  13)  i n d i c a t e d  s i g n i f i c a n t  
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TABLE 10. Mean distance analysis for R a m  909 between 26 October 1981 and 20 D 
1983. R a m  909 was four years of age when radio-collared on the 
Wildlife Refuge (Holly Seep). The following distance analysis is based on 12 
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 SD - N - Season Distance 

Construction Breeding 7.62 2 1.94 
Post-construction Non-breeding 11.79 61 3.92 
Post-construction Breeding 6.50 64 2.48 

TOTALS 9.06 127 4.17 

MEAN DISTANCES IN ORDER OF INCREASING SIZE 

Period Season Di s t ance 

Post-construction Breeding 6050 
Construction Breeding 7.62 
Post-construction Non-breeding 11 . 79 
ANALYSIS OF VARIANCE COMPARING MEAN DISTANCES 

Source DF - 
Between Groups 2 
Within Groups 124 

TOTALS 126 

Sum SQ Mean SQ 

878 92 439.46 
13 12.64 10.59 

2191.56 

DUNCAN'S MULTIPLE RANGE TEST \ J ?  0.05) 

6.50 7.62 11.79 

6.25 9 .oo 
3.08 16.94 
1.80 14.95 

1.80 16.94 

, 

F - 
41.51 (P = 0.000) 
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TABLE 11. Transmission l i n e  c o r r i d o r  c ros s ings  by rad io-col la red  desert b i  
dur ing  the p r e c o n s t r u c t i o n ,  c o n s t r u c t i o n  and pos t -cons t ruc t ion  phases  of 

NEW WATER PASS 

Sheep No- 

9 30 
909 
999 

16K/920 
13C/861 
19C/891 
14A/A5K/ 8 7 2 
17B/7D/878 

13A 
924 

OOA/B/ 893 
8B/9 15 
llA/12B/856 
12K/857 
13K/862 

7c 

TOTALS 

Sex 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
F 
F 
F 
F 

- 

COPPER BOTTOM PASS 

8C/883 M 

w 9 4 5  F 
20B/4C /9 42 F 
3B/936 F 
9D/888 F 

17C/16B/876 M 
19B/15C/871 M 

TOTALS 

Precons t ruc t ion  Cons t ruc t ion  Pos t - cons t ruc t ion  T o t a l s  

X 
X 
x 
0 
3 
0 
3 
6 
3 
X 
0 
0 
2 
0 
0 
0 

17 

9 
0 
10 
9 
4 
2 
0 

34 

X 
X 
X 
0 
2 
0 
0 
0 
X 
x 
0 
0 
0 
0 
0 
0 

2 

7 
0 
8 
22 
0 
0 
10 

47 

13 
5 
2 
10 
2 
1 
2 
6 
x 
x 
2 
0 
0 
0 
0 
X 

43 

12 
0 
19 
26 
0 
0 
10 

67 

13 
5 
2 
10 
7 
1 
5 
12 
3 
0 
2 
0 
2 
0 
0 
0 

62 

28 
0 
37 
57 
4 
2 
20 

148 

X = Sheep not  a p a r t  of t h e  s tudy  popula t ion  during t h i s  pe r iod  

* - A 4-5 year-old ram c o l l a r e d  nea r  Mohave Tanks on 6 November 1982 as p a r t  of 
an  Arizona G a m e  and F i s h  Department s tudy  on t h e  Puma Proving Grounds. In 
o r d e r  t o  be p r e s e n t  in the  N e w  Water Pass area of our  s tudy  area,  t h i s  sheep 
had t o  c r o s s  Arizona Highway 95. 
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TABLE 12. T r a n s m i s s i o n  l i n e  c o r r i d o r  c r o s s i n g s  by r a d i o - c o l l a r e d  rams i n  t h e  I 
N e w  Water P a s s  a r e a  between 1 December 1977 and 1 J a n u a r y  1984. 

D i  r ec t i  o n 
RAM O f  C r o s s i n g  - 
15K/8 72 

7D/878 

13CI861 

19Cl89 1 

16K/920 

N t o  s 
S t o  N 
N t o  S 
S t o  N 
N t o  S 

N to S 
S to N 
N t o  S 
S t o  N 
N t o  S 
S t o  N 
N t o  S 
S to N 
N t o  S 
S t o  N 
N to S 
S t o  N 

N t o  S 
S t o  N 
N t o  S 
S t o  N 
N to s 
S t o  N 
N to S 

N to s 

S to N 
N t o  S 
s to N 
N to S 
S t o  N 
N t o  S 
S t o  N 

From: 
UTM Grid  L o c a t i o n  (Date) 

2228-37187 (12-01-77) 
2331-37053 (12-17-77) 
2295-37143 (01-09-78) 
2331-37077 (08-16-82) 
2223-37203 (09-27-82) 

2323-37179 
2343-36989 
230 3-3 7 20 1 
225 3-3 7007 
2319-37203 
2331-37059 
2291-37145 
2269-37117 
2309-37205 
2235-37021 
2367-37149 
2291-36987 

(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) 

2309-37 15 3 (04-18-80) 
7771-36985 (08-12-80) 
231 1-3720 1 (08-17-80 ) 
2447-37003 (08-05-81) 
2299-37149 (08-10-81) 
2407-36971 (07-26-82) 
230 1-37229 (08-02-82) 

2257-37271 (07-30-82) 

7711-37085 (02-28-82) 
7777-37191 (03-19-82) 
7685-37101 (07-05-82) 
7737-37199 (07-26-82) 
7729-37099 (05-02-83) 
7729-37143 (05-19-83) 
77 13-37085 (07-19-83) 

To : 
UTM G r i d  L o c a t i o n  ( D a t e )  

2308-37052 (12-12-77) 
2288-37146 (12-22-77) 
2293-37045 (01-16-78) 
22 17 -3 7 19 1 (0 9-0 9- 8 2 ) 
2342-37059 (10-04-82) 

24 2 1-3 6 97 3 
2299-37161 
2291-37043 
2337-37177 
2241-37029 
2319-37197 
2275-37119 
2281-37155 
2275-37037 
236 7-3 7 14 9 
2343-36999 
2299-37161 

(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) 

2295-37121 (04-23-80) 
2311-37201 (08-17-80) 
2541-36973 (08-22-80) 
2299-37149 (08-10-81) 
2321-36829 (08-24-81) 
2301-37229 (08-02-82) 
2777-37131 (08-09-82) 

7673-37105 (08-20-82) 

7731-37139 (03-05-82) 
7709-37083 (03-27-82) 
7749-37201 (07-12-82) 
7719-37001 (08-02-82) 
7725-37135 (05-09-83) 
7685-37101 (05-23-83) 
7761-37165 (07-25-83) 
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D i r e c t i o n  From: 
- RAM O f  C ross ing  UTM Grid Locat ion (Date)  

16K/920 - cont inued 

N to S 7747-372 13 (08-01-83) 
S to N 7675-37107 (11-07-83) 
N to S 7671-37159 (11-14-83) 

9 30 

N to S 
S to N 
N to S 
S to N 
N to S 
S to N 
N to S 
S to N 
N to S 
S to N 
N to S 
S to N 
N to S 

7721-37139 
7673-37077 
7715-37233 
7693-37091 
7729-37134 
7723-37097 
7625-37 14 1 
76 95-3709 7 
7757-37195 
7709-37087 
7663-37157 
7689-37071 
7665-37187 

