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LEAD AGENCIES: U.S. Department of Energy, Western Area Power Administration

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

COOPERATING AGENCIES: Arizona Department of Transportation

Arizona Department of Water Resources

Arizona Game and Fish Department

Hualapai Tribe

Mohave County (through the Planning and Zoning Department)

U.S. Department of the interior, Fish and Wildlife Service

ABSTRACT

Caithness Big Sandy LLC (Caithness) proposes to construct and operate a 720-megawatt (MW) natural

gas-fired, combined-cycle power plant and ancillary facilities on private land about 4 miles southeast of

Wikieup, in the southeastem portion of Mohave County, Arizona. The power plant would be

interconnected to the regional electric transmission grid through an existing 500-kilovolt (kV) transmission

line owned and operated by the Western Area Power Administration (Western) and others which passes

through the power plant site. The plant would be a "merchant plant", which means that it would not be

owned by a utility. There is currently no long-term commitment or obligation by any utility to purchase the

capacity and energy generated by the power plant. Caithness has applied to interconnect its proposed

power plant with the existing Mead-Phoenix Project 500-kV transmission line. Construction of segments

of the access road, natural gas pipeline, and water pipelines and electric and control lines would require a

grant of right-of-way across Federal lands administered by the Bureau of Land Management (BLM).

Water necessary for power plant and agricultural operations would be provided from wells drilled on

private land in the vicinity of the proposed power plant site. The proposed access road to the power plant

and well field would extend eastward to the proposed power plant site from U.S. Highway 93, crossing

approximately 2 miles of public and private lands. The high-pressure natural gas pipeline would extend

approximately 39 miles across private and public lands to the site from existing pipelines owned by

several natural gas suppliers located along the interstate 40 corridor. Agricultural development would

occur on private lands adjacent to the access road immediately southwest of the proposed power plant

site. The EIS describes existing environmental conditions as well as potential direct, indirect, and

cumulative effects of the proposed action. BLM will be deciding whether or not whether or not to

authorize rights-of-way on public lands administered by the BLM for portions of the proposed natural gas

pipeline, access road, water pipelines and electric and control lines. Western will be deciding whether or

not to execute an agreement with Caithness for interconnection with the Mead-Phoenix Project.

Comments on this Draft EIS should be sent only to Western Area Power Administration at the address

below and must be postmarked no later than August 6, 2001.

For further information contact:

Mr. John Holt Dr. Dwight Carey

Environmental Manager BLM Project Manager

Desert Southwest Customer Service Region Kingman Field Office

Western Area Power Administration Bureau of Land Management

P.O. Box 6457 2475 Beverly Avenue

Phoenix, AZ 85005-6457 Kingman, AZ 86401

(602) 352-2592 (520) 692-4400

Fax: (602)352-2630 Fax: (520) 692-4414

e-mail: holt@wapa.gov e-mail: dlcarey@emacorp.com

Direct Phone No.1 (714) 529-3695

Cell Phone No.: (714)267-9906

Direct Fax No.: (714) 529-8543
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SUMMARY

INTRODUCTION TO THE PROJECT

Caithness Big Sandy, L.L.C. (Caithness) has

proposed to construct, operate, and maintain the

Big Sandy Energy Project, a baseload 720

megawatt (MW) power plant and ancillary

facilities (Figure S-I ). This Proposed Action

includes the following components:

0 power plant and associated facilities and

operations, including the plant cooling

system, waste management operations,

lighting, and fire protection and other safety

systems

0 500-kilovolt (kV) substation, with

associated transmission line modifications

and communications facilities

0 water supply system consisting of deep

groundwater wells and associated pipelines

0 natural gas supply pipeline and

interconnection facilities

0 development of land for agricultural

purposes

0 actions to reduce or prevent environmental

impacts

The United States electric utility industry

currently is in transition from a highly regulated

industry to one where market forces develop and

shape decisions in the generation, transmission,

and purchase of energy. Making wholesale and

retail power markets more competitive is

consistent with congressional policy reflected in

the Energy Policy Act of 1992.

As an independent power producer, Caithness

proposes to construct a merchant power plant,

meaning the plant would not be owned by a

utility or by a utility affiliate, nor would it be

supported by a long-tenn power purchase

agreement with a utility. Caithness would

instead sell power to customers and the spot

Big Sandy Energy Project S1

market, and all economic costs would be bome

by Caithness. The Mohave County Economic

Development Authority (MCEDA), working

with Caithness, proposes limited agricultural

development (about 107 acres) in conjunction

with the development of the power plant.

To market the generated electrical energy,

Caithness has applied to the Westem Area

Power Administration (Westem) for an

interconnection with the existing Mead-Phoenix

Project 500-kilovolt (kV) transmission line,

which provides access to the regional

transmission grid. Caithness also has applied for

authorization to build portions of the natural gas

pipeline, water supply pipeline system, and

electric and control lines across public lands

administered by the Bureau of Land

Management (BLM).

PURPOSE AND NEED

For Caithness, the purpose and need for the

proposed Project includes the following:

0 Generate and consistently deliver

competitively priced electrical energy, to

short- and mid-terrn electric energy markets

in the westem United States in response to

market demands, using available capacity of

the Mead-Phoenix Project 500--kV

transmission line.

I Construct and operate a power plant on

private land, in compliance with:

(1) applicable laws and regulations;

(2) industry standards for reliability; and

(3) Caithness’ corporate environmental

objectives to generate power with minimal

impact on the environment.

0 Support MCEDA’s objective for economic

development in the Big Sandy Valley by

providing land adjacent to the proposed

facility, and water for agricultural purposes.

MCEDA’s purpose and need for the proposed

Project is as follows:
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0 Generate economic benefits, encourage

economic development, and support the

agricultural sector in the Big Sandy Valley

of Mohave County.

For Westem, the purpose and need for the

Project is as follows:

0 Respond to Caithness’ request to

interconnect the proposed power plant to the

existing Mead-Phoenix Project 500-kV

transmission line to meet the intent of

Federal policy to provide open access for

unused available transmission capacity to

wholesale electrical generators, such as

Caithness, while maintaining reliability of

service to existing customers.

For BLM the purpose and need for the Project is

as follows:

0 Respond to Caithness’ request for rights-of

way across public lands, ensure that natural

gas pipelines constructed on public lands are

safe and reliable, and ensure reclamation of

public lands that would be disturbed.

THE NATIONAL ENVIRONMENTAL POLICY

ACT PROCESS

The National Environmental Policy Act (NEPA)

of 1969 requires that an environmental impact

statement (EIS) be prepared for any Federal

actions significantly affecting the human

environment. Since the proposed power plant

would interconnect with the transmission system

managed by Westem and the proposed water

and gas pipelines would cross public lands

managed by BLM, the proposed Project

constitutes a Federal action for NEPA purposes.

This EIS has been prepared in accordance with

Federal regulations implementing NEPA, which

are codified at Title 40, Code of Federal

Regulations (CFR), Parts 1500-1508 and 10

CFR 1021.

The major steps in the EIS process are described

below.

Notice ofIntent (NOI) — The EIS process began

with publication of a NOI in the Federal

Big Sandy Energy Project
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Register on April 18, 2000 (Federal Register

Vol. 65, No. 75). The NOI announced Westem’s

and BLM’s intention to prepare an EIS and hold

a public scoping meeting conceming the Project.

Scoping Period — The purpose of scoping was to

identify public and agency issues, and

altematives to be considered in the EIS. The

scoping process included notifying the general

public, and Federal, state, local, and tribal

agencies of the Proposed Action. BLM and

Westem held a public information and scoping

meeting on May 3, 2000 in Wikieup, Arizona.

Draft EIS — This document is the Draft EIS. A

Notice of Availability (NOA) was published in

the Federal Register.

EIS PROCESS

Notice of Intent

Y

Scoping Period

V

Draft EIS

V

Comment Period and Public Hearings

V

Final EIS

V

Record of Decision

V

Mitigation Action Plan

  

Comment Period and Public Hearings — The

public and agencies may review and comment

on the Draft EIS during a comment period. BLM

and Westem will hold a public workshop to

provide interested parties an opportunity to ask

questions about the Draft EIS analysis and hold

a public hearing to receive comments.

Final EIS — The purpose of the Final EIS is for

BLM and Westem to assess, consider, and

respond to public and agency comments

received on the Draft EIS. BLM and Westem

will encourage public review of the Final EIS

after it is published.

Summary
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Records ofDecision (RODs) - BLM and

Westem each will publish independent RODs

after a NOA of the FEIS is published in the

Federal Register. BLM and Westem will

explain the factors taken into consideration in

making their decisions and the RODs will

identify the environmentally preferred

altemative. BLM and Westem will encourage

public review of the RODs.

Mitigation Action Plan (MAP) — After the

RODs are published, Westem will prepare a

MAP that will address mitigation commitments

expressed in its ROD.

The BLM Kingman Field Office and Westem

are serving as co-lead agencies for the EIS.

Construction and operation of the proposed

Project would require compliance with a number

of other Federal, state, and local regulations and

would require specific permits and approvals.

The following agencies have jurisdiction, special

expertise, or interests in some of these

regulatory requirements and are participating in

the EIS process as cooperating agencies:

0 Arizona Department of Water Resources

0 Arizona Game and Fish Department

0 Arizona Department of Transportation

I Mohave County (through the Planning and

Zoning Department)

0 Hualapai Tribe

I U.S. Fish and Wildlife Service

THE PROPOSED ACTION AND

ALTERNATIVES

Power Plant

The proposed power plant, substation, and

associated facilities would be built on private

property in Section 5, Township 15 North,

Range 12 West (Tl5N, R12W) (Figure S-2).

The proposed power plant site is about 4 miles

southeast of Wikieup, and about 2 miles east of

Big Sandy Energy Project

where U.S. Highway 93 (US 93) crosses the Big

Sandy River. A new road to provide access to

the proposed power plant site and for other

landowners east of US 93 is proposed by

Mohave County. This road, along with a small

section of private road, would provide access to

the proposed power plant and well field.

The proposed power plant and associated

facilities would occupy about 33 acres of a 120

acre site. The power plant would be built in two

phases. Phase 1 would be a 500-MW natural

gas-fired, combined-cycle power plant,

composed of two combustion turbine generators,

one steam turbine generator, and two heat

recovery steam generators (HRSG) and exhaust

stacks. Phase 2 would be constructed within 18

months of the startup of Phase 1, and would

include one single-shaft combustion

turbine/steam turbine generator, and one HRSG

and exhaust stack.

The proposed power plant would be equipped

with a selective catalytic reduction system as

necessary to meet U.S. Environmental

Protection Agency (EPA) and Arizona

Department of Environmental Quality (ADEQ)

air standards. Ancillary equipment for the

balance of the power plant systems would

include cooling towers, administration (control

room) and support buildings, a communication

system, water systems, fire systems,

transformers, switching gear, and other

facilities.Wet cooling towers would provide

cooling for the steam generation cycle and

turbine inlet air. Cooling water would be

supplied from Project groundwater wells, and

wastewater from the cooling system would be

directed to one of two evaporation ponds.

Most of the solid waste generated during both

construction and operation of the proposed

power plant and associated facilities would be

non-hazardous wastes typical of those generated

by other human activities.

Several special or potentially hazardous wastes

would be generated from routine operations.

These would include waste lubricating oils (I2

tons per year [tpy]) and associated used oil

filters, spent solvents (12 tpy), empty drums
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(100 per year), and spent selective catalytic

reduction catalyst (24 tpy). These would be

recycled or disposed of in an approved and

permitted commercial disposal facility in

accordance with applicable requirements.

Sanitary wastes would be directed to a septic

system and drain field constructed for the

proposed power plant. Process water would be

used in boilers and for cooling and cleaning

purposes. Process wastewater would be recycled

to -the maximum extent feasible. Wastewater that

could no longer be recycled would be

evaporated. No discharge of process wastewater

is proposed. The proposed power plant would be

designed and operated as a zero discharge

facility.

Wastewater storage/evaporation ponds would

receive discharged process wastewater, cooling

tower blowdown water, and stormwater runoff

from the proposed power plant site and

substation. The ponds would be designed to

meet permitting requirements ofADEQ and the

Arizona Department of Water Resources

(ADWR).

Lighting at the power plant would be limited to

areas required for safety. Lighting would be

directed downward and shielded in accordance

with the Mohave County Night-Sky Ordinance.

Highly directional, high-pressure sodium vapor

fixtures would be used.

A microwave communication tower about 20

feet tall would be built with a microwave

antenna aimed toward the existing

communication link on Aubrey Peak or

Wikieup. This system would be used to deliver

signals from control centers and other remote

locations, report operating status, and provide

voice communication from dispatchers to power

plant operators and maintenance personnel.

Numerous safety features would be included in

the power plant design. Fire protection would be

supplied by the use ofdiesel-driven emergency

fire pumps, in accordance with National Fire

Protection Association (NFPA) guidelines. Fire

detection and extinguishing devices would be

Big Sandy Energy Project
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installed at key points throughout the proposed

power plant.

Construction materials that would be purchased

from commercially available sources include

concrete (15,600 cubic yards), sand (4,400 cubic

yards), aggregate (8,900 cubic yards), backfill

gravel (18,000 cubic yards), and rebar (1,092

tons). A special train would be needed to deliver

some major plant components, including three

combustion turbines, four generators, and two

steam turbines, from the Port of Houston, Texas

to Kingman, Arizona. In Kingman, the

equipment would be ofiloaded to oversized

transport vehicles, and be delivered to the

Project site via Interstate 40 (I-40) and US 93.

Construction of Phase 1 is estimated to require

about 20 months, and is scheduled to begin in

the third quarter of 2001. An average of about

350 workers would be employed with a

maximum of about 650. Phase 2 would require a

similar schedule but a smaller average work

force of about 240.

Substation and Electrical Eguigment

The substation, which would connect the

proposed power plant and immediately adjacent

Mead-Phoenix Project 500-kV transmission line,

would cover about 12 acresjust west of the

power plant. Westem would design, construct,

own, and operate the proposed substation. Two

new steel lattice structures would be built to

provide a tie between the Mead-Phoenix Project

500-kV transmission line and the new

substation. The substation would include

transformers, circuit breakers, switches, and bus

works arranged to perform electrical functions,

minimize safety risk, and accommodate

operation and maintenance. Electronic controls

and monitoring equipment for the power system

would be housed in a building within the

proposed substation. A chain-link fence would

provide security for the substation.
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The transformers each would contain about

12,000 gallons of cooling oil. An oil

containment liner would be installed to collect

and retain oil within the substation should an oil

spill occur. The circuit breakers would be

insulated by special nonconducting gas (sulfur

hexafiuoride [SF6]). The use, storage, and

replacement of SF6 would be monitored and

managed by Westem to minimize any releases to

the environment. Small amounts of hydraulic

fluids would be used to open and close the

electrical contacts within the breakers.

Communication Facilities

The substation equipment would be operated

remotely from Westem’s Desert Southwest

Region Operations Center in Phoenix. To

provide for remote operation, a communications

tower about 60 feet high would be built within

the substation adjacent to the control house. A

microwave dish about 10 feet in diameter would

be installed on the tower and pointed toward an

existing Westem microwave tower at Hayden

Peak in the Hualapai Mountains. A microwave

dish about 10 feet in diameter would be added to

the Hayden Peak tower. The addition of the

' microwave dishes would provide a link with

Westem’s existing microwave communications

system.

Dual or redundant communication facilities

would be installed to provide backup

communication system, in the event that the

primary communication system is interrupted.

Two options are being considered. One option

would involve replacing an existing overhead

static wire with a fiber optic line, referred to as

an optical ground wire (OPGW), on the existing

Mead-Liberty 345-kV transmission line between

the proposed substation and Westem’s existing

Peacock Substation, about 46 miles north of the

proposed power plant site. From Peacock

Substation, there is a fiber optic path to

Westem’s Phoenix Substation in Phoenix. A

microwave link also would need to be developed

between Phoenix Substation and Perkins

Substation at the southem end of the Mead

Phoenix Project 500-kV transmission line via an

existing Westem microwave facility at Towers

Mountain (in the Bradshaw Mountains). New

Big Sandy Energy Project
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microwave dishes would be required at Phoenix,

Towers Mountain, and Perkins substations.

The second option would involve linking the

proposed substation with the existing Salt River

Project (SRP) microwave system, which

currently is being used as a backup for the

Mead-Phoenix Project 500-kV transmission line.

This option would entail installing microwave

dishes at the proposed substation and an existing

SRP microwave facility. An intermediate tower

may be required if a microwave path cannot be

found between the proposed substation and an

SRP microwave tower. Westem would select the

redundant communication system upon

completion of further technical, operational, and

environmental study.

Water Supply System

Up to five groundwater supply wells would be

completed on private property about 0.5 mile

southwest of the proposed power plant site and

on the plant site itself. These wells would

provide a maximum of about 4,850 acre-feet

(equivalent to 3,000 gallons per minute [gpm])

of potable and cooling water annually to the

power plant from a deep aquifer about 1,000 to

1,500 feet below the ground surface.

A water pipeline would convey the water to a

250,000-gallon water storage or “head” tank in

the northeast comer of Section 7, and from there

to a 600,000-gallon raw water supply tank on the

proposed power plant site. Under normal

operating conditions, two of the wells would be

pumped at any one time, each at a rate of about

1,200 gpm. The wells would be cycled at about

two-week intervals. The maximum rate of

pumping would be about 5,000 gpm.

Well construction would involve the clearing of

about 4 acres for each well pad. Drilling would

occur 24 hours per day, and completion of each

well would be expected within a 45- to 60-day

period.

Natural Gas Supply Pigline

A buried, high-pressure natural gas pipeline

would be constructed to supply natural gas to the
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proposed power plant. The line would connect to

one or more existing natural gas transmission

lines located about 39 miles north of the

proposed power plant site near I-40.

The pipeline would be 16 to 20 inches in

diameter, and be buried at least 3 feet. At full

capacity, the pipeline would deliver about 106.4

million cubic feet (MMCF) of gas per day,

which is equivalent to 3,246 MMCF per month,

or 38,960 MMCF per year.

Construction of the line typically would require

a 50-foot right-of-way in a 90-foot-wide

disturbance corridor, but a specific proposed

alignment or altemative alignments have not

been identified at this stage of planning. Instead,

broader corridors that allow adjustments to be

made in the final engineered alignment of the

pipeline have been identified. This would allow

constraints discovered during pre-construction

surveys and right-of-way negotiations to be

accommodated.

Thirteen corridor segments have been identified.

The proposed route uses six corridor segments

(R1-C1-T3-C3-T4-R5), which follow a

combination of existing road and transmission

line corridors (Figure S-3). The proposed

pipeline would begin at the points of connection

with one or more of the three potential gas

supply pipelines near I-40, and proceed along

corridor segment R1, heading south in the 100

to 150-foot-wide right-of-way of Hackberry

Road, a Mohave County road. There is an

existing underpass where Hackberry Road

connects with I-40 that the pipeline would

follow. This corridor segment is about 3.9 miles

long and passes through relatively undeveloped

private and state-owned lands.

The proposed pipeline would then follow

corridor segment C1 to the west and then

southwest until intersecting the existing

transmission line corridor. This corridor segment

crosses both private and state-owned lands and

is about 2.8 miles long.

The proposed route then follows corridor

segment T3, which parallels the existing

transmission lines south for about 8.5 miles to

Big Sandy Energy Project S_8

the beginning of corridor segment C3. This

corridor crosses both private and state-owned

lands.

Corridor segment C3 is a crossover segment

located where the transmission line and US 93

corridors overlap. The corridor segment is about

1.9 miles long and crosses private and state

owned lands.

The proposed route then continues southeast

along the transmission line route (corridor

segment T4). This corridor segment is about

13.8 miles long, terminating at the intersection

of the transmission line rights-of-way and US

93. This segment extends along the westem

boundary ofthe Carrow-Stephens Ranches Area

of Critical Environmental Concem (ACEC).

This corridor segment crosses private, BLM

managed public, and state-owned lands.

From this point, the proposed route follows

corridor segment R5 along US 93 south to the

proposed Mohave County access road leading to

the proposed power plant site. This corridor

segment is about 8.5 miles long and varies in

width from 150 feet wide along the proposed

access road, to 1,800 feet wide along certain

portions ofUS 93.

An altemative generally following US 93 was

evaluated as the Altemative R gas pipeline

corridor (corridor segments R1-R2-R3-R4-R5),

as was an altemative generally following the

Mead-Phoenix Project 500-kV transmission line,

referred to as the Altemative T gas pipeline

corridor (corridor segments T1-T2-T3-T4-T5).

Pipeline construction would take about 75 days

to complete. Trenching, installation of the pipe,

and closing of the trench at any one point along

the route would take about three to five days.

The crossing ofthe Big Sandy River is the most

sensitive construction area, and the pipe may be

installed beneath the riverbed either by open

trenching or directional boring. Construction

within the river and other washes would be

perfonned in accordance with permits issued by

the U.S. Army Corps of Engineers under Section

404 ofthe Clean Water Act.
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Agricultural Development

The Proposed Action would involve supplying

selected lands and water to MCEDA for

agricultural use. Agricultural development

would occur on about 107 acres located in the

vicinity of the well field. Water for agricultural

use would be raw groundwater provided from

the same water wells that would supply water

for the proposed power plant. A maximum of

400 gpm (650 acre-feet per year) of water,

subtracted from the Project’s maximum use of

4,850 acre-feet per year (3,000 gpm), would be

made available for agricultural use in this area.

Agricultural products would be mainly forage

crops or fruit or nut orchards. These crops are

likely to require 2 to 6 acre-feet of water per

acre per year. Agricultural fertilizers, pesticides,

and herbicides would be applied as needed for

specific agricultural operations. Application

rates would follow manufacturers’ instructions

and all pesticides would be EPA-registered and

approved for use on the specific crops grown.

Standard agricultural practices to minimize

erosion and runoff of applied chemicals and soil

would be employed.

Actions to Reduce or Prevent Environmental

Impact

The Proposed Action incorporates numerous

measures to avoid or reduce environmental

impacts, including the following:

0 dust control measures

0 erosion and sedimentation reduction

measures

0 groundwater monitoring plan

0 shallow groundwater and river water flow

augmentation

I stormwater pollution prevention plan and

surface water diversion structures

Big Sandy Energy Project
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0 compensation for predicted impacts on the

flow of Cofer Hot Spring

0 actions to minimize impacts on grazing

0 actions to reduce visual impacts

0 reclamation plans

0 pre-construction biological surveys, Sonoran

desert tortoise impact reduction measures,

and construction scheduling to avoid

wildlife impacts

0 implementation of a programmatic

agreement to reduce impacts on cultural

resources

I spill prevention control and countenneasure

plan

0 noise reduction measures

AFFECTED ENVIRONMENT AND

ENVIRONMENTAL CONSEQUENCES

The proposed Project is situated in the Big

Sandy River Valley, a thinly populated desert

region of eastem Mohave County. Ranching and

limited farming are the major economic

activities in the area. The valley is drained by

the Big Sandy River, which has perennial flows

and rare wetland and riparian habitat in certain

locations. The major highway between the

Phoenix and Las Vegas, Nevada metropolitan

areas, US 93, passes through the valley. The

Mead-Liberty 230-kVand Mead-Phoenix Project

500-kV transmission lines also pass through the

valley, connecting the Phoenix metropolitan area

with electrical substations near the hydroelectric

power plant at Hoover Dam. The following

aspects of the natural and cultural environment

in the area are addressed in this Draft EIS:

0 Air Resources

1 Geology/Paleontology

 

0 Soils
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0 Groundwater

Q Surface Water

0 Floodplains

0 Land Use and Access

0 Grazing Management

0 Recreation, Wildemess, and Visual

Resources

0 Areas of Critical Environmental Concem

0 Vegetation

0 Wetlands, Riparian Areas, and Waters of the

United States

0 Fisheries and Wildlife

0 Threatened, Endangered, Proposed,

Candidate, and Other Special Status Species

0 Cultural Resources

0 Socioeconomics and Environmental Justice

0 Public Safety and Services

0 Noise

Major Environmental Issues

Agency and public scoping defined the

following major issues:

0 Short-tenn and long-tenn effects of

groundwater use for power plant operations,

including effects on future water supplies in

the Wikieup area and stream flows in the

Big Sandy River.

0 Direct and indirect effects on fish and

wildlife resources and habitats, including the

endangered southwestem willow flycatcher

and wetland and riparian habitats.

Big Sandy Energy Project
S-11

0 Direct and indirect effects on the community

and values of Wikieup from construction

activity, air emissions, future land use

changes, landscape changes, noise, and

taxation changes.

0 Direct and indirect effects on water quality

and use in the Project area, including any

effects from the proposed pipeline

construction.

0 Effects on cultural resources and traditional

cultural values ofNative Americans.

0 Effects on existing land uses from the

pipeline construction.

0 Federal agency fulfillment of Indian Trust

responsibilities.

Major Conclusions

The assessment of impacts in this Draft EIS is

summarized in Table S-1 at the end of this

summary. Because numerous measures have

been incorporated into the Proposed Action to

eliminate or reduce environmental impacts, no

significant impacts are projected for most of the

resources considered. Additional potential

mitigation measures are also identified in this

Draft EIS. The major conclusions about

significant impacts that potentially could occur

are summarized in the following paragraphs.

Water Issues

No significant impacts on surface water are

projected, and the only significant groundwater

impact would be the reduction inflow to Cofer

Hot Spring.

A deep aquifer has been identified as the source

of water for the proposed power plant.

Exploratory drilling and groundwater modeling

indicate that this aquifer is relatively isolated

from a middle aquifer, as well as the shallow

aquifer that is the source of virtually all

groundwater used in the valley today.
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Groundwater modeling conducted for this Draft

EIS predicted that without flow augmentation,

water levels in the shallow groundwater could

drop by less than I foot, and surface water could

be reduced. However, the Proposed Action

contains measures designed to monitor

groundwater levels and provide water to

augment shallow groundwater and surface water

flows in the Big Sandy River sufficient to

prevent changes to these hydrologic systems

which may otherwise occur as a result of the

Project. Therefore, no changes to shallow

groundwater levels or surface water flows in the

Big Sandy River are predicted as a result of the

Project.

Groundwater pumping is likely to affect flows

from Cofer Hot Spring. Caithness has agreed in

concept to compensate the private owner of this

spring; however, the loss of the spring flow

would be a significant impact, per the

significance criteria established for this Draft

EIS.

Construction is projected to impact about 13

acres of Big Sandy River and ephemeral stream

channels and washes. Measures to reduce the

impacts of this disturbance in those

jurisdictional waters would be implemented.

Fisheries and Wildlife, Including Threatened and

Endangered Species and Wetland or Riparian

Habitats

The Project may adversely impact riparian

habitat and the endangered southwestern willow

flycatcher, as well as other sensitive wildlife and

plant species.

Installation of the pipeline by trenching across

the Big Sandy River within corridor segment R5

would remove riparian vegetation, which

represents habitat loss for the endangered

southwestem willow flycatcher and provides

opportunity for increase in brood parasitism by

cowbirds. Installation of the pipeline by

directional drilling would reduce impacts.

Consultation with the U.S. Fish and Wildlife

Service in compliance with Section 7 of the

Endangered Species Act are ongoing to

detemrine if significant impacts would occur,

Big Sandy Energy Project
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and to identify potential measures to avoid or

reduce impacts on listed endangered, threatened,

or proposed species

There also is the potential for significant impacts

on birds if the Migratory Bird Treaty Act is

violated due to bird deaths or loss of nests.

Most wetland and riparian habitats would be

avoided or, if disturbed, the resulting impacts

would be mitigated. However, the loss of the

wetland associated with Cofer Hot Spring would

be a significant impact.

Cultural Resources

The Hualapai Tribe considers impacts ofthe

Project on their traditional cultural landscape

within the Big Sandy Valley and impacts on

archaeological sites reflecting their heritage to

be a significant impact. Documenting aspects of

traditional Hualapai culturefor a tribal

educationalprogram could reduce those

impacts, but even with implementation of

mitigation, residual impacts would be

considered significant. Although some

archaeological and historical sites would be

adversely aflected by construction activities,

data recovery studies would compensate

adequatelyfor the impacts on the informational

values ofthose resources.

The Hualapai Tribe considers the Big Sandy

Valley to be an integral part of their aboriginal

territory and an important traditional cultural

landscape. Early ethnographic studies

documented that the Hualapais occupied at least

four villages in the Big Sandy River Valley

during the 1880s. Although the specific

locations of these villages have not been

identified, the Tribe concludes that the intrusion

of the proposed Project into the Big Sandy

Valley would adversely affect the traditional

cultural landscape that the valley represents for

the Tribe.

The Tribe also considers archaeological sites

that reflect the occupation of the area by the

Hualapai and their ancestors to be traditional

cultural places. Construction of the power plant

would destroy part of one archaeological site,
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and other sites may be disturbed or destroyed by

construction of the natural gas pipeline and other

features of the Project. The Hualapai Tribe

considers any disturbance of archaeological sites

reflecting traditional occupation to be a

significant adverse effect.

The Tribe has been involved in conducting

cultural resource surveys and developing a

programmatic agreement that would specify

procedures for other pre-construction surveys

and implementation of mitigation measures in

compliance with Section 106 of the National

Historic Preservation Act. No impacts to three

parcels of Hualapai Reservation land in the

upper Big Sandy River Valley are projected.

The proposed pipeline corridor would avoid

direct impacts on the historic Carrow and

Stephens ranches, which the BLM manages as

an ACEC. Measures to mitigate impacts on

other archaeological and historical sites would

be developed and implemented in accordance

with the Section 106 programmatic agreement

and are expected to reduce residual impacts on

the informational values of those resources to

less than significant levels.

Indian Trust Assets

BLMand Western will continue to have

discussions with the Hualapai Tribe about

actions needed to protect tribal rights.

Federally recognized Indian tribes are domestic

dependent nations, and the Federal govemment

is obligated to protect tribal interests, a duty that

is referred to as trust responsibility. This trust

doctrine is defined through treaties, laws,

executive orders, judicial decisions, and

agreements. Indian trust responsibility

commonly is thought of as encompassing the

following three areas:

l. protection of trust land, assets, and resources

2. protection of tribal sovereignty and self

govemment

3. provision of services

Big Sandy Energy Project

Ll

S-13

The technical studies conducted for this Drafi

EIS concluded that there would be no significant

impacts on Hualapai trust lands, assets, and

resources. However, the Hualapai Tribal Council

remains unconvinced by the technical models

and is reluctant to support the Project.

Sovereignty and self-govemment for the

Hualapai Tribe have been promoted by

arranging for the Tribe to fully participate,

within a govemment-to-govemment

relationship, as a cooperating agency in the

preparation ofthis EIS. The provision of

services to Indian tribes typically is the role of

agencies such as Bureau of Indian Affairs and

Indian Health Service.

Summary
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

EnvironmentProosedActionPielineCorridorPielineCorridor

WM

AirResourcesPowerPlantSameasProposedActionSameasProposedActionNoimpacts

0Powerplantoperationwouldresultintherelease

ofvariouspollutants,buttherewouldbeno significantimpactsfromtheoperationwith

implementationofthepollutioncontrol

measuresanddevicesincludedintheProposed Action.Theanalysisindicatesnoexceedances
ofanyNationalAmbientAirQualityStandards

ormaximumallowablePreventionofSignificant

Deteriorationincrements;noexceedancesof

thresholdsintheArizonaAmbientAirQuality

Guidelinesforhazardousairpollutants;no unacceptableordiscemableimpairmentto

visibilityinnearbyClassI,selectedClassI1,or
Hualapaitriballands;andnounacceptablelevels

ofnitrogenorsulfurinareaswhereAQRVs

wererequiredtobereviewed.

  

  

  

  

AllElements

0Constructionactivitiesinalllocationswould
resultinreleaseofparticulatesandexhaust

gases,buteffectswouldbeshorttennandwould

occuroverasmallareaatonegiventime,

resultinginaminorlevelofimpact.

0DustcontrolmeasuresincludedintheProposed

Actionwouldhelplimitimpactstolessthan

significantlevels.

  

Conclusion:Sameas

ProposedAction

Conclusion:Sameas

ProposedAction

  

Conclusion:Nosignificantimpactsareexpected

withimplementationofproposedactionstoreduceor

preventadverseimpacts.

Geol0gy/AllElements-GeologyGeology—SameasGeology-Sameas
Paleontology0TherewouldbenosignificantimpactsonareasProposedActionProposedAction
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

EnvironmentProosedActionPielineCorridorPielineCorridor

W

ofregionalgeologicalimportance(noneis

present).

ITherewouldbenoimpactsonsubstantial

knownpotentialmineralresourcedevelopment

areas(noneispresent).

0Noimpactsareexpectedonexistingmining

operations.Therewouldbeaninsignificantloss
ofasmallportionofthevalIey’ssandandgravel

resources.

0Nosubstantialincreaseinimpactsfrom

earthquakeswouldbeexpectedaslongas

structurescomplywithappropriatestandard

procedures.

0Nosubstantialincreaseinmagnitudeofmass

movementswouldoccursincecutandfillareas

wouldbeengineeredtoensurestability.

0Groundwaterwithdrawalwouldnotresultin

landsubsidencebecauseitwouldbeisolatedtoa

volcanicaquiferandshouldnotresultin

sedimentcompactionand/orsignificantdropin

levelsinoverlyingaquifers.

AllElements-Paleontology_Pale°m°|°gy'N°

NoimpactwouldbeexpectedaslongasmitigationisImpactswoulldbe

includedduringconstructiontoidentifyandprotectZggfggiiazufisglgsare
previouslyunidentifiedfossillocalities.conductedshouldthe

Conclusion:Nosignificantimpactsareexpectedeastiamporno“of

withimplementationofproposedactionstoreduceorcomdorsegmentT5be

preventadverseimpacts,withtheadditionofseieciedforthefinal

mitigationtoprotectunidentifiedfossillocalitiesal'gn_m_em’and,theSame
duringconstructionprovisionsaslistedunder

theProposedActionare

followed.

BigSandyEnergyProjectS-15Summary
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Paleontology-Sameas

ProposedAction

  

    

 

 
 



Affected

Environment

BigSandyEnergyProject

DraftEnvironmentalImpactStatement

TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

Pro-sedAction

AllElements

Anyproposedgrounddisturbancewouldresult
indisruptionofsoilsandpotentialsoilerosion,

compaction,reducedproductivity,and/orlossof

topsoil.TheProposedActionwouldinvolve

disturbanceofabout621acresoflandsurface,

ofwhich229acreswouldbepermanently disturbed.Implementationoftheproposed

reclamationplansanderosioncontrolmeasures,
plusothermeasuressuchaslimitinggradingand

accessroadbuilding,anduseofthedirectional

drillingoption,wouldreduceimpactstoless

thansignificantlevels.

Withimplementationoftheproposed

StonnwaterPollutionPreventionPlanand

provisionsforsurfacewaterdiversionatthe

powerplantsite,nosignificantimpactswould

resultfromstonnwaterrunoff.

Therewouldbenosignificantadverseimpacts

associatedwiththeinstallationoftheoptical

groundwire,sincethegrounddisturbanceatthe

pullingandtensioningsiteswouldbeminimal,

onareasalreadydisturbed,andsubjectto reclamationanderosioncontrolmeasures.

Pipeline

Thepotentialforsignificantimpactsexists

wherehighlyerodiblesoilscoincidewithsteep

slopes(greaterthan20percent).Theselocations

wouldbeavoidedduringsitingofthefinal

alignmentand/orbeadequatelymitigated,such

thatimpactswouldbereducedtolessthan

significantlevels.(Therearefoursuchareas

Pi-lineCorridorPielineCorridor

SameasProposedSameasProposedThe26acresofsoil

Action,exceptthatareasAction;containssomedisturbedforconstruction

ofsteepslopeplusareasalongcorridoroftheproductionand
erodiblesoilscouldmoresegmentsT2,T3,andClmonitoringwellsused

easilybeavoided.whereitmaybedifficultduringtestingand

toavoidareasofsteepassociatedwellpadsand

slopesanderodiblesoils.accessroadswould

Thisroutealsomaycrossremain.

exposuresofsoilsthat

uniquelysupportthe

Arizonacliffrose.

Mitigationincludes

measurestoavoid

impactsonthisplant

species.
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAlternativeRGasAlternativeTGas

EnvironmentProosedAction

Pi-elineCorridorPielineCorridor

locatedincorridorsegmentsR1,C3,T4,andthe

T2-T3-C1interchange.Theareainthe

intersectionofcorridorsegmentsT2,C1,andT3

wouldbethemostdifficulttoavoid,sinceit
appearstoextendacrosstheentirecorridor.) Conclusion:Nosignificantimpactsareexpected

withimplementationofproposedactionstoreduceor

preventadverseimpacts.

GroundwaterPowerPlantandAssociatedFacilities

GroundwaterQuantity

  

  

  

  

  

NoAction

  

  

    

  

  

SameasProposedActionSameasProposedActionThegroundwater

0GroundwatermodelingconductedforthisDrafi

EISpredictedthatwithoutflowaugmentation, waterlevelsintheshallowgroundwatercould

dropbylessthanlfoot,andsurfacewatercould

bereduced.However,theProposedAction

containsmeasuresdesignedtomonitor
groundwaterlevelsandprovidewaterto

augmentshallowgroundwaterandsurfacewater

flowsintheBigSandyRiversufficientto

preventchangestothesehydrologicsystems whichmayotherwiseoccurasaresultofthe

Project.Therefore,nochangestoshallow

groundwaterlevelsorsurfacewaterflowsinthe
BigSandyRiverarepredictedasaresultofthe

Project.

0Therelikelywouldbeareductionandeventual eliminationofwaterdischargedfromCoferHot Spring.TheProposedActionincludesmeasures

toprovidecompensationtothelandowner;

however,thelossofthespringwouldbe

consideredasignificantimpact.

productionand

monitoringwellsusedto

identifyandtestthe loweraquiferwould

remain.
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAlternativeTGas

EnvironmentPro-sedActionPielineCorridorPielineCorridorNoAction

wouldbeexpectedfromtheseProjectelements.

Conclusion:ThelossofCoferHotSpringwouldbeaC0I1¢|\l5i0I11Same35C°"°l"5i9"1Same35

significantadverseimpact.WiththeimplementationPl'°P°5¢dA999"PT°P°5¢dA959"

oftheactionsproposedtoreduceorpreventadverse

impactsandothermitigation,noothersignificant

impactswouldbeexpected.

 

SurfaceWaterPowerPlantandAssociatedFacilitiesSameasProposedActionSameasProposedActionNoimpacts

SurfaceWaterFlows

0GroundwatermodelingconductedforthisDrafi

GroundwaterQuality

0NosignificantimpactsfromtheProposed

Actionareexpected,giventheconstructionof
theevaporationpondsandlackofothersources

ofgroundwatercontaminationassociatedwith

theproposedProject.

PipelineandCommunicationFacilities

0Noimpactsongroundwaterqualityorquantity
EISpredictedthatwithoutflowaugmentation, waterlevelsintheshallowgroundwatercould

dropbylessthan1foot,andsurfacewatercould

bereduced.However,theProposedAction

containsmeasuresdesignedtomonitor
groundwaterlevelsandprovidewaterto

augmentshallowgroundwaterandsurfacewater

flowsintheBigSandyRiversufficientto

preventchangestothesehydrologicsystems whichmayotherwiseoccurasaresultofthe

Project.Therefore,nochangestoshallow

groundwaterlevelsorsurfacewaterflowsinthe
BigSandyRiverarepredictedasaresultofthe

Project.

BigSandyEnergyProjectS48Summary
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGas

EnvironmentProosedActionPi-elineCorridorPielineCorridorNoAction

SurfaceWaterQuality

0Thepowerplantwouldbeazerodischarge

facilitywithnosignificantimpactsonsurface

waterquality.Onsitestonnwatergeneration

wouldbecollectedandroutedtolined

evaporationponds.Offsitestonnwaterwouldbe
routedaroundthefacilityandretumedtonatural

drainagesusingstandarderosioncontrol

structures.

Agriculturalactivitiesshouldnothavea

significantimpactonsurfacewaterqualityof

theBigSandyRiverbasinordownstream

watercourses.Theagriculturalareawouldbe

operatedinafashionthatminimizesthe

potentialforrunoffofirrigationwater,applied

chemicals,andfine-grainedsoilstosurface

waters.

SurfaceWaterRights

0OwnersofsurfacewaterrightsalongtheBig

SandyRiverdownstreamofGraniteGorge

wouldnotbeimpactedbecausenoreductionin

surfacewaterflowispredicted.

PipelineandAccessRoad

~Constructionofthepipelineandaccessroad acrosswashesortheBigSandyRiverlikely

wouldcauseatemporary,minor,lessthan significantimpactonsurfacewaterquality,

includingincreasedsedimentationandturbidity
withimplementationofproposedconstruction

practicesanderosionandsedimentationcontrol measures.Specialproceduresareincludedinthe
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Floodplains

  

  

BigSandyEnergyProject

DraftEnvironmentalImpactStatement

Affected

EnvironmentPro-sedAction

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpactsandmitigation.

PowerPlantandAssociatedFacilities

Pipeline

  

TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAlternativeTGas Pi-elineCorridor

 

PielineCorridor

AllElements-SameasAllElements-Sameas

ProposedActiontominimizeimpactsofthe

pipelinecrossingcausedbytrenchingontheBig
SandyRiver.DirectionaldrillingundertheBig

SandyRiverwouldfurtherminimizeor

eliminatethesewaterqualityimpacts.

Noimpacts

SincetheproposedpowerplantandassociatedProposedACIIOFI;Pf0P0$¢dA6110";

facilitiesarelocatedoutsidethe100-and500-possiblywouldhavepossiblywouldhave

yearfloodplainzone,noimpactsarepredicted.morefloodplainfewerfloodplain

 

 

Culvertsinstalledalongtheproposedaccess

roadwouldallowforadequateflowsunderthe road;nosignificantimpactsonfloodplainsare

predicted.

Impactstofloodplainsalongtheopticalground
wireroutewouldbeeliminatedbecausethearea

neededforpulling/tensioningsitesissmalland

floodplainscouldbeavoided.

crossings.crossings;directional drillingundertheBig

SandyRiverwouldnot

beanoption.

  

Thepipelinewouldcrossnumerous100-year

floodplains;actualtotalwoulddependonfinal alignmentselectedwithincorridor.Temporary
disturbanceofthesefloodplainsanddownstream

areaswouldoccurduringpipelineinstallation. Withtheimplementationofproposederosion andsedimentationcontrolmeasures,impacts

wouldbereducedtominor,insignificantlevels.

Ifthedirectionaldrillingoptionwereselected
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AltemativeRGasAlternativeTGas PielineCorridorPi-elineCorridor

‘I-I‘I‘I

Conclusion:Sameas

ProposedAction

SimilartoProposed

Action,butwithpossibly

morepotentialconflict withuseofroadsbeing usedorfollowed.Also, thereismorepotential

forconflictwith

residencesanduseofthe
ACECalongSegmentR4

andlessspacetomake

adjustmentswithin SegmentsR2andR3.

Affected

Environment

ProosedAction

forcrossingtheBigSandyRiver,adverse

impactswouldbefurtherminimizedor

eliminated.

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpacts.

LandUseandPowerPlantandAssociatedFacilities

AWBSS0Nosignificantadverselanduseimpactswould
beexpected,sincetherewouldbeconfonnance

withexistingzoning,Countylanduseplans,and
Countytransportationplanning,andnoimpacts

areexpectedonresidencesorbusinesses.

Pipeline

0Theproposedpipelinewouldgenerallyfollow
existingutilitycorridorandroadrights-of-way.

Severalresidencesandbusinessesarelocated
alongtheseroutes,especiallyfrontingtheroad

rights-of-way.Anypotentialconflictwith existingresidencesorbusinessescouldbe

avoidedbyadjustingthefmalalignmentwithin theproposedcorridortoavoidtheseusesorby

providingcompensation.Also,potentialimpacts

totheCarrow-StephensACECcouldbe

avoided.Constructionadjacenttoanyresidence

orbusinessiscompletedwithinthreetofive

workdays,andimpactswouldnotbeconsidered

significant.

CommunicationFacilities

0Primarycommunicationfacilitieswouldbe

BigSandyEnergyProject

DraftEnvironmentalImpactStatement

S-21

Conclusion:Sameas

ProposedActionwithout

thedirectionaldrilling

option

SimilartoProposed

Action,butwithpossibly moredifficultaccessand

installationalong

SegmentT5,dueto ruggedtopography.

However,therewouldbe

fewerresidencesand

businessestoavoidand

therewouldbeno

potentialconflictswith

roaduseduring

construction.

Noimpacts
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGas EnvironmentPro-osedActionPi-elineCorridorPielineCorridor

~locatedwithintheplantsiteandonexisting~

The26acresofgrazing

facilities,causingnoadverseimpactstoland

Grazing

landsalreadydisturbed

uses.Theopticalgroundwireoption,if

installed,wouldoccurwithinexistingright-of

Management

forconstructionofthe

productionand

disturbance;therefore,noadverseimpactsto

monitoringwells

constructedfortesting

thegroundwateraquifers,

landusewouldbeexpected.

andthewellpads,and

wellaccessroadswould

remaindisturbed.

 

  

          

Conclusion:Sameas ProposedAction,but

withslightlyless

potentialforconflicts

withresidencesand

businessesprimarilydue

touseofSegmentT5

AllElements

SimilartoProposed Action,exceptthat

pipelineconstruction

wouldpermanently

disturb45acres.

  

      

wayandonexistingtransmissionlinestructures,

andinvolveonlyshort-tennandlimited

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpacts.

Conclusion:Sameas

ProposedActionbutwith
slightlyhigherpotential

forconflictswithexisting residencesandbusinesses

nearroadways

PowerPlantandAssociatedFacilities

0Toavoidsignificantimpactsfromthelossof

flowfi'omCoferHotSpring,theProposed

Actionwouldprovidecompensationby

replacingtheloststockwaterusingshallowwell

water.

0Landavailableforgrazingwouldbe

pennanentlyreducedbytheforageavailablefor

grazingbyaboutonecowandcalfforfour months.Thisisasmallreductioninforage availability(about1percent)anddoesnot constituteasignificantimpactonlivestock

production.

0TheProposedActionincludesmeasuresto
maintainallrangeimprovements,thereby avoidingsignificantimpactsfromlossor

damagetotheseimprovements.

AllElements

SimilartoProposed Action,exceptthat

pipelineconstruction

wouldpermanently

disturb47acres.
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Recreation,

Wilderness,and

VisualResources

Affected

Environment

ProsedAction

Pipeline

    

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpacts.

AllElements

  

TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AltemativeRGasAltemativeTGas

PielineCorridorNoAction

PielineCorridor

 

  

ActionsincludedinProposedActionwould
ensurethatanyrangeimprovementfacilities

wouldbemaintainedduringpipeline

construction.

Livestockproductiononlandcrossedbythe

pipelinewouldnotbesignificantlyimpactedby

constructionactivitiesbecauseonly48acres

wouldbepennanentlydisturbed,andthe

reseedingdonepertheproposedreclamation

planswouldrestoreforageproductiononother

disturbedland.

Nosignificantlanddisturbancewouldbe

expectedonBLMgrazingallotmentsalongthe

pipelineduringconstruction.

 

      

Conclusion:Sameas

ProposedAction

Conclusion:Sameas

ProposedAction

  

  

SameasProposed

Action,butwithmore

impactsonviewers

(residentsandtravelers)

alongroadsduring

pipelineconstruction.

SameasProposed

Action,butwithmore

impactsonviewersalong

thepathoftransmission

linesduringpipeline

construction.

Impactsonrecreationresourcesand

wildemesseswouldbelowandlessthan

significantoverthelifeoftheProject,since therewouldbearelativelysmallincreasein

populationandnodiscemibleimpactsto

visibilityinwildemessareasincludedinthe

analysis.

Pennanenteffectsonvisualresourceswouldbe
noticeabletoco-dominantforthepowerplant, duetothesurfacedisturbance,introductionof

additionalindustrialfacilitiesintofoothill

landscapes,intermittentwatervaporplumes,and

nightlighting.Impactswouldbelowto
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

  

  

 

    

AffectedAltemativeRGasAltemativeTGas

EnvironmentosedActionPielineCorridorPlelineCorridorNoAction

  

  

    

  

 

 

  

      

  

moderateandlessthansignificantafterthe

applicationofmeasurestoreduceimpactsand
duetothepresenceofaBLM-designatedutility

corridor.

Pipeline

0Thepipelinewouldresultinlowtomoderate

impacts,sinceitwouldgenerallyfollowexisting
rights-of-waywithroadsandtransmissionlines,

whichwouldreducetheeflectoftheintrusionof thepipelineintothelandscape.Also,application
ofreclamationmeasureswouldreducethevisual

contrastofthepipelinewiththesurroundings.

Short-termimpactswouldresultfromthe

visibilityofequipmentanddustrelatedtothe

constructionprocess,especiallyinviewof

populatedareas.Theseimpactswouldbe

reducedbydustcontrolmeasuresincludedinthe

ProposedActionandwouldbemoderateand

lessthansignificant.

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpacts

Carrow-StephensRanchesAreaofCritical

EnvironmentalConcern(ACEC)

Pipeline(CorridorSegmentT4)

0Analignmentwithinthecorridortoavoidthe

ACECwouldreduceimpactstolessthan

significant.AnalignmentwithintheACEC wouldrequiretheremovalofnativeplants,

whichisnotconsistentwithBLMPrescription

10andwouldresultinasignificantimpact.

AreasofCritical

Environmental

Concem

CorridorsegmentR4

crossestheACECwhere

theACECcannotbe

avoided.Ifthepipelineis
notplacedwithintheUS

93right-of-way,

significantimpactswould

occurbecauseofthe

proximityofthepipeline

SameasProposedActionNoimpacts
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AltemativeRGasAlternativeTGas EnvironmentPro-osedActionPi-elineCorridorPielineCorridor

0Anopticalgroundwireinstallationpadmaybe

requiredwithintheACEC.Onepadmayresulta

BigSandyEnergyProject~ S_25$l1"1"18IY

DraftEnvironmentalImpactStatementJulie2°01

    

  

      

    

  

  

  

CommunicationFacilitiestohistoricbuildings,the

cemetery,and

inconsistencywiththe
BLMobjectivesforthe

ACEC.Anydirect

impactongraveswould
beasignificantimpact.

Also,theremovalof vegetationwithinthe

ACECwouldbea

significantimpact,even

withreclamation.

Conclusion:AtCarrow-Conclusion:Sameas

StephensACEC,ProposedAction

significantimpactwould occurduetoremovalof

nativeplants,and
potentialforother

significantimpacts

smallamountoflanddisturbancewithinan

existingtransmissionlineright-of-way,away
fromvegetation,andSection106protection

provisionswouldapply,thuslimitingimpactsto

lowandlessthansignificantlevels.

ThreeRiversRiparianACEC

PowerPlantandAssociatedFacilities

0GroundwatermodelingconductedforthisDraft

EISpredictedthatwithoutflowaugmentation, waterlevelsintheshallowgroundwatercould

dropbylessthan1foot,andsurfacewatercould

bereduced.However,theProposedAction

containsmeasuresdesignedtomonitor
groundwaterlevelsandprovidewaterto

augmentshallowgroundwaterandsurfacewater

flowsintheBigSandyRiversufficientto

preventchangestothesehydrologicsystems whichmayotherwiseoccurasaresultofthe

Project.Therefore,nochangestoshallow

groundwaterlevelsorsurfacewaterflowsinthe
BigSandyRiverarepredictedasaresultofthe

Project.

Conclusion:Nosignificantimpactswouldoccurwith

mitigationconsistingofavoidingtheCarrow

StephensRanchesACEC.

 

  



Hr.
"if

  

 

  

TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGas

EnvironmentProosedAction

PielineCorridorPielineCorridor

exists.

Vegetation

  

  

  

  

  

NoAction

 

 

ForThreeRivers

RiparianACEC,sameas

ProposedAction.

SimilartoProposed

Action.Pipelinewould involvedisturbanceof

approximately393acres, ofwhich47acreswould

remainpermanently

disturbed.Aswith

ProposedAction,most
disturbanceswouldbe

temporaryandwouldnot

resultinsignificant impacts,aslongas

reclamationplansare

successfulandno
pennanentlossof

xeroriparianvegetation

wouldoccur.

    

  

  

PowerPlantandAssociatedFacilities

¢Constructionandoperationoftheplantand

associatedfacilitieswouldresultinthe

pennanentlossof181acresofSonorandesert

scrub,previouslydisturbedbylivestockgrazing,

whichwouldnotbeasignificantimpactona

regionallevel.Lossofxeroriparianvegetationin drainagescouldresultinsignificantimpact,but

losseswouldbereplacedthroughrevegetation andreclamationeffortsdefmedinreclamation plan(s).Inallareas,measuresintheproposed

reclamationplanwouldreducelossofstate

protectedplantsandmaypromotere-vegetation

oftemporarydisturbedareas.

0Sitesforinstallationoftheopticalgroundwire

(5acres)wouldbetemporarilydisturbedand

reclaimedperproposedreclamationplans,

whichwouldminimizeadverseimpacts.

SimilartoProposed

Action.Pipelinewould involvedisturbanceof

approximately418acres, ofwhich45acreswould

remainpermanently

disturbed.Aswith

ProposedAction,most
disturbanceswouldbe

temporaryandwouldnot

resultinsignificant
impacts,aslongas

reclamationplansare

successfulandno
pennanentlossof

xeroriparianvegetation

wouldoccur.

Thelossofvegetation
(Sonorandesertscrub)

fromconstructionofthe

productionand

monitoringwellpadsand

accessroadswould

remain.

  

      

  

  

Pipeline

0Constructionwouldresultindisturbanceof approximately406acres,ofwhich48acres

wouldremainpermanentlydisturbedduetoneed

foraccessoverpipeline.

0Disturbanceofvegetationandxeroriparian

vegetationalongpipelinewouldbeprimarily
temporaryandwouldnotresultinsignificant

impacts,aslongasreclamationplansare

successful.
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAlternativeTGas

PielineCorridorPielineCorridorNoAction

Conclusion:SameasConclusion:Sameas

ProposedActionProposedAction

SameasProposedSameasProposedNoimpacts

Action,exceptwithAction,exceptwith

approximately11acresapproximately6acresof

ofdirectimpact(loss)ondirectimpacts(loss)on

watersoftheUnitedwatersoftheUnited

StatesforthepipelineStates

route

  

  

  

      

      
 

Affected

Environment

Wetlands,

RiparianAreas,

andWatersofthe

UnitedStates

ProsedAction

Conclusion:Nosignificantimpactsareexpected withtheimplementationofproposedactionsand
mitigationtoreduceorpreventadverseimpacts.

PowerPlantandAssociatedFacilities

WetlandsandRiparianAreas

0ThelayoutoftheProposedActionwouldavoid

directimpactstothewetlandontheplantsite,

andimplementationoferosioncontrolmeasures

includedintheProposedActionwouldkeep

indirectimpactstoalow,insignificantlevel.No

long-terrnimpactsareexpected.

0ThereductioninflowtoCoferHotSpring
woulddryupasmallwetlandinthatarea,

resultinginasignificantimpact.

0TheProposedActioncontainsmeasures

designedtopreventchangestothe

wetland/marshupstreamofGraniteGorgeinthe

BigSandyRiver.

WatersoftheUnitedStates

eThecombineddirectimpactonwatersofthe UnitedStatesfromtheproposedpowerplant

andassociatedfacilitieswouldbealossof
approximately5acres.Therewouldbeno

impactsonwatersassociatedwiththeoptical

groundwireinstallationormicrowavedish

installation.Noindirectimpactstodownstream

waterswouldbeexpectedwiththe

implementationofthesurfacewaterdiversions,
anderosionandsedimentationcontrolmeasures

includedintheProposedAction.
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAlternativeTGas Pi-elineCorridorPielineCorridor

  

  

EnvironmentProosedAction

0IftrenchingisusedtocrosstheBigSandyRiver

wetlandandriparianarea,therewouldbe

temporaryimpactsonabout1.4acresofwetland

andriparianvegetation.Proposederosionand

sedimentationcontrolandreclamationmeasures

includedintheProposedActionwouldreduce

impactstolessthansignificantlevels.Ifthe

directionaldrillingoptionisused,thenno

  

    

  

Affected

Pipeline

WetlandsandRiparianAreas
impactswouldbeexpected.

WatersoftheUnitedStates

IConstructionoftheproposedpipelinewould

resultinapproximately8acresofdirectimpacts

onwatersoftheUnitedStates.Impactswould beon“functions”ofthesewatersdiscussedin

othersectionsofthisDrattEIS.

  

  

  

Conclusion:Sameas

ProposedAction

Conclusion:Significantimpactswouldoccur

becauseofthelossoftheCoferHotSpringwetland.
Otherwise,impactstowetlandswouldbelessthan

significant,withtheimplementationofproposed actionstoreduceorpreventadverseimpactsand

mitigation.

AllElementsSameasProposedActionSameasProposed
0ConstructionandoperationactivitieswouldA6500,¢X¢¢Pllll¢l'¢

resultinlossofhabitatandsomedirectmortalityW0\lldbeI10Orlimit?-d

ofwildlife.Thefollowingsignificantimpactsshort-terrnimpactto

mayoccur:aquatichabitatintheBig

1.Thelossofoneactivezone-tailedhawk,Sandyfrompipeline

commonblackhawk,ferruginoushawk,¢0nStrl1¢li0n,Sincethe Swainson’shawk,orgoldeneaglenest,orfiverI185H0Pfifflflflifll
Conclusion:Sameas

ProposedAction

    

    

Fisheriesand

Wildlife

The26acresofwildlife
habitatalreadydisturbed

forconstructionofthe

productionand

monitoringwells

constructedfortesting

thegroundwateraquifers

wouldremain.
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SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGasEnvironmentPro-sedActionPi-elineCorridorPielineCorridor

 

lossoftwoormorenestsofanyotherraptorflowattheAltemativeT

species,whichwouldbesignificant.crossingarea.

Preconstructionsurveysandtheadditional

mitigationofworkingaroundnestsand

fledgingperiodswouldhelptoreducethe

likelihoodoftheseslosses.

.Mitigation,includinghabitatmanagement
practicestolimitbirdandotherwildlifeuse

oftheponds,useoffencesaroundthe

ponds,andmonitoringprogramsfor

waterfowluseandwaterchemistrywould

helpreducethepotentialimpactsofwildlife
exposuretotoxiclevelsofcontaminantsin

theevaporationpondstolessthan

significant;

.Mortalityofmigratorybirdsusingthe

evaporationpondsasaresultofcollision
withthenearbytransmissionlinesorfrom

thechemicalsusedontheagriculturalarea
wouldbereducedbytheimplementationof

measurestoexcludebirdsfromtheponds

and/orincreasevisibilityofthetransmission

lines.However,incidentallossofany

migratorybirdwithoutapermitwouldbe

significant.

.Preconstructionsurveyswouldhelpidentify

migratorybirdnests,eggs,ornestlings.

However,incidentallossofanymigratory
birdwithoutapennitwouldbesignificant.

0Additionaladverse(butlessthansignificant)

impactsthatwouldbeexpectedincludedirect

mortalityoffossorialmammalsandreptiles

fromconstructionactivities;mortalityofsmall

~
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Affected

EnvironmentPro-osedAction

mammalsandreptilesthatwouldfallintothe pipelinetrenchorattempttocrosstheaccess

road;interruptionofbreedingorforaging
activitiesofbirdsandothermammalsin

proximitytoconstructionactivities;interruption

ofmovementoflargemammalsduring

constructionhours;substratedisturbanceand

turbidityonfishandotheraquaticcommunities

fromconstructionnearorintheBigSandy

River;pennanentlossofbreedingandforaging

areasforspeciesthatuseArizonaUplandvegetation;andlong-tennlossofhabitat

0Therewouldbenoimpactsexpectedonaquatic

speciesfromgroundwaterwithdrawal,andno

lossofhabitatforriparianspeciesneartheplant

sitewouldbeexpected.Afierreclamationis conductedinalltemporarilydisturbedareas,

thereshouldbenolong-tennimpactsonaquatic

resources.

Conclusion:SignificantimpactscouldoccuronlyduetoviolationoftheMigratoryBirdTreatyAct,

stemmingfromtheaccidentalcollisionofbirdswith

transmissionlinesordisruptionallossofnests.

Threatened,AllElements

Endangered,SouthwesternWillowFlycatcher

Pl'°P°5¢d,and0Nodirectorindirectimpactsatplantsitewould
Qlllfl‘Specialoccur.Groundwatermodelingconductedforthis

StatusSpeciesDraftEISpredictedthatwithoutflow

augmentation,waterlevelsintheshallow

groundwatercoulddropbylessthanIfoot,and

surfacewatercouldbereduced.However,the

ProposedActioncontainsmeasuresdesignedto

BigSandyEnergyProject

DraftEnvironmentalImpactStatement
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SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

  

AlternativeRGas PielineCorridor

  

Conclusion:Sameas

ProposedAction

    

AltemativeTGas Pi-elineCorridor

  

    

Conclusion:Sameas

ProposedAction

    

SameasProposedAction

S-30

  

SimilartoProposed

Action,exceptthatthis

altemativedoesnotcross

theBigSandyRiverin

anareaofperennial
waterwithassociated

riparianhabitat;

therefore,therewouldbe

noimpactsfrom
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGas

EnvironmentPro-osedActionPielineCorridorPielineCorridorNoAction

monitorgroundwaterlevelsandprovidewatertoconstructionon

augmentshallowgroundwaterandsurfacewatersouthwestemwillow flowsintheBigSandyRiversufficienttoflycatcher,andthere

preventchangestothesehydrologicsystemswouldbefeweradverse

whichmayotherwiseoccurasaresultoftheimpactsexpectedon Project.Therefore,nochangestoshallowamphibiansandfish.

groundwaterlevelsorsurfacewaterflowsinthe

BaldEagle

0TheProposedActionisunlikelytoresultinany impactsbecauseofthelackofroostingsitesand thateaglesfeedonanywaterfowlcontaminated
BigSandyRiverarepredictedasaresultofthe

Project.Therefore,noimpactsonsouthwestem

willowflycatcherhabitatfromgroundwater
\pumpingisexpected.Impactswouldoccur

alongcorridorsegmentR5iftrenchingisused

forcrossingtheBigSandyRiver,dueto

removalofriparianvegetation(adirecthabitat

lossandanopportunityforincreaseinbrood

parasitismbycowbirds).

theeagle’sknowntolerancetonoise.Adverse impactsthatcouldoccurintheunlikelyevent

byingestingtoxiccompoundsfromthe

evaporationpondsand/orcollisionwiththe

transmissionlinenearthepondswouldbe

reducedbymeasurestoavoidwaterfowluseof

thepondsandpondtoxicity.

YumaClapperRail

0Noimpactswouldbeexpected.

BigSandyEnergyProject3_31summalY
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Conclusion:Impactscouldoccurtothesouthwestem willowflycatcherbecauseofriparianhabitatlossat theBigSandyRivercrossingthatcannotbeavoided

oreliminated.Impactsalsocouldoccurfrombald eaglecollisionswithtransmissionlines.Thefmal determinationofimpactsignificancewillbemade
throughconsultationwithU.S.FishandWildlife

ServiceandthecompletionofaBiological

Assessment,whichwillbeincorporatedintothe
FinalEIS.Impactsonsensitivespecieswouldbe

belowthelevelofsignificance.

PowerPlantandAssociatedFacilities

0Constructionactivitieswoulddestroypartofone

  

Cultural
Resources

TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AltemativeRGas PielineCorridor

Conclusion:Sameas

ProposedAction

  

SameasProposedAction

  

  

AlternativeTGas PielineCorridor

  

Conclusion:Similarto

ProposedActionexcept

thattherewouldbeno

potentialfor

southwestemwillow

flycatcher—no

significantimpactswould

beexpected.

  

SameasProposedAction

          

Affected

Environment

ProosedAction

ArizonaCliffrose

0Noimpactswouldoccur,sincetheProposed

Actionwouldnotaffectanyknownpopulation

andsurveyswouldberequiredpriorto

constructiontodetectandavoidanyidentified

populations.

OtherSpecialStatusSpecies—Bats,Birds,Reptiles,

AmphibiansFish,Plants

0Withpre-constructionsurveys,anticipated

daytimeconstruction,avoidanceofsensitive areasbymakingadjustmentsinthepipeline

route,andimplementingtheplanned

reclamationandwildlifeprotectionmeasures

containedintheProposedAction,theremaybe

minoradverseorshort-tennimpacts,butno

significantimpactswouldoccur.

archeologicalsite;adverseeffectsto

informationalvaluescanbeadequately

BigSandyEnergyProject
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SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGasEnvironmentProsedActionPiellneCorridorPielineCorridor

mitigatedbydatarecoverystudiespursuantto

theSection106programmaticagreement.

Intrusionoftheplantintothetraditionalcultural

landscapeoftheHualapaiTribewouldbea

significantimpact.Evenwithimplementationof

mitigationmeasures,significantimpactswould

remain.

Pipeline

0Potentialexistsforadverseimpactson

archeologicalandhistoricalsiteslocatedwithin

thecorridor,dependingonthealignment

selected.Section106programmaticagreement
surveysandavoidanceormitigationmeasures

wouldbeimplementedalongthefmal

alignment.Thesemeasureswouldadequatelymitigateimpactsoninformationalvalues,but

theHualapaiTribewouldconsiderresidual impactsonthetraditionalHualapaicultural

landscapeandarchaeologicalsitestobe

significant.

CommunicationFacilities

0Constructionactivitiesassociatedwiththe

primaryorredundantcommunicationsystems

arenotexpectedtoresultinadverseeffects,but

wouldbereviewedandtreatedinaccordance
withtheSection106programmaticagreement.

Conclusion:Potentialimpactsareexpectedtobe~5Sameas~5S_am°as

“adverse”perNHPAregulations,andthedisruptionPT°P°$¢dA°"°"PT°P°5°dA¢"°"

tothetraditionalculturalsettingoftheBigSandyValleyrepresentsasignificantimpact.Impactson

 

~
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

Affected

Environment Socioeconomics

and

Environmental

Justice

Pro-sedAction

informationalvaluescanbeadequatelymitigatedthroughimplementationoftreatmentmeasuresin

accordancewithaSection106programmatic

agreement.Althoughmitigationmeasureswill

reducethelevelofimpactsonthetraditional

Hualapaiculturallandscapeandrelated

archaeologicalsites,residualimpactswouldbe

consideredsignificant.

Population

0Temporarypopulationincreaseswouldoccur
withconstructionoftheProject,thepipeline,andtheaccessroad.Apermanentpopulation

increaseisexpectedfortheoperationofthe

plant,whichwouldbenoticeable,butwouldnot

besignificantordisruptivetothecommunity.

ChangestoqualityoflifeinWikieupwouldbe

temporaryandnotsubstantialorsignificant.

ConstructionandoperationofProjectincluding

theagriculturaldevelopment,wouldincrease

short-tennandlong-terrnemploymentin

MohaveCounty,abeneficialimpact.Sincea
naturalgasconnectioninWikieupisuncertain

andnotunderthecontrolofthisProject,no

impactscanbepredicted.

QualityofLife—Adverseimpactswouldbe

temporaryandnotsignificant.

Employment-TheProjectwouldincreaseshort

tennandlong-tennemploymentinMohavecounty,
abeneficialbutnotsignificantimpact;theremaybe

increasesinworkersalariesandwages.

BigSandyEnergyProject
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AltemativeRGasAltemativeTGas

PielineCorridorPielineCorridorNoAction

SameasProposedActionSameasProposedActionNoimpacts
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGas

EnvironmentPro-osedActionPielineCorridorPielineCorridorNoAction

Conclusion:NosignificantimpactsexpectedwithConclusion:SameasConclusion:Sameas

theimplementationofproposedactionstoreduceorProposedActionProposedAction

preventadverseimpacts.

PublicSafetyandPowerPlantandAssociatedFacilitiesNoimpacts

EMF

SameasProposedAction

vNoadditionaladverseimpactswouldoccur.The

BigSandyEnergyProjects_35Summalll
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Taxes—TaxespaidbytheProjectwouldbea

beneficialimpactonthecommunity,butrealestate

taxesonhousesmayincreaseifhousingprices

increase.

Education—Constructionoftheplantwouldnot

causeadverseeffectsontheMohaveCountyschools

sinceconstructionworkerswouldmostlikelynot bringfamiliesforthedurationoftheconstruction

period.

Housing—Therewouldbeatemporarydemandfor

housing,butnosignificantimpactswouldbe

expected.

HealthCare,FireProtection,LawEnforcement—

Nosignificantimpactswouldbeexpected,sincethe
plantwouldsupplyitsownfireandsecurityservices

andadequatehealthcareexistsinthearea.

LowIncomeandMinorityPopulations—A

disproportionateenvironmentaljusticeimpactwould

notoccurbecausetheregionisruralandsparsely

populatedwithscatteredresidences.
ServicesElectricandMagneticFields(EMF)

EMF

SameasProposedAction

proposedinterconnection,substation,andpower
plantwouldcreateEMFwithinsomeareasthat

 



TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

Propermeasureswouldbetakentoensure

publichealthandsafetyaswellasworkersafety

inboththeconstructionandoperationofthe

plantandpipeline.

Noadditionaldemandsforcountypublic

serviceswouldresultfromtheconstructionand

operationoftheplantorpipelinebecausethe ProposedActionwouldincludeallnecessary

utilities,includingfire,security,water,

AlternativeTGas Pi~elineCorridor

Effectsontrafficareless thanProposedAction,or

AltemativeRas

AltemativeTpipeline

constructionwouldtake

placeparalleltoa

transmissionlineandnot
incloseproximitytoUS

93.Othersafetyissues

arethesameasthe

ProposedAction.

Affected

Environment

AlternativeRGas Pi-elineCorridor

Pro-osedAction

arenotcurrentlysubjectedtofields.The

proposednewtransmissionlineconnection segmentswouldgenerateEMFatthesame

strengthsoftheMead-PhoenixProject500-kV transmissionline.TheProposedActionwould notleadtoincreaseinEMFexposuresbecause
thelineisinalocationgenerallyinaccessibleto

thepublic.
SafetyIssues

Short-tennminortrafficincreasesonUS93and

I-40wouldoccurduetoplantconstruction.

Trafficincreaseswouldbenoticeableduring

plantconstructionandoperation.Theincreases wouldnotbesignificantandwouldnotresultin

downgradingtheLevelofServiceforeitherI-40

orUS93.

Oversizedloadswouldrequireanoversizeload pennit.Strictcompliancewithallprovisionsof

thepermitandclosecoordinationwithADOT

andprovisionoftumoutswouldensurethat
significanttrafficimpactswouldnotoccur.

AllElements

BigSandyEnergyProject

DraftEnvironmentalimpactStatement

SafetyIssues

Effectsontrafficare

similartotheProposed
Actionbutpotentially

moredisruptive,sinceit includesuseofSegment

R3andR4,whichare

alsousedforequipment

deliveriesandby

commuters.

S-36

SafetyIssues

NoAction
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TABLES-1

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAlternativeTGas

EnvironmentProosedActionPi»lineCorridorPielineCorridorNoAction

~wastewaterdisposal,andemergencymedical

Noimpacts

SimilartoProposed'

Action,butwithmore

residencesalongcorridor

segmentT5alongriver

andalongUS93.

Conclusion:Sameas

ProposedAction.

CZTC.
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Conclusion:Sameas

ProposedAction.

        

  

  

  

  

  

AllElements

Pipeline

QTheProposedActionincludesroutine

maintenance,aerialpipelinepatrols,andleak inspection,whichwouldreduceoreliminate

potentialimpactsrelatedtosafety.

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpacts.

PowerPlant

0Duringplantoperations,soundlevelsatclosest
residencewouldbeapproximately54dBALdn,

andnosignificantimpactswouldbeexpected.

Conclusion:Sameas

ProposedAction.

AllElements

SimilartoProposed
Action,butincludes

moresensitivereceptors alongcorridorsegments
R3andR4;wouldalso

impactCarrow-Stephens

ACECusers.

AllElements

0Constructionactivitieswouldresultin

temporaryincreasesinnoiselevelsinvicinityof

constructionactivity.

Pipeline

0Sensitivereceptorsalongtheproposedpipeline
(residences,businesses)wouldexperienceshort

tennandtemporarynoisefromconstruction

duringweekdaydaylighthours,althoughthese

impactsarenotexpectedtobesignificant.

Conclusion:Sameas

ProposedAction.

Conclusion:Nosignificantimpactsexpectedwith

theimplementationofactionsproposedtoreduceor

preventadverseimpacts.
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1.0 INTRODUCTION

1.1 INTRODUCTION TO THE PROPOSED

ACTION

Caithness Big Sandy, L.L.C. (Caithness)

proposes to construct the Big Sandy Energy

Project, a 720-megawatt (MW) natural gas-fired

electricity generating facility, on private lands

near Wikieup, Arizona. The Project would be a

merchant plant — meaning it would not be owned

by a utility or by a utility affiliate selling power

to its utility, nor would it be supported by a

long-tenn power purchase agreement with a

utility. Caithness could instead sell power to

customers and the spot market. Power purchases

by customers would be voluntary and all

economic costs would be bome by Caithness.

A detailed description of the Proposed Action

(Project) is provided in Section 2.2, and the

location of the proposed power plant is shown

on Figure 2.2 within that section. The Proposed

Action includes the following components:

0 power plant and associated facilities,

including the plant cooling system

0 500-kilovolt (kV) substation, with

associated transmission line modifications

and communications systems

v water supply system consisting of deep

groundwater wells and associate pipelines

0 new county access road

0 natural gas supply pipeline and

interconnection facilities

0 development of land for agricultural

purposes

0 actions to reduce or prevent environmental

impacts

The proposed power plant and associated

facilities would be built on private property

Big Sandy Energy Project

owned by Caithness in Section 5, Township 15

North, Range 12 West (T1 SN, Rl2W) about 4

miles southeast of Wikieup, and about 2 miles

east of where U.S. Highway 93 (US 93) crosses

the Big Sandy River. The groundwater supply

wells, which would provide a maximum of

4,850 acre-feet of potable and cooling water

annually to the Project from a deep aquifer

(more than 1,000 feet below the ground surface),

would be completed nearby on private property

located in the westem half of Section 7, (TI SN,

RI2W). Land and water would be supplied to

the Mohave County Economic Development

Authority (MCEDA) for agricultural use on

private land in Section 7, (Tl5N, Rl2W). A

buried natural gas pipeline would bring high

pressure natural gas to the power plant for the

gas-fired turbines from at least one ofthe three

existing natural gas transmission lines located

about 39 miles north of the proposed power

plant site near Interstate 40 (I-40). The gas

pipeline would be constructed generally from I

40 south along Hackberry Road,the Mead

Phoenix Project 500-kV transmission line, and

US 93 to the proposed power plant site. Two

altemative corridors within which the pipeline

also could be constructed are presented.

Caithness, a private energy development and

operating company, has applied to the Westem

Area Power Administration (Westem) for

interconnection with the existing Mead-Phoenix

Project 500-kV transmission line. Westem is a

participant (with others) in this transmission line

project and is responsible for certain

maintenance and operation activities. Caithness

also has applied for authorization to build

portions of the natural gas pipeline and the

permanent access road, water pipeline system,

and electrical and control lines to water wells

across public lands administered by the Bureau

of Land Management (BLM).
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1.2 READER’S GUIDE TO THIS

DOCUMENT AND THE EIS PROCESS

The National Environmental Policy Act (NEPA)

of 1969 requires that an environmental impact

statement (EIS) be prepared for any Federal

actions that may significantly affect the human

environment. Since the proposed power plant

would interconnect with the transmission system

managed by Western and the proposed water

and gas pipelines would cross public lands

managed by BLM, the proposed Project

constitutes a Federal action for NEPA purposes.

BLM guidelines (NEPA Handbook H-1790-1)

require proposed actions that may affect public

lands or resources under BLM jurisdiction be

reviewed for NEPA compliance. Equivalent

U.S. Department of Energy (DOE) NEPA

regulations and guidance documents are located

on DOE’s website at http://tis.eh.doe.gov/nepa/.

This section describes ways to find information

in, and related to, this document and provides an

overview of the EIS process.

1.2.1 Reader's Guide

Desired information can be located in the

following ways:

0 review the Table of Contents to find the

page numbers for broad subjects of interest

0 use the index in the back of the document to

locate particular subjects and the pages on

which they are found

Much of the organization of this Draft EIS is

dictated by Federal regulations implementing

NEPA; these regulations are codified at Title 40

Code of Federal Regulations (CFR) Parts 1500

1508 (40 CFR 1500-1508) and, for Western, 10

CFR 1021. This Drafi EIS contains the

following major section headings and

information:

Section 1.0, Introduction — presents the

underlying purpose and need to which BLM and

Westem are responding, and lists the permits

Big Sandy Energy Project

and approvals required for construction and

operation of the Proposed Action.

Section 2.0, Description ofthe Proposed/fiction

andAlternatives — presents details of the

Proposed Action and altematives, describes

altematives considered but eliminated from

further consideration, and presents a

comparative summary of the impacts of the

Proposed Action and altematives. Measures

incorporated into the Proposed Action to reduce

or prevent environmental impacts also are

described.

Section 3.0, Affected Environment and

Environmental Consequences — contains a

description of existing environmental conditions,

analyses of potential impacts from the Proposed

Action and altematives, and presents mitigation

measures to reduce or eliminate environmental

effects and/or enhancement measures not

incorporated into the Proposed Action.

Section 4.0, Cumulative Impacts — presents the

incremental impacts of the Proposed Action

when added to other past, present, and

reasonably foreseeable future actions.

Section 5.0, Other Required Considerations -

describes any irreversible and irretrievable

commitments of resources which would occur if

the Proposed Action were implemented, and the

relationship between local short-tenn uses of the

environment and the maintenance and

enhancement of long-terrn productivity. Existing

Indian trust assets are described, and impacts on

these resources are summarized.

Section 6.0, Consultation and Coordination —

describes the EIS scoping process and other past

and planned agency consultation and public

involvement activities. A list of agencies,

organizations, and individuals to whom this

Draft EIS were sent also is presented.

Section 7.0, List ofPreparers and Contributors

— presents the names and qualifications of the

persons responsible for preparing this Draft EIS.

Introduction
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Section 8.0, References — provides full citation

infonnation for all references cited within the

document. Most cited documents are reasonably

available from other sources and many of the

cited documents are available for public review

at public reading room(s) (refer to Section 6.4

for exact Iocation(s)).

Section 9.0, Glossary — provides an alphabetized

list of definitions of terms used in this Draft EIS.

Section 10.0, Index — provides an alphabetized

list of subjects addressed in this Draft EIS and

the pages on which they are located.

Appendices — include additional documents that

substantiate analysis or provide other

information directly relevant to the EIS.

The following additional features have been

incorporated into this document to aid the

reader:

0 a list of the many abbreviations and

acronyms used is included in the front of the

document

0 lists of tables and figures within the

document are included after the Table of

Contents; graphical presentation of

information has been maximized to the

extent practical

0 occasional “sidebars” of boxed text provide

additional explanatory or background

information

1.2.2 EIS Process

The process for preparing an EIS is detennined

by the Federal regulations implementing NEPA.

The major steps in the EIS process are described

below.

Notice ofIntent (N01) — The EIS process began

when BLM and Westem issued a NOI on April

6, 2000; it was published in the Federal Register

on April 18, 2000. The NOI announced

Westem’s and BLM’s intention to prepare an

EIS and hold a public scoping meeting on May

Big Sandy Energy Project 1_3

3, 2000 conceming the Project proposed by

Caithness.

Scoping Period — The purpose of scoping is to

identify public and agency issues, and possible

altematives to be considered in the EIS. The

scoping process included notifying the general

public, and Federal, state, local, and tribal

agencies of the Proposed Action. BLM and

Westem held a public information and scoping

meeting on May 3, 2000 in Wikieup, Arizona.

The scoping period, its results, and additional

agency and public participation are described in

Section 6.0.

Draft EIS — This document is the Drafi EIS.

This Draft EIS provides a description of the

Proposed Action, considers public and agency

comments received during the public scoping

process, assesses the potential impacts, and

identifies potential measures to mitigate those

impacts. A Notice of Availability (NOA) for the

Draft EIS was published in the Federal Register.

Comment Period and Public Hearings — The

public and agencies may review and comment

on the Draft EIS during a 45-day comment

period. BLM and Westem will hold a public

workshop to provide interested parties an

opportunity to ask questions about the Drafi EIS

analysis and Westem will hold a public hearing

to receive comments; these are further described

in Section 6.0.

Final EIS - The purpose of the Final EIS is for

BLM and Westem to assess, consider, and

respond to public and agency comments

received on the DEIS. A NOA will be published

in the Federal Register when the Final EIS is

available. BLM and Westem will encourage

public review of the Final EIS for 30 days after

it is published.

Records ofDecision (RODs) — BLM and

Westem each will publish independent RODs.

BLM and Westem each will explain the factors

taken into consideration in making its decisions.

BLM and Westem will encourage public review

of the RODs. Westem will take no action on its
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decision until its ROD is made available to the

public.

Mitigation Action Plan (MAP) — After its ROD

is published, Westem will prepare a MAP that

will address mitigation commitments expressed

in its ROD. BLM’s ROD will contain similar

information.

EIS PROCESS

Notice of Intent

V

Scoping Period

Y

Draft EIS

V

Comment Period and Public Hearings

V

Final EIS

V

Record of Decision

Y

Mitigation Action Plan

1.3 AGENCY ROLES AND RELATIONSHIPS

This section presents roles and responsibilities

of both lead and cooperating govemment

agencies in this EIS process. Some relationships

between the EIS process and agency policies,

plans, and programs also are described and

background information is presented to help the

reader understand these roles and relationships.

1.3.1 Lead Agencies

Lead agencies are those preparing or having

taken primary responsibility for preparing the

EIS. Lead agencies for this Drafi EIS are BLM

and Western.

1.3.1.1 Western Area Power Administration

An interconnection with the existing Mead

Phoenix Project 500-kV transmission line has

been requested for the Proposed Action. As a

result, Westem must comply with NEPA and

Big Sandy Energy Project 1_4

has agreed to be a co-lead agency for this Draft

EIS process. In addition, Westem is the lead

agency for purposes of Section 106 of the

National Historic Preservation Act, and

applicable regulations codified at 36 CFR 800.

The electric industry currently is in transition

from a highly regulated industry to one where

market forces develop and shape decisions in the

generation, transmission, and purchase of

energy. Making wholesale and retail power

markets more competitive is consistent with

congressional policy reflected in the Energy

Policy Act of 1992. In particular, the authority

of the Federal Energy Regulatory Commission

(FERC) is expanded in Section 21 1 of the

Federal Power Act (FPA) to require

transmission services be provided upon

application. The FPA also created a new

category of power producers called exempt

wholesale generators (EWGs). Open access to

non-discriminatory transmission services is

essential to competitive power markets, and is

similarly essential to EWGs. Access to available

transmission capacity allows EWGs to provide

electrical energy to the marketplace. Experience

has shown that in an open market, the price to

electricity is very elastic. Competition can drive

the price down; however, the price can be high

during periods of peak demand.

In Arizona, 20 power plants currently are in the

development stages, with a combined generation

capacity of approximately 17,000 MW. Most of

these are being proposed as merchant plants,

meaning that they will operate without long

tenn power contracts for the purpose of selling

power on the wholesale electric market to the

highest bidder. Some of this capacity is needed

to meet growing peak power demands in

Arizona. According to an article in the Arizona

Republic (Jarman 2000), by 2002, the state’s

peak power demand will exceed the existing

capacity by 6,000 MW and by 2008, by

8,500 MW.

On April 7, I995, FERC issued a Notice of

Proposed Rulemaking for Open Access

Transmission Service, published at 60 Federal

Register 17662. The proposed rulemaking was

introduction
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addressed in an EIS (FERC/EIS-0096) issued in

April 1996. The proposed rule addressed in the

Final EIS requires all public utilities owning or

controlling interstate transmission facilities to

offer non-discriminatory open access

transmission services. That is, a utility must

offer to provide third parties, to the maximum

extent possible, with transmission service that

the utility could provide itself on its system.

FERC’s goal was to encourage lower electricity

rates by facilitating the development of

competitive wholesale electric power markets

through the prevention of unduly discriminatory

practices in the provision of transmission

services. The final rulemaking was promulgated

as FERC Order Nos. 888 and 888-A on April

24, 1996, and March 4, I997, respectively.

Westem was established on December 21, 1977,

pursuant to Section 302 of the U.S. Department

of Energy (DOE) Organization Act, Public Law

95-91. Historically, Westem, by law, marketed

Federal power resources predominately to public

utilities. Although Westem is not specifically

subject to the requirements of the FERC Final

Order Nos. 888 and 888-A, the DOE has issued

a Power Marketing Administration Open Access

Transmission Policy that supports the intent of

the FERC’s Notice of Proposed Rulemaking for

Open Access Transmission, which does apply to

Westem. To comply with FERC Orders 888 and

888A, Westem published in the Federal

Register on January 6, I998 its Notice of Final

Open Access Transmission Service Tariff

(Tariff).

Under the Tariff, Westem offers transmission

service for the use of available transmission

capacity in excess of the capacity Westem

requires for the delivery of long-terrn finn

capacity and energy to current contractual

electric service customers of the Federal

govemment. Under the Tariff, Westem will

provide firm and non-finn point-to-point

transmission service and network integration

transmission service to the extent that Western

has available transmission capability. Western

will also perform the necessary studies or

assessments for evaluating requests for

transmission service as set forth in the Tariff.

Big Sandy Energy Project 1_5

Any facility construction or interconnection

necessary to provide transmission service will be

subject to Westem’s General Requirements for

Interconnection, which are available upon

request. Since Westem’s rates are developed by

region under separate public processes pursuant

to applicable Federal laws and regulations, the

rates and charges for specific services provided

under the Tariff are detennined from the

appropriate regional rate schedules.

Westem’s Desert Southwest Regional Office

(DSWR) manages transmission facilities in the

states of Arizona, Califomia, and Nevada.

DSWR manages a control area operations center

through its DSWR office located in Phoenix,

Arizona. The DSWR transmission facilities are

interconnected with transmission facilities of

several non-Federal entities. For this Project,

applicable rates of the Mead-Phoenix Project

500-kV transmission line will be used. Through

Westem’s interconnections with the neighboring

transmission systems that have filed open access

transmission tariffs pursuant to Order No. 888,

an EWG located along the Mead-Phoenix

Project 500-kV transmission line would have

access to markets throughout the westem United

States.

Environmental impacts anticipated to be created

by construction and operation of the Mead

Phoenix Project 50-kV transmission line were

described in the following documents:

0 Environmental Analysis of the Changes to

the Proposed Mead-Phoenix Transmission

Project (Westem I989)

0 Mead Phoenix i500-kV DC Transmission

Line Project Final EIS (DOE 1983)

1.3.1.2 Bureau of Land Management

The Kingman Resource Area Proposed

Resource Management Plan andFinal

Environmental Impact Statement (BLM 1993,

adopted in 1995) guides the management of

public lands within the regions of influence of

the Proposed Action. Public lands in this area

are rich in wildlife, archaeological, scenic,
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recreational, mineral, and forage values. BLM’s

mission is to sustain the health, diversity, and

productivity of public lands for the use and

enjoyment of present and future generations.

BLM planning regulations (43 CFR 1600)

equate land use planning with problem solving

and issue resolution.