(11-06-81) 
(12-11-81) 
(08-24-82) 
(11-12-82) 
(05-19-83) 
(05-23-83 ) 
(06-21-83) 
(06-25-83) 
(06-26-83) 
(08-08-83) 
(08-15-83) 
(09-19-83) 
(11-28-83) 

909 

S to N 2335-37075 (08-09-82) 
N to S 2287-37143 (09-27-82) 
S to N 2237-37047 (06-21-83) 
N to S 2315-37201 (07-25-83) 
S to N 2335-37057 (08-08-83) 

13A I 

999 I 

N to S 2327-37173 (01-08-79) 
S to N 2255-37025 (05-23-79) 
N to S 2293-37203 (05-28-79) 

S to N 7761-36895 (08-26-83) 
N to S 7699-37266 (10-10-83) 

Page 2 of 2 

To : 
UTM Grid Locat ion (Da te )  

7713-37205 (08-08-83) 
7673-37157 (11-14-83) 
7693-37093 (11-21-83) 

7669-37069 
7655-37187 
7 685-3 70 10 
7731-37139 
7723 37097 
7731-37131 
7695-37097 
7757-37195 
7681-37097 
7663-37157 
7 67 1-3 7075 
7719-37227 
7667-37111 

(11-21-81) 
(12-17-81) 
(08-30-82) 
(11-15-82) 
(05-23-83) 
(05-30-83) 
(06-25-83 ) 
(06-26-83 ) 
(07-05-83) 
(08-15-83) 
(08-22-83) 
(09-26-83 ) 
(12-05-83) 

2321-37179 (08-16-82) 
2337-37045 (10-04-82) 
2295-37209 (06-26-83) 
2309-37097 (08-01-83) 
2353-37165 (08-15-83) 

2349-37061 (01-22-79) 
2293-37203 (05-28-79) 
2331-37055 (06-02-79) 

7727-37290 (10-09-83) 
7363-36945 (10-30-83) 
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TABLE 13. Transmission corridor crossings by radio-collared bighorn during the 
preconstruction, construction, and post-construction phases of the study. Num = 
number of crossings recorded, (N) = number of months sheep was monitored during 
each study phase, and #/KO 5 total number of crossings/number of months 
observed. 

PRECONSTRUCTION CONSTRUCTION POST-CONSTRUCTION 

#/Mo - Num - #/MO - Nun - #/Mo Sheep No. - Sex % - 
NEW WATER PASS CROSSINGS: 

861 M 3 (13) 0.23 2 (6) 0.33 2 (9) 0.22 

8 72 M 3 (41) 0.07 0 (6) 0.00 2 (13) 0.15 

878 M 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) p.00 0 (6) 0.00 2 ( 2 5 )  0.08 

COPPER BOTTOM PASS CROSSINGS: 

883 M 9 (13) 0.69 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 )  1.11 10 (24) 0.42 

87 1 M 10 (27) 0.37 8 (9) 0.89 19 (21) 0.90 

-- 
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d i f f e r e n c e s  i n  c r o s s i n g  ra tes  i n  t h e  N e w  Water Pass  a r e a  du r ing  the c o n s t r u c t i o n  

pe r iod  (Xz = 2.9,  DF = 1,  P < 0.050), a s  fewer c r o s s i n g s  p e r  month occurred  t h a n  

had been expected. Th i s  could ,  however, have been t h e  r e s u l t  of c o n s t r u c t i o n  

o c c u r r i n g  dur ing  an unusual ly  d r y  breeding season w i t h  very  l i t t l e  p l a n t  biomass 

product ion  and rams were not moving about  a s  much, o r  were conf in ing  t h e i r  

a c t i v i t i e s  t o  areas nea r  r e l i a b l e  water sources .  I n  looWng a t  c r o s s i n g s  d u r i n g  

I 
1 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t h e  same per iod  i n  1982, another  very d ry  yea r  w i th  minimal annual p l a n t  biomass 

p roduc t ion ,  w e  recorded 13 c r o s s i n g s  of t h e  c o r r i d o r  compared wi th  on ly  2 d u r i n g  

t h e  1981 c o n s t r u c t i o n  per iod.  A l t e r n a t i v e l y ,  i t  is p o s s i b l e  t h a t  c o n s t r u c t i o n  

a c t i v i t y  was s u f f i c i e n t  t o  prevent  some ram c ross ings .  A total c r o s s i n g  rate 

of 3.3/month was observed w h i l e  a ra te  of 5.6/month was expected. No 

s i g n i f i c a n t  d i f f e r e n c e  was noted i n  the  same area dur ing  t h e  pos t - cons t ruc t ion  

pe r iod  (X2 - 2.27, DF = I, P < 0.250) where a n  observed c r o s s i n g  rate of 

8.5/month was compared w i t h  an expected ra te  of 5.6/month. 

Chi-square a n a l y s i s  of Dome Rock c r o s s i n g  rates i n  Copper Bottom Pass  i n d i c a t e d  

h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  du r ing  t h e  c o n s t r u c t i o n  (X2 = 73.2, DF = 1, P < 
0.001) and pos t -cons t ruc t ion  per iods  (X2 - 17.7, DF - 1, P < 0.001). The 

d i f f e r e n c e s  h e r e ,  stem from g r e a t l y  inc reased  c ross ing  rates i n  these 

two s t u d y  phases.  Cons t ruc t ion  per iod  c r o s s i n g  rates of 52.3/month were 

compared wi th  expected rates of 20.0/month; pos t -cons t ruc t ion  c r o s s i n g s  occurred  

a t  t h e  ra te  of 30.0/month. Some of t h e  c o n s t r u c t i o n  per iod  c r o s s i n g s  were 

caused by b i o l o g i s t s  d i s t u r b i n g  sheep,  which does i n t r o d u c e  some e r r o r  i n t o  t h e  

c o n s t r u c t i o n  pe r iod  rate. Biologis t -caused c r o s s i n g s ,  however, numbered fewer 

than  10, a number t o  s m a l l  t o  nega te  t h e  observa t ions .  Dome Rock c o n s t r u c t i o n  

pe r iod  c ros s ing  rates could a l s o  have been i n f l a t e d  by c o n s t r u c t i o n  a c t i v i t y ,  

however, 

i 
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b u t  the inference  from o the r  analyses o f  t h e  da t a  i s  t h a t  sheep were a t t r a c t e d  

t o  the a c t i v i t y  r a t h e r  than being repe l led  by i t .  Regardless of any 

i n t e r p r e t a t i o n s  of t h e  d a t a ,  i t  is abundantly c l e a r  t h a t  cons t ruc t ion  and 

opera t ion  of t h e  transmission l i n e  d id  not preclude f r e e  movement of desert 

bighorn back and f o r t h  across  the c o r r i d o r  in Copper Bottom Pass. 