With the passage of the Federal Land Policy and

Management Act (FLPMA) in 1976, the BLM

was directed to manage rights-of-way. As

defined in 43 CFR 2880 and 2880, a right-of

way grant is required to use a specific piece of

public land for certain projects, including roads,

pipelines, transmission lines, and

communication sites. Titles I and I1 of the

Mineral Leasing Act (MLA) of 1920 are the

authorities for granting, amending, and renewing

right-of-way through Federal land for oil and gas

pipelines. The regulations covering processing

and monitoring of right-of-way issued under the

MLA are in 43 CFR 2883.

The goals of the BLM right-of-way program are

as follows:

0 coordinate the actions of individuals,

govemment, and business

0 promote the sharing of rights-of-way

0 protect the quality of land resources

0 prevent unnecessary environmental damage

to lands and resources

I protect the holder’s investments in

improvements on the right-of-way

The Proposed Action would require rights-of

way for a pennanent access road, natural gas

pipeline, water pipeline system, and electrical

and control lines on public lands managed by

BLM. As stated in BLM NEPA Handbook H

1790- 1 , “All intemally or extemally proposed

actions on or affecting public lands or resources

under BLM jurisdiction must be reviewed for

NEPA compliance.” As a result, BLM has

agreed to be a co-lead agency for the EIS

process.
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1.3.2 Federal Cooperating Agencies

Consistent with Federal regulations

implementing NEPA (40 CFR 1501.5, 1501.6,

1508.5, and 1508.16), the lead agencies (BLM

and Westem) are responsible for establishing

liaison with all Federal, state, local, and tribal

agencies that have jurisdiction by law or special

expertise with respect to any environmental

impact involved in a proposed action and for

requesting its participation as a cooperating

agency on an EIS, as appropriate.

The following agencies with jurisdiction, special

expertise, or interest in the Proposed Action

have agreed to participate in the EIS process as

cooperating agencies:

I Arizona Department of Water Resources

(ADWR)

0 Arizona Game and Fish Department

(AGFD)

0 Arizona Department of Transportation

(ADOT)

0 Mohave County (through the Planning and

Zoning Department)

0 Hualapai Tribe

0 U.S. Fish and Wildlife Service (USFWS)

The roles and responsibilities of these respective

agencies with respect to the EIS process are

described in the following paragraphs.

1.3.2.1 Arizona Department of Water

Resources

ADWR does not require any pemrits or

approvals associated with the proposed Project.

However, because the proposed Project could

result in potential impacts on local water

resources, and because of its special expertise,

ADWR has been involved in providing

hydrogeological information and data used to

evaluate environmental impacts associated with
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the Proposed Action. In addition, ADWR is

involved in reviewing interim reports produced

as part of the EIS process. Also, an ADWR

representative is on the Arizona Power

Plant/Transmission Line Siting Committee, to

which Caithness has submitted an Application

for a Certificate of Environmental

Compatibility.

1.3.2.2 Arizona Game and Fish Department

In accordance with the U.S. Fish and Wildlife

Coordination Act and Arizona Revised Statutes

(ARS) 17-I02 and 17-231, AGFD is designated

as an authority for fish and wildlife management

in the state of Arizona. Although AGFD has no

permitting or approval system, AGFD has been

consulted regarding measures to minimize

disturbance of riparian habitat and wildlife

crossings and corridors occurring as part of the

Proposed Action.

1.3.2.3 Arizona Department of

Transportation

A right-of-way permit is required from ADOT

for access upon US 93 and for natural gas

pipeline right-of-way along state roads. In

addition, Crossing Permits are required for

pipeline crossings of Federal and state highways.

ADOT has been implementing planned

improvements to US 93 in the vicinity of the

Proposed Action. Documents describing these

improvements and their environmental impacts

include the following:

0 Draft Environmental Assessment for U.S. 93

Concept Design Study - Wikieup to

Interstate 40 (ADOT 2000)

I Draft Environmental Assessment:

Wickenburg — Kingman Highway Segment

2: Santa Maria River — Wikieup Project STP

035-1 (ADOT 1995).

0 Design Concept Report Big Sandy Bridge in

Mohave County (Cannon & Associates, Inc.

1990)

Big Sandy Energy Project 1_7

In addition to its review and approval

responsibility related to right-of-way pennits,

ADOT has provided infonnation on cultural

resources in the Project area.

1.3.2.4 Mohave County Planning and

Zoning Department

Mohave County zoning regulations require that

power plants proposed for private lands be

constructed and operated on lands zoned for

industrial use. Because the 120-acre property on

which the proposed power plant would be

located is an area previously designated as an

agricultural-residential/36-acre minimum lot size

zone, rezoning the property to a heavy

manufacturing zone designation was required. In

addition, an amendment to the land use

designation of the 120-acre property from a rural

development area to an urban development area,

heavy industrial in the Mohave County General

Plan was required.

The requests for rezoning and amendment to the

Mohave County General Plan were presented by

MCEDA representing Caithness at a special

meeting of the Mohave County Board of

Supervisors on April I7, 2000. As stated in

Resolution Nos. 2000-149 and 2000-150, the

Mohave County Planning and Zoning

Commission recommended approval for a

rezone subject to 11 conditions, and approval for

an amendment to the General Plan subject to 6

conditions. The rezone request and amendment

request were approved by the Board of

Supervisors on April 17, 2000.

As stipulated in Resolution Nos. 2000-149 and

2000-150, the following conditions would be

met prior to power plant construction and/or

operation:

0 Legal access with a road and utility right-of

way would be dedicated to Mohave County

on behalf of the public.

0 A Hydrology Report would be submitted to

Mohave County demonstrating that the

water supply is adequate for the proposed

Project.
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0 A site plan would be completed in

accordance with Section 27.P (Site Plan

Requirements).

0 Appropriate zoning, building,

environmental, and floodplain permits

would be obtained prior to construction.

In addition, an excavation/grading permit would

be obtained from the Mohave County Planning

and Zoning Department for road construction

and a pennit to “Build in Roadway” would be

obtained from the Mohave County Public Works

Department for access road construction.

1.3.2.5 Hualapai Tribe

The Hualapai Tribe requested to participate as a

cooperating agency due to its interest in the

natural and cultural resources of the Big Sandy

Valley. Three parcels of tribal land are located in

the upper Big Sandy Valley, approximately 18

miles north of the proposed power plant site, and

the entire valley is within the tribe’s traditional

cultural territory. The tribe’s role as a

cooperating agency involves identifying specific

tribal concems, providing information, and

reviewing studies prepared in support of this

Draft EIS.

Federally recognized Indian tribes are domestic

dependent nations, and the relationship between

the Federal govemment and those tribes is

characterized as one of guardian to ward. In that

guardian role, the Federal govemment is

obligated to protect tribal interests, a duty that is

referred to as trust responsibility. This trust

doctrine is defined through treaties, laws,

executive orders, judicial decisions, and

agreements.

Indian trust responsibility commonly is thought

of as encompassing the following three areas:

I. protection of trust land, assets, and resources

2. protection of tribal sovereignty and self

govemment

3. provision of services

Big Sandy Energy Project

The Hualapai Department of Cultural Resources

also conducted an ethnographic study to address

potential impacts on places of traditional cultural

concem. In addition, a tribal member

participated in the cultural resource survey

conducted to support this document.

1.3.2.6 U.S. Fish and Wildlife Service

Section 7 of the Endangered Species Act of

1973 requires that Federal agencies consult with

the USFWS regarding the potential adverse

effects of proposed actions on listed threatened

and/or endangered species or their listed

habitats. As required by the Endangered Species

Act a Biological Assessment will be prepared by

BLM and Westem and submitted to USFWS

because the Project may have an adverse effect

on one or more species listed under the Act.

The Section 7 process is described in more detail

in Section 3.14. If BLM and Westem determine

that the Proposed Action likely could affect a

threatened or endangered species, and the

USFWS concurs, formal consultation will be

initiated with the USFWS. USFWS will review

the infomration provided by BLM and Western

and will issue a Biological Opinion.

The USFWS has provided technical expertise

and infonnation related to threatened and

endangered species that potentially could be

adversely affected by the Proposed Action,

particularly the southwestem willow flycatcher,

an endangered bird species found along the Big

Sandy River west of the proposed power plant

site. This information has been used in

compiling the Affected Environment and

Environmental Consequences section of this

Drafi EIS.

1.4 PURPOSE AND NEED

Federal regulations implementing NEPA state:

“The statement [the EIS] shall briefly

specify the underlying purpose and need to

which the agency is responding in proposing

the altematives including the proposed

action.” (40 CFR 1502.13) 
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The purpose and need for the Proposed Action

are described below in terms of each of the

proponents and lead Federal agencies involved

in this Project.

 

1.4.1 Underlying Needs for the Proposed

Action

1.4.1.1 Proponents’ Needs for Proposed

Action

The proponents’ (Caithness and MCEDA)

underlying needs for the proposed Project are

detailed below.

Caithness seeks to accomplish the following:

Q Generate and consistently deliver

competitively priced electrical energy, to

short- and mid-terrn electric energy markets

in the westem United States in response to

market demands, using available capacity of

the Mead-Phoenix Project 500-kV

transmission line.

0 Construct and operate a power plant on

private land, in compliance with:

(1) applicable laws and regulations;

(2) industry standards for reliability; and

(3) Caithness’ corporate environmental

objectives to generate power with minimal

impact on the environment.

0 Support MCEDA’s objective for economic

development in the Big Sandy Valley by

providing land adjacent to the proposed

facility and water from the proposed power

plant for agricultural purposes.

MCEDA seeks to accomplish the following:

0 Generate economic benefits, encourage

economic development, and support the

agricultural sector in the Big Sandy Valley

of Mohave County.
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1.4.1.2 Agencies’ Needs for the Proposed

Action

The underlying needs for the lead Federal

agencies (BLM and Westem) regarding the

proposed Project are detailed below.

BLM seeks to accomplish the following:

0 Respond to Caithness's request for rights-of

way across lands managed by the BLM to

the proposed power plant site for portions of

an access road, a natural gas pipeline, water

supply pipeline, and electrical and control

lines.

Westem seeks to accomplish the following:

I Respond to Caithness's request to provide

interconnection of the proposed power plant

to the existing Mead-Phoenix Project

500-kV transmission line.

1.4.2 Purgse for the Progsed Action

Caithness’ purpose is to construct a 720-MW

power plant to generate and sell new,

competitively priced electrical energy and

capacity in the westem United States market,

using the Mead-Phoenix Project 500-kV

transmission line and associated transmission

capacity.

MCEDA’s purpose is to further the economic

development of the Big Sandy Valley and

support agriculture there in partnership with

Caithness.

BLM’s purposes are to ensure that natural gas

pipelines constructed on public lands are safe

and reliable and ensure reclamation of public

lands that would be disturbed.

Westem’s purpose is to meet the intent of the

requirements of FERC Order No. 888 in

providing transmission service to Caithness

consistent with statutory obligations without

degrading reliability or service to existing

customers.
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1_5 pERM|'|'$ AND APPRQVALS REQU|RE|) Table 1-1 summarizes the environmental

regulatory requirements for the proposed

Construction and operation of the proposed Pr0jcct

Project would require compliance with a number

of Federal, state, and local regulations and

would require specific pemiits and permissions.

    

TABLE 1-1

BIG SANDY ENERGY PROJECT

ENVIRONMENTAL REGULATORY REQUIREMENTS

Type of Pennitl

Authorlzin A enc Law or Re - ulation - - rovallActionIConstralnt

Westem Area Power National Environmental Policy Act 0 Record of Decision by Westem for

Administration (Westem) and of 1969 (NEPA) and Implementing transmission line interconnection

Bureau of Land Management Regulations (40 CFR I500-1508) Q Record of Decision by BLM for

(BLM) rights-of-way across public lands

administered by BLM

N8tI0l‘l3I HISIOFIC Preservation AC1 0 Cultural Reggurces Data Recovery

(NHPA) of 1966 as amended Plan

0 Native American Consultations

PT°!¢¢1i°l1 A" (ARPA) Of I979 0 Native American Consultations

Native American Graves Protection Q Protection of remains and funerary

and Repatriation Act (NAGPRA) objects

0 Native American Consultations

EXCCUIIVC Order I I988 0 Flogdplain management

Executive Order I I990 Q Pmteetion nf wetland;

Executive Order 12893 0 Environmental Justice in minority

populations and lower income

populations

Executive Order 13007 0 Protection of Indian sacred sites

and their religious practices

Endangered Species Act 0 Biological Assessment and

—
BLM Federal Land Policy and 0 Right-of-Way Grants for access

~ administered by the BLM

Westem Compliance with Floodplainl Q Statement of findings

Wetlands Environmental Review

U.S. Anny Corps of Engineers Clean Water Act Q Section 404 Permit authorization

—

Management Act (FLPMA) road, water and natural gas

pipeline, and electrical and control

U.S. Fish and Wildlife Service Endangered Species Act Q Section 7 Consultation (Biological

(USFWS) Opinion)

lines crossing of public lands

Migratory Bird Treaty Act Q Depredation pennits
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TABLE 1-1

BIG SANDY ENERGY PROJECT

ENVIRONMENTAL REGULATORY REQUIREMENTS

Type of Perrnitl

Authorizin Aenc Law or R ulation A rovallActionIConstraint

U.S. Environmental Protection Clean Water Act 0 Stonnwater Discharge Permits for

Agency (EPA) construction and operation at

power plant site.

0 National Pollutant Discharge

Elimination System (NPDES)

Pennit

Arizona Corporation Commission Arizona Revised Statutes 0 Certificate of Environmental

Compatibility for siting of power

plant

Arizona Department of Clean Water Act 0 Aquifer Protection Pennit (APP)

Environmental Quality (ADEQ) for construction and operation of

the evaporation ponds

0 Stonnwater Discharge Permits for

construction and operation at

power plant site

Spill Prevention Control and

Counterrneasure Plans for

construction and operation

Section 401 Certification

NPDES Pennit

Clean Air Act Air Quality Pennits to Construct

and Operate (PSD and Title V) for

emissions of regulated pollutants

from plant

0 Fugitive Dust Pennit

Arizona Ambient Air Quality ~ Toxic Air Pollutants Standards for

Guidelines emissions of formaldehyde

Superfund AIDCIICIITICIIIS and o Community Right-to-Know

Reauthorization Act (SARA) Reporting

Title Ill

Resource Conservation and 0 Hazardous waste and hazardous

Recovery Act (RCRA) materials storage and handling

permits

Arizona Game and Fish U.S. Fish and Wildlife o Coordination with U$Fw$/BLM/

Arizona State National Historic Preservation Act 0 Permits on state-owned lands

HISIOTIC PT¢5¢l'V3ti°" 05199 (NHPA) 0 Cultural Resources consultation

with Westem, BLM, and COE

Ar¢h860l0gi<I R6S0llr¢¢S O Cultural Resources Data Recovery

Protection Act (ARPA) of I979 Plan

~0 Native American Consultations

Native American Graves Protection o Protection of remains and funerary

and Repatriation Act (NAGPRA) objects

~0 Native American Consultations
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TABLE 1-1

BIG SANDY ENERGY PROJECT

ENVIRONMENTAL REGULATORY REQUIREMENTS

Type of Permitl

Authorizin - Aenc Law or Re ulation A rovalIActionlConstraint

Arizona State Lands Department State Statutes 0 Right-of-way Permit for portions

  

  

  

  

  

  

  

 
 

  

  

 

 

Arizona Department of State Statutes Crossing Permit for pipeline

Transportation (ADOT) crossings of Federal and state

highways

Pennit for use of right-of-way

Salvage or Removal Permit.

0 Notice of clearing on private lands,

salvage on state lands

0 Zoning Permit

0 Septic/Sewage Package Pennit

0 Building Pennit

0 Excavation Permit (pipeline)

O

Q

Arizona Department of Native Plant Law

Agriculture

Mohave County County Ordinances

Grading Pennit

Amendment to Mohave County

General Plan

Night-sky Ordinance

_a_~
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

2.1 INTRODUCTION

This chapter presents the following information:

0 Description of the Proposed Action

0 Actions incorporated into the Proposed

Action to reduce or prevent environmental

impacts

0 Description of altematives, including

altemative gas pipeline routes and the

No-Action altemative

0 Altematives considered but eliminated from

further analysis

0 Comparative summary of environmental

impacts

Council on Environmental Quality (CEQ)

regulations (Title 40 Code of Federal

Regulations [CFR] Parts 1500-1508) require that

the Bureau of Land Management (BLM) and

Westem Area Power Administration (Westem)

use the review process established by the

National Environmental Policy Act (NEPA) as

amended to evaluate not only the Proposed

Action, but also to identify and review

reasonable altematives to the Proposed Action,

as well as a “No-Action” Altemative. The No

Action Altemative means the proposed Project

would not take place. The No-Action Altemative

provides an environmental baseline against

which impacts of the Proposed Action and

altematives can be compared. CEQ (I981) states

that reasonable altematives include those that

are practical or feasible from a common sense,

technical, and economic standpoint. CEQ

requires this document to identify those

altematives that have been eliminated from

further analysis, and briefly discuss the reasons

why they have been eliminated (40 CFR

1502.14(a)).

The BLM and Westem decision-makers must

consider all the altematives discussed in this

Big Sandy Energy Project 24

document. This comprehensive review ensures

that environmental infonnation is available to

public officials and citizens before decisions are

made and before actions are taken. BLM and

Westem will identify the preferred altemative in

the final environmental impact statement (EIS),

after considering public and agency comments

on this document.

2.2 DESCRIPTION OF THE PROPOSED

ACTION

The Proposed Action is to construct, operate,

and maintain a baseload 720-megawatt (MW)

natural gas-fired, combined-cycle power plant

and ancillary facilities, as described further in

this section. The proposed power plant would

interconnect with the regional electric

transmission grid through an existing 500

kilovolt (kV) transmission line.

The Proposed Action would be located in the

southeastem portion ofMohave County,

Arizona, in the Big Sandy Valley (Figures 2-I

and 2-2). The primary components of the

Proposed Action include the following:

Q power plant and associated facilities and

operations, including the plant cooling

system, waste management operations,

lighting, and fire protection and other safety

systems

0 500-kV substation, with associated

transmission line modifications and

communications facilities

0 water supply system consisting ofdeep

groundwater wells and associated pipelines

9 HOW COURT)’ HCCCSS road

0 natural gas supply pipeline and

interconnection facilities

Description of the Proposed Action and Altematives
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0 development of land for agricultural

purposes

0 actions to reduce or prevent environmental

impacts

The proposed power plant and substation would

be located on private land about 4 miles

southeast of Wikieup, Arizona. Water necessary

for power plant and agricultural operations

would be provided from wells drilled on private

land in the vicinity of the proposed power plant

site. The access road to the power plant and well

field would extend eastward to the proposed

power plant site from U.S. Highway 93 (US 93),

crossing about 2.3 miles of public and private

lands. The high-pressure natural gas pipeline

would extend about 39 miles across private and

Federal and state public lands to the site from

existing pipelines owned by several natural gas

suppliers located along the Interstate 40 (1-40)

corridor. Agricultural development would occur

on private land adjacent to the access road

immediately southwest of the proposed power

plant site. Figure 2-2 shows the general location

of the proposed power plant and most of the

major Project components in the area.

The following sections describe each of the

primary components of the Proposed Action in

more detail.

3.1.1 Power Plant and Associated Facilities

The proposed power plant and associated

evaporation ponds would occupy about 33 acres

ofa I20-acre site located on private land in the

southwest quarter of Section 5, Township 15

North, Range I2 West (Tl SN, R12W). The

power plant would be built in two phases. Phase

1 would be a 500-MW natural gas-fired,

combined-cycle power plant, composed of the

following:

0 two combustion turbine generator sets and

auxiliaries

e one steam turbine generator set and

auxiliaries

Big Sandy Energy Project 2_2

v two triple-pressure heat recovery steam

generators (HRSGs) and exhaust stacks,

each equipped with a selective catalytic

reduction (SCR) system as necessary for the

exhaust gases to meet U.S. Environmental

Protection Agency (EPA) and Arizona

Department of Environmental Quality

(ADEQ) air standards

0 ancillary equipment for the balance of the

power plant systems including cooling

towers, administration (control room) and

support buildings, a communication system,

water systems, fire systems, transformers,

switching gear, and other facilities

Construction of Phase 2, which is expected to

commence within 18 months following

completion of Phase 1, would add the following,

for a total of 720 MW:

0 one single-shaft combustion turbine/steam

turbine generator set and auxiliaries

Q one triple-pressure HRSG and exhaust stack

equipped with an SCR system as necessary

to meet EPA and ADEQ air standards

0 ancillary equipment for the balance of the

plant systems including cooling towers,

water systems, fire systems, a transformer,

switching gear, and other facilities

Specifics of the proposed power plant and

associated facilities are subject to change during

final design and construction. However, no

environmental impacts beyond those assessed in

this document are anticipated. If future changes

to the design ofthe proposed power plant that

constitute a Federal action create the potential

for impacts not assessed in this EIS, BLM and

Westem would conduct additional

environmental reviews pursuant to NEPA.

2.2.1.1 Process Description

The proposed combined-cycle operation uses a

combination of a combustion turbine and steam

turbine to generate electricity. The electrical

generation process converts the heat energy

Description of the Proposed Action and Alternatives
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available from the natural gas to mechanical

energy, then to electrical energy. Inputs to the

system would include natural gas and cooling

water. Outputs would include heat, electrical

energy, and combustion byproducts.

Combustion byproducts primarily would be

water and carbon dioxide (CO2). Some air

pollutants also would be emitted (primarily

nitrogen oxide [NOX], carbon monoxide [CO],

and particulates). A simplified process diagram

(Figure 2-3) is provided to indicate the major

processes that would be involved with the

production of electrical power at the proposed

power plant.

As shown on Figure 2-3, natural gas would be

bumed in combustion turbines, which are

connected to electrical generators that produce

electricity. Each combustion turbine then would

exhaust hot gas to an HRSG, which is a boiler

specifically designed to recover heat from the

gas. Steam generated in the boiler would be

routed to a steam turbine to produce additional

electricity. Each HRSG would include a section

containing a catalyst to reduce air pollutants

present in the combusted gas. The HRSG would

remove some heat and pollutants in the gas, and

the residual heat and air pollutants would be

exhausted through a stack about 130 feet tall.

The stack would contain equipment to monitor

air emissions. Wet cooling towers would provide

cooling for the steam generation cycle and

turbine inlet air. Cooling make-up water would

be supplied from Project groundwater wells, and

wastewater from the cooling system would be

directed to one oftwo evaporation ponds.

Figures 2-4a, b, and c are Project site diagrams

that show locations of the various components of

the proposed power plant, and proposed location

of the substation and evaporation ponds. The

combustion turbines and steam turbines are sited

in close proximity to one another to maximize

the use of shared infrastructure and minimize

system losses. The combustion turbines,

HRSGs, steam turbines, and supporting

generation equipment are referred to throughout

this environmental impact statement (EIS)

collectively as the proposed power plant. The

proposed power plant would cover about I5

acres and would contain the turbines, generators,

Big Sandy Energy Project 2_5

HRSGs, stacks, administration building (control

room), maintenance building/workshop,

warehouse, storage, cooling towers, and parking

for the operating staff. Several buildings and/or

enclosures would contain the mechanical and

electrical equipment. The size of these buildings

would vary with the final layout and design. An

artist’s rendering of Phase 1 of the proposed

power plant is shown on Figure 2-5. Figures 2-6

and 2-7 provide cross-sectional views of the

proposed power plant layout for Phase I; Phase

2 would involve the addition of more of the

same equipment.

The following sections describe the proposed

power plant and associated facilities in more

detail. Refer to Figures 2-4a, b, and c; and

Figure 2-7 for details on locations of the features

discussed. Construction-related information for

the proposed power plant is contained in Section

2.2.7.

2.2.1.2 Combustion Turbines and

Generators

A combustion turbine is similar to a jet engine.

In general, air is compressed and then heated by

the fuel combustion. Energy is recovered as the

high-pressure, high-temperature gas expands

through and tums the turbine. This energy is

used to tum the air compressor and a generator,

producing electrical energy. Two 170-MW

combustion turbines would be constructed as

part of Phase 1. Each combustion turbine would

use advanced combustion technology to

minimize pollutant emissions, and would be

housed in a metal building to protect the unit

from the elements and provide noise reduction.

The air intake system would be mounted above

each combustion turbine to provide filtered air to

the combustion turbine compressor. The intake

system would be equipped with a multistage,

static filter system to clean particulates from the

air. Silencers would be installed to reduce the

potential for noise from the combustion turbine

compressor inlet. The system would be provided

with access for inspection and maintenance. An

inlet air evaporative cooling system using water

as the cooling medium would be provided to

enhance combustion turbine performance at high

local ambient air temperatures. Indirect cooling

Description of the Proposed Action and Altematives
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would be provided for the stator winding and

direct cooling would be provided for the rotor

winding.

A combined-cycle unit using both the steam

turbine and combustion turbine to power one

electrical generator rated at 220 MW would be

added under Phase 2. The combustion turbine

would be similar to the first two and would be

rated at 160 MW.

2.2.1.3 Heat Recovery Steam Generators

and Air Pollution Control Equipment

The high-temperature (about 1,000 degrees

Fahrenheit) combustion turbine exhaust gas

would be directed through its HRSG, for

combined-cycle operation. This HRSG system

would use the heat available in the exhaust gas

to produce steam for the steam turbine.

Duct bumers would be located in the transition

section between each combustion turbine

exhaust and the I-IRSG. Duct bumers are natural

gas bumers that would add about 45 million

British Thermal Units (BTU) per hour of heat to

each HRSG. This additional heat energy would

increase plant electrical output up to an

additional 9 MW for each HRSG. The duct

bumers would be used during periods of peak

energy demand to maximize the plant’s

electrical output.

The reduction in combustion turbine gas

temperature in the HRSG would allow the use of

advanced SCR systems to minimize

concentrations of CO and NOX. The SCR system

would control emissions, as needed, to satisfy air

quality standards. NOX would be controlled in

the exhaust gas during normal operations to a

maximum of2.5 parts per million volume, dry

(ppmvd), corrected to 15 percent oxygen and dry

gas conditions. The CO would be controlled

during normal operation to a maximum emission

rate from the turbine of 5 ppmvd. CO emissions

would increase to 8 ppmvd during duct firing.

The exhaust gas would be discharged through an

integral exhaust stack about I30 feet in height.

Big Sandy Energy Project 2_5

Draft Environmental Impact Statement

The catalyst planned for NO, control requires

the addition of ammonia to the system. Aqueous

ammonia is planned for this Project. About 10

part per million (ppm) of aqueous ammonia

would be expected to exit the system unreacted.

In addition, some formaldehyde and other gases

would be released as a result of the natural gas

combustion process.

Additional details on air pollutant emissions

expected from operation of the proposed power

plant are provided in Section 3.1, Air Resources.

2.2.1.4 Steam Turbines, Generators, and

Condensers

Two steam turbines are proposed, one with

Phase 1 and one with Phase 2. The initial steam

turbine would power a generator rated at about

I60 MW with a water-cooled condenser. The

steam turbine would be fitted with stop and

control valves for the high-pressure steam

admission. The steam turbine and condensers

would be factory-assembled and shipped in

modules for field erection. The proposed design

and size of the steam turbine would provide for

incremental output during peak operations.

After powering the steam turbine, the exhaust

steam would be condensed to water using a

closed system condenser, which would transfer

the heat to water circulated through a cooling

tower.

Under Phase 2, the proposed steam turbine

would drive the same shaft as the gas turbine

also proposed to be installed during Phase 2.

Together, the steam and gas turbines would

power an enclosed air-cooled generator rated at

220 MW. After powering the steam turbine, the

exhaust steam would be condensed, as described

above.

2.2.1.5 Plant Cooling System

The Proposed Action would include two

separate cooling systems. The first would be the

cooling system installed at the inlet of the

turbine that would use evaporation of water to

cool incoming air. This would increase the air

Description of the Proposed Action and Altematives
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density, allowing the combustion turbine to

generate additional energy.

The second cooling system would consist of an

1 1-cell wet cooling tower installed during Phase

1 that would evaporatively cool the water that

has passed through the steam condenser to

condense the low-pressure steam to water. An

additional four-cell cooling tower would be

installed as part of Phase 2. The cooling tower

for the steam cycle built during Phase 1 would

cycle water at the rate of about 219,000 gallons

per minute (gpm). The smaller cooling tower

added as part of Phase 2 would recycle about

82,125 gpm. About 2,400 gpm of water would

be evaporated or lost as water droplets (drift)

from the cooling towers during full load

operation of the 720-MW (Phase I and Phase 2)

power plant. Make-up water for the cooling

towers would be provided from the groundwater

supply wells. The water in the cooling tower

would be cycled through the cooling system up

to 12 times. To keep the dissolved solids

concentration from going too high, a slip stream

of cooling water would be discharged to the

evaporation ponds (refer to Section 2.2.1.6) and

make-up water would be added. Water for

cooling needs would be treated with sodium

hypochlorite (bleach) to control algal fouling.

Less than 0.2 ppm of residual chlorine would be

expected at the cooling water cycle outlet.

2.2.1.6 Waste Management

Solid and Hazardous Waste/Materials

Most of the solid waste generated during both

construction and operation of the proposed

power plant and associated facilities would be

non-hazardous wastes typical of those generated

by other human activities, such as used rags,

empty parts containers, and office waste. About

50 tons per year (tpy) of general solid waste

(rubbish) would be expected fi'om routine

operations.

Solid waste would be temporarily stored at the

proposed power plant site in containers provided

by a commercial waste handling facility. These

materials would be collected and transported by

Big Sandy Energy Project
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a licensed hauler to an approved disposal facility

authorized to accept this type of waste. All waste

collection and disposal would be performed in

accordance with regulatory requirements

(Resource Conservation and Recovery Act

[RCRA]) and applicable health and safety

standards.

Several special or potentially hazardous wastes

would be generated from routine operations.

These include waste lubricating oils (12 tpy) and

associated used oil filters, spent solvents (12

tpy), 100 empty drums per year, and spent SCR

catalyst (24 tpy). Used oil, spent solvents, used

oil filters and empty drums would be recycled

by a licensed contract recycling company. Spent

SCR catalyst would be retumed to the supplier

to be recycled or disposed of as a hazardous

waste in an approved and permitted landfill.

Other hazardous wastes generated would include

chemical cleaning wastes (such as alkaline and

acid cleaning solutions used during pre

operational chemical cleaning of the HRSGs),

acid cleaning solutions used for chemical

cleaning of the HRSGs after the units are put

into service, and turbine wash and HRSG

fireside wash waters. These would be classified

as characteristically hazardous because of their

typically high metal concentrations. They would

be stored temporarily on site in portable tanks

and would be disposed of in accordance with

applicable regulatory requirements (RCRA).

About 120 tpy of these cleaning/flushing waste

solutions could be expected from routine

operations.

Hazardous materials, including solvents, acid,

and oil, would be stored and used during

construction and operation of the proposed

power plant and associated facilities. Table 2-1

lists the various chemicals that likely would be

used at the proposed power plant or other

facilities. All materials would be stored,

handled, and used in accordance with applicable

regulations and standards (RCRA), and workers

would be properly trained in hazardous materials

identification and handling.
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TABLE 2-1

CHEMICALS STORED AT THE PROPOSED POWER PLANT SITE 

 

CAS Maximum

Chemical Name’ Number Quantit On-Site

Aqueous Ammonia Ammonium Hydroxide I336-21-6 l0,000 gallons

<19 to —-:
NALCO 356 Cyclohexylamine (20 to 40%) 108-91-8 2,000 gallons

— <5 lo W» -

NALCO 7280 Polyacrylic Acid (20 to 40% solution) N/A 250 gallons

—-—

N/A

NALCO 7213 Tetrasodium ethylenedia-minetetraacetate 64-02-8 2,000 gallons

(I0 to 20% solution)

~Sodium Polyacrylate

Mineral Insulating Oil N/A 25,000 to 40,000

EI— W100 gallons

IW— 600 gallons

~
N/A

Laboratory Reagents Various N/A Small Quantities

—
* Provides the most toxic chemical used in the solution or fonnulation

' The majority of the mineral insulating oil would be stored at the substation.

Bulk chemicals used at the proposed power plant and feed areas would be directed to a

would be stored in storage tanks, and other neutralization area for neutralization, if

chemicals would be stored in retumable delivery necessary. Drain piping for volatile chemicals

containers. Chemical storage and chemical feed would be equipped with traps and isolated from

areas would be designed to contain leaks and other drains to eliminate noxious or toxic

spills. Benns and drain piping design would vapors. Afier neutralization, water collected

allow a full-tank capacity spill without from the chemical storage areas would be

overflowing the benns. For multiple tanks directed to the cooling tower basin whenever

located within the same bermed area, the possible. Locations of chemicals and lube oils

capacity of the largest single tank would expected to be used at the proposed power plant

determine the volume of the bermed area and are noted on Figures 2-4b and c.

drain piping. Drains from the chemical storage
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Aqueous ammonia would be used in the SCR

system. The aqueous ammonia would be stored

in tanks within a containment basin. Ammonia

vapor detection equipment would be installed to

detect escaping ammonia and activate alarms

and the automatic vapor suppression features.

Potential discharges from areas containing or

using hazardous materials, and the best

management practices that would be used to

ensure discharges do not occur or are contained,

are discussed in the Big Sandy Stormwarer

Pollution Prevention Plan, which is included as

Appendix A.

Wastewater/Stonnwater

Sanitary wastes would be directed to a septic

system and drain field constructed for the

proposed power plant; the location within the

proposed power plant site is noted on Figure 2

4b. Process water would be used in boilers and

for cooling and cleaning purposes. Process

wastewater would be recycled to the maximum

extent feasible, and wastewater that could no

longer be recycled would be evaporated. No

discharge of process wastewater is proposed,

and the proposed power plant would be designed

and operated as a zero discharge facility. Process

wastewater would be treated using an advanced

wastewater treatment system, which would

retum relatively clean water to the process and

send a concentrated brine waste stream to an

evaporation pond.

Floor drains would discharge to an oil/water

separator, where oily wastes would be removed

and the water sent to the process wastewater

treatment system. A licensed contractor would

collect and recycle or dispose of these oily

wastes.

Stonnwater from the power plant site surface

runoff also would be discharged to the

evaporation ponds. Section 2.2.8.4 provides a

summary of the stormwater management

features of the Proposed Action.

Big Sandy Energy Project
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Evaporation Ponds

Two wastewater storage/evaporation ponds

would be constructed west of the proposed

power plant and substation (refer to Figure

2-4a). The two ponds would be bisected by a

small drainage channel. Together, the ponds

would occupy a total of I8 acres. Each pond

would be fenced with four-strand barbed wire.

The ponds would receive discharged process

wastewater, cooling tower blowdown water, and

stormwater runoff from the proposed power

plant site and substation. The ponds would

require a permit from ADEQ for aquifer

protection, and would meet the design

requirements of ADEQ and the Arizona

Department of Water Resources (ADWR).

Each pond would be provided with two liners. A

leak detection and leachate collection system

would be installed between the liners. The outer

(bottom) liner would consist of 12 inches of clay

or an altemative material with a hydraulic

conductivity of I x l0'° centimeters per second

(cm/sec) or less. Above the leak detection

system, an inner (top) liner would be constructed

with a 60 mil high-density polyethylene (HDPE)

geomembrane. The HDPE would be textured on

both sides to increase frictional resistance to

slippage of cover material.

The interior bottom of each pond above the

inner liner would be covered with a 12-inch

thick layer of prepared cover material to prevent

wind uplifting, mechanical damage, and other

types of potential damage to the inner liner.

Interior slopes of the ponds on top of the inner

liner would be covered with a 12-inch-thick

layer of prepared cover material, a layer of I0

ounce sewn polypropylene geotextile, and a

minimum of a 9-inch-thick layer of riprap with

an average size of 6 inches. The size of the

riprap might be increased to accommodate

surface waves in the pond. Exterior slopes of the

dike surrounding each pond would be covered

with a 6-inch layer of gravel or crushed rock for

wind and rainwater protection.
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Each pond would be provided with an

independent leak detection and removal system

(LDRS) between the inner and outer liners. An

HDPE geonet with a minimum thickness of 150

mils would be installed between the liners to

collect leakage through the inner liner and carry

the liquids to a drainage trench located in the

center bottom of each cell. The drainage trench

would be rock-filled and constructed with a

minimum of a 6-inch-diameter perforated HDPE

pipe. A geotextile cushion layer would be placed

around the rock to prevent punctures of the

geomembrane liner.

Each pond would have a rock-filled collection

sump constructed within the LDRS. This

collection sump would have a minimum depth of

30 inches. A perforated HDPE sump pipe would

be installed inside of each sump. Each sump

pipe would extend up the side slope of the cell to

a concrete access area. A horizontal sump pump

would be installed inside each sump pipe to

pump out leakage and retum it back into the

pond. Each pump would have a local mounted

controller with instrumentation. Each pump

would be sized to remove twice the maximum

leakage resulting from one l00-millimeter

diameter hole per acre with the pond at its

maximum water level.

The pond influent system would be designed so

that each pond could operate independently

should a shutdown of a pond for maintenance be

required. Discharge into each pond would be via

pipes installed over the top of the dike and into

each pond.

The calculated volume of storrnwater retention

required at the proposed power plant site and

substation would be 7.44 acre-feet

(324,086 cubic feet). This amount of storage was

determined using information and calculation

procedures in accordance with the ADEQ

guidelines and procedures for stonnwater

detention/retention, which predicted a 100-year,

24-hour storm event (refer to Section 2.2.8.4).

This amount was added to the amount of process

wastewater expected in order to properly size the

evaporation ponds.
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2.2.1.7 PlantAuxiliaries

Lighting

Lights would be necessary to safely operate the

facility at night. Lighting would be limited to

areas required for safety in and around the

proposed power plant and substation; no lighting

is proposed for the area around the evaporation

ponds. Lighting would be shielded from public

view where and when possible. Lighting would

be directed downward and shielded in

accordance with the Mohave County Night Sky

Ordinance. Highly directional, high-pressure

sodium vapor fixtures would be used.

Communication Facilities

A microwave communication tower and antenna

would be constructed on the proposed power

plant site to deliver signals from control centers

and other remote locations, and to report

operating status. This network also would

provide voice communication from dispatchers

to power plant operators and maintenance

personnel. Microwave communications require

an unobstructed “line of sight” between

antennas. A communications tower about 6

meters (20 feet) high would be constructed at the

proposed power plant site, with a microwave

antenna aimed toward an existing

communication link on Aubrey Peak or in

Wikieup.

Grounding and Cathodic Protection

The Proposed Action would include a grounding

system that would be designed and installed in

accordance with applicable industry standards.

The proposed power plant’s electrical system

would be susceptible to ground faults, lightning,

and switching surges that could result in high

voltage, creating a hazard to site personnel and

electrical equipment. The grounding system

would minimize these risks by shunting over

voltage phenomena to ground in a manner that

would reduce exposure of personnel or

equipment to excessive voltage, current, or

temperature. Industry standards and guidelines

Description of the Proposed Action and Altematives
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for grounding of generation equipment and

substations would be followed.

The grounding grid would be a network of bare

copper conductors, laid out in an orthogonal

pattem. The conductor size, spacing of

conductors, and depth of burial would be

determined by design based upon a number of

factors, including soil characteristics and

maximum ground fault and lightning intensity.

Ground rods might be driven deeper into the

earth and bonded to the grid, if necessary, to

obtain adequate contact with the earth. There

would be risers fi'om the grid to the surface,

where grounding wires to equipment and

structures would be connected.

Cathodic protection systems would be provided.

to control the corrosion of underground metal

piping. Cathodic protection would include

protective covering of pipes, as well as

sacrificial anode systems. Depending upon the

corrosion potential and the site soils, either

passive or impressed current cathodic protection

would be provided.

Fire Protection

Fire protection would be supplied by the use of

diesel-driven emergency fire pumps, in

accordance with National Fire Protection

Association (NFPA) guidelines. Fire detection

devices would be installed at key points

throughout the proposed power plant. These

would include smoke detectors, flame detectors,

and temperature detectors, as appropriate.

Fixed fire suppression systems would be

installed at determined fire risk areas, such as

the turbine lubrication oil equipment and cooling

towers. The power plant fire suppression water

loop also would supply water to a vapor

suppression system at the aqueous ammonia

storage tank area. Sprinkler systems also would

be installed in the control/administration

building and fire pump building, as required by

NFPA and local code requirements. The

combustion turbine generator units would be

protected by a deluge spray mist-type fire

protection system.

Big Sandy Energy Project
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Hand-held fire extinguishers and hand cart

extinguishers of the appropriate size and rating

would be located in accordance with NFPA l0,

Standard for Portable Fire Extinguishers,

throughout the facility.

Safety Systems

Several safety features would be integrated into

the power plant design, including the following:

Emergency power for control and protection

systems for the combustion turbines would

be supplied from redundant direct current

systems within the respective combustion

turbine. Power for control and protection

systems for the boilers, steam turbine, and

balance of plant would be supplied from a

redundant direct current system (batteries)

not associated with the combustion turbines.

All electrical systems would be grounded to

reduce the potential for electrical shock.

All high-pressure steam systems would be

routinely tested and inspected to ensure

adequate reliability and safe operation.

All structures would be designed and

constructed to comply with Uniform

Building Code (UBC) Seismic Zone 2b

practices.

Safety showers and eyewashes would be

provided adjacent to, or in the area of, all

chemical storage and use areas. Hose

connections would be provided near the

chemical storage and feed areas to fiush

spills and leaks to the neutralization facility.

Power plant personnel would use state

approved personal protective equipment

during chemical spill containment and

cleanup activities. Personnel would be

properly trained in the handling of these

chemicals and instructed in the procedures

to follow in case of a chemical spill or

accidental release. Adequate supplies of

absorbent material would be stored on site

for spill cleanup.
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0 Electric equipment insulating materials

would be specified to be free of

polychlorinated biphenyls (PCBs).

¢ Hazardous wastes generated during

construction would be handled, controlled,

and disposed of by the contractor in

accordance with standard industry practices

and appropriate regulations.

0 A 6-foot-high chain-link fence would be

installed around the perimeter of the

proposed power plant site and around

individual water well heads. A four-strand

barbed wire fence would be installed around

the evaporation ponds. A cattle guard and

gate would be installed where the access

road enters the plant, and the gate would

remain closed during normal operating

hours.

2.2.1.8 Operational Noise

A typical combined-cycle power plant

generating 720-MW of power has a

characteristic noise level of 75 A-weighted

decibels (dBA) at 400 feet from the main

facilities. Much of this noise originates from the

turbines and cooling towers, but operational

noise can occur from a variety of sources and

activities at the plant. Section 3.1.8 provides

more detail on noise levels that could be

expected at various distances from the proposed

power plant boundary.

2.2.2 Transmission System Modifications

2.2.2.1 Substation and Electrical Equipment

The substation would provide the

interconnection between the proposed power

plant and the Mead-Phoenix Project 500-kV

transmission line. The proposed electrical

substation for the high-voltage transmission

interconnection would cover about 12 acres and

would be located between the proposed power

plant and the existing Mead-Phoenix Project

500-kV transmission line. The transmission line

crosses the proposed power plant site,

eliminating the need for new electrical

transmission lines to connect the proposed

power plant to the regional grid. Westem would

design, construct, maintain, and operate the

proposed substation. Figure 2-4a shows the

location of the substation, and Figure 2-8

provides a photograph of a typical substation. A

substation contains several different kinds of

equipment arranged to can'y out electrical

functions, minimize safety risk, and

accommodate operation and maintenance. The

discussion below describes the equipment that

would be installed in the proposed substation.