To summarize the  preceding material, i t  genera l ly  appears t h a t  cons t ruc t ion  and 

opera t ion  of t h e  Palo Verde-Devers 500kV Transmission Line 1 had l i t t l e  n e g a t i v e  

impact on bighorn populations i n  the  Dome Rock Mountains, N e w  Water Mountains, 

Kofa Mountains, o r  t h e  Livingston Hills. Varia t ions  in seasonal  mean d i s t a n c e s  

from t h e  t ransmiss ion  l i n e  can almost un ive r sa l ly  be given l o g i c a l ,  b i o l o g i c a l  

explanations based on precons t ruc t ion  observations of seasonal  pa t t e rns .  There 

were no c l e a r  i n d i c a t i o n s  t h a t  cons t ruc t ion  and ope ra t ion  of t he  l i n e  caused 

nearby, r e s iden t  sheep t o  abandon, o r  even move, normal home areas.  Quite t h e  

cont ra ry ,  s e v e r a l  i n d i v i d u a l  sheep most d i r e c t l y  a f f e c t e d  a c t u a l l y  appeared t o  

be drawn t o  cons t ruc t ion  a c t i v i t y .  One ram, 16K/920, d i d  move ou t  of t h e  

Livingston Hills in May, 1981; i t  i s  poss ib l e  t h a t  t h i s  movement was r e l a t e d  t o  

cons t ruc t ion  work occurr ing  t o  the  no r th  of the  Livingston Hills. The ram d i d ,  

however, r e t u r n  t o  t h e  Livingston Hills i n  e a r l y  June, 1981 and remained t h e r e  

u n t i l  h i s  radio f a i l e d  i n  September. H e  was subsequently r eco l l a red  i n  October,  

1981 i n  the  Livingston Hills and w e  suspect t h a t  he remained i n  t h a t  small 

mountain range the  e n t i r e  t i m e  h i s  r ad io  was nonfunctional. Ram 16K/920 d i d  

make s i m i l a r  movements out of t h e  Livingston Hills i n  t h e  pos t -cons t ruc t ion  

period, and i t  i s  l i k e l y  t h a t  his May, 1981 depar ture  was not abnormal. 

With respect t o  c o r r i d o r  c ross ings ,  t h e r e  seems t o  be adequate information t o  
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sugges t  t h a t  t ransmiss ion  line c o n s t r u c t i o n  precluded normal ram c o r r i d o r  

c r o s s i n g s  between t h e  New Water Mountains and t h e  Kofa Mountains/Livingston 

H i l l s  complex. A s i n g l e  ram (13C/861) crossed  t h e  c o r r i d o r  twice du r ing  t h e  

c o n s t r u c t i o n  pe r iod  compared wi th  4 s e p a r a t e  rams making 15 c r o s s i n g s  d u r i n g  

p recons t ruc t ion  and 8 rams making 41 c ross ings  i n  the  pos t - cons t ruc t ion  phase. 

Three of 5 rams t h a t  crossed dur ing  p recons t ruc t ion  d i d  so  du r ing  t h e  pos t -  

c o n s t r u c t i o n  phase,  1 d i d  n o t ,  and 1 of t h e  ram's r a d i o  f a i l e d  p r i o r  t o  

cons t ruc t ion .  While c o n s t r u c t i o n  a c t i v i t y  may have reduced ram c r o s s i n g  rates 

i n  t h i s  area,  i t  is clear t h a t  t h e  presence of an  o p e r a t i o n a l  500kV t r ansmiss ion  

l i n e  has not  had a similar e f f e c t .  

I 
I 

The t r ansmiss ion  c o r r i d o r  c r o s s i n g  i s s u e  Fs confounded by Dome Rock sheep which 

c rossed  the  c o r r i d o r  w i th  g r e a t e r  f requency dur ing  t h e  c o n s t r u c t i o n  and post-  

c o n s t r u c t i o n  phases.  It could be t h a t  c o n s t r u c t i o n  a c t i v i t y  e l i c i t e d  some 

c r o s s i n g s  by d i s t u r b i n g  sheep. It is  a l s o  p o s s i b l e  t h a t  sheep c r o s s i n g  Copper 

Bottom Pass  are more l i k e l y  t o  do so,  even i n  t h e  f a c e  of cons ide rab le  human 

a c t i v i t y ,  because excellent escape t e r r a i n  i s  immediately a v a i l a b l e  on bo th  

s i d e s  of t h e  pass throughout much of i t s  l e n g t h  i n  t h e  Dome Rock Mountains. The 

l a t t e r  is no t  t h e  case i n  p o t e n t i a l  c r o s s i n g  areas sou th  of t h e  New Water 

Mountains. most areas where sheep might move between t h e  Kofa Mountains o r  

Liv ings ton  Fulls and t h e  New Water Mountains, i t  is necessary  f o r  sheep t o  c r o s s  

s u b s t a n t i a l  areas of f l a t  t o  r o l l i n g  t e r r a i n  with good escape  t e r r a i n  2 o r  more 

ki lometera  d i s t a n t .  Given t h a t  s i t u a t i o n ,  i t  seems l o g i c a l  t h a t  a sheep 

t r a v e l i n g  between t h e  New Water Mountains and t h e  Liv ings ton  Hills o r  Kofa 

Mountains and confronted wi th  noisy ,  heavy equipment o r  numbers of smaller 

t rucks  and people ,  and i s o l a t e d  from good escape t e r r a i n ,  would be more i n c l i n e d  

In 

-26- 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
c 
I 
I 
I 
I 
I 
I 
I 

t o  r e t u r n  t o  h i s  o r i g i n a l  l o c a t i o n  than  cont inue  moving toward a d e s t i n a t i o n  

t h a t  requi red  "uncomfortable" passage of people  and equipment. 

As a r e s u l t  of C h i s  s t u d y ,  w e  f e e l  conf iden t  i n  s t a t i n g  t h a t  c o n s t r u c t i o n  and 

o p e r a t i o n  some 

s h o r t  term, t r a n s i e n t ,  nega t ive  impact t o  bighorn sheep in t h a t  p o r t i o n  of t h e  

c o r r i d o r  t h a t  pas ses  between t h e  New Water Mountains and t h e  L i v i n g s t o n  

Hi l l s /Kofa  Mountains complex. The l a t t e r  n e g a t i v i t y  man i fe s t  by suppres sed  

bighorn c r o s s i n g  rates i n  t h a t  area. No similar e f f e c t  was noted i n  t h e  Dome 

Rock Mountains. With r e s p e c t  t o  having a n  o p e r a t i o n a l  500kV t r ansmiss ion  l i n e  

p re sen t  i n  b ighorn  h a b i t a t ,  we have no evidence  a t  a l l  t h a t  sugges t s  a long  term 

nega t ive  i m p a c t ;  i t  appears  t h a t  b ighorn  have accepted  t h e  t r ansmiss ion  l i n e  as 

p a r t  of t h e i r  environment and pay no a t t e n t i o n  t o  i t  whatsoever.  

of t h e  Pa lo  Verde-Devers 500kV Transmission Line 1 may have had 
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Memorandum 

Surname by - 
Return to v- 

To: S t a t e  D i r e c t o r ,  Bureau  o f  Land Management, 
S a c r a m e n t  0 ,  C a l i f  o m  F a  

Prom: A c t i n g  F i e l d  Off ice  S u p e r v i s o r ,  Laguna  N i g u e l  F i e l d  
' Off i ce ,  Laguna N i g u e l ,  C a l i f o r n i a  

S u b j e c t :  Poria1 S e c t i o n  7 Rndangered  S p e c i e s  C o n s u l t a t i o n  on 
S o u t h e r n  California's P r o p o s e d  Palo  Vcrd t -Dever s  5 0 0  kY 
T r a n s m i s s i o n  L i n e  No. 2 (1-6-87-F--573 