Transformers

Three 3-phase 500/I 6-kV transformers would be

installed during the first phase ofthe proposed

Project to step-up the voltage from the proposed

power plant. Electricity produced by the steam

turbine generators and the combustion turbine

generators would be transformed to 500-kV for

delivery over the transmission system. Each

generator would be connected to the high

voltage substation via generator leads, conductor

support structures, and a generator step-up

transformer. Also, one 3-phase 69/ I 6-kV

transformer for interconnecting with the existing

Mohave Electric Cooperative (MEC) 69-kV

transmission line would be used for construction

power and station service. One 3-phase

16/ I 2.47-kV transfonner would be installed for

serving water supply pump loads. A 500/69-kV

transformer may be installed to strengthen the tie

with the local 69-kV system. For Phase 2 of the

proposed Project, one additional 3-phase

500/ I 6-kV generator step-up transformer would

be installed.

The step-up transfonners each would contain

about 45 cubic meters (12,000 gallons) of

cooling oil. An oil containment liner would be

installed to collect and retain oil within the

substation should an oil spill occur, in

accordance with a Spill Prevention, Control and

Countenneasures (SPCC) Plan. Only newly

purchased electrical equipment certified as PCB

free would be installed.
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Power Circuit Breakers

Breakers automatically interrupt power flow on

a transmission line at the time of an electrical

fault. Depending upon the final design, eight or

nine breakers would be provided in the

substation to connect the proposed power plant

to the Mead-Phoenix Project 500-kV

transmission line. The type of breaker planned

for the proposed substation, called a gas breaker,

would be insulated by special nonconducting gas

(sulfur hexafluoride [SF6]). Small amounts of

hydraulic fluids would be used to open and close

the electrical contacts within the breaker.

SP6 is a greenhouse gas. The use, storage, and

replacement of SF6 would be monitored and

managed by Westem to minimize any releases to

the environment. SF6 gas in substation circuit

breakers would be contained within sealed units.

Equipment as delivered from the manufacturer

would be required to be factory-tested and

certified not to leak. After installation, the

equipment would be scanned for detection of

leaks, and repairs made as appropriate. During

use, the equipment would be monitored by

periodic substation inspections for indications of

leakage. During servicing, SF6 gas would be

evacuated using sealed gas containment

equipment, thereby remaining totally contained.

Switches

Switches are devices used to mechanically

disconnect or isolate equipment. Switches would

be located on both sides of circuit breakers.

Buswork, Bus Pedestals

Power moves within a substation and between

breakers and other equipment on bundled

aluminum conductors, which are elevated by bus

poles and towers called bus pedestals. Buswork

within the proposed substation would transport

the entire plant's power output to the Mead

Phoenix Project S00-kV transmission line. Bus

pedestals would be grounded in accordance with

the National Electrical Safety Code (NESC).

Big Sandy Energy Project
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Substation Fence

A chain-link fence with standard barbed wire on

top would provide security for the substation.

Adequate space would be provided inside the

fence to maneuver construction and maintenance

vehicles. The fencing would be grounded in

accordance with the NESC.

Substation Rock Surfacing

A 6-inch layer of rock and binder material

selected for its insulating properties would be

placed on the ground within the proposed

substation to help protect operation and

maintenance personnel from electrical danger in

the event of electrical failures.

Control House

Electric/electronic controls and monitoring

equipment for the power system would be

housed in a building within the proposed

substation. Control houses would be heated and

air-conditioned to provide a controlled

environment for equipment. Electrical service

would be provided by a station-service

transformer that would provide 208/ I20-volt (V)

service to the control house.

2.2.2.2 Transmission Interconnection

The proposed substation would be located east

of the Mead-Phoenix Project 500-kV

transmission line between two existing

transmission line structures. Westem proposes to

install two new tuming dead-end structures to

provide a tie with the new substation. Each

tuming structure would be a steel-lattice self

supporting tower or three new single-pole

structures, and provide for tums of 90 degrees or

greater into the new substation. It is envisioned

that the new structures would be located within

the existing Mead-Phoenix Project 500-kV

transmission line right-of-way in the span

between the two existing structures west ofthe

proposed substation. However, depending on

outage requirements, it may be necessary to

erect the structures adjacent to, and east of, the

existing right-of-way to reduce outage time
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during installation, or install temporary wood

pole structures to bypass the substation until the

proposed power plant is ready for

interconnection.

Prior to placing the substation in service, the

existing Mead-Phoenix Project conductors in the

span west of the substation would be cut and

attached to the new turning structures. New

conductors would be installed from the new

tuming structures to A-frame tubular steel take

off structures, and between the take-off

structures and bus tubing within the substation.

Typical dead-end tuming structures are shown

on Figure 2-9. The locations of the new dead

end structures are indicated on Figure 2-4a.

2.2.2.3 Communication Facilities

Primary Communication System

Substation equipment would be operated

remotely from the Westem Desert Southwest

Region Operations Center in Phoenix through a

Supervisory Control and Data Acquisition

(SCADA) system. The system would

communicate with the control house ofthe

proposed substation through links with an

existing microwave system. To provide the

links, Westem would install a communications

tower within the proposed substation adjacent to

the control house. The height of the tower would

be detennined during the design phase of the

communication tower, but is expected to be less

than 60 feet high. A microwave dish about 10

feet in diameter would be installed on the tower

and pointed towards an existing Westem

microwave tower at Hayden Peak in the

Hualapai Mountains. A microwave dish about

I0 feet in diameter would be added to the

Hayden Peak tower. The addition of the

microwave dishes would provide a link with

Westem’s existing microwave communications

system.

Dual/Redundant Communication System

A redundant communication system also would

be installed. The redundant system would be

designed to provide a backup communication

Big Sandy Energy Project
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system in the event that the primary

communication system is interrupted. There are

two options for installing the redundant

communication system. The first option would

include the following two actions:

l. Replacing an existing overhead static wire

with an optical ground wire (OPGW) on the

existing Mead-Liberty 345-kV transmission

line between the proposed substation and

Westem’s existing Peacock Substation.

From the Peacock Substation, there is a fiber

optic path to Westem‘s Phoenix Substation

in Phoenix. The Peacock Substation is about

46 miles north of the proposed substation.

2. Adding a microwave link between

Westem’s Phoenix Substation and Perkins

Substation via an existing Westem

microwave facility at Towers Mountain

(located at latitude 34 degrees, 14', 06",

longitude I12 degrees, 21', 59"). New

microwave dishes would be required at

Phoenix, Towers Mountain, and Perkins.

The second option would involve linking the

proposed substation with the existing Salt River

Project (SRP) microwave system, which

currently is being used as a backup for the

Mead-Phoenix Project 500-kV transmission line.

This option would entail installing microwave

dishes at the proposed substation and an existing

SRP microwave facility. An intennediate tower

may be required if a microwave path cannot be

found between the proposed substation and an

SRP microwave tower. Westem would select the

redundant communication system upon

completion of further communications study.

Regeneration stations would not be required for

the installation of OPGW. Westem would own

the OPGW, electronics equipment used by

Westem, and the ancillary facilities. The Project

would not change the size of the right-of-way or

the way in which the transmission line is

maintained. No new road construction would be

required. New ground disturbance during

construction would be limited to pulling and

tensioning sites along the Mead-Liberty 345-kV

transmission line, trenching between the
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substation and a transmission structure on the

Mead-Liberty 345-kV transmission line, west of

the proposed substation, and OPGW spool

storage and handling areas. It is anticipated that

all pulling and tensioning sites would be within

the existing transmission line right-of-way. Each

pulling and tensioning site would temporarily

disturb an area about I20 by I20 feet or 0.33

acre. The sites would be located in previously

disturbed areas to the extent feasible within the

existing right-of-way. The number of pulling

and tensioning sites would depend on the lengths

ofOPGW procured for the installation.

Typically, the cable lengths average about 3

miles in length. Therefore, with a length of

about 46 miles, 15 sites would be needed,

involving the temporary disturbance of about 5

acres of existing right-of-way.

The OPGW would be composed of not more

than 48 dielectric fibers (which do not conduct

electricity) encased in a metal jacket that

protects the fibers and serves the purpose of the

static line it would replace. The fibers with their

protective coatings, including the metal jacket,

would create a cable about 1 inch in diameter.

The cable would not emit any additional noise,

or electric or magnetic fields. The OPGW would

be attached at or near the top of each electrical

transmission line structure above the electrical

conductors. The OPGW would not be used for

commercial purposes.

2.2.3 Water Supply %tem

The water supply system for the Project water

requirements would consist of up to five

groundwater wells, pumps, a water storage tank,

and associated piping. Groundwater from a deep

aquifer in the Big Sandy Valley is the planned

source ofwater for the Project. Raw water

would be provided from up to five groundwater

wells drilled and completed to a depth of about

1,500 feet. Up to four of these would be on

private land in Section 7, and one well that

already has been drilled as a test production well

is in the southwest comer of Section 5 adjacent

to the proposed power plant site. A water

pipeline (either aboveground or buried within

the access road right-of-way) would direct the
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water to the proposed power plant and

agricultural area. Where the pipeline would

parallel the power plant access road, it would be

buried within the road right-of-way. Figure 2-10

shows the proposed location of the wells and

water pipelines, plus other plant utilities.

Under normal operating conditions, two of the

wells would be pumped at any one time, each at

a rate of about 1,200 gpm. The wells would be

cycled at about two-week intervals. The

maximum pumping rate would be about 5,000

gpm, which would utilize up to all five ofthe

wells. The maximum annual consumption of

water would be about 4,850 acre-feet (equivalent

to 3,000 gpm). Approximately 81 percent of the

water extracted would be used for cooling within

the cooling towers themselves and 2 percent of

the water would be conveyed to the evaporation

ponds. Of the remaining 17 percent,

approximately 13 percent would be used for the

proposed agricultural activities, and 4 percent

would be used for plant personnel and

evaporative losses.

The electrical groundwater pumps would be

powered from the proposed power plant via an

underground 4,160-V electrical circuit. That

line, and a control line, would be buried in or

immediately adjacent to the well access roads.

An aboveground pipeline from each well would

be constructed to a 250,000-gallon water storage

or “head” tank to be located on the northeast

well pad site in Section 7 (Figure 2-10). A single

underground line would convey water from this

tank to the 600,000-gallon raw water supply

tank on the proposed power plant site near the

administration (control room) building. Some of

the wells also would be able to provide water

directly to the proposed agricultural activities

discussed in Section 2.2.6 through either

aboveground or buried pipelines that would be

placed within the access road right-of-way.

Demineralized water for power plant

requirements would be generated from the well

water using a reverse-osmosis system, followed

by a mixed-bed demineralizer unit. The output

of this unit would go to one demineralized water
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storage tank with a capacity of about 600,000

gallons, located on the proposed power plant site

near the raw water tank. It then would be

distributed to the various users within the

proposed power plant and associated facilities.

2.2.4 Access Road

Access to the proposed power plant site,

groundwater well field, and other properties in

the vicinity would be principally provided by

about 2.3 miles of a new Mohave County road.

The road would begin at the Cholla Canyon

Ranch Road intersection with US 93, cross

Sycamore Creek, and end at the proposed power

plant. The portion of the access road from the

southwest comer of Section 5 to the proposed

power plant would be a private road.

The Mohave County road would be constructed

within a 150-foot-wide county road and utility

easement adjacent to the section lines between

Sections 1 and 12, TISN, Rl3W and Sections 6

and 7, TISN, R12W. The Mohave County road

right-of-way would not be fenced. The private

road would be posted to reduce unauthorized

access to private lands.

The area needed for construction would be a 90

foot wide path for a total disturbed area of 21

acres. The width ofthe pennanent roadbed

would be 26 feet wide. The road would include a

concrete box culvert at the Sycamore Creek

crossing and seven pipe culverts at smaller

drainages. The concrete box culvert across

Sycamore Creek would be constructed of 10

individual boxes, each having a cross-section of

I2 feet wide by 8 feet high and each will be 58

feet long as the creek flows. The boxes would be

constructed side by side and extend 120 feet

across the Sycamore Creek streambed. The

culvert would provide an 8-foot clearance above

the streambed and an apron with riprap would be

provided at grade on the downstream side ofthe

culvert. The box culvert and road would be

designed to handle a I00-year stom1 event.

Figure 2-ll shows the proposed location of the

access road and associated land jurisdiction. The

road would cross about 700 feet ofBLM

managed public land at thejunction with US 93

Big Sandy Energy Project
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and a small portion of BLM-managed land at the

southwest comer of Section 5.

2.2.5 Natural Gas Supply Pigline

A new 16- to 20-inch diameter high-pressure

underground natural gas supply pipeline would

bring natural gas to the proposed power plant

from one or more of three interstate natural gas

transmission pipelines located about 39 miles

north of the proposed power plant site,

immediately north and south of I-40. The

proposed natural gas supply pipeline would have

a nominal 50-foot-wide right-of-way and request

authorization for construction disturbance within

a nominal I00-foot-wide area. The pipeline

would be constructed, owned, and operated by

either the Project proponent (Caithness) or

another entity. Figure 2-I2 depicts the location

of the proposed and altemative pipeline

corridors evaluated in this Draft EIS.

This Draft EIS uses a corridor concept to locate

and analyze altemative pipeline routes. Rather

than identifying a specific alignment for the

pipeline right-of-way, the routes follow broader

corridors that allow adjustments to be made in

the final engineered alignment of the pipeline, so

that constraints identified during pre

construction surveys and right-of-way

negotiations can be accommodated. Use of

corridors rather than a specific alignment in this

EIS provides the flexibility to make adjustments

for these circumstances.

To the extent feasible, the pipeline would be

located within a corridor such that permanent

displacement of an existing use, such as a

residence or business, is avoided. Compensation

for use of lands would be determined through

mutually agreeable business negotiations or, to

the extent applicable, a court of law under a

condemnation action. If the pipeline owner does

not have the power of eminent domain, it would

not be able to initiate a condemnation action and

no use of the land would occur unless the

proponent obtained the consent of the

landowner.
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Natural Gas Pipeline Tenninology

  

Proposed and altemative corridors were developed by

delineating areas within which the pipeline could be

sited. The corridors were broken down into links or

corridor segments, based on where the con'idors

interconnected, to facilitate the analysis. The final

pipeline alignment could fall anywhere within the

corridors. The following terminology will be used in

the description of the pipeline altematives:

  

0 Route - the full length of either a pipeline

alignment or pipeline corridor segments that

allow the pipeline to be built from the start point

to the end point (from near existing gas pipelines

near I-40 to proposed power plant)

  

  

Alignment — the specific location for the

pipeline (that is, it will be built “here”)
  

Corridor - the more general area within which

the pipeline would be built

  

Corridor Segments — sections of pipeline

corridor which, when pieced together, could

define a pipeline route; sometimes referred to as

“links.” Segments are described in detail in

Table 2-2.

  

This EIS analyzes the effects of construction and

operation of the natural gas pipeline, including

required construction staging areas and a

nominal 90-foot-wide area of disturbance along

the route, within each corridor segment.

However, once detailed pre-construction surveys

are complete and any site-specific issues are

resolved, the final alignment of the pipeline

within the con'idor segments will be selected and

approved by the agencies.

As can be seen on Figure 2-12, both the

proposed and altemative pipeline corridors

consist of various combinations of 13 individual

corridor segments, ranging in width from I00

feet (within road rights-of-way) to nearly I mile

(to provide additional room to avoid sensitive

resources and topographic obstacles). These

segments have been assigned alphanumeric

designations. The five corridor segments

following existing or proposed roads (Hackberry

Road, US 93, and the new Mohave County
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access road ) have been labeled R1 through R5

(“R” for “road”). The five corridor segments

following the Mead-Liberty 345-kV and Mead

Phoenix Project 500-kV transmission lines have

been labeled T1 through T5 (“T” for

“transmission”). Three corridor segments that

provide for potential crossover between the road

and transmission line corridors have been

labeled Cl through C3 (“C” for “crossover”).

Detailed descriptions of the 13 segments are

provided in Table 2-2, and Table 2-3

summarizes the length (in miles) associated with

each segment.

The Proposed Action (proposed route) for the

gas pipeline follows the following sequence of

corridor segments:

R1-C1 -T3-C3-T4-R5

The following describes the general path of the

proposed route; refer to Table 2-3 for additional

detail on the location and width of each corridor

segment.

The proposed pipeline would begin at the points

of connection with one or more of the three

potential gas transmission pipelines, in Section

3, T20N, RI 3W and/or Section 35, T2lN,

RI3W. From this connection, the pipeline would

proceed along corridor segment RI , heading

south in the 100 to 150-foot-wide right-of-way

of Hackben'y Road, a Mohave County road.

There is an existing underpass where Hackbeny

Road goes under l-40 that the pipeline would

follow. This corridor segment is about 3.9 miles

long and passes through relatively undeveloped

private and state-owned lands.

The proposed pipeline would then follow

corridor segment C1, which begins at the

intersection of Hackberry Road and the

southeast comer of Section 16, T2lN, R1 3W.

The corridor segment heads to the west, crossing

US 93 on a path that avoids the planned traffic

interchange at the junction of Hackberry Road

and US 93. It then tums southwest and increases

in width to 2,000 feet until intersecting the

transmission line corridor at the junction of

segments T2 and T3. This corridor segment
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TABLE 2-2

CORRIDOR SEGMENT DESCRIPTIONS

Rod Segments
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This corridor segment begins at the northemmost potential supply pipeline (Questar) located in

T21N, Rl3W and heads south along Hackberry Road, crossing under I-40. This segment

encompasses the Mohave County Hackberry Road right-of-way, which varies between 100 and

150 feet wide. The corridor segment is approximately 3.9 miles long and passes through

relatively undeveloped, privately owned and State Trust land. This corridor segment ends at the

intersection of Hackberry Road and the southeast comer of Section 16, T2lN, Rl3W, where it

intersects with corridor segment Cl.

This corridor segment begins at the southem end of corridor segment R1, and encompasses the

Hackberry Road right-of-way to its junction with US 93. The corridor segment, which is

approximately 0.8 mile long, passes through privately owned lands.

This corridor segment begins at the southem end of corridor segment R2, and follows along the

eastem edge of the US 93 right-of-way south until US 93 and the transmission line corridors

overlap near the boundary of Sections 4 and 5, T18N, R13W. This corridor is 400 feet wide,

immediately adjacent to the eastem edge of‘ the US 93 right-of-way. The corridor segment is

about 9.3 miles long, and crosses primarily privately owned land, although there is a small

amount of State Trust land near the southem end of the corridor segment.

This corridor segment begins in Section 16, T18N, R13W, just south of corridor segment C3,

which is the crossover segment that encompasses the overlap between the road and transmission

line corridors in T18N, R13W. Segment R4 continues south along US 93 just east of the US 93

right-of-way to the intersection with the transmission line corridor in Tl6N, Rl3W, a distance

of about 13.7 miles. The corridor primarily crosses public land managed by the BLM and

privately owned land, but also a small area of State Trust land. This corridor segment generally

is 400 feet wide, although there are the following two areas of variation:

Within the public land designated as the Carrow-Stephens Area of Critical Environmental

Concem (ACEC) (in Sections 21 and 28, Tl6.5N, R13W), the corridor also includes the 200

foot-wide US 93 right-of-way. This variation allows the pipeline to be installed within the

highway right-of-way to minimize impacts to historic features within the ACEC. [The Arizona

Department of Transportation (ADOT) eventually plans to relocate US 93 approximately 2

miles to the west in conjunction with upgrading the highway to a four-lane roadway.]

For a distance of 1.5 miles south of Gunsight Canyon (in Section 28, Tl6.5N, R13W), the

corridor width increases to 1,500 feet immediately along the eastem edge of the US 93 right-of

way to accommodate the planned realignment ofUS 93 to the east of the existing roadway in

this area.

This corridor segment begins at the southem end of corridor segment R4 and follows along US

93 south to the proposed Mohave County access road where it tums east to follow the access

road to the plant site. The length of this corridor is about 8.5 miles. The corridor segment

crosses privately owned and BLM-managed lands. The corridor segment varies from 150 feet

wide to 1,800 feet wide, as described below.

From the beginning ofthe con'idor segment, extending about 1.25 miles to the south, the

corridor is expanded to 1,000 feet west and 600 feet east of the US 93 right-of-way, and

includes the 200-foot US 93 wide right-of-way itself. This corridor expansion is intended to

avoid conflicts with the proposed expansion of US 93 and adjacent topographic features.

From the point that the 1,800-foot wide corridor ends, south through Wikieup to the plant

access road, the corridor is 600 feet wide, immediately adjacent to the eastem edge of the US 93

right-of-way, and also includes the 200-foot-wide US 93 right-of-way, providing an opportunity

to avoid existing features east of the ADOT right-of-way and the proposed expansion of US 93.

The access road corridor encompasses the proposed Mohave County 150-foot-wide road right

of-way. In addition, the westemmost 1,500 feet of the corridor is expanded to 750 feet north of

the access road right-of-way to accommodate the transition of the pipeline from US 93 to the

access road.

  

  

  

  

Draft Environmental Impact Statement June 2001



    

TABLE 2-2

CORRIDOR SEGMENT DESCRIPTIONS

Transmission Line Segments

This corridor segment begins north of I-40 at the northemmost potential supply pipeline in

Section 30, T2lN, Rl3W, and extends south about 3.7 miles to Old Highway 93 in Section I8,

T20N, Rl 3W. This corridor segment extends 1,000 feet west and east of the I50-foot-wide

right-of-way for the Mead-Liberty 345-kV transmission line and l,000 feet west of the adjacent

175-foot-wide right-of-way for the Mead-Phoenix 500-kV transmission line and includes both

rights-of-way, for a total corridor width of 2,325 feet. This corridor segments crosses private
and State Trust land. l

This corridor segment begins at the southem end of corridor segment Tl and follows along the

same transmission line rights-of-way for a length of about 2.1 miles into Section 30, T20N,

Rl3W. This corridor segment, which is the same width as Segment Tl, crosses private and

State Trust land.

This corridor begins at the southem end of corridor segment T2 and follows the same

transmission line rights-of-way south for about 8.5 miles to Section 5, Tl8N, Rl3W where

corridor segment C3 begins. This corridor segment has the same width as corridor segments Tl

and T2, and crosses private and State Trust land.

This corridor segment begins in Section l6, Tl 8N, Rl3W, just south of corridor segment C3.

This corridor segment is about 13.8 miles long, terminating at the intersection of the

transmission line rights-of-way and US 93. Like corridor segments Tl, T2, and T3, this corridor

segment is 2,325 feet wide except that this corridor segment increases to a width of 4,000 feet

west of the transmission line rights-of-way for a distance of approximately 4.0 miles from the

northem boundary of Section 34, Tl7N, Rl3W, south to the boundary between Tl6.5N and

Tl 6N. This expansion allows for complete avoidance of the Carrow-Stephens Ranches ACEC

and rugged topography. This corridor segment crosses privately owned, BLM-managed public,

and State Trust lands.

This corridor segment begins at the southem end of corridor segment T4 and extends southeast

about 7.8 miles to the plant site. This corridor segment is also 2,325 feet wide and follows the

transmission line rights-of-way except to accommodate a perpendicular crossing of the Big

Sandy River, where the corridor segment leaves the transmission lines rights-of-way to become

a 3,000-foot wide corridor centered on the northem and eastem boundary of Section I0, Tl 6N,

Rl3W.

 

  

  

  

  

  

This crossover corridor segment begins at the intersection of Hackberry Road and the southeast

comer of Section 16, T2lN, Rl 3W. This corridor segment extends to the west, encompassing

1000 feet across the southem end of this section and crossing US 93 on a route that avoids the

planned traffic interchange at the junction ofUS 93 and Hackberry Road. From the southwest

comer of Section l6 the corridor increases to 2000 feet in width and tums southwest, crossing

straight through the southwest comer of Section 20 until intersecting the transmission line

corridor at the junction of corridor segments T2 and T3. This corridor segment, which is about

2.8 miles long, crosses private and State Trust land.

This corridor segment encompasses Mohave County’s I00-foot-wide right-of-way for Old

Highway 93 between the transmission line and US 93 corridors. This segment, which is about

2.3 miles long, crosses private and State Trust land.

This corridor segment is located where the transmission line and US 93 corridors overlap in

Tl8N, Rl3W. The eastem boundary of this corridor segment is 400 feet east of the existing US

93 right-of-way and the westem boundary is 1,000 feet west of the Mead-Liberty 345-kV

transmission line right-of-way. This crossover corridor segment is about l.9 miles long and

crosses private and State Trust land.
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TABLE 2-3

LENGTH OF LINKS FOR BIG

SANDY ENERGY PROJECT

Corridor Segment

 

 

‘°':*’I""l"l"’
w\owwoo

13:7

 

 

°°.N."’9°

ui--\iui

13:8

T5 7.8

Totals

Road Corridor

\l

O0

3.9

IOw

Totals

Transmission Line Corridor

1,9)-1 _O0%DJ —~(It\l

 

13.8

Totals 37.

Proposed Corridor

'-I‘-I'-I

°°9°.Nl'*’\'9°.N§”

uiuioo\Ooo‘JI-\|

 

 

13.8

Totals 39.

  

crosses both private and state-owned lands and

is about 2.8 miles long.

The proposed route then follows corridor

segment T3, which parallels the existing

transmission lines south for about 8.5 miles to

the beginning of segment C3 in Section 5,

Tl 8N, RI3W. This corridor segment is 2,325

feet wide, encompassing both transmission line

Big Sandy Energy Project
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rights-of-way and 1,000-foot-wide buffers on

either side. It crosses both private and state

owned lands.

Corridor segment C3 is a crossover segment

located where the transmission line and US 93

corridors overlap in Section 5, Tl8N, RI3W.

The corridor segment is about 1.9 miles long and

crosses private and state-owned lands. The

corridor here extends from 1,000 feet west of the

Mead-Liberty 345-kV transmission line to 400

feet east of the US 93 right-of-way.

The proposed route then follows corridor

segment T4, continuing southeast along the

transmission line route. This corridor segment is

about 13.8 miles long, tenninating at the

intersection of the transmission line rights-of

way and US 93. This segment is 2,325 feet wide

except in one location, where it extends to a

width of 4,000 feet along the westem boundary

ofthe Carrow-Stephens Ranches Area of

Critical Environmental Concem (ACEC). This

corridor segment crosses private, BLM-managed

public, and state-owned lands.

From this point, the proposed route follows

corridor segment R5, which follows along US

93 south to the proposed access road leading to

the proposed power plant site. The county’s

right-of-way would cross Sections 1, 5, and 7,

T15N,Rl2W, and enter the proposed power

plant site over the section comers of Sections 5,

6, 7, and 8, Tl 5N, R12W. This corridor segment

is about 8.5 miles long and varies in width from

150 feet wide along the proposed access road, to

1,800 feet wide along certain portions ofUS 93.

Gas metering interconnect facilities would be

installed at the northem terminus of the pipeline,

at its tie into the Questar Southem Trails located

north of I-40, and/or to the El Paso Natural Gas

and/or Transwestem gas transmission pipelines

located south of I-40. These facilities would

consist of isolation valves, control valves,

metering equipment, and filter separators. This

equipment would be located within new 100- by

I00-foot fenced and graveled sites, adjacent to

Hackberry Road. Construction disturbance may

be as large as 150 by 150 feet. Each metering
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facility would be enclosed within a small

building on each site. In addition, a small

communication tower (about 15 feet high)

would be included within each fenced site.

Electric power service would be provided to

each metering site from existing electric

distribution lines available within 100 feet of the

site. Access to each pipeline meter interconnect

facility would be from Hackberry Road.

At the southem terminus of the pipeline, a gas

metering facility would be installed at the

proposed power plant. This facility would

consist of isolation valves, metering equipment,

a filter separator, and pressure reduction and

control valves used to feed gas to the turbines.

The metering facility would be installed within

the proposed power plant site.

At full capacity, the proposed power plant would

use, and the gas pipeline would deliver, about

106.4 million cubic feet (MMCF) of gas per day,

which is equivalent to 3,246 MMCF per month,

or 38,960 MMCF per year. The potential exists

to tap this pipeline and thereby supply gas to the

Wikieup area (refer to Section 2.4.6, Wikieup

Gas Tap).

Inspection of the pipeline would be

accomplished by the pipeline owner and

operator in accordance with U. S. Department of

Transportation regulations, Parts 192.105, 106,

and 107. The pipeline would be patrolled by air

every six months. Routine inspection also would

be conducted annually using vehicles that can

drive directly over the pipeline (two-track

access, resulting in, at worst, a 10-foot-wide

pathway over the pipeline that would remain

pennanently disturbed). Areas not accessible by

the vehicles (steep terrain, Big Sandy River,

within the ACEC) would be inspected by foot. If

leaks are encountered, they would be isolated,

exposed, and repaired in accordance with

industry practices. If excavation is needed to

replace a section of pipe, the landowner or land

manager would be notified and reclamation

procedures would be followed as outlined in

Appendix B.

Big Sandy Energy Project
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2.2.6 AgricuituralDevelo@ent

In addition to the activities directly related to the

electrical generation process, the Proposed

Action would involve supplying selected lands

and water to the Mohave County Economic

Development Authority (MCEDA) for

agricultural use. Agricultural development

would occur on about 107 acres, located about 1

mile southwest of the proposed power plant site

in the northwest quarter of Section 7, T15N,

RI2W. Water for agricultural use would be well

water (i.e., non-process water provided from the

same water wells that would supply water for

the proposed power plant). A maximum of 400

gpm (650 acre-feet per year) of water would be

made available for agricultural use in this area.

This amount of water would be provided if the

crops produced required this much water and

would be subtracted from the proposed water

budget of 4,850 acre-feet per year for all

Proposed Action (power plant and agricultural)

uses. This proposed agricultural use of both land

and water would continue even after plant

closure.

Agricultural activities are proposed to include

mainly forage crops or fruit/nut orchards. The

following are potential crops that are being

considered for the area, with their respective

irrigation requirements:

Water Reguirement

(per acre)

5 to 6 acre-feet per year

Crop

Bennuda grass

Alfalfa 6 acre-feet per year

Small Grains 2 to 3 acre-feet per year

Vegetables (High 2 to 3 acre-feet per year

Value)

Pecan Nuts 4 to 5 acre-feet per year

Olives 4 to 5 acre-feet per year

Source: Grumbles 2001

Areas within this 107 acres with significant

gullying, rilling, or lack of topsoil due to slope

or other factors would not be used for crop

production. Soils also would be tested to
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determine if high quantities of gypsum, lime, or

other minerals resulting in high pl-l would limit

productivity and treated if necessary.

Agricultural fertilizers and pesticides, including

herbicides, would be applied as applicable for

the specific agricultural operations. Specific

fertilizer, pesticide/herbicide and other chemical

requirements and application rates would depend

on the type of crops grown. Application rates

would follow manufacturers’ instructions and all

pesticides would be EPA-registered and

approved for use on the specific crops grown.

Standard agricultural practices to minimize

erosion and runofi' of applied chemicals and soil

would be employed. Depending on the crop,

these would include tilling with the contour,

avoiding major washes in the area, establishing a

buffer area between tilled areas and drainages,

and establishing tail water areas for irrigation

water to be collected and infiltrated. Table 2-4

lists those pesticides, herbicides, or other

chemicals that could be expected to be used,

based on the type of crops anticipated to be

grown on the designated agricultural area.

2.2.7 Project Construction

The following sections describe the construction

activities that would be completed under the

Proposed Action associated with the proposed

power plant and substation, water supply

system, proposed access road, and proposed

natural gas supply pipeline. Table 2-5

summarizes the ground disturbance acreage for

each of these areas and some associated

facilities, plus the agricultural area. Each section

below provides more detail about the activities

that would occur within the acreages listed.

Equipment used for construction activities

would include temporary power supply

generators, dozers, backhoes, graders, trenchers,

air compressors, light and heavy trucks, and

cranes. Cranes would range in capacity from 20

tons to 225 tons. Heights would range from

about 80 feet to 250 feet. All equipment would

generate noise of varying levels and at different

Big Sandy Energy Project
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times, but would be expected to average about

85 dBA at 50 feet.

2.2.7.1 Power Plant Construction

The proposed power plant and associated

facilities would be constructed by a primary

contractor that would perform the Engineering,

Procurement and Construction (EPC) activities

for the project. The EPC contractor would

undertake final plant design, equipment

procurement, and construction all under contract

to Caithness.

The proposed site includes adequate area for

construction parking, work trailers, storage, and

lay-down areas. The primary access during

construction would be from US 93 along the

proposed access road.

As previously noted, the power plant is proposed

to be constructed in two phases: Phase l,

consisting of a baseload 500 MW, natural gas

fired, combined-cycle generating facility and

500-kV substation; and Phase 2, consisting of a

220-MW single-shaft combined-cycle generator.

The construction phasing for Phase 1 is expected

to begin in during the third quarter of 2001 and

be completed within 20 months, as follows:

Site Preparation, Access Months l through 6

Road, and Water Supply

System

Months 4 through 12

Months 8 through 12

Months 10 through l4

Months l0 through 14

Months 8 through 14

Foundations

Building Erection

Mechanical Installation

Electrical Installation

Gas Pipeline

Construction

Commissioning and Months l4 through 20

Startup
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Table

  

  

2,4-D

Abamectin

Acephate

Benefin

Benlate 50 WP

Benomyl

Bensulide

Bifenthrin

Bromoxynil

Chlorothalonil

Chlorpyrifos

Cygon 400

Cypennethrin

Cytokinin

DCPA

Disulfoton

Endosulfan

Fenvalerate

Fluazifop

Goal l.6E

Goal 2XL

Guthion 50W

Imidacloprid

Kannex DF

Kocide

Lambdacyhalothrin
 

Construction is anticipated to occur in one I0

hour shift per day, 5 days per week, during

daylight hours.

Construction of Phase 2 is expected to

commence within I8 months following

completion of Phase 1, with a similar schedule

for those applicable components of this phase.

Specific plans or proposed measures for desert

tortoise protection, fugitive dust control, erosion

and sedimentation control, site reclamation,

storrnwater runoff control, and

biological/cultural resources protection that

would be implemented as part of the

construction process are presented in Section

2.2.8.

Cut/Fill Activities

A total of about 800,000 cubic yards of soil is

assumed for cut/fill for the proposed power plant

and substation site combined. The cut/fill

Big Sandy Energy Project
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PESTICIDESIHERBICIDES AND OTHER CHEMICALS THAT MIGHT

BE USED ON THE PROPOSED AGRICULTURAL AREA

  

2-4
  

Mancozeb

Mepiquat Chloride

Metalaxyl

Methomyl

Methyl Parathion

Pemiethrin

Pounce 3.2EC

Princep Caliber 90

Promarnide

Prometryn

Pyritiodac-Sodium

Rodent bait

Roundup

Rovral

Sevin 805

Sodium Chlorate

Spinosad

SUIfi.lI'

Supracide 2EC

Supreme Oil

Surflan 4AS

Thiodicarb

Tribufos

Trifluralin

Vinclozolin

  

  

  

  

 
 

activities would be balanced over the proposed

power plant and substation sites, such that soil

would not need to be imported or exported.

Areas of substantial cut or fill would be

engineered to ensure stability. Areas of clayey or

expansive soils would either be avoided or

properly engineered to ensure that structures are

stable.

Construction Auxiliaries

Construction water required would be

approximately 300 gpm. This rate would be

variable based on the activities scheduled at the

site at the time. The water would be used

primarily for earthworks such as compaction.

The water would be required during the

anticipated 20-month construction timeframe.

Water for construction would be supplied from

the production well located in the southwest

comer of Section 5.
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I TABLE 2-5

SUMMARY OF GROUND DISTURBANCE ACTIVITIES

 

 

 

 

 

PROPOSED ACTION
T-T Acres of Acres of

Pennanent Temporary Total Acres

Activity Disturbance Disturbance* Disturbed

Proposed Power Plant and Immediate Site Facilities
h-Power Plant 15 0 T____ 15 A.

Power Plant Lay Down Area _l 0 l 3 3

Substation 12 0 I2

Substation Cut/Fill 0 7 7

Transmission Line Tuming O I I

Structures

Evaporation Ponds 18 0 18

SUBTOTAL

We" Pad Sim 11131

nu

Plant Access Road (2.3 miles) I3 :

Agricultural Activities 107 -i

OPGW lnstallation( 15 pulling

and tensioning sites)

SUBTOTAL
I36

tomit as
‘These areas would be disturbed only during construction.

Proposed Pipeline Route: RI-CI-T3-C3-T4-R5

C-nsmonsighi-of-w-y 48
Addmonaiworkspac-S 0

SUBTOTAL 48 358 406

 

621

Electricity required for construction would be

supplied by a portable diesel-powered generator

(up to I MW) to be located on the proposed

Construction Materials Available Locally

A concrete batch plant would be located on the

proposed power plant site as required for

construction. The batch plant would be supplied

by the selected contractor and would be required

to comply with all state and Federal regulations

and permit requirements. The following

summarizes the estimated amounts of various

construction materials that would be purchased

from commercially available sources and

trucked to the site:

Big Sandy Energy Project
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power plant site, and/or from the existing MEC

69-kV electrical line located adjacent to the

Mead-Phoenix Project 500-kV transmission line

Concrete 15,600 cubic yards

Sand 4,400 cubic yards

Aggregate 8,900 cubic yards

Backfill Gravel 18,000 cubic yards

Rebar 1,092 tons

Transport of Heavy Plant Components

Heavy equipment would be delivered using US

93. All oversized transportation would be

coordinated with the Arizona Department of

Transportation (ADOT) and would be

accomplished in accordance with ADOT’s
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guidelines and recommendations. Tumouts at

various locations along US 93 would be used, so

that trafiic would be able to bypass oversize

loads using the highway shoulder or other

previously disturbed areas at the edge of the

road. The location of these tumouts would be

subject to ADOT approval.

The major plant components (three combustion

turbines, four generators, and two steam

turbines) would be delivered using a dedicated

rail (special train) from the Port of Houston,

Texas to Kingman, Arizona. In Kingman, the

equipment would be offloaded to oversized

transport vehicles, and continue to the Project

site via I-40, US 93, and the proposed power

plant access road.

2.2.7.2 Substation Construction

All substation construction would be performed

by Westem, which would maintain and operate

the substation. Except for grading, a separate

contract would be issued by Westem for the

installation of the substation equipment.

Construction of the substation would involve the

following activities:

Q placing and compacting structural fill to

serve as a foundation for equipment

0 installing foundations for electrical

equipment, buswork pedestals, control

building, and transmission structures

0 installing oil drains

0 installing fences and gates

e hauling and laying gravel within the yard

0 installing electrical equipment

Transformers that would be used are very heavy

and must be transported using oversized

vehicles, using the same access and procedures

as described above under “Transport of Heavy

Plant Components.”

Big Sandy Energy Project
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Surface Runoff and Erosion Control

During construction, surface water diversion

ditches would be installed, and specific erosion

control measures implemented. Sections 2.2.8.5

and 2.2.8.6 provide more infonnation on the

proposed measures that would be taken to

prevent erosion and sedimentation.

Construction Wastes

Waste generated during construction of the

proposed power plant would include waste steel,

copper, and aluminum; wood transport boxes;

polyvinyl chloride (PVC) cables; piping; and

incidental plastics. About 300 tons of total waste

would be generated from construction activities.

2.2.7.3 Water Supply Wells

Well construction would involve the clearing of

about 4 acres for each well pad and associated

access roads. Drilling would occur 24 hours per

day, and well completion would be expected

within a 45- to 60-day period. Following

drilling, an electrical pump would be installed

and pipelines connected. Each well site would

be reclaimed with native vegetation to the

greatest extent possible, and each non-reclaimed

final well site would cover about 2 acres.

The water pipeline would be buried within the

right-of-way of the access roads about 3 feet

deep using standard trench and fill techniques.

An insulated 4,160-V electrical cable and

controls cable would be buried in the right-of

way ofthe proposed power plant and well site

access roads to provide electrical power and

control signals to the well pumps from the

proposed power plant.

2.2.7.4 Access Road

The proposed road to access the power plant site

would be about 2.3 miles long, beginning at US

93 and running east to the proposed power plant

site along section boundaries. The road would be

designed and constructed in accordance with

Mohave County standards. The design and

staking of the road would be conducted under
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the direction of a licensed, professional

engineer. Road construction would be monitored

by a qualified professional engineer or qualified

inspector.

Construction equipment and techniques to be

employed by the contractors selected for road

construction would be standard for the industry

(crown-and-ditch method). No special or

additional grade or base thickness would be

required. A typical roadway cross-section with

width specifications is presented on Figure 2-I3.

The road would be constructed by first blading

or grading the area of construction, which

already has been bladed to provide an unpaved

access to the east. The road base would consist

of an aggregate base on compacted natural earth.

Road surfacing would consist of an asphaltic

concrete pavement, creating a final paved road

about 26 feet wide. Pipe culverts would be used

where needed at drainage or wash crossings,

with riprap used to control erosion. A larger

concrete box culvert would be installed at the

Sycamore Creek crossing. About 2l acres would

be disturbed by clearing and grubbing to

construct the road and culverts.

Heavy equipment and support vehicles would be

required (i.e., bulldozer, grader, track hoe, front

end loader, and heavy- and light-duty trucks).

Clearing of vegetation and blading of soil

materials would be limited to areas of

construction; bladed vegetation and topsoil

materials would be windrowed for future

redistribution during interim and final

reclamation. The road would be constructed with

appropriate, adequate drainage and erosion

control features/structures (i.e., cut and fill slope

and drainage ditch stabilization, relief and

drainage culverts, and riprap).

2.2.7.5 Natural Gas Pipeline

Pipeline construction activities generally would

be limited to a 90-foot-wide area of disturbance

within the selected pipeline right-of-way, plus

several additional areas of disturbance needed

for various work areas along the route. Where

the pipeline parallels the proposed power plant

access road, the disturbed area would be reduced

Big Sandy Energy Project
2-38

to 40-foot-wide. A 50-foot width would be

disturbed in wetland and riparian areas;

however, a 90-foot width was used to calculate

areas of disturbance, since the exact lengths of

wetland crossings are not known at this time.

Table 2-5 summarizes the ground disturbance

(total, permanent, and temporary) expected from

proposed pipeline construction.

The pipeline would consist of high-strength, I6

to 20-inch-diameter steel pipe with a minimum

wall thickness of 0.281 inch. Heavy wall pipe

may be used at road crossings, river crossings,

through the community of Wikieup, and

wherever required for loadings such as vehicular

traffic crossing the pipeline. Generally, pipe

sections would be welded together, extemally

coated with fusion-bonded epoxy for corrosion

and cathodic protection, as required, placed in a

trench, and buried with a minimum 3 feet of

cover. Pipeline construction would take about 75

days to complete; however, construction

activities at any one point along the route would

last about three to five days. Construction is

anticipated to occur in one I0-hour shift per day,

5 days per week, during daylight hours.

Construction may occur outside of this period,

but would not be conducted outside of this

period at the Big Sandy River crossing due to

the presence of night-roosting bats.

Construction of the gas pipeline would maintain

the integrity of all existing fences, water

pipelines, and other existing range

improvements.

Genera! Construction Procedures

The pipeline would be designed and constructed

in accordance with “Part I92 — Transportation of

Natural and Other Gas by Pipeline: Minimum

Federal Safety Standards” (49 CFR I92).

Installation within the US 93 corridor would

conform to requirements of ADOT’s “Guide for

Accommodating Utilities on Highway Rights

Of-Way.” In addition, the U.S. Department of

Transportation Federal Highway Administration

“Manual on Unifonn Traffic Control Devices”

(MUTCD) would be followed for all work

within or adjacent to the US 93 or I-40 corridor.
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Wherever the pipeline route would parallel or lie

within portions of an existing Mohave County

road (Hackberry Road) and US 93, the pipeline

owner would consult with these agencies

regarding future highway development plans to

ensure that the pipeline would not interfere with

any planned road expansion, relocation, or

reconstruction plans.

As the pipeline generally would be routed

through rural countryside, cross-country pipeline

construction methods would be used for

installation. A typical cross-country pipeline

construction sequence is shown on Figure 2-14.

An additional specialized construction crew

would be required to install the pipeline where it

would cross the Big Sandy River.