T h i s  i s  i n  r e s p o n s e  t o  your l e t t e r ,  d a t e d  Augus t  1 4 ,  1987 and 
r e c e i v e d  by us on Auguet  18, r e q u e s t i n g  formal  c o n s u l t a t i o n  
p u r s u a n t  t o  S e c t i o n  7 o f  t h e  E n d a n g e r e d  Species Act of 1973 
( A c t ) ,  es amended. This memorandum a d d r e s s e s  the c o n s t r u c t i o n  
a n d  o p e r a t i o n  of a 500 kV t r a n s m i s s i o n  l i n e  b e t w e e n  the  Palo 
Verde N u c l e a r  G e n e r a t i n g  S t a t i o n  in Arizona a n d  t h e  D e v e r s  
S u b s t a t i o n ,  n e a r  Pklr  S p r i n g s ,  C a l i f o r n i a  and  its p o t e n t i a l  
i m p a c t s  on t h e  Yuaa c l a p p e r  r a i l  ( R a l l u s  l o n n i r o e t r i s  
yumanensis), l eas t  B t l l ' e  vireo . ( V i r e o  b c l l i i  D u a i l l u s ) ,  a n d  
C o a c h e l l a  V a l l e y  . f r i n g e - t o e d  l i z a r d  (m- i n o r n a t a ) .  

D i s c u 8 a i o n s  p e r t a i n i n g  t o  s e v e r a l  candida te  a p s c i e s  t h a t  ray be 
a f f e c t e d  by proposed p r o j e c t  a c t i o n s  are inc luded  in the t e x t  of 
this O p i n i o n .  Section 7 of t h e  g n d a n g e r e d  S p e c i e s  A c t  dots n o t  
r e q u i r e  f o r i a l  c o n s u l t a t i o n  on t h e  effects  o f  a F e d e r a l  a c t i o n  on 
a a p a c i e s  t h a t  is a c a n d i d a t e  f o r  l i s t i n g  aa e n d a n g e r e d  o r  
t h r e a t e n e d  b e c a u s e  c a n d i d a t e  s p e c i e s  a re  n o t  p r o t e c t e d  by t h e  
A c t .  As such, t h e  d e t e r m i n a t i o n  of j e o p a r d y  o r  non- Jeopa rdy  t o  
such species w i l l  n o t  be a d d r e s s e d .  W e  stress c o n s i d e r a t i o n  of 
candida te  a p e c i e a  becaus-G-they r a y  become listed d u r i n g  l a t e r  
p l a n n i n g  and c o n s t r u c t i o n  p h a s e s  of a p r o j e c t .  

The c o a c l u s i o n a  and recommendat ions  in t h i s  B i o l o g i c a l  Opinion 
ere b a s e d  on t h e  Bureau  of Land Management'8 ( B u r e a u )  B i o l o g i c a l  
Aaeessrent a n d  S u p p l e m e n t a l  Draft X n v i r o n r e n t a l  I m p a c t  S t a t e r e n t  
for this p r o j e c t ,  c o n v e r u a t i o n s  w i t h  Bureeu and N a t u r e  
Conse rvancy  p e r a o n n e l ,  a n d  i n f o r m a t i o n  c o n t a i n e d  i n  t h e  Coachella 
Valley F r i n g e - t o e d  L i z a r d  H a b i t a t  C o n s e r v a t i o n  P l a n .  

B i o l o g i c a l  O p i n i o n  

It i s  o u r  Biological 0 i n i o n  that the p r o p o s e d  p r o j  
likely t o  jeopardize tEe least Bell'a vireo, Yura ,f 

1 

t i s  n o t  
p p e r  rail, 



e l l a  Valley f r i n g e - t o e d  Lizard. No known n c a t i n q  arean 
f the vireo occur within t w o  ailas o f  the p r o p o a a d  t r a n s m i s s i o n  

l i n e .  T h a r e f o r s ,  t h e  l ea s t  Bell’s vireo will n o t  be a f f e c t e d  by 
t h e  p r o p o s e d  p r o j e c t  and  will not be a d d r e s s e d  i n  this Opinion. 

P r o j e c t  Dcacription 

The p r o p o s e d  transaission l i n e  w i l l  p a r a l l e l  t h e  e x i s t i n g  Devera-  
Palo Vcrde 500 kV t r a n s m i s s i o n  l i n e  f rom a p p r o x i m a t e l y  40 m i l e s  
w e s t  of P h o e n i x ,  A r i z o n a  t o  near P a l a  S p r i n g s ,  California. The 
l e n g t h  of t h e  l i n e  would vary be tween  235 and 266 m i l e s ,  
d e p e n d i n g  OD t h e  r o u t e  se lected (pages 35-42 and map 1 of t h e  
S u p p l e r e n t a l  Draft  E n v i r o n m e n t a l  Impact S t a t e r e n t ) .  The  l i n e  is 
t y p i c a l  o f  o t h e r  6 0 0  kV t r a n s r i s s i o n  l i n e s  i n  the United S t a t e s .  
It c o n s i s t s  of o v e r h e a d  w i r e s  s u p p o r t e d  b y  r t c e l  l a t t i c e  t o w e r s .  
Most areas of s e n s i t i v e  h a b i t a t ,  s u c h  as C o l o r a d o  R i v e r  r i p a r i a n  
wood lands ,  w i l l  be s p a n n e d .  T o w e r  p l a c e m e n t  can be modif ied  
m l i g h t l y  to r e d u c e  o r  eliri-nate adverse effects to l o c a l l y  
i m p o r t a n t  w i l d l i f e  resourcesc.: Because - t h e  line will be 
c o n s t r u c t e d  u s i n g  t h e  access r o a d  f o r  t h e  c x i s t i n g l i n e ,  only 
mhort spur r o a d s  t o  t he  new-tower-locaLi~ns w i l l  .be-needed. 
D e t a i l e d  d e s c r i p t i o n s  of p r o j e c t  f a c i l i t i e s ,  c o n s t r u c t i o n  
m e t h o d s ,  and o E e r a t i o a a  can b e  f o u n d  in t h e  S u p p l e r e n t s l  Draft 
E n v i r o n i e n t a l  I m p a c t  S t a t e r e n t  on p a g e s  11 t o  32. 

Specie8 Accounts 

LISTED SPECIES 

YUBR clapper rail 

The Yuia c l a p p e r  r a i l  a p p e a r s  t o  be a year-round i n h a b i t a n t  of 
t h e  lower Colorado River d r a i n a g e .  D u r i n g  the b r e e d i n g  seaeon 
( l a t e  March t o  ear ly  OcBobtr) ,  r a i l s  i n h a b i t  f r e s h  and brackish 
m a r s h e s  o f  the C o l o r a d o  R i v e r  from Heedles, California, s o u t h  t o  
the d e l t a  i n  Xexico .  Within Arizona, r a i l s  have  a l s o  been found 
a l o n g  t h e  lower Gila R i v e r  near  Buckeye in t h e  Dome and-Mohawk . 
Valleys, a l o n g  t h e  Salt R i v e r  east  of P h o e n i x ,  and i n  w e t l a n d s  at 
P i c h a c h o  R e 8 e r v i o r ,  and w i t h i n  C a l i f o r n i a ,  t h e y  o c c u r  in m a r s h e s  
.round t h e  S a l t o n  S e a  and in a g r i c u l t u r a l  d r a i n s  and  canals end 
a s s o c i a t e d  seep w e t l a n d s .  