Prior to the start of construction, the pipeline

owner would complete engineering surveys of

the right-of-way centerline and extra work areas,

and finalize right-of-way easement or lease

agreements. Surveys would be conducted using

existing roads wherever possible to avoid cross

country motorized travel. Other pipeline or

utility operators would be notified through the

Arizona Blue Stakes system to locate lines or

pipes along the pipeline corridor, and line

crossing stipulations obtained from these

operators.

The first phase of construction would involve

staking the pipeline centerline, construction

right-of-way, and temporary work areas, which

also would serve as temporary nursery and

staging areas for final reclamation activities.

Temporary gates would be installed at each

fence crossing. For any work within the highway

corridor, barricades, signage, and signals would

be placed as required by ADOT. The right-of

way then would be cleared of vegetation and

brush, and graded only where necessary to

create a level work surface. No permanent

access road along the pipeline would be

constructed. Vehicles would make the maximum

use of existing access and only two-track

maintenance pathways along the route would be

allowed.

Clearing of BLM-managed public lands would

be preceded by the salvage of native plant

Big Sandy Energy Project
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specimens. Grading would be limited to slopes

and topography that require leveling to allow

safe operation of pipeline construction

equipment. Any debris generated would be

removed by the construction contractor in

confonnance with applicable Federal, state, and

local regulations.

The pipeline construction company would

follow the Federal Energy Regulatory

Commission’s (FERC) “Upland Erosion

Control, Revegetation, and Maintenance Plan”

for the management of excavated soils, slope

stabilization, and right-of-way restoration and

rehabilitation. A Reclamation Operation

Maintenance Plan that addresses plant salvage,

reclamation, and revegetation, would be

followed for BLM-managed lands, and a

Reclamation Plan for State and Private Lands

would be followed for private and state-owned

lands (refer to Section 2.2.8.9 and Appendix B).

ln addition, specific ADOT restoration

requirements would be adopted for final site

reclamation if the pipeline would intrude on

ADOT right-of-way. The pipeline company also

would implement the following general

procedures, as well as additional procedures that

might be required by the BLM or the Arizona

State Land Department or local soil conservation

authorities, for site-specific soil and slope

stabilization issues:

0 Topsoil would be stripped and piled along

the trench for future reclamation use or as

requested by landowners during easement

negotiations.

0 Where topsoil has been stripped, trench

spoil would be maintained separate from

topsoil.

0 The trench would be dug deep enough to

allow for at least 3 feet of cover in standard

soil conditions to meet minimum 49 CFR

192 safety standards. Within ADOT and

Mohave County road corridors, the trench

would be dug to allow for a minimum of5

feet of cover over the buried pipeline, in

compliance with the ADOT requirements.
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0 In exceptional cases, boring may be used

where trenching is not possible due to

topographic constraints (e.g., steep slopes).

After trenching, individual sections (40- to

80-foot lengths) of pipe would be hauled to the

construction site and laid adjacent to the trench

along the right-of-way (pipe stringing). After

trenching and pipe stringing, individual sections

of pipe would be bent as necessary to fit the

contours ofthe trench. Pipe ends then would be

aligned and welded together and the completed

pipe placed on temporary supports along the

edge of the trench. All welds then would be

visually and radiographically inspected and

repaired if necessary. The welds would be field

coated to protect the pipeline against corrosion.

Coating the welded joints would complete the

extemal coating ofthe pipeline. The entire

pipeline coating would be inspected by an

electronic device to locate and allow for repair

of defects in the extemal coating.

The pipe would be lowered into the trench by

sideboom tractors and the trench backfilled with

the previously excavated soil using a padding

machine, bladed equipment, or backhoes. The

right-of-way would be regraded to its

approximate pre-construction contour, except for

a slight crown of soil to compensate for the

natural compaction of the backfill that would

occur after placement.

After installation, the pipeline would be

hydrostatically tested to verify the integrity of

the completed steel pipeline system. In

accordance with 49 CFR 192 regulations, the

hydrostatic test pressure would range from 1.1 to

1.5 times the pipeIine’s maximum operating

pressure. To accomplish this integrity testing,

the pipeline would be hydrostatically tested in

sections, at locations to be detennined based

upon elevation change. An estimated one million

gallons of water would be used to fill about half

of the completed pipeline for testing, and then

transferred for subsequent testing. Water for

hydrostatic testing would be obtained from the

Project well field. After testing, the water would

be retumed to the proposed power plant site for

disposal, or disposed of at each test site by

Big Sandy Energy Project
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discharging to a dewatering structure. Once the

test sections are determined, appropriate

discharge permits would be obtained.

Concurrent with hydrostatic testing, the work

areas would be final graded and restored.

Reclamation would follow the appropriate plans

(Appendix B). Topsoil would be retumed to its

original horizon and rock would be scattered

randomly over the surface. Land contours would

be restored as near to original as practical in all

areas. In non-agricultural areas, pennanent

erosion control benns (waterbars or slope

breakers) would be installed on slopes as

appropriate. The ground surface would be

prepared for seeding, and planted with a native

seed mixture based upon consultation with land

management agencies, local conservation

authorities, and respective landowners. In

agricultural lands, any existing terraces or

swales would be restored and seeded. Annual

croplands would not be seeded unless requested

by the landowner. Surplus construction material

and debris would be removed and disposed of in

appropriate facilities, and private property, such

as fences, gates, and driveways would be

restored to a condition equal to or better than the

preconstruction condition.

After hydrostatic testing, the pipeline would be

dried, and block valves, taps, and meter

interconnect facilities would be installed. The

pipeline then would be purged and packed with

natural gas for service.

Pipeline Construction at WetIand/River/

Stream Crossings

The proposed pipeline would need to cross the

Big Sandy River and an associated wetland, and

other ephemeral dry washes or drainages. The

pipeline company would adopt FERC’s

“Wetland and Water Body Construction and

Mitigation Procedures” (FERC procedures) for

construction work in these locations.

Standard cross-country construction techniques

(as described above) would be used to cross all

dry ephemeral channels and non-wetland areas.

For any drainage that contains water at the time
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of crossing, open-cut crossings would be

accomplished by using conventional bucket-type

excavation equipment operating from the banks

or from within the waterbody. Open-cut

crossings typically would require temporary

work space on both sides of the crossing. The

excavation, pipeline installation, and backfilling

across the water body and banks would be

completed as quickly as possible. The pipeline

construction company would obtain permits

from the U.S. Army Corps of Engineers (COE)

as required for crossing of dry washes and

drainages subject to COE jurisdiction.

As one option for crossing the Big Sandy River,

Caithness has proposed to directionally drill the

pipeline under the river. If the option of

directional drilling is used, the work areas would

be configured as follows:

0 two I50-foot by 200-foot pads for drilling

equipment, mud tracks, and mud shakers,

one on each side of the river, set back away

from the Big Sandy River riparian area

I one 75-foot by 1,700-foot area for pipe

string layout north of, and set back from, the

Big Sandy River riparian area

The estimated depth of the directional drilling is

20 to 30 feet below the bed of the Big Sandy

River, and the boring is expected to be about

1,300 feet long.

As a second option, installation of the pipeline

across the Big Sandy River could be

accomplished by open-cut methods, due to the

very narrow width of the flowing waterway

crossing and associated wetlands and riparian

vegetation. The crossing installation would be

completed during time of low flow and would be

perfonned in accordance with the COE Section

404 permit and FERC Procedures. Pipeline

construction staging, welding, and installation

activities at the Big Sandy River crossing would

require additional work areas, with an additional

space of I00 feet (width) by 300 feet (length)

required on each side of the crossing. Also,

pipeline anchoring and construction methods to
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prevent flotation during flooding may be

required.

Storage of hazardous materials, chemicals, fuels,

and lubricating oils would be prohibited within

100 feet of wetland boundaries.

Limited and temporary access through the

wetland would be required to complete the

trenching. Construction equipment operating

within wetlands would be limited to that needed

to dig the trench, install the pipe, backfill the

trench, and restore the right-of-way. All other

construction equipment would use access roads

on upland areas to the maximum extent

practicable. No pennanent access roads would

be constructed in the wetland.

Sediment filter devices would be installed at the

base of the slope leading to a wetland. If there is

no slope, sediment filter devices would be

installed as necessary to prevent spoil fi'om

flowing off the right-of-way into the wetland or

to prevent sediment from flowing from the

adjacent upland into the wetland.

During clearing, woody riparian/wetland

vegetation would be cut at ground level and the

cut material removed from the wetland, leaving

the root systems intact. In most areas, removal

of stumps and roots would be limited to the area

directly over the trench. This would promote

more rapid regeneration of woody wetland

vegetation. To facilitate revegetation of

wetlands, the top foot of soil would be stripped

from over the trench, except in areas with

standing water or saturated soils.The Project

proponent would use several additional

measures at the Big Sandy River crossing to

minimize environmental impacts. These are

addressed in Section 2.2.8. The dry-ditch

technique would be used to limit disturbance in

the stream channel and protect water quality of

the flowing water.

The pipeline construction company would

develop and implement a Hazardous Materials

Management and Spill Prevention and

Countermeasure Plan (HMMSPC Plan),

including more detailed information on the use
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of hazardous materials and handling of

hazardous materials encountered during

construction activities.

Blasting

It is not expected that bedrock would be

encountered during trenching operations;

however, if bedrock is encountered and

mechanical ripping is not feasible, blasting

might be required. If blasting is required,

applicable Federal, state, and local stipulations

would be followed, and necessary permits and

authorizations would be obtained. The pipeline

company would take measures to prevent

damage to property and livestock during blasting

operations, including the use of blasting mats.

Owners of nearby buildings would be notified.

The pipeline construction company would

coordinate any blasting operations adjacent to

public highways with ADOT, and would comply

with ADOT guidelines regarding blasting

operations. Federal blasting regulations are

administered by the U.S. Bureau of Alcohol,

Tobacco, and Firearms (27 CFR 55), and U.S.

Department of Labor, Occupational Safety and

Health Administration (29 CFR 1910.109

1926.914).

Road and Highway Crossing

Construction of the 16- to 20-inch pipeline to the

Questar pipeline would require crossing of I-40.

1-40 would be crossed by installing the pipeline

within the Mohave County Hackberry Road

right-of-way and through the ADOT I-40

underpass for Hackberry Road. Specific ADOT

or Mohave County requirements would be

followed for the pipeline installation at the

highway underpass. Temporary extra work areas

would be required at each end of the highway

crossing location.

Existing smaller (county) roads and various

private or public access roads would be crossed

by trenching (open-cut crossing). Open-cut

crossings typically would be completed within

three to five days, and altemate vehicular routes

would be provided for traffic during pipeline
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construction. After pipe installation and

backfilling, the roadway would be restored to

near original conditions.

Electric Power Transmission Line Crossing

The 16- to 20-inch pipeline would cross the

existing electric transmission line corridor

(Mead-Liberty 345-kV and Mead-Phoenix

Project 500-kV overhead lines) north of

Wikieup and at the entrance to the proposed

power plant. Cathodic protection devices

would be installed at these locations as required.

Extra Work Areas

Based upon preliminary site inspections,

additional work areas would be required for

construction of the pipeline. The exact locations

of these are not known at this time, but they

generally would be small areas (about 100 by

100 feet to 100 by 300 feet in size), totaling

about 7 acres.

2.2.7.6 Optical Ground Wire Installation

Equipment, OPGW, and other construction

material would be acquired from various

vendors and stockpiled along the route at sites

owned by Westem or its contractor. During the

construction phase, the contractor would obtain

material from these sites.

The OPGW would be constructed in spreads

consisting of equipment and crews handling

various phases of construction for a given line

segment. The equipment used in the construction

would include a tensioner and cable puller.

These vehicles are large, 10-wheel trucks

designed for heavy loads. Tensioners also may

be mounted on a trailer.

The process of replacing the existing overhead

static wire with the OPGW would be

accomplished by first mounting a traveler or

pulley on each structure near the place where

existing wire attaches to the structure. Next, the

existing static wire would be released from its

attachment to the structure and placed into the

traveler and cut at one end. The OPGW then
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would be tied to the end of the old static line and

pulled through the travelers, removing the static

line and installing the OPGW in one motion.

Linemen would remove the new OPGW from

the travelers and attach them to the structures.

For the 46-mile length, about 15 pulling and

tensioning sites would be needed, resulting in

about 5 acres of temporary disturbance.

Flagging and Staking of Right-of-way

All activities associated with the construction,

operation, and maintenance of the right-of-way

would be conducted within the authorized limits

of the temporary and pennanent disturbance. For

the area west of the proposed substation,

trenching would displace 18 inches of soil for

the length of the trench. The length of the trench

would be about 500 feet.

Sensitive areas as identified by the specialist

(e.g., biologist, archaeologist) would be clearly

marked for avoidance before any construction or

surface-disturbing activities begin.

Temporary Construction Areas

Two to four temporary staging areas for

equipment and materials storage, each about 100

by 100 feet in size, would be required. These

marshaling yards would be located on

previously disturbed land, avoiding wetlands

and other environmentally sensitive areas.

Clearing and Grading of the Right-of-way

Portions of the existing access roads to the

transmission line structures on the Mead-Liberty

345-kV transmission line may require

improvement to accommodate cable trucks or

construction vehicles. Improvements would be

limited to blading the existing alignment in those

areas necessary.

No construction or routine maintenance

activities would be performed during periods

when the soil is too wet to adequately support

construction equipment. If equipment creates

ruts in excess of 6 inches deep, the soil shall be
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deemed too wet to adequately support

construction equipment.

The width of the disturbance zone along the

route would be minimized to the extent

practicable. Construction vehicles would be

excluded from traveling or tuming around in

undisturbed areas outside the right-of-way,

except for reasons of safety. Disturbance of

vegetated areas would be avoided where

possible. In those areas where the disturbance is

necessary, sensitive and protected species, steep

slopes, and floodplains would be avoided.

Access

New road construction is not anticipated.

Construction-related traffic would be restricted

to existing routes approved by the authorized

specialist assigned by Westem to monitor

biological or cultural resources during

construction.

Fences and Range Improvements and

Existing Land Uses

All existing improvements would be protected.

If damage occurs it would be repaired

immediately to the satisfaction of the owner or

land manager.

Westem would protect all public survey

monuments found within or adjacent to the

right-of-way. Survey monuments include but are

not limited to General Land Office and BLM

Cadastral Survey Comers; reference comers;

witness points; U.S. Coastal and Geodetic

benchmarks and triangulation stations; military

control monuments; and recognizable civil (both

public and private) survey monuments. If any of

the above are obliterated or disturbed, Western

would report the incident, in writing, to the

BLM Field Office Manager and the respective

installing authority, if known. Where BLM or

General Land Office right-of-way monuments or

references are obliterated during operations,

Westem would secure the service of a registered

land surveyor or a staff cadastral surveyor to

restore the disturbed monument according to

procedures found in the latest edition of the
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manual of surveying instructions for the survey

of the public lands of the United States. Western

would record such survey in the appropriate

county and send a copy to the authorized

specialist.

Work Force

Each construction spread would require 15 to 20

workers including foremen, equipment

operators, general laborers, and environmental

monitors and construction inspectors. Each

spread would require three to five pieces of

equipment and support vehicles.

Construction workers would not be pennitted to

camp on public lands while participating in

construction activities. Construction camps

would not be necessary. The l5 to 20 workers

would move along the route as the OPGW is

installed and find local lodging in Wikieup or

Kingman.

Safety

The following measures would be undertaken to

ensure the health and safety of agency

personnel, contractors, and the general public:

0 The existing transmission lines would be

de-energized.

0 Applicable Westem construction and safety

standards would be followed.

0 Traffic control procedures at road crossings,

as approved by ADOT, would be

implemented.

Hazardous/Toxic Materials

No hazardous material would be generated by

the actions required for the operation and

maintenance of the OPGW. To minimize the

impact of hazardous materials used during

construction activities (fuels and lubricating

oils), all equipment would be inspected regularly

for leaks. Any leaks detected would be promptly

corrected. Fueling operation would be conducted

at commercial filling stations or fuel farms.

Big Sandy Energy Project
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Maintenance and Operation

Supervisors and field personnel would monitor

and control the system by driving throughout the

Project area inspecting facilities and checking

equipment. Periodic reconnaissance of the right

of-way would not change with the addition of

the OPGW and would continue to be conducted

twice a year by driving the entire route on the

existing roads or by helicopter. Improvements

and repairs would be conducted as necessary.

Maintenance procedures for the right-of-way

would remain unchanged with the addition of

the OPGW. Once the proposed facilities are in

place and functioning, they would remain in

continuous operation.

2.2.8 Actions to Reduce or Prevent

Environmental lmgact

The Proposed Action includes actions or plans

that would be implemented to reduce or prevent

environmental impacts. Each of these actions or

plans is summarized below, and has been

committed to by Caithness, MCEDA, and

Westem, as applicable.

2.2.8.1 Dust Control Measures

Fugitive dust sources that would be anticipated

during construction of the Proposed Action

include ground-disturbing site work such as

clearing, excavation, bulk material storage and

handling, grading, and labor and material

transport. During construction of the Project

pipeline, dust would be generated by ground

disturbing activities as well as equipment travel

on paved and unpaved roads.

Construction and Excavation Activities

For the duration of construction activities,

actively disturbed areas would be stabilized

through the use of wet suppression as required to

meet offsite visible dust limits. Surfactants may

be used to aid in wet suppression, thereby

reducing the volume of water required to

effectively treat the site. Disturbed areas of the

site, including storage piles, not being actively

used for a period of seven calendar days or
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longer, would be stabilized as appropriate to

minimize dust emissions. Active stabilization

may not be required if soil moisture or natural

crusting is sufficient to limit visible dust

emissions.

Control of Dust from Handling and Storage of

Bulk Materials

Bulk materials stored on site would be actively

wetted during unloading as needed to minimize

visible dust emissions off site. It is anticipated

that the majority of the material would be used

on site upon arrival. Should bulk materials

require onsite storage for an extended period of

time, the application of active wet suppression

or the installation of a porous wind fence (a.k.a.,

windscreens) would be used as necessary to

minimize fiigitive dust generation.

Paved and Unpaved Travel Surfaces

Traffic passing from unpaved surfaces to paved

roadways would create both mud and dirt

deposits on the road and blowing dust from

passing vehicles. Onsite equipment tire washing

would be implemented as necessary to mitigate

this potential source of fugitive dust.

Particulate emissions occur whenever a vehicle

travels across an unpaved surface. Many of the

heavily traveled unpaved surfaces such as onsite

access roads, parking lots, and laydown areas

would be covered with gravel and watered as

necessary to minimize dust generation.

Onsite fugitive dust emissions would be limited

by reducing vehicle speeds, and a combination

of active and passive dust suppression measures.

Mitigation practices would include the

following:

0 Where practicable, onsite employee parking,

construction offices, and equipment and

material laydown areas would be located

near the main entrance to minimize onsite

vehicle traffic.

0 Onsite access roads, parking lots, and

laydown areas would be maintained with a
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gravel cover to the maximum extent

practical.

0 Traffic off of maintained onsite access roads

would be restricted and a posted speed limit

of 15 miles per hour would be enforced to

minimize emissions from unpaved road

segments.

0 Unpaved road segments would be watered at

least once daily when precipitation has not

occurred. Additional watering of unpaved

surfaces may be undertaken whenever it is

necessary to prevent visible dust emissions

off site.

2.2.8.2 Erosion and Sedimentation Control

Measures

Caithness would prepare and implement a final

Erosion and Sedimentation Control Plan. The

measures described below would be included in

this plan.

Big Sandy River Crossing

The following measures would be taken at the

Big Sandy River crossing before and during

construction of the pipeline if the Big Sandy

River is crossed by trenching:

0 Limit width of disturbance to the minimum

necessary during construction.

0 In disturbed areas outside of the trench, cut

vegetation at ground surface rather than

removal of root systems, where possible.

¢ Install water diversion fiume (dry-ditch

technique) or diversion pump across the

portion of the channel to be trenched. Use

sandbags to direct surface flow into fiume or

pump and protect sides of flume or pump

exit.

0 Segregate topsoil (i.e., soil removed fi'om

river channel and adjacent upland area) so

that trench is filled with original material in

its proper location. This material would be

stored adjacent to the channel area while the

pipe is being installed.
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0 Install water pump to relocate sub-surface

water in the trench to water filtration

structure in upland area.

0 Install sediment barriers (sandbags, silt

fence, or hay bales) immediately down

gradient of the trenching along banks,

riparian zones, and stockpile areas.

0 Allow no construction traffic across riparian

area.

0 Use equipment mats to minimize impacts on

soils and vegetation along right-of-way.

0 Implement appropriate preventative and

mitigative measures in accordance with the

SPCC plan.

The following measures would be taken at the

Big Sandy River crossing after construction of

the pipeline if the Big Sandy River is crossed by

trenching:

0 Restore river channel and channel banks to

preconstruction contours.

0 Install trench breakers at the base of slopes

near river channel.

0 Apply seed to banks and riparian zone and

cover with erosion control matting. Seeding

should take place within a week from

completion of construction.

0 Application of a minimal amount of

fertilizer on the banks may be implemented

once seedlings have appeared.

I Leave sediment barriers and erosion control

matting in place on banks and adjacent

riparian zone until revegetation is

successful.

¢ Check Big Sandy River crossing afier

substantial storm events within the first year

after completion of installation across the

river to ensure that unusual erosion has not

occurred in the construction area. Maintain

erosion control measures as necessary.

Big Sandy Energy Project
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General Erosion and Sedimentation Control

Methods

The following measures would be taken at all

locations as applicable:

Standard measures and best management

practices as discussed in the Stormwater

Pollution Prevention Plan (Appendix A) and

reclamation plans (Appendix B), including use

of erosion control fabric, diversion ditches, ditch

stabilization, sediment barriers such as silt

fences and hay bales, sediment filtering devices

in areas leading to wetlands, erosion control

berrns (water bars) on slopes, riprap, and

revegetation.

2.2.8.3 Groundwater Monitoring Plan

The principal objective of groundwater

monitoring would be to assess the extent to

which observed water level drawdowns correlate

with model-predicted drawdowns, and to use

this information to detennine the amount of

water to be added, and the timing of this water

augmentation.

Potential impacts to the upper aquifer are of

primary concern. Because groundwater levels in

the upper aquifer tend to fluctuate in response to

groundwater pumping and flow in the Big Sandy

River, it is not feasible to discem impacts on

groundwater levels in the upper aquifer through

direct measurement. Groundwater levels would

be measured in upper aquifer wells as part of the

monitoring program to record the daily and

seasonal fluctuations in the upper aquifer in

response to groundwater pumping in the upper

aquifer, flows in the Big Sandy River, and

climatic cycles. However, the groundwater level

data obtained from the upper aquifer would not

be used to assess whether upper aquifer

groundwater levels are being impacted by

groundwater pumping in the lower aquifer.

As an altemative to direct monitoring of

groundwater levels in the upper aquifer to assess

impacts, groundwater levels would be monitored

in the lower and middle aquifers to assess the

extent to which observed groundwater levels in
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those two aquifers correlate with groundwater

levels predicted by the groundwater flow model.

In this way, the groundwater monitoring data

from the lower and middle aquifers would be

used as an early waming of potential impacts on

groundwater levels in the upper aquifer.

The results of the groundwater flow model

define a range of predicted reduction in flow

from the middle aquifer to the upper aquifer as a

result of the Proposed Action. If the observed

groundwater level drawdowns in the lower and

middle aquifers are within the model-predicted

range of drawdowns, then the observed data

would be used to detennine the amount of water

to be added, and the timing of water

augmentation. If the observed groundwater level

drawdowns in the lower and middle aquifers are

outside of the model-predicted range of

drawdowns, then the observed water level data

would be used to re-calibrate the model prior to

determining the amount of water to be added

and the timing of this augmentation.

Groundwater level measurements would be

collected from five existing wells in the vicinity

of the proposed power plant. One well (OW-2)

would be used to monitor the lower aquifer, one

well (OWMA-2) would be used to monitor the

middle aquifer, and three wells (OW-1, OW-8,

and Banegas) would be used to monitor the

upper aquifer. In addition, there is a recognized

need for a second middle aquifer monitor well

between the production wellfield and the marsh.

This second middle aquifer monitor well would

be installed and equipped for water level

monitoring prior to initiating groundwater

pumping for the Proposed Action. The location

of the new middle aquifer monitor well would

be selected based on consensus between

Caithness and BLM.

Groundwater level measurements would be

collected from the lower and middle aquifer

monitor wells (OW2, OWMA2, and the new

middle aquifer monitor well) at a frequency of

once per day. Based on the rates of drawdown

observed during the long-tenn aquifer test, it is

anticipated that more frequent measurements

would not be necessary. Groundwater level
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measurements would be collected from the

upper aquifer monitor wells (OW-1, OW-8, and

Banegas) four times per day to monitor

anticipated diumal fluctuations in groundwater

levels.

Groundwater level measurements would be

collected from the middle and upper aquifer

monitor wells using either an electric sounder or

an electronic pressure transducer. Because the

lower aquifer monitor well is under artesian

pressure, groundwater level measurements in

that well (OW-2) would be collected using a

pressure transducer. Groundwater levels

obtained using an electric sounder would be

measured to an accuracy of 0.01 foot.

Groundwater levels obtained using a pressure

transducer would be measured to 0.01 psi, or

about 0.01 foot.

2.2.8.4 Stonnwater Pollution Prevention

Plan/Surface Water Diversion

Structures

A Stonnwater Pollution Prevention Plan

(Appendix A) would be followed to minimize

impacts from surface water runoff and erosion.

Under this plan, surface water diversion

structures would be installed at the proposed

power plant and substation site to drain surface

water runoff from on-site graveled and

impermeable surface areas, including areas that

would be used for future phases of facility

construction. Runoff (clean water) from the

areas above the proposed power plant site would

be diverted around the plant site.

The average annual precipitation measured at

the Wikieup National Climatic Data Center

Station is 10.0 inches. According to Westem

U.S. Precipitation Frequency Maps, published

by the National Oceanic and Atmospheric

Administration (1973), the 10-year, 24-hour

stonn event at the proposed plant site is

2.6 inches, and the 100-year, 24-hour storm

event is 4.2 inches. The Best Available

Demonstrated Control Technology Guidance

Document for the Surface Impoundment

Category at Industrial Facilities (ADEQ 1996)

requires that surface water diversions have a
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design capacity capable of withstanding a I00

year, 24-hour storm event to protect

impoundment structures from runoff.

Four ditches (designated Al, A2, A3, and A4)

would receive flows from the proposed

substation, power plant site, and Phase 2 areas.

Ditch A3 also would receive overland flow from

a small portion of the watershed to the east and

north of the Phase 2 area. Flows from these sites

would peak at about 84.08 cubic feet per second

(cfs), and would be diverted to Evaporation

Pond B. Flows from these sites would contribute

a run-off volume of 7.44 acre-feet to Pond B

from a I00-year, 24-hour stonn event

( Figure 2 - I5).

An offsite stormwater ditch (Ditch Bl) would be

located at the northem boundary of the proposed

substation and the area containing facilities

constructed under Phase 2 of the Proposed

Action, and would receive overland flow from a

slope on the north side of the ditch. Ditch B2, on

the westem boundary of the substation, would

receive water from Ditch Bl and a small area

west of the ditch. A culvert about 300 feet long

would carry water from Ditches BI and B2

under the access road and empty into the

existing drainage south of the road. The culvert

would need to be at least 96 inches in diameter

to can'y peak flows of 45.63 cfs. A retention

basin would be constructed at this location to

provide capacity for excess water during storm

events. An erosion control structure would be

installed at the outlet to dissipate energy. Table

2-6 summarizes the ditch designs required for

offsite surface runoff and onsite stormwater

runoff from a I00-year, 24-hour stonn event.

Ditches C I , C2, and C3 would divert water fiom

a temporary construction laydown area to the

east of the proposed power plant site and

Phase 2 areas to an unnamed drainage southeast

of the proposed power plant site. A peak run-ofi‘

of 6. I 6 cfs would drain from this area. Best

management practices such as the use of energy

dissipaters and silt fence/straw bale structures

would be used to control sedimentation from this

area.

Big Sandy Energy Project
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The plan also would address erosion control and

site stabilization. The main power plant area

would be covered with asphalt, concrete, or

rock. Portions of the proposed power pIant’s

perimeter and interior would be reclaimed or

landscaped with native vegetation to provide

some erosion control and soil stability in

localized areas.

2.2.8.5 Flow Augmentation and Monitoring

Groundwater monitoring data would be

compiled and evaluated quarterly, and reported

to BLM annually. Emphasis would be placed on

evaluation of the monitoring data from the

middle aquifer wells (OWMA-2 and the new

middle aquifer monitor well), because

groundwater levels in the middle aquifer are

more directly connected to groundwater levels in

the upper aquifer.

At the end of each quarter, the groundwater level

measurements from each well would be

appended to the groundwater level database for

that well and an updated water level hydrograph

prepared. For the lower and middle aquifer

hydrographs, the model-predicted groundwater

level data would be superimposed on the

observed data to allow model-predicted and

observed drawdowns to be compared.

If the observed groundwater level drawdowns in

the lower and middle aquifers are within the

model-predicted range of drawdowns for the two

aquifers, then the observed data would be used

to determine the amount of water to be added,

and the timing of water augmentation , based on

the model-predicted range of flow reductions. If

the observed groundwater level drawdowns in

the lower and middle aquifers are outside of the

model-predicted range of drawdowns for the two

aquifers, then the observed water level data

would be used by Caithness, in cooperation with

BLM, to re-calibrate the groundwater flow

model. The re-calibrated model would then be

used to detennine the amount of water to be

added.

As noted above, the results of the groundwater

model indicate that the potential reduction in
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"‘ - with freeboard of 0.3 feet.

  

flow from the middle aquifer to the upper

aquifer as a result of the proposed action may

range from 0.5 percent (159 gpm or 256 ac-ft/yr)

to 1 percent (350 gpm or 564 ac-ft/yr). The

model results also indicate that the area of

greatest potential flow reduction is at the marsh,

located near the southem boundary of the basin

above Granite Gorge, and that addition of water

at the marsh would avoid these flow reductions.

Water could effectively be conveyed to the

marsh via the Big Sandy River. Accordingly,

Caithness has proposed that any augmentation

water be directed into the Big Sandy River

between the US 93 bridge crossing of the Big

Sandy River and the marsh. Required

augmentation would be provided at least one

year in advance of the projected flow reduction

(as determined by monitoring and the

groundwater model).

The two sources of augmentation water are (1) a

portion of the 4,850 ac-ft/yr maximum

withdrawal of groundwater from the lower

aquifer, and (2) conversion of existing surface

water irrigation rights to stream flow rights in

the Big Sandy River.

Groundwater from the lower aquifer would be

supplied by constructing a pipeline from the

groundwater production wellfield or the power

plant and diverting a portion of the groundwater

from the production wellfield or water from the
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TABLE 2-6

BIG SANDY PROPOSED POWER PLANT SITE

DITCH DESIGNS FOR 100-YEAR, 24-HOUR STORM EVENT
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proposed power plant water treatment system to

the river.

Surface water also could be supplied by

converting surface irrigation rights at Banegas

Ranch and/or others to instream flow rights.

2.2.8.6 Actions to Compensate for

Predicted Impacts on Cofer Hot

Spflng

Cofer Hot Spring is privately owned, and is used

by the owner for grazing and other uses.

Hydrologic analysis of the Big Sandy Energy

Project has indicated that a reduction of flow

fi'om Cofer Hot Spring is projected due to the

drawdown of the lower aquifer from pumping

the water supply for the proposed project. The

lower aquifer has been determined to be the

source for Cofer Hot Spring. The landowner will

use existing shallow wells near the spring to

replace water in the spring used for grazing. One

of the wells would be pumped to a stock tank or

water trough to provide water for the Hot Spring

Grazing Allotment.

The Project proponent has agreed in concept

with the landowner to provide a well to access

water from the lower aquifer to replace any

water lost from reduction in spring flow.

Description of the Proposed Action and Altematives

Draft Environmental Impact Statement June 2001



2.2.8.7 Actions to Minimize Impacts on

Grazing

Range improvements that are removed or

disturbed during construction of the proposed

project would be repaired or replaced

immediately following construction. A survey

would be completed prior to construction of the

natural gas pipeline and other facilities where

range improvements are present to identify

existing range improvements that would be

impacted during construction. The pre

construction survey would be coordinated with

BLM personnel to ensure all range

improvements are taken into consideration. An

action plan that identifies the duration, timing,

and methods to reduce temporary impacts on

range improvements would be developed so the

function of range improvements is ensured

during construction. In areas where permanent

access is required to maintain or inspect the

natural gas pipeline, cattle guards or gates would

be installed to ensure the integrity of fencing

systems.

2.2.8.8 Actions to Reduce Visual Impacts

The following actions would be taken to

minimize visual impacts associated with the

Proposed Action:

0 All structures, exhaust stacks, buildings,

tanks, and other features associated with the

proposed power plant site and aboveground

portions of the pipeline would be surface

treated (dulled or painted with desert tones)

to reduce visible glare and visual contrast

with the surrounding landscape.

v Areas of surface disturbance (e.g., proposed

power plant site, pipeline, roads, well sites,

and other areas) would be revegetated to be

consistent with the surrounding landscape to

reduce visual contrast. This primarily would

occur along the perimeter of the proposed

power plant site and not the interior, as well

as along the pipeline and access road edges.

e Areas of surface disturbance (e.g., proposed

power plant site, pipeline, roads, well sites,
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and other areas) would be contoured to

closely match the surrounding landscape to

reduce visual contrast and allow for

revegetation. This primarily would occur

along the perimeter of the proposed power

plant site and not the interior, as well as

along the pipeline and access road edges.

0 Lighting for the proposed power plant and

substation would be limited to areas required

by regulation, operation, and safety.

Wherever practical, provisional lighting

control devices (i.e., motion detectors and

emergency switches) would be installed to

reduce the amount of lighting visible at the

proposed power plant site during times of

nonnal operation, and lights would be

located at the lowest points on the power

plant which still would provide for the

intended use and reduce overall visibility of

lights.

0 Lighting devices would be an amber (high

pressure sodium) or red color where needed

to avoid the intensity associated with white

lights. Lights would have directive or

shielding devices to reduce uplighting and

offsite glare.

2.2.8.9 Reclamation Plans

The proponent has developed two different

reclamation plans for the proposed Project: the

Reclamation Operation Maintenance Plan

(ROMP) for BLM-Managed Public Lands,

which would be followed on public lands

managed by BLM and the Reclamation Plan for

State and Private Lands, which would be used

on private and state-owned lands. Complete

copies of these plans are included as Appendix

B.

Primary provisions in the ROMP include the

following:

0 pre-construction surveys to identify native

plants and areas of environmental concem

(refer to Section 2.2.8.10)
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0 salvage of native plants listed on the

Arizona Department of Agriculture List of

Protected Native Plants (I999). The number

of plants (per species) to be salvaged would

be determined based on transplant spacing

criteria as described in the plan.

0 stockpiling and reuse of topsoil

0 storage of salvaged plants in temporary

nurseries located in work areas or other

disturbed areas

0 _ use of erosion control measures such as

sediment barriers, water bars, mulching,

riprap, and erosion control fabric

r reseeding of the recontoured right-of-way,

using mainly broadcast seeding methods and

0 a BLM-approved native seed mix, followed

by transplanting of salvaged plants

0 watering for about nine months afier

transplantation, with a follow-up inspection

after one year

0 use of two-track maintenance pathways

along the pipeline right-of-way (no

pennanent access road construction)

The Reclamation Plan for State and Private

Lands includes the same provisions as the

ROMP, except that ADOT would identify which

plants would be salvaged and use them in its

highway reclamation projects, instead

transplanting them on site. Disturbed areas

would be similarly reseeded and a one year

inspection conducted, but no watering schedule

is specified.

For construction on any lands, a contractor

would be selected to perfonn all reclamation

activities for disturbed areas. This contractor

would coordinate with appropriate Federal and

state agencies, acquire all permits and approvals,

prepare a detailed plan, and comply with the

approved plan and all other applicable

reclamation requirements.
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2.2.8.10 Pre-construction Biological Surveys

and Impact Reduction Measures

Pre-construction biological surveys would be

conducted for special status plants and certain

wildlife species or groups. Detailed field surveys

would be conducted prior to construction to

identify habitats of special status plants,

including the endangered Arizona cliffrose. If

special status plant habitat cannot be avoided,

surveys would be conducted to identify any

populations or individuals. Surveys for

populations and/or individuals would be

conducted during the species’ flowering period,

if appropriate. The Arizona clitfrose has a

flowering period between April and June.

Details on the proposed surveys are included in

Appendix C.

Wildlife pre-construction surveys would be

performed prior to ground-disturbing activities,

with the precise timing of surveys dependent on

the target species and the specific construction

activity. Currently, pre-construction surveys are

proposed for the Sonoran desert tortoise and

breeding raptors. Details on the proposed

surveys are included in Appendix C.

Caithness would restrict all ground-disturbing

activities in the Big Sandy River riparian zone,

including a I50-foot buffer on each side, to

months outside the peak breeding season (mid

June through mid-August) for the southwestem

willow flycatcher.

Caithness would implement numerous measures

in areas designated as Category lll desert

tortoise habitat to reduce or minimize impact.

Surface-disturbing activities would be

minimized along the proposed pipeline corridor.

Access to roads not needed after construction

would be restricted, and the roads would be

scarified. Access roads scheduled for upgrading

in desert tortoise habitat would not be widened,

if possible, nor would berms be disturbed during

grading. New permanent access roads would not

be created in desert tortoise habitat except where
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the right-of-way is not adjacent to an existing

right-of-way or road. Stockpile areas in desert

tortoise habitat would be placed either in less

valuable habitat, or minimized in size.

2.2.8.11 Cultural Resources Protection

Measures

Cultural resources would be protected in

accordance with the provisions of a

Programmatic Agreement (PA) prepared in

compliance with Section 106 of the National

Historic Preservation Act (Westem 2001). The

PA defines procedures for additional pre

construction surveys to inventory cultural

resources within areas of potential effect as they

are identified. Any inventoried cultural

resources would be evaluated and treated in

consultation with the parties participating in the

PA, which include Westem, BLM, Hualapai

Tribe, Arizona State Historic Preservation

Office, Arizona State Museum, Arizona State

Land Department, COE and Caithness.

2.2.8.12 Spill Prevention Control and

Countenneasure Plan

An SPCC plan would be developed as design

infonnation is finalized. This plan would address

specific methods and standards to ensure safe

storage of chemicals and petroleum products at

the proposed power plant site. An HMMSPC

Plan would be developed by the pipeline

company and implemented during construction.

The plans would contain information on how to

safely handle, store, and dispose of hazardous

materials, as well as procedures to follow in case

of a release.

2.2.8.13 Noise Reduction Measures

Noise reduction measures would be included in

the design of the turbines and the turbine

housing. The air intake system would include

silencers to reduce noise from the combustion

turbine compressor inlet. The turbines would be

contained within an insulated shell to further

reduce noise levels.
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Construction other than water well drilling

would be anticipated to occur in one 10-hour

shift per day 5-days per week, thereby reducing

the potential for noise on nights and weekends.

Construction equipment would be required to

have operable mufflers wherever possible.

2.3 DESCRIPTION OF ALTERNATIVES

2.3.1 Altemative Pigline Routes

Two altematives were identified for routing the

natural gas pipeline. The first would make use of

the existing BLM utility corridor that overlays

the Mead-Phoenix Project 500-kV and Mead

Liberty 345-kV transmission line corridors.

Although Westem’s polices do not allow the

parallel location of the pipeline within these

transmission line rights-of-way, this recognized

utility corridor provides a viable route from the

supply pipeline connection to the proposed

power plant, and the transmission lines can be

closely paralleled. Also, a second altemative

route that generally follows road rights-of-way

was identified. This altemative would follow

Hackberry Road, US 93, and the new Mohave

County access road leading to the proposed

power plant site.

As with the proposed pipeline, these altemative

corridors consist of combined corridor segments.

The five corridor segments following the

transmission lines are designated T1 through T5,

while the segments following roads are

designated R1 through R5. Both altematives

make use of corridor segment C3 where the

transmission line corridor overlaps the US 93

corridor. Figure 2-12 depicts the locations of the

altemative pipeline routes and their respective

corridor segments, and Table 2-2 provides a

detailed description of each of the segments.

Sections 2.3.1.1 and 2.3.1.2 below describe the

location and features of each altemative pipeline

route in more detail.

Similar to the proposed gas pipeline, an

interconnection facility would be installed at

each interconnection point at the northern end of

the pipeline. This facility would consist of

isolation valves, control valves, metering
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equipment, and a filter separator. The equipment

would be enclosed within small buildings. This

equipment and buildings would be located

within new approximately I00-foot by I00-foot

fenced and graveled yard. In addition, a small

communication tower (about I5 feet high)

would be included within the fenced yard.

Electric power service would be supplied from a

nearby existing distribution line. Access to the

interconnection facility would be from existing

roads. Additional yards would be needed if

connections were made to more than one of the

interstate pipelines.

A gas metering facility would be installed at the

southem end of the pipeline within the proposed

power plant site. This facility would consist of

isolation valves, metering equipment, a filter

separator, and pressure reduction and control

valves used to feed gas to the turbines. A fuel

gas preheater also would be installed to increase

the efficiency of the proposed power plant.

2.3.1.1 Altemative R Gas Pipeline Corridor

The Altemative R (Road) gas pipeline corridor,

would consist of the following corridor

segments:

Rl—R2—R3—C3—R4—R5

Corridor segment RI begins at the northemmost

potential supply pipeline and heads south after

crossing under I-40. This segment and corridor

segment R2 encompass the Hackberry Road

right-of-way, which varies from I00 to I50 feet

wide. Corridor segment R1 passes through both

private and state-owned land, while corridor

segment R2 crosses private land only. Corridor

segment RI is 3.9 miles long and segment R2 is

0.8 miles long.

Corridor segment R3 begins where Hackberry

Road intersects with US 93 and continues south,

following the US 93 alignment. The corridor

width is 400 feet, immediately adjacent to the

eastem edge of the US 93 right-of-way. This

segment is about 9.3 miles long and crosses

primarily private lands.

Big Sandy Energy Project
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Corridor segment C3 is the same connecting

segment included in the Altemative T gas

pipeline corridor, and is described above.

Corridor segment R4 continues south along US

93 just east of the US 93 right-of-way to the

intersection with the Altemative T gas pipeline

corridor, a distance of about 13.7 miles. This

segment crosses private, BLM-managed public,

and state-owned lands and has a width of 400

feet except within the Carrow-Stephens Ranches

ACEC, where it also includes the 200-foot wide

US 93 right-of-way; and along US 93 south of

Gunsight Canyon, where it increases to a width

of 1,500 feet to accommodate the planned

realignment of US 93.

From this point, the Altemative R gas pipeline

corridor follows corridor segment R5, which

follows along US 93 south to the proposed

access road leading to the proposed power plant

site. The access road right-of-way would cross

Sections I, 5, and 7, TISN, Rl2W, and enter the

proposed power plant site over the section

comers of Sections 5, 6, 7, and 8, Tl SN, Rl2W.

This corridor segment is about 8.5 miles long

and varies in width from 200 feet wide along the

proposed access road to 1,800 feet wide along

part of US 93.

2.3.1.2 Altemative T Gas Pipeline Corridor

The Altemative T (Transmission Line) Gas

Pipeline Corridor, would consist of the

following corridor segments:

Tl —T2—T3—C3—T4—T5

The northem end of this altemative route would

begin with corridor segment Tl. The exact

starting location would depend on which

interstate pipeline or pipelines are selected for

the gas supply, but would begin about I mile

northwest of the interchange ofUS 93 and I-40.

All three potential source natural gas pipelines

are located north of I-40 at this location;

therefore, the pipeline would be installed by

boring undemeath I-40. Corridor segment Tl

extends south about 3.7 miles to Old Highway

93 in Section I8, T20N, Rl3W (also the
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intersection with corridor segment C2). The

corridor has a width of 2,235 feet and crosses

private and state-owned lands.

This route continues along corridor segment T2,

following the existing transmission lines for

about 2.1 miles to the intersection with corridor

segment Cl in Section 30, 'I20N, RI3W.

Corridor segment T2 is also 2,235 feet wide and

crosses private and state-owned lands.

The route continues with corridor segment T3,

heading south parallel to the transmission lines,

for a distance of 8.5 miles. This corridor

segment is also 2,325 feet wide, crossing both

private and state-owned lands. It intersects with

corridor segment C3, which is located where the

transmission line and US 93 corridors overlap.

This segment’s eastem boundary is 400 feet east

of the US 93 right-of-way and the westem

boundary is 1,000 feet west of the Mead-Liberty

345-kV transmission line right-of-way. The

segment is about 1.9 miles long and crosses

private and state-owned lands.

This altemative route continues with corridor

segment T4, which follows the transmission line

rights-of-way to their intersection with US 93.

Corridor segment T4 is 2,325 feet wide except

along the westem border of the Carrow

Stephens Ranches ACEC, where it expands to

4,000 feet. This segment is 13.8 miles long and

crosses private, BLM-managed public, and state

owned lands.

The final corridor segment for the Altemative T

gas pipeline corridor is T5, which begins at the

southem end of corridor segment T4 and extends

southeast about 7.8 miles to the proposed power

plant site. This segment is 2,325 feet wide

except where it veers from the transmission line

rights-of-way to cross the Big Sandy River

perpendicularly; the corridor expands to 3,000

feet wide for this crossing. This segment crosses

private and BLM-managed lands.

2.3.1.3 Crossover Segment C2

Although not a part of any altemative route,

corridor segment C2 is included in

Big Sandy Energy Project
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environmental planning and analysis because it

could be considered during final right-of-way

acquisition as a connecting link between the

Altemative T and R gas pipeline corridors. It

encompasses the Mohave County I50-foot-wide

right-of-way of Old Highway 93 and is about 2.3

miles long, crossing private and state-owned

lands. Mohave County has agreed that the

pipeline could be placed within the existing road

right-of-way to minimize impacts.

2.3.1.4 Construction of the Altemative

Pipelines

Construction and maintenance within either

altemative corridor would use methods similar

to those described for the Proposed Action (refer

to Section 2.2.7.4). Any applicable actions to

reduce or prevent environmental impact (Section

2.2.8) also would be implemented.

Requirements for temporary workspace are

expected to be similar to those of the Proposed

Action. Wherever possible, existing roads would

be upgraded as needed and used for pipeline

construction and maintenance access. The new

area of disturbance for construction of either

route would be 90 feet wide within the pipeline

right-of-way, with additional work areas totaling

7 acres. Tables 2-7 and 2-8 summarize the areas

of disturbance associated with both altemative

corridors, including a breakout of total,

pennanent, and temporary disturbance.

Although the two altematives differ in where

they would cross the Big Sandy River, similar

construction and environmental protection

measures would be used. The Altemative T gas

pipeline corridor would cross the river

perpendicularly, where the river is typically dry,

so that trenching would be used. Pipeline

anchoring and construction methods to prevent

flotation during flooding would be required

across the entire 0.5-mile width of the crossing.

2.3.2 No-Action Altemative

No action would mean that BLM would not

approve the requested right-of-way for the gas

pipeline, the access road, the water pipeline and

other related facilities for the proposed power
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TOTAL
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386
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‘These areas would be disturbed only during construction.

plant site, and Westem would not approve the

interconnection request. In effect, the Project

would not be built as proposed.

For the No-Action Altemative, there would not

be any power plant developed at the proposed

site. This includes the principal associated

facilities including the substation and

modifications to the Mead-Phoenix Project 500

kV transmission line for the interconnection.

The natural gas pipeline would not be built, and

no opportunity would be created for natural gas

supply in the Wikieup area. Those project

features already constructed on private lands,

such as groundwater well PW2, the groundwater

monitoring wells, and the associated well pads

and well access roads, would remain.

Big Sandy Energy Project
2-58

Table 2-9 at the end of this chapter summarizes

the environmental consequences associated with

each altemative by resource.

2.4 ALTERNATIVES CONSIDERED BUT

ELIMINATED FROM FURTHER

ANALYSIS

Possible altematives were identified primarily

through the scoping process. Following

notification that an EIS would be prepared, the

public and Federal, state, and local agencies

were given the opportunity to provide comments

on the proposed Project. An evaluation of these

comments resulted in the identification of

possible altematives to the Proposed Action.
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In addition to the scoping process, the lead O

    

TABLE 2-8
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‘These areas would be disturbed only during construction.

Wikieup gas tap

agencies and environmental specialists reviewed

the Proposed Action, and possible altematives

were identified in cases where a potentially

2.4.1 Power Plant and Evaporation Pond

Sites

significant impact was anticipated. Altematives

were identified for the following Project

components:

During the scoping process, an altemative power

plant site was suggested near the I-40 corridor.

This site does not directly satisfy the purpose

and need to support MCEDA’s objective for

economic development in the Big Sandy Valley.

Also, it was important that the plant be located

outside a I00-kilometer (62-mile) bufier zone

around Grand Canyon National Park, to

minimize air quality and visual impacts on the

Park. This site fell within that zone, which

begins about 8 miles north of Wikieup. Water

availability in the northem portion of the Big

power plant and evaporation pond sites

power generation technology

water sources

water for agricultural use

power plant cooling

Big Sandy Energy Project Description of the Proposed Action and Alternatives
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Sandy groundwater basin was researched via

standard literature reviews with the Arizona

Geological Survey, ADWR, and U.S. Geological

Survey. No information regarding the specifics

of availability in this area was detertnined to

exist.

Suggestions also were made to consider sites

closer to Bullhead City or Lake Havasu City and

use water from the Colorado River. However,

sites in this area do not satisfy the purpose and

need which includes efficient interconnection to

the Mead-Phoenix Project 500-kV transmission

line. In addition, water for industrial

development is not practically available for

allocation from the Colorado River.

The sites suggested as altematives to the

proposed power plant site were found to be

lacking in available water resources, making

them uneconomic to develop and inconsistent

with the purpose and needfor this Project.

Altemative sites for the evaporation ponds also

were examined, primarily due to concem about

the proximity of the proposed location of the

ponds to the existing transmission lines, which

could present a hazard to birds using the ponds

during entry or takeoff. However, the ponds

could not be relocated, due to the terrain and

location of features such as drainages and roads.

The land to the east of the proposed power plant

site is at a higher elevation than the plant site

itself and has very rugged terrain. This would

make construction and containment more

difficult and costly. It also would require that

water be pumped uphill to the ponds. There also

are land boundaries and facilities that must be

accommodated or worked around. The proposed

location of the west cell is bordered by a section

line and a drainage. The east cell is bordered by

a transmission line, a section line, an access

road, and a drainage. All of these features limit

the ability to make adjustments in the pond

locations on the west side of the proposed power

plant site.
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2.4.2 Power Generation Technology

A key part of the purpose and need for this

Project is the ability to consistently deliver

competitively priced electrical energy. Energy

sources that do not consistently deliver electrical

energy do not meet the purpose and need of the

Project.

2.4.2.1 Wind

Electrical power production using wind energy

is dependent on the wind field encountered at

the power plant site. Although wind generation

is technically feasible, this location does not

experience strong sustained winds, and is

therefore not well-suited as a wind energy site.

Even considering advances in energy storage

technology, the proposed power plant site would

not allow the Project to consistently deliver

electrical power.

2.4.2.2 Solar

Electrical power production using solar energy

is dependent on the solar energy received at the

power plant site. This location receives strong

solar energy during the daylight hours,

especially during the summer. Although solar

energy has been shown to be technically

feasible, solar energy is not available during

nighttime hours. Even considering advances in

energy storage technology, this technology

would not allow the Project to consistently

deliver electrical power.

2.4.2.3 Other

Other energy sources capable of generating

electrical energy (fuel cells, tidal power,

geothermal) were not considered technically

viable altematives at this location.

2.4.3 Water Sources

Two alternative groundwater sources and one

surface water source were considered for this

Project, as follows:
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I. Surface water produced from the Colorado

River

2. Groundwater produced from shallow wells

from the Big Sandy River alluvial aquifer

3. “Joint” use of water from the Phelps Dodge

Bagdad pipeline carrying shallow

groundwater

Procurement of an allocation of Colorado River

water for this Project is impracticable.

Groundwater from the Big Sandy River alluvial

aquifer is not viable due to concerns regarding

existing water users and the need to protect

riparian habitat downstream from the Project.

The design concept associated with the “joint”

use of water from the Phelps Dodge water

pipeline would be to use the water for “once

through” cooling. This process would require

about 44,000 acre-feet per year in order to

dissipate the amount of heat generated by the

project (URS Technical Memorandum, May 7,

2001). This volume of water is not available

from the Phelps Dodge water supply wells.

2.4.4 Water for Agricultural Use

The following two altematives for providing

water for agricultural use were considered:

¢ using cooling tower blowdown

0 using stonnwater runoff

If cooling tower blowdown were used, water

would be recycled through the cooling tower a

fewer number oftimes, in order to limit the

concentration of dissolved solids to a level that

could be used for irrigation. Calculations were

perfonned to compare the amount of water that

would be needed if this altemative were

implemented. Results showed that this

altemative would require the use of

approximately 100 gpm more than the Proposed

Action. In addition, the altemative would

introduce the potential for cooling tower

chemicals (e.g., algaecides) to be present in the

irrigation water. For these reasons, an altemative

Big Sandy Energy Project
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that would use cooling tower blowdown for

agricultural use was eliminated from further

consideration.

The potential use of stormwater as irrigation

water also was examined. This altemative was

not carried forward for further consideration

because it was not feasible to ensure that the

water supply needed to sustain crops would be

available at the time it was needed, since storms

are sporadic and unpredictable. Storage capacity

would be required, but it would not be possible

to guarantee that the supply in storage would be

sufficient to meet the agricultural needs. Also,

this would involve additional environmental

impacts related to construction of the storage

and delivery system. For these reasons, this was

not selected as an altemative.

2.4.5 Power Plant Cooling

Initial consideration was given to three

conventional types of cooling technology for use

at the Big Sandy Energy Project: wet cooling,

dry cooling, and a hybrid cooling technology

partially wet and dry. The potential impacts on

the facility’s ability to provide competitively

priced electricity was a factor in considering the

viability of these altematives.

Under the Proposed Action, deep aquifer

groundwater would be used as the water source

for the wet-cooled facility. An average of about

3,200 acre-feet of groundwater (4,200 acre-feet

maximum) is expected to be consumed annually

for cooling and operational purposes.

The wet cooling technology requires cooling

towers, which would use both mechanical and

evaporative cooling mechanisms to condense the

process steam.

In comparison, the dry cooling technology

would condense the process steam essentially

using the same technology as an automobile

radiator. This altemative would reduce water

usage by about an average of 3,000 acre-feet per

year (4,000 acre-feet per year maximum).
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A simple analysis prepared to consider the dry

cooling altemative determined that, although

technically feasible, dry cooling results in

substantial additional cost and reduced plant

output. Because the greatest reduction to the

power plant output would occur during the

hottest part of each day, which would coincide

with the periods of greatest electrical demand,

and (potentially) the greatest price per kilowatt

hour, the overall economic impact of dry cooling

was substantial. The capital and operating costs

of dry cooling relative to wet cooling would

represent an additional cost (including lost

revenue) to Caithness of about $26 to $28

million over the life ofthe Project (URS

Technical Memorandum, May 7, 2001). This

makes this altemative not economically feasible

and does not meet Caithness’ need to provide

competitively priced electrical energy.

Hybrid wet-dry cooling towers are commonly

used in applications that require abatement of

the condensed water plume. The plume

abatement feature is nonnally used only where

icing or fogging is a concern such as in colder

climates with higher relative humidity typical of

the northeastem United States or when a facility

is located within extremely close proximity to a

highway (i.e., less than 200 feet away). The

annual difference in water usage for a hybrid

cooling system would be about 600 acre-feet

less than a wet cooling system. The initial cost

of the hybrid wet-dry cooling system would

result in an increase in capital expenditures of

about $5 to $6 million, thereby increasing the

cost of electricity to consumers. Although this

possible altemative also would be technically

feasible, plume abatement is not required at this

site, and the altemative would not be cost

effective.

2.4.6 Wikieup Gas Tap

The possibility of adding a gas tap to the

proposed gas pipeline at a location near Wikieup

was raised during public scoping. This

altemative was considered but eliminated from

further analysis because the decision to do this

. lies with the local gas distribution company, not

the pipeline owner and is not reasonably

Big Sandy Energy Project
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foreseeable. The local gas distribution company

could evaluate the economics of providing such

a tap and could approach the pipeline owner

about adding such a gas tap in the future, if a

decision is made by a gas distribution company

to pursue this option.
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

EnvironmentProosedActionPl~elineCorridorPi~elineCorridorNoAction

AltemativeRGasAltemativeTGas—

AirResourcesPowerPlantSameasProposedActionSameasProposedActionNoimpacts

0Powerplantoperationwouldresultintherelease

ofvariouspollutants,buttherewouldbeno significantimpactsfi'omtheoperationwith

implementationofthepollutioncontrol

measuresanddevicesincludedintheProposed Action.Theanalysisindicatesnoexceedances
ofanyNationalAmbientAirQualityStandards

ormaximumallowablePreventionofSignificant

Deteriorationincrements;noexceedancesof
thresholdsintheArizonaAmbientAirQuality

Guidelinesforhazardousairpollutants;no unacceptableordiscemableimpairmentto

visibilityinnearbyClassI,selectedClassll,or

Hualapaitriballands;andnounacceptablelevels

ofnitrogenorsulfurinareaswhereAQRVs

wererequiredtobereviewed.

AllElements

0Constructionactivitiesinalllocationswould
resultinreleaseofparticulatesandexhaust

gases,buteffectswouldbeshorttermandwould

occuroverasmallareaatonegiventime,

resultinginaminorlevelofimpact.

DustcontrolmeasuresincludedintheProposed

Actionwouldhelplimitimpactstolessthan

significantlevels.

Conclusion:Nosignificantimpactsareexpected~3sameas~5S_am°as

withimplementationofproposedactionstoreduceorPT°P°5°dA<‘-"9"PT°P°5¢dA°ll°"

preventadverseimpacts.

GeologylAllElements—GeologyGeology~SameasGeology-Sameas
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAlternativeTGas

Pi-elineCorridor

Pi-elineCorridor

ProposedActionProposedAction

  

  

 

  

EnvironmentPro-osedAction

PaleontologyTherewouldbenosignificantimpactsonareas

ofregionalgeologicalimportance(noneis

present).

0Therewouldbenoimpactsonsubstantial

knownpotentialmineralresourcedevelopment

areas(noneispresent).

0Noimpactsareexpectedonexistingmining

operations.Therewouldbeaninsignificantloss
ofasmallportionofthevalley’ssandandgravel

resources.

QNosubstantialincreaseinimpactsfrom

earthquakeswouldbeexpectedaslongas

structurescomplywithappropriatestandard

procedures.

0Nosubstantialincreaseinmagnitudeofmass

movementswouldoccursincecutandfillareas

wouldbeengineeredtoensurestability.

oGroundwaterwithdrawalwouldnotresultin

landsubsidencebecauseitwouldbeisolatedtoa

volcanicaquiferandshouldnotresultin

sedimentcompactionand/orsignificantdropin

Affected

levelsinoverlyingaquifers.

  

  

     

  

Paleontology-Sameas

ProposedAction

Paleontology-No impactswouldbe

expectedaslongas

additionalsurveysare
conductedshouldthe

eastemportionof

corridorsegmentT5be

selectedforthefmal

alignment,andthesame
provisionsaslistedunder

theProposedActionare

followed.

AllElements-Paleontology

Noimpactwouldbeexpectedaslongasmitigationis

includedduringconstructiontoidentifyandprotect

previouslyunidentifiedfossillocalities.

    

  

  

Conclusion:Nosignificantimpactsareexpected

withimplementationofproposedactionstoreduceor

preventadverseimpacts,withtheadditionof

mitigationtoprotectunidentifiedfossillocalities

duringconstruction.
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

Pro-osedActionPielineCorridorPlelineCorridor

AllElementsSameasProposedSameasProposedThe26acresofsoil

oAnyproposedgrounddisturbancewouldresultAction,exceptthatareasAction;containssomedisturbedforconstruction

indisruptionofsoilsandpotentialsoilerosion,ofsteepslopeplusareasalongcorridoroftheproductionand
compaction,reducedproductivity,and/orlossoferodiblesoilscouldmoresegmentsT2,T3,andC1monitoringwellsused

topsoil.TheProposedActionwouldinvolveeasilybeavoided.whereitmaybedifficultduringtestingand

disturbanceofabout621acresoflandsurface,toavoidareasofsteepassociatedwellpadsand

ofwhich229acreswouldbepennanentlyslopesanderodiblesoils.accessroadswould

disturbed.ImplementationoftheproposedThisroutealsomaycrossremain.

reclamationplansanderosioncontrolmeasures,exposuresofsoilsthat

plusothermeasuressuchaslimitinggradinganduniquelysupportthe

accessroadbuilding,anduseofthedirectionalArizonacliffrose.

drillingoption,wouldreduceimpactstolessMitigationincludes

thansignificantlevels.measurestoavoid

oWithimplementationoftheproposedimPfl¢1S011thisPlan!

StonnwaterPollutionPreventionPlanandSP¢¢l¢$

provisionsforsurfacewaterdiversionatthe

powerplantsite,nosignificantimpactswould

resultfromstonnwaterrunoff.

 

 

  

  

  

  

  

0Therewouldbenosignificantadverseimpacts

associatedwiththeinstallationoftheoptical

groundwire,sincethegrounddisturbanceatthe
pullingandtensioningsiteswouldbeminimal,

onareasalreadydisturbed,andsubjectto
reclamationanderosioncontrolmeasures.

Affected

Environment

Pipeline

0Thepotentialforsignificantimpactsexists

wherehighlyerodiblesoilscoincidewithsteep

slopes(greaterthan20percent).Theselocations

wouldbeavoidedduringsitingofthefmal

alignmentand/orbeadequatelymitigated,such

thatimpactswouldbereducedtolessthan

significantlevels.(Therearefoursuchareas

locatedincorridorsegmentsR1,C3,T4,andthe
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGas EnvironmentProosedActionPielineCorridorPielineCorridor

intersectionofcorridorsegmentsT2,Cl,andT3

wouldbethemostdifficulttoavoid,sinceit
appearstoextendacrosstheentirecorridor.)

Conclusion:Nosignificantimpactsareexpected

withimplementationofproposedactionstoreduceor

preventadverseimpacts.

GroundwaterPowerPlantandAssociatedFacilitiesSameasProposedActionSameasProposedActionThegroundwater

GroundwaterQuantityproductionand

0GroundwatermodelingconductedforthisDraftm0nil0ringWfill-SUsedK0

EISpredictedthatwithoutflowaugmentation,identifyandtestthe waterlevelsintheshallowgroundwatercouldloweraquiferwould

dropbylessthanlfoot,andsurfacewatercouldremain

bereduced.However,theProposedAction

augmentshallowgroundwaterandsurfacewater

preventchangestothesehydrologicsystems whichmayotherwiseoccurasaresultofthe

groundwaterlevelsorsurfacewaterflowsinthe
BigSandyRiverarepredictedasaresultofthe Therelikelywouldbeareductionandeventual

eliminationofwaterdischargedfromCoferHot Spring.TheProposedActionincludesmeasures

toprovidecompensationtothelandowner;

T2-T3-CIinterchange.Theareainthe
containsmeasuresdesignedtomonitor

groundwaterlevelsandprovidewaterto
flowsintheBigSandyRiversufiicientto

Project.Therefore,nochangestoshallow

Project.

however,thelossofthespringwouldbe

consideredasignificantimpact.

 

GroundwaterQuality

0NosignificantimpactsfromtheProposed
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

EnvironmentPro-sedActionPielineCorridorPi-elineCorridor

Actionareexpected,giventheconstructionof
theevaporationpondsandlackofothersources

      

Conclusion:Sameas

ProposedAction

  

ofgroundwatercontaminationassociatedwith

theproposedProject.

PipelineandCommunicationFacilities

0Noimpactsongroundwaterqualityorquantity
wouldbeexpectedfromtheseProjectelements.

Conclusion:Sameas

ProposedAction

Conclusion:ThelossofCoferHotSpringwouldbea significantadverseimpact.Withtheimplementation
oftheactionsproposedtoreduceorpreventadverse

impactsandothermitigation,noothersignificant

impactswouldbeexpected.

PowerPlantandAssociatedFacilities

SurfaceWaterFlows

0GroundwatermodelingconductedforthisDrafi

EISpredictedthatwithoutflowaugmentation, waterlevelsintheshallowgroundwatercould

dropbylessthan1foot,andsurfacewatercould

bereduced.However,theProposedAction

containsmeasuresdesignedtomonitor
groundwaterlevelsandprovidewaterto

augmentshallowgroundwaterandsurfacewater

flowsintheBigSandyRiversufficientto

preventchangestothesehydrologicsystems whichmayotherwiseoccurasaresultofthe

Project.Therefore,nochangestoshallow

groundwaterlevelsorsurfacewaterflowsinthe
BigSandyRiverarepredictedasaresultofthe

Project.

SurfaceWaterQuality

0Thepowerplantwouldbeazerodischarge

facilitywithnosignificantimpactsonsurface

  

    

SurfaceWaterSameasProposedActionSameasProposedActionNoimpacts
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

EnvironmentProosedActionPielineCorridorPi-elineCorridorAlternativeRGasAlternativeTGas

    

waterquality.Onsitestormwatergeneration

wouldbecollectedandroutedtolined

evaporationponds.Offsitestormwaterwouldbe
routedaroundthefacilityandretumedtonatural

drainagesusingstandarderosioncontrol

structures.

vAgriculturalactivitiesshouldnothavea

significantimpactonsurfacewaterqualityof

theBigSandyRiverbasinordownstream

watercourses.Theagriculturalareawouldbe

operatedinafashionthatminimizesthe

potentialforrunoffofirrigationwater,applied

chemicals,andfme-grainedsoilstosurface

waters.

SurfaceWaterRights

0OwnersofsurfacewaterrightsalongtheBig

SandyRiverdownstreamofGraniteGorge

wouldnotbeimpactedbecausenoreductionin

surfacewaterflowispredicted.

PipelineandAccessRoad

0Constructionofthepipelineandaccessroad acrosswashesortheBigSandyRiverlikely

wouldcauseatemporary,minor,lessthan significantimpactonsurfacewaterquality,

includingincreasedsedimentationandturbidity
withimplementationofproposedconstruction

practicesanderosionandsedimentationcontrol measures.Specialproceduresareincludedinthe

ProposedActiontominimizeimpactsofthe

pipelinecrossingcausedbytrenchingontheBig

SandyRiver.DirectionaldrillingundertheBig

SandyRiverwouldfurtherminimizeor
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

  

 

  

  

  

AffectedAltemativeRGasAlternativeTGas EnvironmentProsedActionPielineCorridorPielineCorridor

  

  

    

  

  

AllElements-SameasAllElements-Sameas

Noimpacts

 

  

0SincetheproposedpowerplantandassociatedPr0POS¢dA¢li0fl;PT0P05¢d/\¢Ii0Il;

facilitiesarelocatedoutsidethe100-and500-possiblywouldhavepossiblywouldhave

yearfloodplainzone,noimpactsarepredicted.morefloodplainfewerfloodplain

Culvertsinstalledalongtheproposedaccesscrossings.crossings;dil'¢¢Ii0l1fl|
roadwouldallowforadequateflowsunderthedrillingundertheBig

road;nosignificantimpactsonfloodplainsareSandyRiverwouldnot

  

  

  

  

  

eliminatethesewaterqualityimpacts.

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpactsandmitigation.

FloodplainsPowerPlantandAssociatedFacilities

predicted.

0Impactstofloodplainsalongtheopticalground
wireroutewouldbeeliminatedbecausethearea

neededforpulling/tensioningsitesissmalland

floodplainscouldbeavoided.

beanoption.

Pipeline

0Thepipelinewouldcrossnumerous100-year

floodplains;actualtotalwoulddependonfinal
alignmentselectedwithincorridor.Temporary

disturbanceofthesefloodplainsanddownstream

areaswouldoccurduringpipelineinstallation. Withtheimplementationofproposederosion andsedimentationcontrolmeasures,impacts

wouldbereducedtominor,insignificantlevels.

0lfthedirectionaldrillingoptionwereselected

forcrossingtheBigSandyRiver,adverse

impactswouldbefurtherminimizedor

eliminated.

Conclusion:Sameas

ProposedAction

Conclusion:Sameas

Conclusion:Nosignificantimpactsareexpected__

iiProposedActionwithout
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

EnvironmentPro~osedActionPielineCorridorPi~elineCorridorNoAction

withtheimplementationofproposedactionstothedirectionaldrilling

reduceorpreventadverseimpacts.~option~

PowerPlantandAssociatedFacilitiesSimilartoProposedSimilartoProposedNoimpacts

eNosignificantadverselanduseimpactswouldAction,butwithpossiblyAction,butwithpossibly beexpected,sincetherewouldbeconfonnancemorepotentialconflictmoredifficultaccessand

withexistingzoning,Countylanduseplans,andwithuseofroadsbeinginstallationalong

Countytransportationplanning,andnoimpactsusedorfollowed.Also,SegmentT5,dueto
areexpectedonresidencesorbusinesses.thereismorepotentialruggedtopography.

forconflictwithHowever,therewouldbe

residencesanduseofthefewerresidencesand

ACECalongSegmentR4businessestoavoidand

andlessspacetomaketherewouldbeno

adjustmentswithinpotentialconflictswith

SegmentsR2andR3.roaduseduring

construction.

  

  

  

  

  

  

  

  

  

LandUseand

Access

Pipeline

0Theproposedpipelinewouldgenerallyfollow
existingutilitycorridorandroadrights-of-way.

Severalresidencesandbusinessesarelocated
alongtheseroutes,especiallyfrontingtheroad

rights-of-way.Anypotentialconflictwith existingresidencesorbusinessescouldbe

avoidedbyadjustingthefmalalignmentwithin
theproposedcorridortoavoidtheseusesorby

providingcompensation.Also,potentialimpacts

totheCarrow-StephensACECcouldbe

avoided.Constructionadjacenttoanyresidence

orbusinessiscompletedwithinthreetofive

workdays,andimpactswouldnotbeconsidered

significant.

CommunicationFacilities

OPrimarycommunicationfacilitieswouldbe locatedwithintheplantsiteandonexisting
facilities,causingnoadverseimpactstoland

uses.Theopticalgroundwireoption,if

installed,wouldoccurwithinexistingright-of

wayandonexistingtransmissionlinestructures,

andinvolveonlyshort-tennandlimited

disturbance;therefore,noadverseimpactsto

BigSandyEnergyProject
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAlternativeTGas EnvironmentProosedActionPi-elineCorridorPielineCorridor

    

  

 

 

  

Conclusion:Sameas
ProposedAction,but

withslightlyless

potentialforconflicts

withresidencesand

businessesprimarilydue

touseofSegmentT5

AllElements

SimilartoProposed Action,exceptthat

pipelineconstruction

wouldpermanently

disturb45acres.

  

  

  

    

  

landusewouldbeexpected.

Conclusion:Sameas

ProposedActionbutwith
slightlyhigherpotential

forconflictswithexisting residencesandbusinesses

nearroadways

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpacts.

Grazing

Management

PowerPlantandAssociatedFacilities

0Toavoidsignificantimpactsfromthelossof

flowfromCoferHotSpring,theProposed

Actionwouldprovidecompensationby

replacingtheloststockwaterusingshallowwell

water.

0Landavailableforgrazingwouldbe

permanentlyreducedbytheforageavailablefor

grazingbyaboutonecowandcalfforfour months.Thisisasmallreductioninforage availability(aboutIpercent)anddoesnot constituteasignificantimpactonlivestock

production.

QTheProposedActionincludesmeasuresto
maintainallrangeimprovements,thereby avoidingsignificantimpactsfromlossor

damagetotheseimprovements.

Pipeline

oActionsincludedinProposedActionwould
ensurethatanyrangeimprovementfacilities

wouldbemaintainedduringpipeline

construction.

0Livestockproductiononlandcrossedbythe

pipelinewouldnotbesignificantlyimpactedby

constructionactivitiesbecauseonly48acres

wouldbepermanentlydisturbed,andthe

AllElements

SimilartoProposed Action,exceptthat

pipelineconstruction

wouldpermanently

disturb47acres.

The26acresofgrazing landsalreadydisturbed
forconstructionofthe

productionand

monitoringwells

constructedfortesting

thegroundwateraquifers,

andthewellpads,and

wellaccessroadswould

remaindisturbed.
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAlternativeTGas

PielineCorridorNoAction

PielineCorridor

Noimpacts

  

  

 

 

  

ProosedAction

reseedingdonepertheproposedreclamation

planswouldrestoreforageproductiononother

disturbedland.

0Nosignificantlanddisturbancewouldbe

expectedonBLMgrazingallotmentsalongthe

pipelineduringconstruction.

  

  

 

      

Conclusion:Sameas

ProposedAction

Conclusion:Sameas

ProposedAction

  

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

¢Impactsonrecreationresourcesand

wildemesseswouldbelowandlessthan

significantoverthelifeoftheProject,since therewouldbearelativelysmallincreasein

populationandnodiscemibleimpactsto

visibilityinwildemessareasincludedinthe

analysis.

0Pennanenteffectsonvisualresourceswouldbe
noticeabletoco-dominantforthepowerplant, duetothesurfacedisturbance,introductionof

additionalindustrialfacilitiesintofoothill

landscapes,intennittentwatervaporplumes,and

nightlighting.Impactswouldbelowto

moderateandlessthansignificantafterthe

applicationofmeasurestoreduceimpactsand
duetothepresenceofaBLM-designatedutility

corridor.

  

  

  

  

Affected

Environment

reduceorpreventadverseimpacts.

AllElements

Recreation,

Wilderness,and

VisualResources

SameasProposed

Action,butwithmore

impactsonviewers

(residentsandtravelers)

alongroadsduring

pipelineconstruction.

SameasProposed

Action,butwithmore

impactsonviewersalong

thepathoftransmission

linesduringpipeline

construction.

      

Pipeline

0Thepipelinewouldresultinlowtomoderate

impacts,sinceitwouldgenerallyfollowexisting
rights-of-waywithroadsandtransmissionlines,

whichwouldreducetheeffectoftheintrusionof
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAltemativeRGasAltemativeTGas

EnvironmentPro-sedActionPielineCorridorPielineCorridorNoAction

AreasofCriticalCarrow-StephensRanchesAreaofCriticalCorridorsegmentR4

 

  

 

  

SameasProposedActionNoimpacts

  

  

EnvironmentalEnvironmentalConcern(ACEC)crossestheACECwhere

ConcemPipeline(CorridorSegmentT4)theACECcannotbe

0AnalignmentwithinthecorridortoavoidtheaV0id¢d-ifthepipelineIS
ACECwouldreduceimpactstolessthannotplacedwithintheUS

significant.AnalignmentwithintheACEC93right-of-way,

  

 

    

thepipelineintothelandscape.Also,application
ofreclamationmeasureswouldreducethevisual

contrastofthepipelinewiththesurroundings.

Short-terrnimpactswouldresultfromthe

visibilityofequipmentanddustrelatedtothe

constructionprocess,especiallyinviewof

populatedareas.Theseimpactswouldbe

reducedbydustcontrolmeasuresincludedinthe

ProposedActionandwouldbemoderateand

lessthansignificant.

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorpreventadverseimpacts

wouldrequiretheremovalofnativeplants,

whichisnotconsistentwithBLMPrescription

I0andwouldresultinasignificantimpact.

CommunicationFacilities

0Anopticalgroundwireinstallationpadmaybe

requiredwithintheACEC.Onepadmayresulta

smallamountoflanddisturbancewithinan

existingtransmissionlineright-of-way,away
fromvegetation,andSectionI06protection

provisionswouldapply,thuslimitingimpactsto

lowandlessthansignificantlevels.

significantimpactswould

occurbecauseofthe

proximityofthepipeline
tohistoricbuildings,the

cemetery,and

inconsistencywiththe
BLMobjectivesforthe

ACEC.Anydirect

impactongraveswould
beasignificantimpact.

Also,theremovalof vegetationwithinthe

ACECwouldbea

significantimpact,even

withreclamation.

ThreeRiversRiparianACEC

PowerPlantandAssociatedFacilities

  

~iéi

BigSandyEnergyProject2_73DescriptionoftheProposedActionandAlternatives

DraftEnvironmentalImpactStatementJune2001



Affected

EnvironmentPro-osedAction

Conclusion:Nosignificantimpactswouldoccurwith

mitigationconsistingofavoidingtheCarrow

StephensRanchesACEC.

TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

GroundwatermodelingconductedforthisDrafi

EISpredictedthatwithoutflowaugmentation, waterlevelsintheshallowgroundwatercould

dropbylessthanIfoot,andsurfacewatercould

bereduced.However,theProposedAction

containsmeasuresdesignedtomonitor
groundwaterlevelsandprovidewaterto

augmentshallowgroundwaterandsurfacewater

flowsintheBigSandyRiversufficientto

preventchangestothesehydrologicsystems whichmayotherwiseoccurasaresultofthe

Project.Therefore,nochangestoshallow

groundwaterlevelsorsurfacewaterflowsinthe
BigSandyRiverarepredictedasaresultofthe

Project.

Constructionandoperationoftheplantand

associatedfacilitieswouldresultinthe

pemianentlossofI81acresofSonorandesert
scrub,previouslydisturbedbylivestockgrazing,

whichwouldnotbeasignificantimpactona

regionallevel.Lossofxeroriparianvegetationin
drainagescouldresultinsignificantimpact,but

Q

PowerPlantandAssociatedFacilities

BigSandyEnergyProject

DraftEnvironmentalImpactStatement

Conclusion:AtCarrow

StephensACEC,

significantimpactwould occurduetoremovalof

nativeplants,and
potentialforother

significantimpacts

exists.

ForThreeRivers

RiparianACEC,sameas

ProposedAction.

SimilartoProposed

Action.Pipelinewould involvedisturbanceof

approximately393acres, ofwhich47acreswould

remainpennanently

disturbed.Aswith

ProposedAction,most
disturbanceswouldbe

AlternativeRGasAltemativeTGas Pi-elineCorridorPielineCorridor
Conclusion:Sameas

ProposedAction

SimilartoProposed

Action.Pipelinewould involvedisturbanceof

approximately418acres, ofwhich45acreswould

remainpennanently

disturbed.Aswith

ProposedAction,most
disturbanceswouldbe

Thelossofvegetation
(Sonorandesertscrub)

fromconstructionofthe

productionand

monitoringwellpadsand

accessroadswould

remain.
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAltemativeTGas~PielineCorridorPielineCorridor

temporaryandwouldnottemporaryandwouldnot

resultinsignificantresultinsignificant impacts,aslongasimpacts,aslongas

reclamationplansarereclamationplansare

successfulandnosuccessfulandno pertnanentlossofpermanentlossof

xeroriparianvegetationxeroriparianvegetation

  

  

  

  

  

  

      

  

  

  

  

  

Wetlands,PowerPlantandAssociatedFacilitiesSameasProposed
RiparianAreas,WetlandsandRiparianAreasAction,exceptwith

fllldWatersoftheIThelayoutoftheProposedActionwouldavoidapproximatelyIIHON’-5

UnitedStatesdirectimpactstothewetlandontheplantsite,ofdirectimpact(loss)on

andimplementationoferosioncontrolmeasuresWafer-SOffheUnited
includedintheProposedActionwouldkeepStatesforthepipeline

indirectimpactstoalow,insignificantlevel.Nor0I-I18

long-tennimpactsareexpected.

  

SameasProposed

Action,exceptwith

approximately6acresof

directimpacts(loss)on

watersoftheUnited

States

Noimpacts

  

wouldoccur.wouldoccur.

Affected

Environment

ProosedAction

losseswouldbereplacedthroughrevegetation andreclamationeffortsdefinedinreclamation plan(s).Inallareas,measuresintheproposed

reclamationplanwouldreducelossofstate

protectedplantsandmaypromotere-vegetation

oftemporarydisturbedareas.

0Sitesforinstallationoftheopticalgroundwire

(5acres)wouldbetemporarilydisturbedand

reclaimedperproposedreclamationplans,

whichwouldminimizeadverseimpacts.

Pipeline

0Constructionwouldresultindisturbanceof approximately406acres,ofwhich48acres

wouldremainpennanentlydisturbedduetoneed

foraccessoverpipeline.

0Disturbanceofvegetationandxeroriparian

vegetationalongpipelinewouldbeprimarily temporaryandwouldnotresultinsignificant

impacts,aslongasreclamationplansare

successful.

Conclusion:Nosignificantimpactsareexpected withtheimplementationofproposedactionsand
mitigationtoreduceorpreventadverseimpacts.

Conclusion:Sameas

ProposedAction

Conclusion:Sameas

ProposedAction

ThereductioninflowtoCoferHotSpring
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAlternativeRGasAltemativeTGasEnvironmentProsedActionPi-lineCorridorPielineCorridor

woulddryupasmallwetlandinthatarea,

resultinginasignificantimpact.

0TheProposedActioncontainsmeasures

designedtopreventchangestothe

wetland/marshupstreamofGraniteGorgeinthe

BigSandyRiver.

WatersoftheUnitedStates

IThecombineddirectimpactonwatersofthe UnitedStatesfromtheproposedpowerplant

andassociatedfacilitieswouldbealossof
approximately5acres.Therewouldbeno

impactsonwatersassociatedwiththeoptical

groundwireinstallationormicrowavedish

installation.Noindirectimpactstodownstream

waterswouldbeexpectedwiththe

implementationofthesurfacewaterdiversions,
anderosionandsedimentationcontrolmeasures

includedintheProposedAction.

Pipeline

WetlandsandRiparianAreas

0IftrenchingisusedtocrosstheBigSandyRiver

wetlandandriparianarea,therewouldbe

temporaryimpactsonaboutl.4acresofwetland

andriparianvegetation.Proposederosionand

sedimentationcontrolandreclamationmeasures

includedintheProposedActionwouldreduce

impactstolessthansignificantlevels.Ifthe

directionaldrillingoptionisused,thenno

impactswouldbeexpected.

WatersoftheUnitedStates

0Constructionoftheproposedpipelinewould

~_i__
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AltemativeRGasAlternativeTGas PielineCorridorPipelineCorridor

  

 

  

  

    

  

  

    

Conclusion:Sameas

ProposedAction

Conclusion:Sameas

ProposedAction

  

  

  

    

  

  

Affected

Environment

ProosedAction

resultinapproximately8acresofdirectimpacts

onwatersoftheUnitedStates.Impactswould beon“functions”ofthesewatersdiscussedin

othersectionsofthisDraftEIS.

Conclusion:Significantimpactswouldoccur

becauseofthelossoftheCoferHotSpringwetland.
Otherwise,impactstowetlandswouldbelessthan

significant,withtheimplementationofproposed actionstoreduceorpreventadverseimpactsand

mitigation.

AllElements

IConstructionandoperationactivitieswould

resultinlossofhabitatandsomedirectmortality

ofwildlife.Thefollowingsignificantimpacts

mayoccur:

I.Thelossofoneactivezone-tailedhawk, commonblackhawk,fenuginoushawk,

Swainson’shawk,orgoldeneaglenest,or

lossoftwoormorenestsofanyotherraptor

species,whichwouldbesignificant.

Preconstructionsurveysandtheadditional

mitigationofworkingaroundnestsand

fledgingperiodswouldhelptoreducethe

likelihoodoftheseslosses.

2.Mitigation,includinghabitatmanagement
practicestolimitbirdandotherwildlifeuse

oftheponds,useoffencesaroundthe
ponds,andmonitoringprogramsfor

waterfowluseandwaterchemistrywould

helpreducethepotentialimpactsofwildlife
exposuretotoxiclevelsofcontaminantsin

theevaporationpondstolessthan

significant;

Fisheriesand

Wildlife

The26acresofwildlife
habitatalreadydisturbed

forconstructionofthe

productionand

monitoringwells

constructedfortesting

thegroundwateraquifers

wouldremain.

SameasProposedActionSameasProposed

Action,exceptthere

wouldbenoorlimited

short-termimpactto

aquatichabitatintheBig

Sandyfrompipeline

construction,sincethe riverhasnoperennial

flowattheAltemativeT

crossingarea.
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TABLE2-9

IIIIIIIIIII

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

Mortalityofmigratorybirdsusingthe

evaporationpondsasaresultofcollision
withthenearbytransmissionlinesorfrom

thechemicalsusedontheagriculturalarea
wouldbereducedbytheimplementationof

measurestoexcludebirdsfromtheponds

and/orincreasevisibilityofthetransmission

lines.However,incidentallossofany

migratorybirdwithoutapermitwouldbe

significant.

Preconstructionsurveyswouldhelpidentify

migratorybirdnests,eggs,ornestlings.

However,incidentallossofanymigratory birdwithoutapermitwouldbesignificant.

Additionaladverse(butlessthansignificant)

impactsthatwouldbeexpectedincludedirect

mortalityoffossorialmammalsandreptiles

fromconstructionactivities;mortalityofsmall

mammalsandreptilesthatwouldfallintothe pipelinetrenchorattempttocrosstheaccess

road;intemiptionofbreedingorforaging
activitiesofbirdsandothermammalsin

proximitytoconstructionactivities;interruption

ofmovementoflargemammalsduring

constructionhours;substratedisturbanceand

turbidityonfishandotheraquaticcommunities

fromconstructionnearorintheBigSandy

River;permanentlossofbreedingandforaging

areasforspeciesthatuseArizonaUpland vegetation;andlong-terrnlossofhabitat

Therewouldbenoimpactsexpectedonaquatic

speciesfromgroundwaterwithdrawal,andno

lossofhabitatforriparianspeciesneartheplant

sitewouldbeexpected.Afterreclamationis

DraftEnvironmentalImpactStatement
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAlternativeRGasAlternativeTGas

EnvironmentProosedActionPielineCorridorPielineCorridorNoAction

Conclusion:SameasConclusion:Sameas

Conclusion:SignificantimpactscouldoccuronlyProposedActionProposedAction

duetoviolationoftheMigratoryBirdTreatyAct,

stemmingfromtheaccidentalcollisionofbirdswith

transmissionlinesordisruptionallossofnests.

  

  

  

      

 
 

      

Threatened,AllElementsSameasProposedActionSimilartoProposedNoimpacts

Endangered,SouthwmternWillowFlycatcherAction,exceptthatthis

Pl'°P°$¢d,andINodirectorindirectimpactsatplantsitewouldaltemative(1068IIOICTOSS

OtherSpecialoccur.GroundwatermodelingconductedforthistheBigSandyRiverin

conductedinalltemporarilydisturbedareas,

thereshouldbenolong-termimpactsonaquatic

resources.

StatusSpeciesDrafiEISpredictedthatwithoutflow

augmentation,waterlevelsintheshallow

groundwatercoulddropbylessthanlfoot,and

surfacewatercouldbereduced.However,the

ProposedActioncontainsmeasuresdesignedto
monitorgroundwaterlevelsandprovidewaterto augmentshallowgroundwaterandsurfacewater

flowsintheBigSandyRiversufficientto

preventchangestothesehydrologicsystems whichmayotherwiseoccurasaresultofthe

Project.Therefore,nochangestoshallow

groundwaterlevelsorsurfacewaterflowsinthe
BigSandyRiverarepredictedasaresultofthe

Project.Therefore,noimpactsonsouthwestem

willowflycatcherhabitatfromgroundwater
pumpingisexpected.Impactswouldoccur

alongcorridorsegmentR5iftrenchingisused

forcrossingtheBigSandyRiver,dueto

removalofriparianvegetation(adirecthabitat

lossandanopportunityforincreaseinbrood

parasitismbycowbirds).

anareaofperennial
waterwithassociated

riparianhabitat;

therefore,therewouldbe

noimpactsfrom constructionon

southwestemwillow flycatcher,andthere

wouldbefeweradverse

impactsexpectedon amphibiansandfish.