The p r e f e r r e d  b r e e d i n g  h a b i t a t  of the Yura  c l a p p e r  r a i l  is 
f r e s h w a t e r  rarahas  w i t h  m a t u r e  c a t t a i l  ( T m h a  l a t i f o l f a )  a n d  
b u l r u s h  ( S c i r p u s  acutua)  as t h e  dominan t  erergent v e g e t a t i o n .  ‘In 
a d d i t i o n ,  c o n s t a n t  water l e v e l s  of less than one f o o t ,  r e a d i l l y  
a v a i l a b l e  mud f l a t s  for feeding, a n d  n e a r b y  h i g h  g r o u n d  E ~ S O  
c h a r a c t e r i z e  t h e i r  h a b i t a t .  They have  been o b a e r v c d  in other 
vegetation t y p e s  a u c h  an c a r r i z o  cane, wil. low, s a l t  ceder, a n d  
arrowweed when l o c a t e d  a t  t h e  edge of marahea .  

T h i s  species waa f e d e r a l l y  l i s t e d  as e n d a n g e r e d  on M a r c h  11, 
1967.  C u r r e n t  e s t i m a t e s  i n d i c a t e  t h e  .Tura clapper r a i l  
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p o p u l a t i o n  e x c e e d s  7 0 0  b i r d s ,  d i v i d e d  approxixat 
b e t w e e n  t h e  U n i t e d  S t a t e a  and Hexico, f r o =  the c 
R i v e r  delta in Mexico northward to T o p o c k  Harsh,  A 

Destruct ion o f  habitat is the major threat t o  the c o n t i  
e x i s t e n c e  of the Yura clapper r a i l .  The prinary object 
1983 Yuia C l a p p e r  Bail Recovery  Plan (Anderson 1983) in  
the continued survival of e total b r e e d i n g  population of 7 
Yuia clapper rails in the United States. 

Coachella Valley fringe-toad lizard 

The Coachella Valley fringe-toed lizard inhabits windblown sa11 
deposits in the Coachella Valley. Lou tamperaturea cause the 
mpecies to become inactive between November and March, while high 
summer temperatures reduce activity periods to tires of the day 

Centigrade. The fringe-toed lizard has been considered to be 
prinarily insectivorous, but recent evidence suggests that annual 
plants, such as b u g s e e d  (Dicoria canescens) ray be x o r c  iaportant 
food items then was previousfy thought. 

when i ts  body temperature is between 20 and 45 degrees ^ C  

-_ . 

The Coachella Valley fringe-toed lizard was listed as a federally 
threatened species i n  1980. A Habitat Conservation P l a n  f o r  the 
protection of this apccies was finalized in JU-, 1 9 8 5 - G t e e r i n g  
Committee 1985). The Plan present8 guidelines for development of 
rands and compensation f o r  i m p a c t s  t o  the lizard within most of 
the Coachella Valle.;r fringe-toed lizard’a historic range and 
portion8 of the existing sand transport ayates necessary to 
i a i n t a i n  v i a b l e  lizard habitat. 

The primary threats to the existence of this rpaciss.rsrult from 
agricaltural and urban development. In addition to the direct 
destruction of habitat, development has eliminated sand sources 
or blocked movement of sand, thus indirect.ly a f f e c t i n g  t h e  
quality of lizard habitat b y  interfering with. or c t a h g  the 
transport of wind-blown sand acrous the Coachella Valley. Off- 
road vehicle use is responsible for killing individual lizards, 
while pesticide upraying Day cause aome additional losses .  

CANDIDATX SPgCIESd 

Wluerou8 candidate species were observed or expected in o r  n e a r  
the proposed proJect site. The following list notes these 
apecies and their current status: 

Deiert tortoise Xerabataa a z a s a i z i  (Category 2) 
Plat-tailed horned lizard Phrynosora rcallii (2) 
Western yellow-billed cuckoo COCCYZUS americanua s u p .  

Wight-Hooring cereus Penioccreus areggii (2) 
Wiggin’s cholla Opuntia widginsii (2) 
F o x t a i l  cactua C o r y p h a n t h a  vivipara var. 

occidcntalis (2) 

3 



I 
alvcraonii ( 2 )  

Barra l  c a c t u 8  rerocactus a c a n t h o d e s  Tar. 
a c a n t h o d a r  (2) 

Coachella V a l l e y  milkvetch A8tragalus 1 e n t i i i n o m u s  var. 
c o a c h e l l a e  (1) 

O r o c o p i a  sage S a l v i a  l t rea ta i  (2) 
C a l i f o r n i a  d i t a x i s  D i t a x i s  c a l i f o r a i c a  ( 2 )  

The B i o l o g i c a l  Asaesaient f o r  t h e  p r o p o s e d  p r o j e c t  c o n t a i n s  
r u f f i c i e n t  i n f o r i a t i o n  on the e c o l o g y  of  these ~ p e c f t s ,  t h e  
p o t e n t i a l  eifects of t h e  p r o j e c t ,  a n d  t h e  p r o p o s e d  m i t i g a t i o n  
m e a s u r e s .  The F i s h  and  W i l d l i f e  S e r v i c e  ( S e r v i c e )  b e l i e v e s  t h a t  
i m p a c t s  t o  t h e s e  species w i l l  b e  m i t i g a t e d  in l a r g e  p a r t  b y  t h e  
a c t i o n s  proposed i n  t h e  B i o l o g i c a l  Aaaessmen t .  We recorrend that 
t h e  Bureau  i n c l u d e  t h e s e  a c t i o n s  aa c o n d i t i o n e  of l i c e n s i n g  o f  
t h e  p r o p o s e d  p r o j e c t ,  mhould t h e  Bureau  d e c i d e  that l i c e n s i n g  i s  
a p p r o p r i a t e .  T h e r e f o r e ,  e x c e p t  f o r  a d d i t i o n a l  comments on t h e  
d e s e r t  t o r t o i s e  a n d  t h e  f l u t - t a i l e d  horned -f-+,zard, these mpecies 
w i l l  n o t  be addressed f u r t h e r  i n  t h i s  r e p o r t .  

Desert t o r t o i s e  

The desert t o r t u i s e  is a C a t e g o r y -  2 caudidats s p e c i c r ' w h i c h  - tae 
S e r v i c e  has  d e t e r m i n e d  w a r r a n t s ' r e d e r a l  l i s t i n g  t h r o u g h o u t  i t a  
r a n g e  in t h e  Uu i t sd  S t a t e s  (52  Federal Regi8ter 24485-24488), 
a l t h o u g h  t h i s  a c t i o n  h a s  been p r e c l u d e d  a t  t h i s  t i r e  b y  o t h e r  
p e n d i n g  p r o p o e a l a  a n d  f u n d i n g  a n d  p e r s o n n e l  l i n i t a t i o n s .  The 
l i f e  h i s t o r y  i n f o m a t i o n  a v a i l a b l e  i n  t h e  E i o l o g i c a l  Assesi iment  
f a r  t h i a  p r o j e c t  is a d e q u a t e ;  more d e t a i l e d  i * n f o r r a t i o n  can be 
f o u n d  in Berry et al. (1984).  Because  data  on desert  t o r t o i s e  . 
p o p u l a t i o n s  and trends are b e t t e r  developed f o r  C a l i f o r n i a ,  t h i s  
,Opinion w i l l  b e  c o n c e r n e d  only w i t h  the t o r t o i s e  i n  C a l i f o r n i a .  