  

  

  

~
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVET

EnvironmentProosedActionPielineCorridorPielineCorridorNoAction_1

BaldEagle

0TheProposedActionisunlikelytoresultinany

 

 

 

.~‘

‘

impactsbecauseofthelackofroostingsitesand

theeagle’sknowntolerancetonoise.Adverse impactsthatcouldoccurintheunlikelyevent

thateaglesfeedonanywaterfowlcontaminated

byingestingtoxiccompoundsfromthe

evaporationpondsand/orcollisionwiththe

transmissionlinenearthepondswouldbe

reducedbymeasurestoavoidwaterfowluseof

thepondsandpondtoxicity.

YumaClapperRail

0Noimpactswouldbeexpected.

ArizonaClirose

INoimpactswouldoccur,sincetheProposed

Actionwouldnotaffectanyknownpopulation

andsurveyswouldberequiredpriorto

constructiontodetectandavoidanyidentified

populations.

HOtherSpecialStatusSpecies—Bats,Birds,Reptiles,

AmphibiansFish,Plants

I0Withpre-constructionsurveys,anticipated

daytimeconstruction,avoidanceofsensitive areasbymakingadjustmentsinthepipeline‘

route,andimplementingtheplanned

reclamationandwildlifeprotectionmeasures

containedintheProposedAction,theremaybe

minoradverseorshort-tennimpacts,butno

significantimpactswouldoccur.

lusi:SameasConclusion:Similarto

BisandEnerPrdectDescriptionoftheProposedActionandAltematives
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

Affected

AlternativeRGasAlternativeTGasEnvironmentPielineCorridorPi-elineCorridor

ProposedActionProposedActionexcept

thattherewouldbeno

potentialfor

southwesternwillow

flycatcher—no

significantimpactswould

beexpected.

  

  

  

  

  

  

NoAction

  

  

  

   

 

  

 

  

  

  

  

  

SameasProposedAction

Resources

SameasProposedActionNoimpacts

 

    

Pro-osedAction

Conclusion:impactscouldoccurtothesouthwestemwillowflycatcherbecauseofriparianhabitatlossattheBigSandyRivercrossingthatcannotbeavoided

oreliminated.Impactsalsocouldoccurfrombaldeaglecollisionswithtransmissionlines.Thefinaldeterminationofimpactsignificancewillbemade
throughconsultationwithU.S.FishandWildlife

ServiceandthecompletionofaBiological

Assessment,whichwillbeincorporatedintothe
FinalEIS.Impactsonsensitivespecieswouldbe

belowthelevelofsi-nificance.

PowerPlantandAssociatedFacilities

0Constructionactivitieswoulddestroypartofone

archeologicalsite;adverseeffectsto

informationalvaluescanbeadequately

mitigatedbydatarecoverystudiespursuantto

theSectionI06programmaticagreement.

0Intrusionoftheplantintothetraditionalcultural

landscapeoftheHualapaiTribewouldbea

significantimpact.Evenwithimplementationof

mitigationmeasures,significantimpactswould

remain.

Cultural

Pipeline

0Potentialexistsforadverseimpactson

archeologicalandhistoricalsiteslocatedwithin

thecorridor,dependingonthealignment

selected.SectionI06programmaticagreement
surveysandavoidanceormitigationmeasures

wouldbeimplementedalongthefinal

alignment.Thesemeasureswouldadequatelymitigateimpactsoninformationalvalues,but

theHualapaiTribewouldconsiderresidual impactsonthetraditionalHualapaicultural

BigSandyEnergyProject
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAlternativeTGas Pi-elineCorridorPielineCorridor

            

Conclusion:Sameas

ProposedAction

  

  

  

  

  

  

  

SameasProposedActionSameasProposedAction

  

 

Affected

EnvironmentProosedActlon

landscapeandarchaeologicalsitestobe

significant.

CommunicationFacilities

IConstructionactivitiesassociatedwiththe

primaryorredundantcommunicationsystems

arenotexpectedtoresultinadverseeffects,but

wouldbereviewedandtreatedinaccordance

withtheSection106programmaticagreement.

Conclusion:Sameas

ProposedAction

Conclusion:Potentialimpactsareexpectedtobe

“adverse"perNHPAregulations,andthedisruption

tothetraditionalculturalsettingoftheBigSandyValleyrepresentsasignificantimpact.Impactson
informationalvaluescanbeadequatelymitigatedthroughimplementationoftreatmentmeasuresin

accordancewithaSectionI06programmatic

agreement.Althoughmitigationmeasureswill

reducethelevelofimpactsonthetraditional

Hualapaiculturallandscapeandrelated

archaeologicalsites,residualimpactswouldbe

consideredsinificant.

Population

0Temporarypopulationincreaseswouldoccur
withconstructionoftheProject,thepipeline, andtheaccessroad.Apennanentpopulation

increaseisexpectedfortheoperationofthe

plant,whichwouldbenoticeable,butwouldnot

besignificantordisruptivetothecommunity.

0ChangestoqualityoflifeinWikieupwouldbe

temporaryandnotsubstantialorsignificant.

0ConstructionandoperationofProjectincluding

theagriculturaldevelopment,wouldincrease

short-termandIon-termemlomentin

Socioeconomics

and

Environmental

Justice

BigSandyEnergyProject
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AffectedAlternativeRGasAlternativeTGas

EnvironmentProosedActionPielineCorridorPielineCorridorNoAction

MohaveCounty,abeneficialimpact.Sincea
naturalgasconnectioninWikieupisuncertain

andnotunderthecontrolofthisProject,no

impactscanbepredicted.

QualityofLife-Adverseimpactswouldbe

temporaryandnotsignificant.

Employment—TheProjectwouldincreaseshort

tennandlong-tennemploymentinMohavecounty,
abeneficialbutnotsignificantimpact;theremaybe

increasesinworkersalariesandwages.

Taxes—TaxespaidbytheProjectwouldbea

beneficialimpactonthecommunity,butrealestate

taxesonhousesmayincreaseifhousingprices

increase.

Education—Constructionoftheplantwouldnot

causeadverseeffectsontheMohaveCountyschools

sinceconstructionworkerswouldmostlikelynot bringfamiliesforthedurationoftheconstruction

period.

Housing-Therewouldbeatemporarydemandfor

housing,butnosignificantimpactswouldbe

expected.

HealthCare,FireProtection,LawEnforcement—

Nosignificantimpactswouldbeexpected,sincethe
plantwouldsupplyitsownfireandsecurityservices

andadequatehealthcareexistsinthearea.

LowIncomeandMinorityPopulations-A

disroortionateenvironmental'usticeimactwould

BisandEnerPr°‘e¢iDescriptionoftheProposedActionandAltematives
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TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

SafetyIssues

Short-termminortrafficincreasesonUS93and

I-40wouldoccurduetoplantconstruction.

Trafficincreaseswouldbenoticeableduring

plantconstructionandoperation.Theincreases wouldnotbesignificantandwouldnotresultin

downgradingtheLevelofServiceforeitherI-40

orUS93.

Oversizedloadswouldrequireanoversizeload permit.Strictcompliancewithallprovisionsof

thepermitandclosecoordinationwithADOT

andprovisionoftumoutswouldensurethat
significanttrafficimpactswouldnotoccur.

SafetyIssues

Effectsontrafficare

similartotheProposed
Actionbutpotentially

moredisruptive,sinceit includesuseofSegment

R3andR4,whichare

alsousedforequipment

deliveriesandby

commuters.

AffectedAlternativeRGas EnvironmentProosedActionPielineCorridor

notoccurbecausetheregionisruralandsparsely

populatedwithscatteredresidences.

Conclusion:Nosignificantimpactsexpectedwith

theimplementationofproposedactionstoreduceor

reventadverseimacts.

PublicSafetyand

Services

PowerPlantandAssociatedFacilities

ElectricandMagneticFields(EMF)

Noadditionaladverseimpactswouldoccur.The proposedinterconnection,substation,andpower
plantwouldcreateEMFwithinsomeareasthat

arenotcurrentlysubjectedtofields.The

proposednewtransmissionlineconnection segmentswouldgenerateEMFatthesame

strengthsoftheMead-PhoenixProject500-kV transmissionline.TheProposedActionwould notleadtoincreaseinEMFexposuresbecause
thelineisinalocationgenerallyinaccessibleto

thepublic.

BigSandyEnergyProject
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Conclusion:Sameas

ProposedAction

EMF

SameasProposedAction

2-84

AlternativeTGas Pi-elineCorridor
Conclusion:Sameas

ProposedAction

EMF

SameasProposedAction

SafetyIssues

Effectsontrafficareless thanProposedAction,or

AltemativeRas

AltemativeTpipeline

constructionwouldtake

placeparalleltoa

transmissionlineandnot
incloseproximitytoUS

93.Othersafetyissues

arethesameasthe

ProposedAction.

DescriptionoftheProposedActionandAltematives
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Affected

Environment

  

    

AlternativeRGasAlternativeTGas ProosedActionPielineCorridorPielineCorridor

AllElements

  

Pipeline

Conclusion:Nosignificantimpactsareexpected
withtheimplementationofproposedactionsto

reduceorrevcntadverseimacts.

PowerPlant AllElements

Pipeline

TABLE2-9

SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

NoAction

  

Propermeasureswouldbetakentoensure

publichealthandsafetyaswellasworkersafety

inboththeconstructionandoperationofthe

plantandpipeline.

Noadditionaldemandsforcountypublic

serviceswouldresultfromtheconstructionand

operationoftheplantorpipelinebecausethe ProposedActionwouldincludeallnecessary

utilities,includingfire,security,water,

wastewaterdisposal,andemergencymedical

care.

  

 

  

TheProposedActionincludesroutine

maintenance,aerialpipelinepatrols,andleak
inspection,whichwouldreduceoreliminate

potentialimpactsrelatedtosafety.

      

Conclusion:Sameas

ProposedAction.

Conclusion:Sameas

ProposedAction.

     

Noimpacts

  

Duringplantoperations,soundlevelsatclosest
residencewouldbeapproximately54dBALdn,

andnosignificantimpactswouldbeexpected.

        

AllElements

SimilartoProposed
Action,butincludes

moresensitivereceptors alongcorridorsegments
R3andR4;wouldalso

impactCarrow-Stephens

AllElements

SimilartoProposed

Action,butwithmore

residencesalongcorridor

segmentT5alongriver

andalongUS93.

Constructionactivitieswouldresultin

temporaryincreasesinnoiselevelsinvicinityof

constructionactivity.

  

Sensitiverecetorsalon
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SUMMARYOFENVIRONMENTALCONSEQUENCESBYALTERNATIVE

AlternativeRGasAlternativeTGas

ProosedActionPi-elineCorridor

PielineCorridor

(residences,businesses)wouldexperienceshort-ACECusers.

termandtemporarynoisefromconstruction

  

  

    

NoAction

 

  

  

 

duringweekdaydaylighthours,althoughthese

impactsarenotexpectedtobesignificant.

Affected

Environment

Conclusion:Nosignificantimpactsexpectedwith

theimplementationofactionsproposedtoreduceor

reventadverseimacts.

Conclusion:Sameas

ProposedAction.

  

Conclusion:Sameas

ProposedAction.

 

~
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This chapter is divided into the following

resource topics:

Air Resources

Geology/Paleontology

Soils

Groundwater

Surface Water

Floodplains

Land Use and Access

Grazing Management

Recreation, Wildemess, and Visual

Resources

Areas of Critical Environmental Concem

Vegetation

Wetlands, Riparian Areas, and Waters of the

United States

Fisheries and Wildlife

Threatened, Endangered, Proposed, and

Other Special Status Species

Cultural Resources

Socioeconomics and Environmental Justice

Public Safety and Services

Noise

Big Sandy Energy Project

Draft Environmental Impact Statement

The following sections are presented for each

resource topic listed above:

Affected Environment — this section succinctly

describes the environment of the areas to be

affected by the Proposed Action or altematives.

Because resource topics are ofien interrelated,

one section may refer to another. The Affected

Environment section includes the following:

Region ofInfluence— is the area that the

Proposed Action or altematives may reasonably

affect. Regions of influence are specific to each

resource topic. Limits of regions of influence

may be natural features (such as an aquifer

boundary), political boundaries (such as Mohave

County), or industry-accepted norms for the

resource (such as 50 kilometers for one aspect of

air quality).

Existing Conditions— characterizes the resource

within the region of influence and provides a

framework for understanding the effects

described in the Environmental Consequences

section; the amount of information presented is

commensurate with the importance of the

effects.

Environmental Consequences — This section

objectively evaluates the Proposed Action and

reasonable altematives. lt presents a scientific

analysis of the direct and indirect environmental

impacts and fonns the analytic basis for the -

summary comparison of impacts presented in

Section 2.0. Because resource topics are often

interrelated, one section may refer to another.

Potential impacts for Phases i and 2 of the

Proposed Action are considered together. The

Environmental Consequences section includes

the following:

Identification ofIssues — presents the issues

analyzed, which were identified during the

public scoping period for this environmental

impact statement (EIS) (refer to Section 6.0), or

Affected Environment and

Environmental Consequences

June 2001



by lead or cooperating agency personnel during

preparation of this document.

Significance Criteria — indicate thresholds

where adverse impacts become significant.

Impact Assessment Methods - briefly describes

the manner or means used to accomplish the

analysis of impacts.

Actions Incorporated Into the Proposed Action

to Reduce or Prevent Environmental Impact —

these are actions that Caithness has committed to

implementing. lmpacts have been assessed

assuming these measures would be implemented

ifthe Big Sandy Energy Project were

implemented. Actions presented in this section

are more fully described in Section 2.2.8.

Impact Assessment - presents the results of the

analysis for various components of the Proposed

Action and altematives.

Mitigation — includes appropriate measures not

already included in the Proposed Action. The

Council on Environmental Quality (l98 l) states

that mitigation measures must be considered

even for impacts that would not be considered

significant, and where it is feasible to develop

them. Mitigation can include things such as: (l)

avoiding an impact altogether by not taking a

certain action or parts of an action; (2)

minimizing impacts by limiting the degree or

magnitude of an action and its implementation;

(3) rectifying an impact by repairing,

rehabilitating, or restoring the affected

environment; (4) reducing or eliminating the

impact over time by preservation and

maintenance operations during the life of an

action; or (5) compensating for an impact by

replacing or providing substitute resources or

environments.

Significance criteria and impact assessment

methods were developed in coordination and

consultation with the cooperating agencies (refer

to Section l.3.2 for more information on

cooperating agencies. Refer to Section 6.0 for

Big Sandy Energy Project

Draft Environmental Impact Statement 3-2

more information on agency consultation and

coordination).

Cumulative impacts are discussed in Section 4.0.

A description of the Proposed Action and

altematives, including the proposed and

altemative gas pipeline corridor segments, is

presented in Section 2.0.

Types of Impacts

Direct Impacts

These are effects that are caused by the action and

occur at the same time and place. Examples include

the elimination of original land use due to the

erection of a structure. Direct impacts may cause

indirect impacts, such as ground disturbance resulting

in resuspension of dust and decreased visibility.

Indirect Impacts

These are effects that are caused by the action but

occur later in'time or are farther removed in distance,

but are still reasonably foreseeable. lndirect impacts

may include related impacts to other resources such

as air, water, and fish and wildlife.

Significant Impacts

Both direct and indirect impacts may be significant.

“Significant” requires consideration ofboth the

context and intensity ofthe impact. This means that

an action must be analyzed in several contexts — such

as the immediate vicinity, affected interests, and the

locality. Both short-tenn and long-tenn efiects are

relevant. Intensity refers to the severity of impact.

Direct and indirect impacts may be positive

(beneficial) or negative (adverse). Compliance with

regulatory standards is not necessarily an indication

of the significance or severity of an environmental

impact.

3.1 AIR RESOURCES

This section describes the affected environment

and environmental consequences relative to air

resources. The primary factors that determine

the air quality ofa region are the locations ofair

pollution sources, the type and magnitude of

pollutant emissions, and the local meteorological
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conditions. A modeling study has been

perfomted to support the assessment of air

quality impacts related to the proposed Big

Sandy Energy Project. This study takes into

account these factors, and provides a prediction

of the air impacts that would occur.

3.1.1 Affected Environment

The following sections describe the current

environment regarding meteorology and air

resources. The description of current conditions

represents the baseline for the assessment of

impacts and environmental consequences.

Clean Air Act

The Clean Air Act of 1970 (CAA) established

ambient air quality standards intended to protect

public health and welfare. These are refen'ed to as the

National Ambient Air Quality Standards (NAAQS).

Areas with air quality cleaner than these standards

were referred to as “attainment" areas. Areas with Air

quality not meeting the NAAQS are referred to as

nonattainment areas. Areas where the air quality was

not clearly defined as either attainment or

nonattainment were designated “unclassified.”

In 1977, the CAA was amended, and provisions

intended to prevent deterioration of air quality in

relatively pristine areas of the country were

established. These provisions, referred to as the

Prevention of Significant Deterioration (PSD) rule,

established Class I areas and Class ll areas. This

regulation establishes stringent increments to limit

the deterioration of air quality. The increments are

more stringent in Class I areas.

In I990 additional amendments to the CAA

encouraged EPA to establish particulate standards for

fine particulates referred to as PM“ or particulate

matter smaller than 2.5 microns. At this time the

standard for PM“ has not been fully implemented,

and is therefore not addressed in this analysis.
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Class I areas. The CAA of 1977 established as

mandatory Class I areas defined as national parks that

exceeded 6,000 acres in size and were in existence on

the date of enactment of the Clean Air Act

Amendments of 1977. Other areas of the country can

apply to be designated as Class I areas based on the

need to prevent further deterioration of the existing

air quality and several other factors.

Class II areas. The CAA of 1977 established all

other areas of the country as Class II areas unless

redesignated. The CAA provides the means for the

following areas to be redesignated as Class I:

1. an area that exceeds 10,000 acres in size and is a

national monument, a national primitive area, a

national preserve, a national recreation area, a

national wild and scenic river, national wildlife

refuge, a national lakeshore or seashore, or

a national park or national wildemess area

established afier the date of enactment of this

Act that exceeds 10,000 acres in size, or

lands within the exterior boundaries of

reservations of Federally recognized Indian

tribes.

 

3.1.1.1 Region of Influence

The region of influence for the Proposed Action

and altematives was established by simulating

the dispersion of emitted pollutants to detennine

changes in ambient concentrations. The analysis

also detemiined the visibility and soil deposition

effects of such concentration changes in

designated Class I and Class ll areas. These

factors were assessed in detail by computer

simulations of the dispersion of the pollutants to

be emitted from the proposed power plant.

Two region of influence boundaries were

established for this Project. For NAAQS and air

quality increment analyses, the region of

influence boundary was set at 50 kilometers

(km) (31 miles) beyond the farthest distance

from the source where defined “significant”

pollutant concentrations are predicted to occur.

For example, if dispersion modeling predicts

that particulate concentrations would be above

the significant modeling level at 6 km (4 miles)
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from the proposed power plant site, then the

region of influence for that pollutant would be

56 km (35 miles) in extent. For visibility and

related impacts in Class I areas, the region of

influence is set by Arizona Department of

Environmental Quality (ADEQ) regulation at

I00 km (62 miles). However, at the discretion of

a Federal land-management agency, additional

Class I areas beyond I00 km (62 miles) can be

included in the region of influence. Based on

precedents in this region, the Grand Canyon

National Park and Sycamore Canyon Wildemess

are included in the region of influence of this

Project, even though both of these Class l areas

are more than I00 km (62 miles) distant.

The air quality region of influence consists of

low-elevation arid, Sonoran desert surrounded

by desert mountain terrain, including portions of

Mohave, La Paz, and Yavapai counties in the

westem portion of central Arizona. The

mountain ranges defining the Big Sandy Valley

would tend to contain the discemable air quality

effects. In this valley, elevations in the vicinity

of the Project range from about l,700 feet above

mean sea level (MSL) on the valley floor to

peaks of more than 4,500 feet above MSL in the

mountains to the east and west.

The proposed power plant would be situated

near the eastem side of the Big Sandy Valley.

Therefore, the influence on ambient air

concentrations is likely to be greatest in the

Aquarius Mountains to the east of the valley,

and less in the more distant Hualapai Mountains

to the west.

3.1.1.2 Existing Conditions

Meteorology

Temperatures in this region are typical of desert

climate, ranging from lows of 30 to 45 degrees

Fahrenheit (°F) during the winter, to highs of

more than l00°F during the summer. Daily high

temperatures of 90°F or greater occur

approximately 40 to 50 percent of the year.

During the summer months, maximum

temperatures of l20°F or greater have been

reported.
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Precipitation in the area is sparse and occurs

primarily during the monsoon season from July

through early October. Large amounts of warm,

moist air moving from the Gulf ofMexico can

create heavy thunderstorms across Arizona.

Surface winds during the monsoon season

primarily originate from the south-southeast or

the south-southwest. During other seasons, the

prevailing wind directions are northwest

southeast, in general alignment with the valley

itself. After the monsoon season, westerly winds

prevail. Meteorological data collected from the

proposed power plant site since March 2000

confirm a northerly and southerly wind pattem.

Atmospheric stability is another important factor

of meteorology that determines air pollution

concentrations. When the atmosphere is stable,

emitted pollutants tend to remain within a few

hundred feet of the surface (close to the

emission sources), and begin to diffuse

horizontally across the surface. When the

atmosphere is unstable, air pollution is free to

mix with the atmosphere, and can vertically rise

l,000 feet or more, and be carried away in the

prevailing wind. Therefore, the depth of this

“mixing” area is very important when

considering the impacts of air pollution on the

region of influence.

In the Big Sandy Valley, and nearly all the

Arizona desert, atmospheric stability depends on

the season. During the summer, the frequency of

stable and unstable conditions of the atmosphere

is relatively equal. The periods of instability are

due to the monsoon rains that occur during the

summer months. When temperatures fall as

winter approaches, stability in the atmosphere

becomes more frequent, as lower mid-latitude

high pressure tends to be dominant over

southem and central Arizona. These

observations, confirmed by the onsite

monitoring data, mean that air pollution is less

likely to be dispersed during the fall and winter

months than during the summer months. This

then leads to generally higher ambient

concentrations of air pollutants in the winter

than during the summer.
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The region of influence has been designated

attainment/unclassified with respect to NAAQS.

The NAAQS provide limits considered to be

protective of public health and the environment.

Six pollutants, referred to as criteria pollutants,

are addressed by the NAAQS: fine particulates

(PM|0), carbon monoxide (CO), nitrogen dioxide

(N02), sulfur dioxide (S02), ozone (O3), and

lead (Pb). The five NAAQS that would be

applicable to the Project are shown and

described in greater detail in Table 3.l-I and in

Section 3.l .2.l.

Existing levels of PM,0 can be expected to be

well below the NAAQS, although no monitoring

stations exist near the proposed power plant site.

The definition of PM“) as a criteria pollutant was

established by the Clean Air Act as particulates

with an aerodynamic diameter less than or equal

to I0 microns (I0 x I0‘ meter). Sources of PM“)

include stationary point sources such as fuel

combustion and industrial processes, fugitive

sources such as roadway dust from paved and

unpaved roads, wind erosion from open land,

and mobile sources, such as trucks and

automobiles.

A substantial portion of particulate emissions

from natural gas combustion sources are in the

form of very fine particles having diameters
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TABLE 3.1-1

NATIONAL PRIMARY AMBIENT AIR QUALITY STANDARDS (NAAQS)

40 CFR 50.4 - 50.9

Averaging Time

Annual Averae

Annual Arithmetic Mean

Annual Averae

  

¢

40,000

1300

“

below 2.5 microns, tenned PM“. These

particles are emitted as soot (carbon) particles,

or are formed by condensation of fine aerosols

in the exhaust stream. The U.S. Environmental

Protection Agency (EPA) has recently

promulgated ambient air standards for this

pollutant. At this time, states and pennitting

agencies are collecting infonnation, such as

long-term ambient air monitoring data for PM“,

to evaluate attainment status with respect to the

new standards. Until such evaluations are

complete and, if necessary. new regulations are

developed, there is no applicable significance

criteria that can be assigned to PM“ emissions.

 
 

 
 

24 hour

3 hour

24 hour

  

I hour

8 hour
  

Existing levels of O; can be expected to be well

below the NAAQS, although no monitoring

stations exist near the proposed power plant site.

O3 is not emitted directly into the atmosphere,

but rather is produced through a photo-chemical

reaction involving volatile organic compounds

(VOCs) and nitrogen oxides (NOX), known as

precursors. Because O; fonnation results from

the mixing of precursors, O3 is more of a

regional concem than that associated with more

localized sources of pollution such as PM“). The

primary sources ofNO, include motor vehicles,

power plants, and industrial boilers. Sources of

VOCs include gasoline and solvent use.

Existing levels ofNO; can be expected to be

well below the NAAQS, although no monitoring
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stations exist near the proposed power plant site.

This is because primary sources ofNO, are

typically larger stationary sources, such as fossil

fuel-fired power plants, and mobile sources such

as automobiles and trucks. Nitrogen oxides are

emitted predominantly as nitrogen monoxide

(NO) and NO; fi'om fuel-fired sources, but NO

is largely oxidized to NO; soon after entering

the atmosphere. Consequently, NO; is the

criteria pollutant for which the NAAQS has been

established.

CO is an odorless, invisible gas usually formed

as the result of incomplete combustion of

organic substances. The primary sources ofCO

are motor vehicles. Secondary sources include

fossil fuel combustion sources, and agricultural

and/or forest buming. CO is more of a localized

pollutant due to its tendency to oxidize to carbon

dioxide (CO2) and disperse under normal

conditions. However, during those periods when

the air is stagnant, such as with a low-altitude

inversion, concentrations of CO can increase.

CO concentrations are usually highest during the

winter months when inversions are more

frequent.

SO; is formed during the combustion or thennal

processing of sulfur-bearing materials, such as

coal or sulfur ores. Sources that emit large

quantities of sulfur, such as copper smelters,

historically have been the largest contributors to

ambient concentrations of SO; in Arizona. The

closest smelter operation was formerly located at

Bagdad, approximately 22 miles from the

proposed power plant site, but it is no longer in

operation. There are no large sources of SO; in

the region of influence for the Project, and

consequently, the existing ambient

concentrations are expected to be very low.

The main sources of Pb emissions are from

vehicles fueled with leaded gasoline operating in

the area and/or metal smelters. Because no lead

smelters and very few vehicles using leaded fuel

operate in the Project area, levels of Pb in the

region of influence are expected to be well

below the NAAQS.
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Ambient Air Monitoring Data

There has been no ambient air pollution

measurement program in the immediately

surrounding region. However, ambient air

quality is generally assumed to be good, as there

are no large air pollutant-emitting sources in this

area.

PM"; data were collected at the proposed Project

area from March 2000 to March 200]. These

data show the PM“) maximum 24-hour value to

be 56.9 micrograms per cubic meter (ttg/m3),

and the annual average is 19.8 pg/m3. These

values represent the background concentrations

for this area.

Since no other pollutant monitoring data are

available and since there are no large stationary

sources ofNAAQS criteria pollutants in the

area, ADEQ has followed accepted convention

and defined the background concentrations to be

used for ambient air impact analyses as equal to

20 percent of the NAAQS. For example, this

equates to an annual-average value of 20 pg/m3

for N02, a one-hour average value of 8,000

pg/m3 for CO, and an eight-hour average value

of 2,000 pg/m3 for CO (Luchesse, personal

communication, 200] ).

3.1.2 Environmental Conseguences

The majority of the impacts discussed in the

following sections are related to the operation of

the proposed power plant. Construction impacts

are considered as well, including those that are

temporary in nature. An important part of

determining the environmental consequences of

the Proposed Action stems from comparing the

predicted emissions and their associated

environmental impacts to the applicable Federal

and state standards. lnforrnation for this section

has been compiled from the Big Sandy Energy

720 MWNatural Gas Fired Combined Cycle

Power Plant Class 1 Permit Application

(Greystone 2001), which includes the Big Sandy

Energy Class I/I1 Air Quality Related Values

CALPUFF Modeling Results Report.
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3.1.2.1 Identification of Issues

Ambient Air Quality Standards

A key issue to be considered is whether the

NAAQS would be met. For criteria pollutants,

Arizona’s ambient air quality standards are

equivalent to the NAAQS. Table 3.1-l presents

the primary NAAQS for criteria air pollutants.

Hazardous Air Pollutants and Arizona

Ambient Air Quality Guidelines

An issue raised during scoping was concem

about the release of hazardous air pollutants

(HAPs). The Arizona Department of Health

Services (ADHS) has issued a list of guidelines

(ADHS 1999) for ambient air concentrations for

several hundred air contaminants. The Federally

listed HAP compounds that may be released

from the combustion turbines are also included

in this Arizona listing. These Arizona Ambient

Air Quality Guidelines (AAAQG) represent

levels at which long-tenn exposure should not

present a threat to human health.

The AAAQG do not have the regulatory weight

ofNAAQS. They are used by permitting

agencies as indicators of the adequacy of a

pollution abatement strategy. An example

relative to this study is fonnaldehyde, which is

released due to the incomplete combustion of

fossil fuel, and cannot practically be controlled.

The AAAQG levels for formaldehyde are as

follows:

  

  

TABLE 3.1-2

PSD AIR QUALITY SIGNIFICANCE LEVELS AND CLASS ll INCREMENTS

Averain Time

Annual

  

0 I-hour average = 20 pg/ms

0 24-hour average = I2 pg/m3

0 Annual average = 0.08 pg/m3

Other AAAQG-listed compounds would be

released by the Project in smaller amounts than

fonnaldehyde. Consequently, the detailed

evaluation of fonnaldehyde impact is considered

to be indicative of the maximum impact related

to emission of air toxics.

Prevention of Significant Deterioration

Another issue is the prevention of unacceptable

degradation in areas that have good or excellent

air quality. Federal and state regulations that

address this issue are collectively referred to as

the prevention of significant deterioration (PSD)

regulations. The proposed power plant,

consisting of combined-cycle electric generation

units, is tenned a “Categorical Source” and the

PSD regulations apply to such sources that have

the potential to emit more than I00 tons per year

of any criteria air pollutant.

The PSD regulations at the Federal and state

levels define numerical values for “increments”

that are maximum allowable increases in

predicted ambient concentrations at any

location. The regulations also define the

predicted concentrations that trigger an ambient

monitoring requirement for a given project.

  

Class ll Increment =( glml)

  

  

Annual

SO; 3 hour

24 hour

Annual

a — Class ll increments were applied as air quality significance criteria for the Project.
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For the Project, a refined analysis was

performed using one year of onsite

meteorological data. Both existing and pennitted

sources of pollutants within the region of

influence were considered to evaluate the PSD

Class I and Class ll increments consumed by the

Project in conjunction with the background

pollutant sources. One year of onsite

meteorological data were collected at the

proposed power plant site and were used to

conduct these analyses .

Sensitive Species, Soils, Flora and Fauna

(Air Quality Related Values)

A critical issue to be considered for the

Proposed Action is the potential effect of air

pollutants on sensitive areas and ecological

resources. This involves an assessment of Air

Quality Related Values (AQRV) and cumulative

effects (addressed in Section 4.0) in potentially

affected Class I and Class ll Areas, Wild and

Scenic Rivers, and Hualapai tribal lands. In

general, the assessment of these impacts is based

on dispersion simulations that cover both short

range and long-range transport ofNOX, SO; and

PM"). Potential effects on terrestrial and aquatic

ecosystems from acid deposition and visibility

impairment are analyzed. The AQRV analysis

required for PSD permitting of new major

sources includes consideration of potential

impacts on sensitive species, soils, flora, and

fauna that are associated with the air emissions

of a Proposed Action.

The Clean Air Act established Class I areas

throughout the nation that are pristine resources

to be afforded the greatest degree of air quality

protection due to their special natural, scenic,

recreational, or historic interest to the public.

The Federal PSD regulations codified at 40

Code of Federal Regulations (CFR) Parts 52.2]

address the protection of Class I areas. Federal

and ADEQ permitting regulations require that an

air quality analysis (including visibility analysis)
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be perfonned for each Class I area located

within I00 km (62 miles) ofa facility

undergoing an installation or modification that

exceeds PSD modeling significant ground-level

concentrations. Additional Class I areas further

than I00 km from a given project may be

included in the AQRV analysis, at the discretion

of the Federal land-management agencies in the

region. Two Class I areas, the Grand Canyon

National Park and the Sycamore Canyon

Wildemess, were considered in the analysis

presented here. These areas are more than I00

km (62 miles) distant from the proposed power

plant site (Figure 3.l-I).

In addition to the Federal protection of Class I

areas, it is the responsibility of the Federal land

management agencies to protect values of Class

ll wildemess areas that may be afl'ected by

changes in air quality. Federal land-management

representatives have requested an AQRV-type

assessment of Bureau of Land Management

(BLM) wildemess areas within the region of

influence, each of which has been designated as

a Class ll air quality area. These areas are shown

on Figure 3.l-l. The Class I, Class ll wildemess

areas, and the Hualapai Reservation (Peach

Springs) that potentially would be affected by

the Proposed Action are listed in Table 3.l-3.

The Hualapai Tribe has requested that EPA

consider redesignating its reservation lands as

Class I. Because of this potential redesignation,

this Draft EIS considers the potential air quality

impacts at Peach Springs, which is located at the

southem end of the reservation, nearest the

proposed power plant site. In addition, three

parcels of Hualapai tribal lands lie in the

northem end of the Big Sandy Valley. These

parcels, located near the confluence of Knight

Creek and Trout Creek that fomis the Big Sandy

River, are approximately I8 miles north of the

proposed power plant site and are categorized as

Class ll areas. Results from the visibility impact

and deposition analyses were used to interpolate

the potential effects on these lands.
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Area
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Mount Nutt
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Waba uma Peak

Aubre Peak

Arrastra Mountain

Swansea

Rawhide Mountain

Tres Alamos

U - er Burro Creek  

BestAvailable Control Technology

ln addition to the PSD requirements for

modeling ofimpacts on ambient air quality and

adherence to allowable increments, new major

sources must apply best available control

technology (BACT) for each pollutant for which

the source is a major source (i.e., having greater

than I00 tons per year of emissions). The

combustion turbines, duct bumers, and cooling

towers for the Proposed Action are subject to

BACT for N02, CO, and PM .0.

During the subsequent air permitting process,

administered by ADEQ, the appropriate BACT

for these Project sources would be detennined

by a formalized analysis. BACT determinations

are conducted by ranking available technologies

in descending order of control effectiveness, and

then evaluating technical considerations, energy,

environmental, and economic impacts associated

with implementation.

Stationary gas turbines also are subject to

Federal emission standards for NO,‘ and S02,

known as New Source Performance Standards

(NSPS) at 40 CFR 60, Subpart GG, that would

apply to the Project. These standards also are

adopted by reference by the state of Arizona.

The NSPS emission rate standards are meant to
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TABLE 3.1-3

CLASS l AND ll AREAS POTENTIALLY AFFECTED BY THE BIG SANDY ENERGY PROJECT

Desi - nation and Federal A enc km

—!i

M

ii

  

Closest Distance from Big

Sandy Energy Project

 
 

reflect the least stringent level of acceptable

BACT for PSD sources.

Section 2.0 ofthis Drafi EIS and the Big Sandy

Energy 720 MWNatural Gas Fired Combined

Cycle Power Plant Class I Permit Application

(Greystone 200l) provide a discussion ofthe

specific technologies and emission levels that

are expected to represent BACT for the

Proposed Action. Implementation of these

technologies is assumed in the impact analysis

performed for this study. Consequently, the

BACT requirements themselves are an issue of

concem, but were not used to develop

significance criteria for the impact analysis.

Global Wanning

The use of combustion turbines to produce

electricity results in emission of CO2. Experts in

the scientific community believe that the

increased emissions of CO; are leading to a

global temperature increase and could have an

adverse effect on life on earth.

Construction Activities

The Proposed Action would involve two distinct

construction activities that have potential for

discemable impacts on air quality. The first is

the construction of the pipeline that would
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supply natural gas to the facility, and the second

would be the construction of the power plant

itself, including associated facilities such as the

access road and substation. During construction,

temporary and localized increases in

atmospheric concentrations of NO,,, CO, S02,

VOCs, and PM", would result from exhaust

emissions of workers’ vehicles, heavy

construction vehicles, diesel generators, and

other machinery and tools.

In addition, fugitive dust would result fi"om

excavation and earthwork.

3.1.2.2 Significance Criteria

Based on the issues discussed above,

significance criteria were developed for use in

the impact assessment. Impacts on air quality

would be considered to be significant if the

following were to occur:

I predicted emissions would result in an

exceedance of any NAAQS, as listed in

Table 3.1-1

0 predicted emissions would result in an

exceedance of an AAAQG

0 predicted emissions would result in an

exceedance of maximum allowable PSD

increments for PM|0, N02, or S02, as listed

in Table 3.1-2

0 predicted air pollutant emissions would

cause a change in visibility greater than 5

percent for any 24-hour period in a Class I

area or Class ll wildemess area within the

region of influence

Q CALPUFF model results indicated

unacceptable levels of nitrogen or sulfur

deposition in areas subject to AQRV

3.1.2.3 Impact Assessment Methods

In general, potential impacts of the Proposed

Action on ambient air quality were assessed by

first quantifying emissions from the primary
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sources (combustion turbines, duct bumers, and

cooling towers), using agency-accepted emission

factors and vendor information as needed. These

emission rates were then input to dispersion

models, along with meteorological (met) data

sets and topographic data, to predict ambient

concentrations of pollutants. Models also were

used to assess related visibility and depositional

efi'ects on sensitive areas. Results were

compared to air quality standards or other

guidelines, and impacts were assessed in

accordance with the significance criteria.

The following sections describe the methods

used to assess impacts in more detail. First, the

methods used to estimate emissions are

described, including emissions from the

proposed power plant and construction at the

proposed power plant site. Next, the modeling

analyses used for the impact assessment related

to NAAQS, AAAQGs, PSD increments, and

AQRVs are described. Because the impact

analysis for SO; showed concentrations below

the significance threshold for further modeling

analysis, the only required modeling for SO; was

related to the visibility issues.

Additional technical details of these methods

can be found in the Big Sandy Energy 720 MW

Natural Gas-Fired Combined Cycle Power

Plant Class I Permit Application (Greystone

2001). -

Emission Estimates

Unit Emission Estimates (Power Plant)

Emissions were quantified for the combustion

turbines, duct bumers supplementing the heat

input to the heat recovery steam generator

(HRSG) units, and cooling tower using accepted

methods such as emission factors from EPA

Document AP-42 (EPA 1995, 5"‘ edition, with

updates) and vendor information. It was

assumed that the combustion turbines would

operate at normal full load (between 75 and 100

percent of capacity) when not in startup or

shutdown mode. Duct firing would be in

operation only when the combustion turbine was
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operating at I00 percent load. The total annual occurrences for each startup and shutdown

emissions and maximum hourly emissions were parameter, along with the expected duration for

based on different emission rates for each parameter, which would result in the

startup/shutdown, combustion turbine operation maximum anticipated emissions. The resulting

only, and operation of the combustion turbine anticipated emission rate estimates for criteria

and duct bumers simultaneously. Table 3.1-4 pollutants are summarized in Tables 3.1-5 and

provides an estimate ofthe number of 3.1-6.

  

QPERATIONAL PARAMETERS FQR THE AIR QUALITY ANALYSIS

Events Per Year Hours per Event Annual

Hours per

Unit

Cold Sums -E: E

E

xi E

RX E

—

—

  

  

100% Load I

100% Load with Duct Bumers —

— Per turbine

  

TABLE 3.1-5

MAXIMUM POTENTIAL HOURLY EMISSIONS FOR CRITERIA POLLUTANTS PER COMBUSTION

TURBINE
 

Operational Cooling Towers

Parameter Stack _j11 Cells)l__

lbs/hour lbs/hour

 

O I erations

l00% Load

l00% Load with

Duct Firin

Total cooling tower emissions based on combined-cycle configuration.
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TABLE 3.1-6

ANNUAL FACILITY EMISSIONS FOR CRITERIA POLLUTANTS FROM THREE COMBUSTION TURBINE UNITS

it

~Cooling Towers

tonsl ear tonsl ear tonsl ear Tonsl ear

100% Load with

Duct Firin

Startup/Shutdown

Scenario

The cooling tower emission rate for PM“, was

estimated using the accepted method provided in

EPA Document AP-42, Section l3.4 (EPA

I995). Drift aerosols are created from the

circulation of water over the cooling tower

intemals, while mechanical drafi air is drawn

through the water cascade. The aerosols

themselves can be PMIO emissions. Long-range

transport analyses consider the solid particle

fomied when the water aerosol droplets

evaporate. For this study, emissions of total

aerosols were quantified and the potential PMIO

fraction was characterized according to typical

size distribution. The entrained droplets were

estimated to have 8,000 parts per million by

weight (ppmw) ofdissolved solids, which then

could be related to the mass PM“) emissions

remaining afier the water portion of the aerosol

would evaporate.

Emissions of air toxics that are Federally listed

HAPs or AAAQG compounds were calculated

using gas-fired turbine emission factors. Of the

range of values contained in the database, the

maximum values were used in this analysis to

provide conservative emission estimates. Table

3.1-7 summarizes the air toxics emission

 

Power Plant Construction Emission Estimates

Construction-phase air emissions are expected to

be very small compared to regulatory thresholds

typically used to determine whether further air

quality impact analysis is necessary. During the

20-month construction period for the proposed

power plant, gaseous emissions (NO,,, CO, S02,

and PMIO) would be generated from heavy

construction equipment such as graders,

excavators, bulldozers, scrapers, tractors, water

trucks, tractors, and air compressors.

Additionally, fugitive PM“, would be generated

from earth clearing and grading, and vehicular

traffic on the site. Construction-related

emissions would be short tenn, and would not

be subject to air quality permitting.

Several agency-accepted particulate emission

estimation models are available for facility

construction activities. For this study, a very

conservative estimate was obtained using a

general emission factor from the EPA document

AP-42, Volume l, Stationary Sources, Section

13.2.3. Uncontrolled emissions based on this

factor are I .2 tons/active acre/month of TSP.

More detailed consideration of the construction

 

estimates. emissions suggests that actual emissions must be

far lower than indicated by the general factor.
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TABLE 3.1-7

MAXIMUM POTENTIAL EMISSIONS OF HAPs AND AAAQG COMPOUNDS

CT Emissions

Factor

Substance CAS

100000 1-38¢-04 0-0018 W mi

Acetaldeh de" 75 07 2.909e-01 0.l7l6 l.468e-02 0.00410

10702-8 0-9200-02 0-0273 —_

0

  

Annual

Emissions

Duct Burner

Emissionsz

  

 

 

  

Fonnaldeh de so 00- 4.479e-01 @6.723e-OI 0.l862

Nahthalene" 01 20 3 7.s79¢-03 0.0057 —

Pro lene Oxide“ 75 50 0 5.869e-02 0.1242 _

108-88 3 1-6840-01 0-5574 W

Xvlene (Total " I330-20~7

71-43-2 4.7i6e-02 0.0513 s.e9s¢-03 0.0024

  

  

Total HAPs

— 3 turbines at I00% load

2 — 3 duct burners

  

3 - Califomia Air Toxics Emission Factors (CATEF) database emission factors j

4 — turbine vendor emission factor

The proposed power plant and substation would

involve disturbance of an approximately 38-acre

area. The two evaporation ponds would be

constructed on an additional I8 acres. Well

construction would involve the disturbance of an

approximate I0-acre area. The access road

would involve the disturbance of an approximate

2I-acre area. Combined, the total construction

area to be disturbed was estimated to be 87

3C|'CS.