The B i o l o g i c a l  A s s a s s r e n t  n o t e s  that the  p r o p o s e d  t r a n s i i s s i o n  
line crosses a p p r o x i r a t e l p  80 km or 60 r i l e s  of d e s e r t  t o r t o i s e  
h a b i t a t ,  i n c l u d i n g  t h e  Chuckwal l a  Bench C r u c i a l  Desert T o r t o i s e  
Habitat area. Figure 4.5-2 of t h e  SupplerentaJ Draft 
E n v i r o n m e n t a l  I m p a c t  S t a t e r e n t  i n d i c a t a t t h a t  a t  least e i g h t  
o b s e r v a t i o n s  of t a r t o i a e s  o c c u r r e d  a l o n g  the  r o u t e  during May, 
1985. D e n s i t y  es t imates  a l o n g  the l i n e  r a n g e  f r o m  low t o  h i g h  i n  
t h e  a r ea  i x m e d i a t e l y  w e s t  of t h e  C h u c k w a l l a  M o u n t a i n s ,  but 
est imates  of t h o  a rea l  e x t e n t  of these d e n a i t i e a  a r e  n o t  
p r o v i d e d .  

F l a t - t a i l e d  horned l i z a r d  

The f l a t - t a i l e d  h o r n e d  l i z a r d  is a C a t e g o r y  4 - c a n d i d a t e  wh ich  
o c c u r s  i n  C a l i f o r n i a  i n  t h e  area roughly centered a r o u n d  t h e  
S a l t o n  Sea, s o u t h w e s t e r n  A r i z o n a ,  r n d  n o r t h e r n  Mexico, The 
horned l i z a r d  u s u a l l y  is f o u n d  i n  blow sand areas  of c r e o s o t e  
b u s h  scrub.  I t  is a c t i v e  p r i m a r i l y  i n  t h e  s p r i n g  and e a r l y  
summer and s u b s i s t s  a l m o s t  e n t i r e l y  on harvester a n t s .  More 
d e t a i l e d  life hiatory i n f o r m a t i o n  can be o b t a i n a d  from Turner a n d  
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dica (1982) and Horrir  ( 1 9 4 9 ) .  -The Biological basasaacnt f o r  
is p r o j e c t  d i d  n o t  mention the flat-tailed horned li 

pact Statesent i n k i f c a t e l  that it is expected to occu 
proxinataly the o a 1 c  portion of t he  line aa the Coat 
lley fringe-toed lizard. 

though Figure 4.5-2 of the Supple=ental Draft Bnviro 1 

Threats to the c-ontinued existence of the flat-tailed horned 
lizard i n c l u d e  agricultural and geotheraal developrents, 
urbanization, off-road vehicle use,  military operations, water 
p r o j e c t s ,  and p o s s i b l y  pesticide use. 

E f f e c t a  o f  the P r o p o s e d  A c t i o n  

LIS'TXD SPECIKS 

Yura clapper rail 

The construction phase  of the proposed project would not effect 
the Y U R ~  clapper rail, n o r  result in the l o s s  of any marsh 
habitat. 

There is u potential collision hazard for Yura clapper rails once 
the transrission line has been placed acroaa the river. Rowever, 
recent studies by the Service show the Pura clapper rail to be a 
year-round inhabitant of the project  area with liritsd migratory 
activity. Also, the rails ere weak flyers and move in s h o r t ,  
l o w ,  level flight8 f rom marsh to rarah. Therefore, the potential 
for collision appears to be lirited, and thus, no iapact to the 
rails is anticipated. 

Coachella Valley irince-toed lizard. 

The Habitat Conservation Plan (Steer ing  Committee 1985) for the 
. Coachella Valley fringe-toed lizard s t a t e s  that treasrirsion l i n e  

construction is a compatible use with lizard habitat. The 
proposed transiission line crosses approxiietely 16.6 riles of 
the Coachella Valley Preserve. However, the l i n e  does n o t  cr.oas 
any developed dune ayetems containing fringe-toed lizards. A l s o ,  
the power l i n e  will not block sandtranaport and thus reduce 
habitat suitability elsewhere on tho Preserve. Spur road and 
tower construction could result i n  impacts to small patches of 
windblown sand within the Preserve and also in the approximately 
10.2 riles of potential fr inge- toed lizard habitat betweea lhuer+ 
2414 to 2406 (Bdoi Hill to Flat Top Xountain) and Towers 2019 to 
2010 (Palm D r i v e  to North P a l m  S p r i n g . ) .  

The proposed project crosses approximately 24.2 riles of 
Mitigation Pee Area as shown on  Figure 8-1 of the Habitat 
Conservation Plan (Steering Committee 1985). This figure was 
daterrinad using a digital planimeter. Therefore, w e  estimate 
that powerline conutruction activities will temporarily o r  
permanently disturb 12.8 uctes of Land within t h e  Mitigation Fee 
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Area, based o n  t h e  Draft & n v i r o n n a n t a l  Impact Zeport's e s t i m a t e  
of 0 . 4  acres of d i s t u r b a n c e  per mile of line plus a p o r t i o n  o f  
t h e  p o t e n t i a l  a d d i t i o n s 1  17 acres  of t o t a l  d i a t u r b a n c a  b e t w e e n  
all the towers (page 148). A S  s e t  f o r t k  i n  t h e  H a b i t a t  
C o n s e r v a t i o n  P l a n ,  a n y  d i s t u r b a n c e  o f  previously ungraded  l a n d  i n  
t h e  M i t i g a t i o n  Fee Area muet b e  compensated by p a y x e n t  to The 
N a t u r e  Conaervancy o f  e fee of $640 .00  per a c r e  f o r . - a c q u i s i t i o a  
of l andu  w i t h i n  t h e  Coachella V a l l e y  P r e s e r v e .  Payment of t h e  
$8 ,192 .00  fee t o  The Nature Conacrvancy is r e q u i r e d  t o  s a t i s f y  
t h e  c o n d i t i o n s  of t h e  S e c t i o n  10 p e r m i t ,  a n  d e v e l o p e d  i n  t h e  
B a b i t a t  C o n s e r v a t i o n  Plan ( S t e e r i n g  Committee 1 9 8 5 ) .  
A d d i t i o n a l l y ,  t h e  a d o p t i o n  o f  t h e  m i t i g a t i n g  Leasurea recommended 
in the B i o l o g i c a l  A s s e s s m e n t  and r e i t e r a t e d  as C o n s e r v a t i o n  
Recommendations i n  t h i s  Op in ion  s h o u l d  a i d  in r e d u c i n g  the number 
of l i t a r d a  taken and t h e  amount o f  h a b i t a t  d i a t u r b e d .  

CANDIDATE SPBCIBS 

Desert tortoise 
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The propoaed t r a n s r i s n i o n  l i n e  C ~ O S B Q T S  a p p r o x i m a t e l y  80 i i l e b  'of' 
d e s e r t  t o r t o i s e  h a b i t a t .  Basad on t h e  a c r e a g e  of d i s t u r b a n c e s  
p r e s e n t e d  on page  148 of  t h e  Draft  Rav i ronmen ta l  Impac t  R e p o r t ,  
we estimate t h a t  a p p r o x i m a t e l y  42.4  acres of t o r t o i s e  h a b i t a t  
will be t e r p o r a r i l y  or p e r m a n e n t l y  d i s t u r b e d  by p r o j e c t  
a c t i v i t i e s .  Temporary d i s t u r b a n c e  of d e s e r t  t o r t - d i s e  h a b i t a t  
would l i k e l y  be of l o n g e r  d u r a t i o n  t h a n  t h a t  of f r i n g e - t o e d  
l i z a r d  h a b i t a t ,  given t h e  n a t u r e  of t h e  s p e c i c a '  di f fe rences  i n  
p r e f e r r e d  s u b s t r a t u r  t y p e s .  Some i n d i v i d u a l i  will p r o b a b l y  be 
k i l l e d  d u r i n g  c o n r t r u c t i o n ,  b o t h  on access r o a d s  a n d  in t h e i r  
bu r rows ,  even i f  p r e - c o n s t r u c t i o n  surveys are  done. I n d i r e c t  
h p a c t r  also rill occur to a i r a l l  degree .  The access r o a d  
already e x i s t s  SO no a d d i t i o n a l  o f f - r o a d  vehicle use s h o u l d  
occnr, b u t  t h e  t o w e r s  and p o w e r l i n e s  w i l l  p r o v i d e  a d d i t i o n a l  
p e r c h  s i tes  f o r  avian p r e d a t o r s  of t o r t o i s e s ,  such as l o g g e r h e a d  
m h r i k a s ,  comaon ravens, a n d  g o l d e n  eagles. 

As s t a t e d  i n  t h e  B i o l o g i c a l  A a s e s s n e n t ,  t h e  t r a n s n i s s i o n  l i n e  
crosses a p o r t i o n  of t h e  Chuckwal la  Bench C r u c i a l  Desert T o r t o i s e  
H a b i t a t  a r e a .  The a d v e r s e  i m p a c t s  of t h e  p r o j e c t  w i l l  b e  mos t  
pronounced in t h i s  region where t o r t o i s e  d e n s i t i e s  are h i g h e a t ,  
a l t h o u g h  h a b i t a t  q u a l i t y  a l o n g  €he r e r a i n d e r  of t h e  l i n e  w i l l  
R ~ S O  b e  lowered  s l i g h t l y .  The B i o l o g i c a l  Assessient does n o t  
q u a n t i f y  t h e  a c r e a g e s  02 h a b i t a t  l o s t  i n  low, medium, or h i g h  
d a u a r t  t o r t o i s e  d e n a i t y  areaa. Eacause t h i a  p r o j e c t  will r e s u l t  
in f u r t h e r  d e g r a g a t i o n  o f  d e s e r t  t o r t o i s e -  h a b i t a t  the S e r v i c e  
recomaends t h a t ,  i n  a d d i t i o n  t o  m i t i g a t i n g  i m p a c t s  d u r i n g  
c o n s t r u c t i o n ,  t h e  a p p l i c a n t ,  S o u t h e r n  C a l i f o r n i a  Bdfson ,  s h o u l d  
a c q u i r e  p r i v a t e  l a n d s  w i t h i n  t h e  Chuckwalla Bench a rea  and d o n a t e  
them t o  an a p p r o p r i a t e  w i l d l i f e  managerent  agency ,  such a s  t h e  
C a l i f o r n i a  D e p a r t m e n t  of F i a h  and G a m e ,  t o  bc managed 
a p e c i f i c d l y  f o r  d e a e r t  t o r t o i s e  values. 
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Plat-tailed ' h o r n e d  l i z a r d  

Xipacts o f  the p r o j e c t  to flat-tailed horned lizards would 
c l o ~ e l y  a p p r o x i m a t e  t h o s e  which will occur to Coachella Valley 
fringe-toed lirarda. I n  genera l ,  the amount of horned lizard 
habitat cronaed approximately equals that of the fringe-toed 
lizard, but is 'located slightly'-to- the east.- -If -mitigcttob 
measures designed to reduce impacts to the fringe-toed lizard 
were extended to the horned lizard, rost irpacta to this species 
could also be avoided. 

I Cumulative Impacts 

Cwulativc effects are t h o s e  impacts of future State and-ivate 
actions that are reasonably  certain to occur prior to corpletion 
of the subject Federal action. A eorricd-4 a c t h n  is 
"reasonably certain to occur" if the  actioa requires the a p p r o v a l  
of a State or local land use control agency, and such agencfea 
have essentially approved the a c t i o n .  Those actions not 
requiring local government approvals ahould be ready to proceed-  

Loss of Coachella Valley fringe-toed lizard habitat has been 
addreseed by the development and irplerentation, in 1985, of a 
Habitat Conservation P l a n  for that apeciea. Thin Plan ha8 
established u means of securing funds for purchase o f  prime 
Lizard habitat in exchange for  clearances from the S e r v i c e  to 
develop other lands occupied by the lizard. In general, the P l a n  
seema to be functional although some development has occurred 
within the Hitigation Fee Area which has not  resulted i n  payment 
of the appropriate fees. 

Non-federal actions concerning thd Y u a  clapper rail in the 
vicinity of the-project area relate  primarily t o  habitat 
degradation within the Coachella Valley. These action. ere the 
result of the unauthorized activitfa8 of private individuals and 
water district8 illegally filling or clearing riparian habitat In 
the Whitewater R i v e r  delta. Several resource agencies a i t  
currently attempting . t o  solve the problem, but a resolution ray 
not be forthcoaing in the near future. 

1 

Impacta of non-federal projects and activities on the desert 
tortoise and flat-tailed horned lizard continue to occur 
throughout the ranges of these species. Off-road vehicle use and 
possibly pesticide use continue to cause declines in horned 
lizard populations. County-permitted activities, such as yucca 
harveating and sand and gravel mining, continue to affect 
t o r t o i s e s  and are ongoing, particularly in the Ward Valley area. 
Off-road vehicle use, shooting, and collecting of individuals urc 
r e s p o n s i b l e  for continued population declines. 

Quantification of State and local actions throughout the ranges 
of the spec ie s  involved over the life of the project would be 
extremely difficult. The Service is often unaware of such 
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p r o j e c t s  until late In the agency p l a n n i n g  p r o c e s s .  H o w e v u r ,  
uncompensated 108. of habitat f o r  all of these a p a c i e s ,  except 
perhaps the fringe-toed lizard, continues to occur o v e r  a l l  o r  
portions of their r a n g e s .  

Biological Opinion 

It is our Biological Opinion that construction and use of the 
Devera-Palo Verde 500 kV tranarisaion line t2 will not jeopardize 
the continued existence of the Yuxa clapper rail and Coachella 
Valley fringe-toed lizard. 

I n c i d e n t a l  T a k e  

The Service does not anticipate that any-fncidental take of Yuma 
clapper rails will occur as a result %f t h e  proposed proje-c,.. 

Take of Coachella Valley fringe-toed lizards could occur through 
construction activities. This take would be authorized under the 
Section 10 pernit developed in the Habitat Conservation P l a n .  
Paylent of $8,192.00 by Southern California Kdison for 
disturbance of 12.8 acres of land within the-Mitrgation Pee Area 
should be made to The Nature Conservancy, aa required by the 
Habitat Conservation Plan for the lizard. 

Conservation Recorrendation 

In furtherance of the purposes of the Act [Sections 2(B), 2(c), 
and ?(a)(l)], which mandates Federal agepcies t o  use their 
authorities to carry out prograxs for the conservation of listed 
species and to coauervc the acoaysteas upon which they depend, we 
recommend the following additional actions: 

(I) To the extent p o a a i b l c ,  construction operations within 
suitable habitat of the Coachella Valley fringe-toed lizard 
should occur when the air temperatures one inch above ground in 
the shade are between 96 and 112 degrees Fahrenheit. The lizards 
ahould be active within this terperature range and be a b l e  to 
avoid crushing by vehicles and personnel. 

(2) Windblown sand areas in the Coachella Valley should be 
avoided when constructing toners, spur roads, and other 
facilities, whenever possible. These localized area8 could 
support ~ 8 ~ 1 1  numbers of fringe-toed lizards. Preconstruction 
surveys would identify sandy areas and allow avoidance by 
designating specific areas to avoid. 

(3) A l l  construction activitiee ishould be restricted to 
designated work areas, with all vehicle use occurring only on 
designated roads. Any spoils should be stockpiled tn previously 
disturbed areas which have been examined for the p r e s e n c e  of 
lizard8 ( a n d  cleared of l i z a r d s ,  i f  n e c e a a a r y )  by a qualified 
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( 4 )  Spur roads and o t h e r  areas to be disturbed shou 
examined  for lizards (and cleated, if necessary) b y  a qua 
b i o l o g i n t  iriediatcly prior to construction. 

(6) Compacted aoils mhould be scarified and seeded 
bugeeed ( D i c o r i a  caneacenu) to prorote revegetation of p 
species valuable to the lizard. 

( 6 )  Southern California E d i s o n  should install locked g 
at the entrances to their access roads where these roads c t o  
Thousand Palxs Road within - th-ef=oachel la  'Pel3.ey Preserve, T 
Nature Coneervancy'a Preserve manager should be connulted prio 
t o  placement of these g a t e s  and any other work within the 
Preserve. 

The Service -SIEO strongly rscanends-that Southern California 
Edison implement the following measures to conaerve individuals 
a n d  habitat of the candidate species, the flat-tailed horned 
lizard and the desert tortoise. Such acasurea, if succersfully 
irplerented, could reduce the need to list theaespecies in"fhe 
future. 

(1) For flat-tailed horned Iieards,  conservation 
recommendations 3, 4, and 5 for  the fringe-toed lizard s h o u l d  be 
iipleiented for the area described as potential horned lizard 
habitat on map 4.5-2 of-the Supplemental  Draft Environmental 
Impact Statement. * 

(2) Corpensatioa for lost horned lizard habrtat -ualuerr- b y  
acquisition of private land8 would occur concurrently with 
paylent of fees associated with fringe-toed l i zard  habitat loaaes 
and no further action is recommended. 

(3) To reduce loss of individual de8er.t tortoises w e  
recormend that: 

(A) Within 30 days fror date of proposed construction, 
the corridor for mpur roads ,  tower footings, and associated work 
areas s h o u l d  be surveyed for  tor to i se  sign. Road, footing, and 
work a r e a  slignreata should be modified t o  the extent possible to 
avoid  adversely affecting any "active" tortoise burrows 
encountered during these surveys. Where tortoise burrows will ba 
unavoidably destroyed, they should be excavated carefully u s i n g  
hand tools, under the mupervision of a ffald bio1ogi . t  with 
demonstrated prior experience with thin species. Tortoises 
encountered above  ground during preliminary aurveys should be 
released into substantially unaltered areas within a one-mile 
radiua fror initial point of capture. iortoiasr exhured fror 
burrows should be segregated and retained until weather 
conditions periit sa fe  release into 8Ub8tanthlly -unaltered areas 
within agne-mile radius from the Initial point of capture. 
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(B) E=ployee. i n v o l v e d  during construction and later 
operation of the transmission line should b e  inforsad of the 
occurrence of the desert tortoise in the project a r e a  a n d  
measurea being instituted for its protection and managerent. 
This program s h o u l d  note that the desert tortoise is often 
encountered crosring p a v e d  and unpaved roads in the general 
project area, i m  highly vulnerable to road rortality, and thus 
care s h o u l d  be exercised when corrutlng t o  and from the p r o j e c t  
site. The program ahould a l s o  note that the desert tortoise i s  
protected under California law and that collection f o r  peta is 
unlawful. 
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(C) As a neans of reducing the potential ”attractive” 
nature of the project facilities to avian predators, w e  recommend 
that any trash or potential food sources for ravens be promptly 
contained and removed from fhe-areas,during..construction, and 
that associated facility design prohibit opportunity for 
collection of any surface waters. 

(4) To compensate f o r  l o s s  of desert tortoise habitats 
resulting from transmission line construction and subaequent 
maintenance, w e  recommend: 

(A) The applicant should provide. for -off-sitn 
compensation by purchasing desert tortoise habitat and donating 
this area t o  The Nature Cosservancy,.the. Desert Tortoise Preserve 
Committee, or the California Department of Fish and G a m e  for 
ranegement. The best area for acquisition would be within the 
Chuckwalla Beach Crucial Babitat area. S p e c i f i c  areas t o  be 
acquired, and terms of ranagerent transfer mhould be decided upon 
during diacu88ions b e t w e e n  the  applicant, U . S .  tish and Wildlife 
.Service, and the C a l i f o r n i a  Department of’Pish and Gare. Because 
areaa of low, medium, end high density t o t t o i a e  habitat were not 
identified in the  projcct’e cnviroorental docurentrr, w e  recommend 
that all deaert tortoiae habitat be treated 88 high density 
habitat and be replaced at a ratio of‘ ton acres of acquired land 
Zor each acre Xost. We base this rccoraendatioa on ratios 
recomaended for replacement of low and aediupl density areas 
elsewhere in California. The S e r v i c e  would be willing to f i n e -  
tune this ratio based on more detailed inforration on tortoise 
densities, 8hould Southern California Xdison deaire. 

0 

0 

(B) The applicant should provide funds t o  t h e  
rganizatioa teaponaible for management of atcured lands for the 
perational life of the transmission line project. Funding 

amounts 6&0Uld be acceptable to the U.S. Piah and Wildlife 
Service, California Departxent of Fish and Gale, and the subject 
ranagerent organization. 

(5) Any candidate plant populations encountered in the 
proposed,tran8ri88ion line p r o j e c t  during pre-construction 
surveya should be prorinently marked a n d  avoided to the extent 
porsible during construction. A b i o l o g i s t  familiar with t h e s e  
species r h o u l d  a l s o  be p r e s e n t  on-site during construction to a i d  
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in plant i d e n t i f i c a t i o n  a n d  a v o i d a n c e  

This c o n c l u d e s  f o r i a l  c o n a u l t a t i o  
and o p e r a t i o n  o f  a 500  kV t r a n s r i  
Nuclear Generating S t a t i o n  t o  t h e  D e  
project b e  s i g n i f i c a n t l y  m o d i f i e d  in 
if new inforxation on listed epecies 
becorcs available, or if i n c i d e n t a l  t 
occurs, or if t h e  area of  C o a c h e l l a  V 
habitat t o  be disturbed axceeda 12.8 acr 
becomes  listed, then reinitiation o f  f o r  
b e  considered. We would apprec ia te  w r i t  
intentions in  light of this Biological Opinio 
discussion, please c o n t a c t  Ray B r a n a f i e l d  of 
796-.4270 o r  (714) 643-4270. 

cc: CDFG,  Region 5 ,  Long Beach, CA 
Coachella Valley Preserve, Thousand P a l m s ,  CA 
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