The PM|0 emission rate that pertains to the

impact assessment considers the actual level of

activity at the site, the portion ofTSP that is

PM,0, and the effect ofcontrols. For general

construction emissions in desert soils, an

accepted estimate is that about 36 percent of

total particulate is sufficiently small in size to be

PM“). Furthennore, it was assumed that a

maximum of 50 percent ofthe total facility area

would be disturbed by activities on any given

day. The application of water or chemical dust

suppressants on exposed areas would reduce

emissions by at least another 50 percent.

Big Sandy Energy Project
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6.262e-02 0.2745

    

The resultant PM“, emissions considering these

factors would be l l.25 pounds per hour (lbs/hr)

from the power plant area, 5.33 lbs/hr from the

evaporation ponds, 5.92 lbs/hr from the wells

and l2.44 lbs/hr from the access road. During

construction, off-road vehicles would generate

gaseous exhaust emissions. Table 3.1-8

summarizes the total anticipated CO, NO,,_ PM|0,

S02, and PM“; emissions that would be

generated during construction. Emission factors

were obtained from EPA document AP-42,

Volume ll, Emission Factors for Mobile Sources

(EPA I995, 5"‘ edition and updates). The total

vehicle emissions per month were based on

hourly use. Construction vehicles were assumed

to operate 2] days per month and I0 hours per

day or 210 hours per month. Trucks were

assumed to operate at either I00 or 150 hours

per month. The total annual emissions of 24.66

tons per year would be about 5 percent of annual

Project emissions during operation.
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TABLE 3.1-8

EXHAUST EMISSIONS FROM CONSTRUCTION VEHlCLES*

Criteria Pollutant Emissions

Nitrggen Oxides Sulfur Dioxide Particulates PM16

lb/ht lb/hr

%

  

      

O Carbon Monoxide

tonslmo

eration

  

 

Vehicle T - e

Light and Medium

 
  

  

  
  

  

  

0- I43E

0.675 0.071 M 0.178 0.143 0.015 0.139 0.015

Ell]
Total Emissions: 2.055 Tons Per Month: 24.66 Tons Per Year

All vehicles are diesel-powered, except as noted.

' For gasoline-powered vehicles, emission rate (lbs/hr) is based on a gram per mile EPA emission factor and the speed

shown under footnote b or °.

b Assumes an average vehicle speed of l5 miles per hour.

° Assumes an average vehicle speed of l0 miles per hour.

d Includes trenches, pavers, and compact loaders.

  

  

 

  

would be revegetated to minimize long-tenn

Communication Facilities f . . . .
iii‘ UglIlV8 dUSI CITIISSIOTIS.

Emissions were not quantified or modeled for

microwave dish installations or the ground

disturbance at pulling sites for the optical ground

wire (OPGW) installation. This is because

gaseous emissions from vehicles and equipment

would be short tenn and small in magnitude for

the short~tem1 activities for the OPGW

installation. Also, construction vehicles and

machinery would be equipped with standard

pollution-control devices to minimize emissions.

Any one location would be affected for only

three to five days for the OPGW, each of the I5

pulling sites would be about 3 miles apart and

ground disturbance activities would last only l

or 2 day(s) at each site. The slightly elevated

NO, and CO ambient levels associated with

construction vehicles would cease after

construction or installation activities cease. PM“,

emissions, as fugitive dust. would result from

soil disturbance during OPGW. However, dust

would be controlled by watering or applying

chemical stabilizers to the disturbed areas. Afier

construction is complete. the disturbed areas

Pipeline Emissions

Emissions from operation of the natural gas

pipeline would be negligible. Construction of the

natural gas pipeline would occur within one of

three possible corridors. As described in Section

2.2, the three actions consist of a combination of

several corridor segments of varying lengths

using different rights-of-way. Table 3.1-9 lists

each possible corridor segment along with the

length of that corridor segment in miles. Table

3.1-9 further details the particulate emissions

from pipeline construction activities of each

individual corridor segment in tons of particulate

per mile of construction.

Affected Environment and
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TABLE 3.1-9

PM1oEMI$SION$ PER PIPELINE CORRIDOR

SEGMENT‘
  

Total

Particulate Per

  

Corridor Corridor

  

Emission rates based on EPA AP-42, Volume I,

Filth Edition, Stationary Sources 13.2.3 Heavy

Construction Operations

" Corridor segment length in miles times an

approximate width of 90 feet was used to calculate

the total acreae of each of the pro@se<§gments.

Table 3.1-I0 lists the total PM“) emissions in

tons for construction of each of the three gas

pipeline com'dors. Total PM", emissions would

be 14.0 tons for the proposed gas pipeline

corridor, 18.1 tons for the Altemative R gas

pipeline corridor, and 13.3 tons for the

Altemative T gas pipeline corridor.

    

TABLE 3.1-10

TOTAL PM1oEMlSSlONS PER GAS PIPELINE

CORRIDOR

Pipeline Construction Total PM1oPer Action

Corridor s ments tons

Proposed Gas Pipeline ~

13.3

Corridor

0.37

 

 

R 1 +C I +T3+C3+T4+R5

Altemative R Gas

Pipeline Corridor

(Rl+R2+R3+C3+R4+R5

Altemative T Gas

Pipeline Corridor

(D+T2+T3+C3+T4+T5)

Additional workspace

disturbance

  

For the purposes of evaluating particulate

emissions from the construction of the proposed

pipeline, it is assumed that the pipeline would

travel one of three possible routes with the

overall length of each possible action being

nearly identical. It also is assumed that the soil

along each of the three routes is of the same

consistency. These assumptions are consistent

with applying the emission factor listed in EPA

AP-42 for particulate emissions fi'om heavy

construction. This emission factor, 1.2 tons per

acre per month of activity, are conservatively

high estimates that take into account several

types of soils with varying moisture, silt, and

particle size distributions within a given soil

WW

The emission factor used to calculate particulate

emissions is based on total suspended particulate

(TSP). As is further discussed in this section an

assumption was made that, of the 1.2 tons per

acre/month of activity emission factor, 36

percent of the TSP is in the fonn of PM“).

Emission rates were detemiined by calculating

the number of acres in a mile and applying the

emission factor above to yield a particulate

emission per corridor segment mile.

Modeling Analyses

Ambient Impact Modeling Analysis for NAAQS

and PSD Criteria Pollutants and AAAQG

Pollutants

This section provides an overview of the

procedures used in the NAAQS, PSD Increment,

and AAAQG modeling analyses. For these

assessments, the simulation model was used to

determine maximum ground-level

concentrations predicted for a grid of discrete

receptors surrounding the proposed power plant

site. There are two levels of modeling analysis

typically used for PSD pennitting and AQRV

analyses: screening and refined dispersion

modeling. A refined dispersion model requires

more detailed source and meteorology data than

a screening model, but is capable of providing

more realistic estimates of a source impact. In
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this analysis, the findings are based on refined

dispersion modeling using either the Industrial

Source Complex 3' Version Short-Tenn (ISC3)

Gaussian-plume model, the ISC plume rise

model enhancements (ISC Prime) model or the

CALPUFF long-range transport model.

Technical details of the air quality impact

assessment are provided in the Big Sandy

Energy 720 MWNatural Gas Fired Combined

Cycle Power Plant Class 1 Permit Application

(Greystone 2001), which includes the Big Sandy

Energy Class I/I1 Air Quality Related Values

CALPUFF Modeling Results Report (Caithness

2000).

The ISC3 (EPA Version 0010]) and ISC Prime

(Version dated 99020) models were used for

refined dispersion analysis for the criteria and

HAP impacts. The ISC3 model is a steady-state

Gaussian plume model that allows for

simulation of pollutant emission contributions

from multiple sources. The ISC3 model was

designed to specifically support the EPA

regulatory modeling programs. The “Guideline

on Air Quality Models” (EPA I986, revised

I995) recommends the use of ISC3 for operating

conditions such as those at the proposed power

plant site (i.e., multiple sources, rural area,

possible building downwash, and one-hour to

annual averaging times). ISC Prime has updated

physics routines to improve the representation of

expected air concentrations.

Initially, a “screening” meteorology data set

composed of combinations of wind speed,

temperature, and stability class that represent

worst-case dispersion conditions was used. This

data set most conservatively estimates the

ambient impact due to a source. Meteorological

data collected on site in 2000 and 2001 were

used in the final air impact analysis.

Individual point sources representing the

generating unit combustion turbine and duct

bumer stacks, and the cooling tower, were input

to the models. Receptors were placed beyond the

Project boundary every I00 meters out to 3 km,

then every 200 meters out to I0 km and every

l,000 meters out to 50 km.
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Ambient Impact Modeling for AQRV Analysis

Visibility and acid deposition effects ofthe

Proposed Action were evaluated on a regional

basis. Changes in regional haze are caused by

emissions of NOX, S02, and particulates. These

pollutants can be precursors of light-obscuring

or refracting particles, such as sulfate and nitrate

aerosols, throughout a given region. Regional

visibility analyses use long-range transport

dispersion models that can calculate sulfate and

nitrate concentrations (or allow such

concentrations to be derived from SO; and NO,

values). The predicted parameter corresponding

to changes in visibility is the extinction

coefficient, and this can be related to a

quantitative relative change in visibility that

could occur on the worst-case day.

The pollutants of primary concem for acid

deposition impacts on terrestrial ecosystems are

sulfur and nitrogen compounds and 0;. Because

the Proposed Action would not be a major

source of VOCs, the primary precursor of O3, O;

would not be expected cause discemable

impacts.

The sensitivity of terrestrial ecosystems to sulfur

and nitrogen compounds is expressed in their

maximum allowable pollutant loading. Pollutant

loading is expressed in kilograms of pollutant

per hectare per year.

Potential effects on visibility and deposition in

the Class I and Class ll areas listed in Table 3.]

3 were assessed using the CALPUFF dispersion

modeling system. The lnteragency Workshop on

Air Quality Modeling (IWAQM), in the IWAQM

Phase 2 Summary Report and Recommendations

for Modeling Long Range Transport Impacts

(EPA I998) has recommended that CALPUFF

be adopted as the only acceptable model

assessing pollutant impacts in distant Class I

areas. The IWAQM Phase 2 document outlines

the steps required in calculating regional

visibility impairment. For this assessment, the

CALPUFF model was used in screening mode,

which allows a conservative evaluation of long

range transport effects using a single

Affected Environment and
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meteorological data set. Technical details of this

air quality impact assessment are provided in the

Big Sandy Energy 720 MWNatural Gas Fired

Combined Cycle Power Plant Class I Permit

Application (Greystone 2001), which includes

the Big Sanafil Energy Class I/II Air Quality

Related Values CALPUFF Modeling Results

Report (Caithness 2000).

3.1.2.4 Actions Incorporated into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

impacts on air resources.

Construction

Dust control measures would be implemented as

described in Section 2.2.8.].

The use of water and possibly surfactants to

control fugitive dust on unpaved roads and

during earthmoving operations would be

implemented to control construction emissions

by about 50 percent. Emissions also would be

controlled by minimizing the number of vehicles

operating at one time. Limiting vehicle speed on

unpaved roads is another method that would be

adopted to reduce particulate emissions.

Power Plant Operations

The sources of criteria pollutant emissions

during proposed power plant operations include

the combustion turbine exhaust stacks and wet

cooling towers for both the steam turbine and

inlet air cooling system condenser cooling water.

BACT for these sources are required as part of

the air permitting process. These measures

include selective catalytic reduction to reduce

NO, emissions, and best combustion control

practices to minimize emissions ofVOCs, PM“),

and CO. PM10 emissions from the cooling

towers would be minimized through the

installation of high-efficiency drift eliminators

with an efficiency of 0.005 percent of the

circulating water rate.

Big Sandy Energy Project

Draft Environmental Impact Statement 3'18

Substation Operations

SF6 gas in substation circuit breakers would be

contained within the sealed units. Equipment as

delivered from the manufacturer would be

required to be factory tested and certified to not

leak. After installation, the equipment would be

scanned for detection of leaks, and repairs made

as appropriate. During use, the equipment would

be monitored by periodic substation inspections

for indications of leakage. During servicing, SF‘,

gas would be evacuated using sealed gas

containment equipment.

3.1.2.5 lmpactAssessment

Proposed Action

NAAQS and PSD Increment Significance Criteria

for Plant Ogrations

This section presents a discussion ofthe

predicted impacts associated with the Proposed

Action, and how these impacts compare to

significance criteria related to NAAQS and PSD

increments. Predicted impacts are expressed as

the maximum predicted ground-level

concentrations derived from the modeling

exercises described in the previous section. Note

that the impacts were simulated using either

screening meteorological conditions, or

meteorological data for a full year collected at

the proposed power plant site.

Table 3.l-I I compares the predicted maximum

impacts to the PSD air quality increment

concentrations and, when added to the

applicable background concentration, the

NAAQS and AAAQG. The results for CO

indicate that the ambient CO impacts are well

below all the NAAQS for I-hour and 8-hour

averaging times. Similarly, ambient air impacts

for NO, emissions are shown to be below

annual-average NAAQS and increment criteria.

Maximum ambient impacts for PM"), are below

24-hour and annual averaging periods for

NAAQS and PSD increments. Thus, there would

be no significant impact for the criteria air

pollutants.
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TABLE 3.1-11

COMPARISON OF PREDICTED MAXIMUM AIR QUALITY IMPACTS WITH SIGNIFICANCE CRITERIA

FOR NAAQS, PSD INCREMENT, AND AAAQG"

Maximum Background

Averaging

Period

Ill

_

—

' — Fonnaldehyde values are AAAQG.

b — Quantified using refined (ISC3 Prime) model.

° - uantified usin refined ISC3 Prime model

The potential to emit calculations included in

Table 3. l -6 show that the Proposed Action

would not be a major source of SO; emissions.

This is a typical finding for units using high

quality, low-sulfur natural gas. Although

modeling of SO; would not be required for air

permitting, it is included in this Drafi EIS.

Modeling for O3 was not conducted. O; is not a

pollutant that would be emitted from this facility

and is typically considered an urban pollutant.

O; is fonned through a complex series of

atmospheric reactions involving NOX, ammonia,

and VOCs combined with intense sunlight

(ultraviolet light). Although the proposed power

plant would emit NOX, the emissions would be

minimized, and the emissions ofVOCs would

be very small. Also, there are not a large amount

of these pollutants emitted in the area. All of

these facts indicate the potential for formation of

a significant amount ofO; is very unlikely.

NAAQS Significance Criteria for Construction

Due to the measures planned to prevent fugitive

dust and the expected low vehicle emissions, the

potential impacts resulting from construction

activities at the Project site would occur only

over a limited geographic area and only for a

limited time. After the site preparation is
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Exceeds

Project

Significance

Percent of

Class ll

Percent of

 
 

complete, foundations have been constructed,

and mitigation measures such as covering of

traffic routes by gravel have been implemented,

the actual impact of fugitive particulate

emissions will be very low. Since these

temporary emissions are not likely to exceed

(applicable NAAQS), no significant impact is

expected.

AAAQG Significance Criteria for Formaldehyde

and other HAPS

For formaldehyde, the ambient impact analysis

using the onsite meteorological data indicated

that the maximum ground-level concentrations

of formaldehyde would be below the AAAQGs,

as shown in Table 3.l-7.

The impact of other air toxics can be evaluated

by prorating the predicted impact for

formaldehyde in proportion to the relative

emission rates for these other compounds. The

annual emission rate shown in Table 3.1-7 for

each air toxic was used to estimate predicted

impacts. The results of this calculation indicate

the maximum impact for toxics other than

formaldehyde are at least a factor of l0 less than

the AAAQG thresholds. In most cases, the

predicted impacts are several orders of
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magnitude below the AAAQG, and therefore, no

significant impacts would occur.

NAAQS Significance Criteria for Pigline

Construction

Although pipeline construction total suspended

particulate (TSP) emissions were calculated

using conservative emission factors for each of

the three altemative pipeline routes, modeling

impact analysis was not conducted. Based on the

calculated TSP emission rates for the pipeline

construction, on average, emissions would be

approximately 600 to 700 pounds of TSP over a

two- or three-day period for l mile of

construction. lt is also assumed that 36 percent

ofTSP emissions are in the fonn of PM“,

resulting in approximately 2l6 to 252 pounds of

PM“). These TSP and PM“; emissions would be

further reduced by at least 50 percent through

the application of a control method such as

watering or other dust suppressing materials.

Because the pipeline construction TSP and PM“,

emissions are transient and short term, and PM")

emissions would be reduced using the dust

control measures discussed in Section 2.2.8.1,

these emissions would not lead to a significant

impact.

AQRV Analysis for Visibility and Acid Deposition

Potential visibility impacts and effects on

AQRVs in the designated Class I and Class ll

wildemess areas within the region of influence

were evaluated using methods recommended by

the IWAQM in its Phase 2 Summary Report

(IWAQM I998), and those in the Draft Federal

Land Manager’s Air Quality Related Values

Workgroup (FLAG) Draft Phase l October I999

Report (FLAG I999). The closest Class I area

(Grand Canyon National Park) is 120 km from

the proposed power plant site. Due to the

distance from the region of influence to the

Class l areas, the primary effect on visibility is

due to potential increases in regional haze.

Therefore, a regional haze analysis, using the

IWAQM-recommended procedures, was

conducted for each of the areas. In addition to

the regional haze analysis, the increased
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potential for acid deposition of nitrogen and

sulfur species was evaluated for each area. The

effects on Hualapai tribal lands were derived by

comparison with the modeled Class l and Class

ll areas surrounding the Big Sandy Valley.

According to the FLAG guidance document

cited above, regional visibility impacts, as

measured as change in the light extinction

coefficient for an area, of less than 5 percent are

deemed acceptable for purposes of air quality

permitting.

Analyses using the CALPUFF model provided

estimates of the visibility and acid deposition

impacts in Class I areas, Class ll wildemess

areas, and Hualapai tribal lands. These results

are summarized in Tables 3.1-12 through 3.1-15.

Modeling was performed for a set of five years,

to best assess the maximum impairment that

could occur. As shown in the visibility results

for Grand Canyon National Park and Sycamore

Canyon Wildemess, the highest predicted

visibility impairment is less than 5 percent.

Within the accuracy of the model, this

corresponds to no discemable change in

visibility impact on the worst-case days, and

would not be significant.

The BLM Class ll wildemess areas and

Hualapai tribal lands also would experience a

maximum predicted change in the extinction

coefficient visibility impairment of less than 5

percent. The highest value is 4.78 percent for

I994 simulated conditions at a ring of

wildemess areas that lie between 45 to 60 km

(30 to 42 miles) distant from the proposed power

plant site (Warm Springs, Wabayuma Peak,

Swansea, and Rawhide Mountains). Within the

accuracy of the model, this corresponds to no

discemable change in visibility impact on the

worst-case days, and would not be significant.

The nature of deposition impacts are not readily

translated from the predicted magnitude of

nitrogen and sulfur deposition in a given area.

Typically, the increased deposition due to a

project is compared to baseline loading values

that reflect the amount of naturally occurring

soil and water deposition in an area. The

underlying data on soil conditions (i.e., metallic

Affected Environment and

Environmental Consequences

June 2001

HIV-1 D1



 

TABLE 3.1-12

CLASS I VISIBILITY IMPACT RESULTS

Maximum 24-Hour Visibility Decrease at Maximum 24-Hour Visibility Decrease at

 

 

 

 

Modeled

  

 
  

  

Year Grand Can on National Park % S camore Can on %

1008 2-54

IE1

E

I997

Bold face entries indicate the year with highest predicted visibility impact.

TABLE 3.1-13

CLASS ll AND HUALAPAI LANDS VISIBILITY IMPACT RESULTS

Maximum 24-Hour Visibili Decrease %

Warm Springs

Wabayuma

Mount Nutt Swansea

Modeled Peach Springs Rawhide Mountains Aubrey Peak Arrasta Mountains

Year

  

 

 

 

  

  

  

    

 

 

Huala ai Reservation Tres Alamos Huala ai Tribal Lands U - - r Burro Creek

‘M

—E—

Ila

M

Bold face entries indicate the year with highest predicted visibility impact.

  

   

TABLE 3.1-14

CLASS I DEPOSITION RESULTS

Maximum 24-Hour Acid De osition kilo ramslhectare

Maximum 24-Hour Deposition at Grand Maximum 24-Hour Deposition at Sycamore

  

    

  

Modeled

  

  

 
  

Year Can on National Park kilo ram/hectare) Canyon jkilo ramlhectare

iiwi Sulfur M8000

1%

Bold face entries indicate the year with highest predicted deposition impact.
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TABLE 3.1-15

BLM CLASS ll WILDERNESS AND HUALAPAI LANDS DEPOSITION RESULTS

Maximum 24-Hour Acid Deosition kilo ramslhectare

Warm Springs

  

 

 

 
  

  

    

Mount Nutt Wabayuma

Peach Springs Swansea
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Bold face entries indicate the year with highest predicted deposition impact.

cations) and other baseline levels for Communication Facilities

environmental parameters have not been

developed for the area surrounding the proposed QPGW installation acfivjtjgg wQu|d not be

P°“'¢l' Pl”-"l Slle ‘° allow 5ll°ll °°mPa1'l5°"$- expected to have a significant impact on regional

However, the predicted deposition rates for the air quality due to thg lifnited time frame and

Project are small, in part because of the distance extremely Sma“ amaj extent (50910 1,900 linear

to the Class I areas. Consequently, the feet) of construction actm-ty_

contribution to the sulfur and nitrogen loading

leslllllllg from l°llg'lall3e llall5P°l1 fmm ‘he The microwave dishes would be installed on

dlsiam Project ls very Small compared l° ‘he existing towers and would have no impact on air

natural processes that replenish the soil quality

reservoirs of nitrogen and sulfur species, and not

5'g"‘fi°*“"' Alternative R and T Gas Pipeline Corridors

~M9a9 The lengths of the Altemative R and T gas

pipeline corridors are comparable to that for the

Proposed Action, and these corridors do not run

substantially closer to potentially sensitive

receptors, Class I areas, or Class H areas.

Therefore, there is no identifiable difference in

the anticipated air quality impact between the

The combustion turbines selected for the

proposed Project are state-of-the-art natural gas

combined-cycle technology that emphasize high

fuel efficiency expressed by the “heat rate” of

the combined-cycle generating process. They are

the highest efficiency fossil fuel combustion

power plants currently available in their class, PT°P°5¢¢l A°ll°" and llle almmallve PlP°ll"°

and produce the least greenhouse gas per MW of Corridors

electricity per BTU of fossil fuel consumed.

No-Action Alternative

SF6 , a potent greenhouse gas, would be used in

substation circuit breakers. The equipment is If the Proposed Action were not to occur there

sealed and certified to not release SP6 gas. At the would be no impact on the existing air quality.

time of servicing, SF6 gas is evacuated using

sealed gas containment equipment, thereby

remaining totally contained.
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3.1.2.6 Mitigation and Residual Impacts

No significant impacts would result from the

implementation of the Proposed Action with the

actions incorporated to reduce or prevent

impacts. No additional measures to mitigate

significant impacts have been identified for a_ir

resources and there would be no residual

significant impacts.

3.2 GEOLOGYIPALEONTOLOGY

This section describes the affected environment

and environmental consequences as they apply

to geological and paleontological resources in

the vicinity of the Proposed Action.

3.2.1 Affected Environment

The following sections describe the current

geological and paleontological environment. The

description of current conditions represents the

baseline for the assessment of impacts and

environmental consequences.

3.2.1.1 Region of Influence

The region of influence for assessing impacts on

geological and paleontological resources

includes the proposed power plant site, well

sites, access roads, rights-of-way where ground

disturbing activities could occur, agricultural

areas, OPGW installation sites, the proposed or

altemative pipeline corridors (R, T, or crossover

segment C2), and the adjacent parcels of land.

3.2.1.2 Existing Conditions

The proposed power plant site is located within

the southeastem portion of the Big Sandy

groundwater basin, which is part of the Basin

and Range physiographic province of

northwestem Arizona. The Basin and Range

physiographic province is characterized by fault

block mountain ranges separated by aggraded

desert plains (Figure 3.2-I ).

Big Sandy Energy Project
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The Big Sandy basin generally trends north

south and is bounded by the Hualapai and

McCracken mountains to the west; Aquarius

Cliffs and Aquarius Mountains to the east; and

Cottonwood and Peacock mountains to the

north. To the north, a divide in the Peacock

Mountains separates the Big Sandy basin from

the Hualapai valley to the west. To the south, a

granitic gorge separates the Big Sandy basin

from the Burro Creek drainage basin.

The proposed power plant site is located on a

terrace approximately 2 miles east of the Big

Sandy River. The elevation of the site ranges

from 2,060 to 2,250 feet, and the ground surface

generally slopes to the south at between 4 and 40

percent. The site is crossed by several ephemeral

drainages that are tributaries to Gray Wash,

which is a westerly flowing tributary to the Big

Sandy River.

Geological Resources

The geology of the Big Sandy groundwater

basin within the region ofinfluence can be

separated into the following seven units, from

youngest to oldest:

0 stream and floodplain deposits

o upper basin fill

0 lower basin fill (includes the Big Sandy

Fonnation, which constitutes the upper

member of this unit)

Q basaltic volcanic rocks

0 volcanic rocks of Sycamore Creek

0 arkosic gravels and conglomerate

o granitic gneiss

Detailed descriptions of these units, their

thickness and extent, and their relationships,

including geologic cross-sections, are provided

in Caithness’ water resources (Caithness 2000a)
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and geology reports (Caithness 2000b); a

previous water resources study of the Big Sandy

area (Davidson I973); the Big Sandy Energy

Project Groundwater Technical Report

(Appendix F); and in the Hydrogeologic Units

and Model Development discussion in Section

3.4.

The proposed power plant site is situated on

lower basin fill just west of the contact with the

volcanic rocks of Sycamore Creek. The surface

geology of the site consists of a minimum 30

foot-thick layer of silty sand to sandy clay

material designated as partially cemented

weathered volcanic ash or tuff that likely is

derived from volcanic rocks that crop out

upgradient of the site (Westem Technologies,

inc. [Westech] 2000). These surface deposits

likely are underlain by lacustrine clays, which

represent the upper member of the lower basin

fill unit.

Hard-rock mining for gold, silver, copper, and

allied minerals historically has occurred in the

Hualapai Mountains to the west and northwest

of the proposed power plant site; however, most

of these mines are inactive. Arizona Green

Sands has an active mining operation in the

southeast comer of Section 7, Township I5

North, Range l2 West (TISN, Rl2W) (Figure

3.2-2). This is a small surface mine that extracts

a group of minerals known as zeolites from the

surface clays, which are part of the exposed

upper member of the lower basin fill. Numerous

small sand and gravel operations exist along the

Big Sandy River, which exploit the stream and

floodplain deposits for construction of roads and

other projects. There are no known significant

coal, oil, or natural gas resources, or known

potential mineral resource development areas of

economic importance, within the region of

influence.

Geologic Hazards

Potential geologic hazards that exist within the

region of influence include earthquakes, mass

movements (e.g., slope failures, slumps,

Big Sandy Energy Project
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rockfalls), expansive soils. and flash floods. The

region ofinfluence lies within seismic risk Zone

+2, which is characterized as moderate risk.

A total of l3 earthquakes were reported to have

occurred within Mohave County since l89l,

with the greatest having a magnitude of

approximately 5.75 on the Richter scale. The

Richter scale is a common method of classifying

earthquake severity, which uses a logarithmic

measure of the maximum motions of the seismic

waves as recorded by a seismograph. A search

of the U.S. Geological Survey (USGS) National

Earthquake Information Center (N EIC) database

(I999) indicates that two significant earthquake

events occurred within a I00-kilometer radius of

the proposed power plant site. The largest event

had a magnitude of 4.6 on the Richter scale.

The maximum impact that can be expected to

occur at the proposed power plant site is

moderate damage from an earthquake with an

intensity of 7 (scale from I to l2) on the

Modified Mercalli Intensity (MMI) scale. The

MMI scale is the method used most often to

classify earthquake intensity. The higher the

number, the greater the associated ground

shaking intensity and/or damage. Earthquakes

have varying intensities that generally decrease

with increasing distance from the source

(Bausch and Brumbaugh I997).

The potential for mass movement is mainly

restricted to the steep slopes along the northem

margin of the proposed power plant site. In this

area, there is a potential for rockfalls and slope

failure. Figures 3.3-5, 3.3-6, and 3.3-7 in Section

3.3 show areas of slopes exceeding 20 percent in

the vicinity of the proposed power plant site and

proposed or altemative pipeline corridors (R, T,

or crossover segment C2). Hazards from

expansive soils exist in areas where proposed

Project-related structures would be constructed

on clayey soils, and particularly where these

soils are hydrated due to poor drainage or the

presence of springs/seeps (Westech 2000). Flash

flood hazards exist within the washes that drain

the site, with the highest potential to occur

Affected Environment and

Environmental Consequences

June 2001



during the monsoon season between July and

September.

Paleontological Resources

One of the geological units in the Big Sandy

Valley is the Big Sandy Formation, which is a

sequence of lake-deposited sediments

interbedded with volcanic ash, marginal

sandstone, and conglomerate. These deposits are

exposed within an area of approximately 20

square miles. The deposits are up to 65 meters

thick in the center of the basin, but thin to only a

few meters at the basin margins.

Vertebrate fossils have been found at two

localities within a 4- to 5-meter-thick horizon of

the Big Sandy Formation. These fossils are of

Late Miocene to Early Pliocene age (about 5

million years old). A number of research

institutions have made collections from these

quarries and recovered a diversity of land

mammal and bird fossils. The avian fossils are

characterized as the most significant pre

Pleistocene bird assemblage in North America.

The two studied fossil quarries at both of these

localities are about 3 miles south of the proposed

power plant site. The plant site, well field, new

access road, plus the southem 6 to 7 miles of the

proposed and altemative pipeline corridors

(parts of corridor segments T4, T5, R4, and R5)

and the route ofOPGW installation are within

areas where the Big Sandy Forrnation is exposed

or buried at shallow depth. A field survey was

conducted in these areas. Although the survey

did not encompass the full width of the proposed

and altemative pipeline corridors, the results can

be interpolated to the entire width ofthe

corridors with two exceptions. The eastem

portions of corridor segment T5 at the crossings

of Sycamore Creek and Bitter Creek would

warrant additional survey if that corridor

segment were selected for construction of the

pipeline (Archer 2000).

The survey discovered previously unreported

plant fossils in the form of root casts (probably

Big Sandy Energy Project
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of aquatic or semi-aquatic plants) and

stromatolites (algal clumps) within the proposed

power plant site. These fossils are indicative of a

shallow, near-shore lake environment. Further

study of the root casts and stromatolite fossils

would not yield important infonnation (Archer

2000).

The ancient lake that fomied within the Big

Sandy Valley apparently had little through-flow

or was completely blocked from draining at

times and became highly saline. The salty water

was unlikely to have supported abundant life.

The two known fossil localities apparently

represent rare situations where mammals and

birds either died near the edge of the lake and

were quickly buried, or died along adjacent

freshwater streams and their bones were washed

into the lake. Potential lake inlets that might

represent such rare situations have been noted

north of the proposed power plant site and to the

east of the Mead-Phoenix Project 500-kV

transmission line along Sycamore Creek and

Bitter Creek.

3.2.2 Environmental Conseguences

The following sections outline the

environmental issues related to geology and

paleontology, significance criteria, and

methodology and conclusions of the impact

assessment. Also described are mitigation

measures that could be implemented to prevent

significant impacts on geological and/or

paleontological resources.

3.2.2.1 Identification of Issues

The following is a list of issues that were

identified as relating to geology and

paleontology; these issues fonn the basis for the

assessment of potential impacts:

0 potential impacts on areas of regional

geological importance

0 potential impacts on paleontological

resources (fossils) of scientific importance
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0 potential impacts on mining operations or

areas of potential mineral resource

development ofeconomic importance

0 potential impacts on the influences of

geologic hazards (e.g., slope failure)

0 potential for land subsidence due to

groundwater withdrawal

3.2.2.2 Significance Criteria

Listed below are the significance criteria

established for the identified issues. Impacts

would be considered significant if they would

result in the following:

0 destruction of or future inaccessibility to

areas of regional geological importance

0 destruction of or future inaccessibility to

scientifically important paleontological

resource areas

0 destruction of or future inaccessibility to

potential mineral resource development

areas of economic importance

0 adverse impacts on existing mining

operations that could not be mitigated

0 a substantial increase in the probability or

magnitude of mass movements (e.g., slope

failures, slumps, rockfalls) or impacts on

lands or humans from earthquakes that could

be attributed to the Proposed Action.

3.2.2.3 Impact Assessment Methods

ln order to assess potential impacts on

geological and paleontological resources within

the region of influence, available infonnation

was compiled related to geological,

paleontological, and mineral resources; and

geologic hazards. All relevant reports prepared

by Caithness and its consultants were reviewed

in order to independently evaluate and verify the

accuracy and comprehensiveness of infonnation

provided by Caithness, and, where necessary,

supplement this information.

After data were compiled and reviewed, and the

information provided was verified, potential

direct and indirect impacts on geological and

paleontological resources were assessed.

Particular consideration was given to the

identified issues, and the significance criteria

described in Section 3.2.2.2 were used to assess

whether significant impacts potentially could

occur.

3.2.2.4 Actions Incorporated Into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

environmental impacts on geological resources:

0 erosion control measures on slopes

(waterbars, diversion ditches, riprap,

revegetation)

0 compliance with UBC Seismic Zone 2b

construction practices.

3.2.2.5 Impact Assessment

Proposed Action

The assessment of impacts on geological and

paleontological resources is described below in

terms of the significance criteria outlined in

Section 3.2.2.2.

Geolggical Resources

There are no areas of geological importance

within the region of influence. Therefore, no

areas of geological importance would be

destroyed or made inaccessible by the Proposed

Action.

There are no known potential mineral resource

development areas of economic importance

within the region of influence of the Proposed
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Action. Thus, the Proposed Action would not

destroy nor make inaccessible any such areas.

The Proposed Action would not impact any

existing mining operations. The active zeolite

mine in the southeast comer of Section 7, Tl5N,

Rl2W, would not be impacted by the Proposed

Action, and only a very small portion of the

valley’s sand and gravel resources would be

removed from potential development through

construction of the proposed power plant,

substation, and evaporation ponds. The potential

economic impact of this is insignificant.

The Proposed Action would not cause a

substantial increase in the probability or

magnitude of mass movements. The Proposed

Action requires that areas of substantial cut or

fill be engineered to ensure stability, which is a

common construction practice. No substantial

increase in impacts on lands or humans would

occur as a result of the Proposed Action because

structures would comply with Unifonn Building

Code (UBC) Seismic Zone 2b construction

practices.

There would be no potential for land subsidence

as a result of groundwater withdrawal for the

Proposed Action. Groundwater would be

pumped solely from the volcanic aquifer, from a

depth of approximately 1.000 to 1,500 feet

below ground surface. The volcanic aquifer is

confined, and relatively isolated from overlying

aquifers. It has been estimated that groundwater

levels in the volcanic aquifer may decline by as

much as 85 feet as a result of groundwater

pumping, and that groundwater levels in the

overlying middle aquifer may decline by as

much as l2 feet (refer to Section 3.4). Because

the volcanic and middle aquifers are confined

and have high confining pressures, these impacts

would be expressed as a decrease in confining

pressure. Since the aquifers would not be

dewatered and become unconfined. subsidence

would not occur. Furthermore, the volcanic and

middle aquifers both consist of relatively

incompressable materials. Pulling and tensioning

sites for the OPGW would not impact any
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geologic resources. The sites would not impact

any existing mining operations, or substantially

increase the probability or magnitude of mass

movements. Similarly, the installation of the

microwave dishes on existing structures would

have an insignificant effect on geologic

resources.

Paleontological Resources

Although significant vertebrate fossils have been

found within portions of the Big Sandy

Fomiation, no significant fossils have been

found or would be expected within the areas to

be disturbed based on the surveys conducted.

Pulling and tensioning sites for the installation

of the OPGW may be located in areas not

surveyed. If scientifically important

paleontological resources were found there, their

destruction as a result of the construction of the

OPGW would be considered a significant

impact. The microwave dishes would be

installed on existing towers and would have no

impact on paleontological resources.

Alternative R Gas Pipeline Corridor

Potential impacts resulting from the Altemative

R gas pipeline corridor would be the same as

those described for the Proposed Action.

Alternative T Gas Pipeline Corridor

Potential impacts resulting from the Altemative

T gas pipeline corridor would be the same as

those described for the Proposed Action except

that the pipeline may be located in areas not

surveyed. If scientifically important

paleontological resources were found there, their

destruction as a result of the construction of the

transmission line would be considered a

significant impact.

No-Action Alternative

Under the No-Action Altemative, the Project

would not be constructed and there would be no

change or disturbance of geological or
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paleontological resources within the Big Sandy

Valley.

3.2.2.6 Mitigation and Residual Impacts

If adopted, the following measures would be

implemented to avoid or reduce significant

impacts:

0 If unknown invertebrate fossils (or

suspected invertebrate fossils) are

encountered, construction activities in the

immediate area would cease and a qualified

paleontologist would be contacted.

Construction activities would not re

commence until the area is cleared, or the

area is avoided.

0 If the eastem portion of corridor segment T5

more than I00 feet east of the Mead

Phoenix Project 500-kV transmission line

right-of-way is selected for construction, a

paleontological field survey would be

conducted at the crossings of Sycamore

Creek and Bitter Creek. If significant fossil

localities are found in these areas,

construction activities would not re

commence until the area is cleared, or the

area avoided.

With the implementation of these measures,

there would be no residual significant impacts.

3.3 SOILS

This section describes the affected environment

and environmental consequences as they relate

to soils in the vicinity ofthe Proposed Action.

3.3.1 Affected Environment

The following sections describe the various soils

in the vicinity ofthe Proposed Action. The

location and description of each soil type serves

as a baseline for the assessment of

environmental consequences, and assists in

determining appropriate mitigation measures.
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3.3.1.1 Region of Influence

The region of influence for assessing impacts on

soils includes the power plant site and ancillary

facilities, access roads, rights-of-way where

ground-disturbing activities (e.g., water

pipelines) could occur, the proposed gas pipeline

corridor, the altemate gas pipeline corridors, and

the areas of disturbance associated with the

potential installation of the OPGW. The region

of influence also is considered to be all surface

areas that could be impacted by soil erosion.

3.3.1.2 Existing Conditions

Soils in the region of influence were surveyed

and mapped by the Natural Resources

Conservation Service (NRCS) in I974. The

survey is described by the NRCS as “tentative

and subject to revision, correction, or

completion," and has not yet been published.

The soils survey data were compiled onto a map

and described in the Big Sandy Energy Project

Soils Report (Caithness 2000).

Figures 3.3-I through 3.3-4 (taken from the

above-named soils report) show 36 soil map

units in the region of influence, based on the

soils survey data provided by the NRCS. These

figures also show locations of steep slopes

(greater than 20 percent) and identify four areas

along the corridors where steep slopes coincide

with soil types that have severe or very severe

erosion potential. Mapping of potential pulling

and tensioning sites for the OPGW installation

was not done, since these have not yet been

located.

0 The 36 soil map units presented on Figures

3.3-I through 3.3-4 represent 25 soil types

or associations, which are listed in Table

3.3-I by soil name and associated map unit

number(s). Table 3.3-I includes the

description, setting, and parent material of

each soil type/association, range in slope,

percentage rock fragments, penneability,

runoff, depth, drainage, pH, water erosion

hazard, wind erosion hazard, and shrink
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swell potential. Table 3.3-I also indicates

whether each soil type falls within the

footprint of the proposed power plant site

and ancillary facilities, or within any of the

pipeline corridor segments. Of the 36 soil

map units, 25 are intersected by either the

proposed power plant site and/or pipeline

corridor segments.

0 lt should be noted that the I974 soils survey

was not completed in Township 2l North, in

corridor segment Tl, in the vicinity of l-40.

For this area, the NRCS STATSCO database

(NRCS 1998) was used to identify the two

soil associations included at the end of the

bulleted list (Romero-Rock Outcrop-Gila

and Continental-Rillino-Gila). The other 23

entries are soil types.

In general, most of the soils within the Project

area are classified as gravelly sandy loam

derived from alluvium from mixed sources. The

soils typically are alkaline, and the percentage of

rock fragments is high. Slopes range from 1 to

70 percent. Most soils are deep and well drained,

with slow to moderate permeability and slow to

medium runoff. Water erosion hazard typically

ranges from moderate to severe, whereas wind

erosion hazard ranges from slight to moderately

high. Shrink-swell potential is low for most soil

l'yp€S.

A preliminary geotechnical evaluation of the

proposed power plant site was performed

(Westech 2000). The geotechnical report

includes detailed descriptions ofsubsurface soils

to depths of 30 feet below ground surface. The

report describes the soils at the proposed power

plant site as severely corrosive to concrete, and

recommends that Type V (or equivalent) sulfate

resistant cement be used.

Some soil types are known to uniquely support

special status species. The only known

threatened or endangered plant species that is

dependent on a unique soil in the region of

influence is the Arizona cliffrose, which grows

only on Tertiary limestone lakebed deposits and
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is restricted to the nutrient-poor lakebed clays.

There are two small deposits along corridor

segment T5 and others may exist.

3.3.2 Environmental Conseguences

The following sections outline the

environmental issues related to soils, the

significance criteria used in assessing impacts,

and the methodology and conclusions of the

impact assessment. Also described are measures

that would be used to prevent significant impacts

on soils.

3.3.2.1 identification of Issues

The primary issues related to soils that form the

basis for the assessment of potential impacts are

as follows:

0 potential impacts on soils from wind or

water erosion

0 potential impacts on soils that uniquely

support special status plant species

3.3.2.2 Significance Criteria

The effects of the Proposed Action or

altematives would be considered significant if

any of the following were to occur:

I proposed construction on areas of steep

slopes (greater that 20 percent) that coincide

with soils having a high or severe erosion

potential, where mitigation cannot reduce

impacts

v loss of soils that uniquely support threatened

or endangered plant species

Q alterations of stomiwater runoff from the

Proposed Action that could cause substantial

soil erosion
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l50A T5 Continental - Dona Ana

Complex
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Stagecoach-Topawa-Eba

Complex
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Iy alkaline
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severe ~

  

Wind

Erosion

  

Shrink-Swell
  
  

moderate to

high

moderately high

high

~

  

 

C3» R3, T3 NI°I<eI'T°Pa‘Ya F3mlIY' ) strongly severe to very low to high

Eba Family Complex dine seven;

R4, COl'lTln€|'Ilal-RIIIIHO r acid to moderafe |Q\y

C°""'Plex ly alkaline

Z303 R4, T4

230A C3. R3, R4, T3, Mohon-Kinley Complex My to moderate sfighg (0 |ow
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hi ll
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25°“ 9

26°C ~Goodsprings ~
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350 CI» R3= TL T28 while H°"5e Family :ly acid to slight to severe slight to high

I—°*"")’ Salld Iy alkaline moderately

high

BI9 3a"dY E"°I9Y P'°I9¢l P P P Affected Environment and

220A

Draft Environmental Impact Statement Environmental Consequences

 

 

June 2001





Agency Review Draft — April 2001

  

  

  

 

 Intersected by

Pipeline or Water Erosion Shrink-Swell

Hazard Potential
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~

~

~

A Cl, C2, R2 R3 Dutchflat itly to moderately moderate

Tl, T2 ly alkaline high

5 A R5, T5 Cacique itly to moderate slight moderate

ly alkaline

56 PS Cellar-Rock Outcrop v acid to very severe very slight low

Complex ly alkaline

56F

80C alkaline moderate slight

95B Akela-Rock Outcrop- ------ low

Rubble Land Complex

Romero-Rock Outcrop- y acid to moderate to high low

Tombstone Association alkaline

AZ220 R] , Tl Continental-Rillino-Gila I acid to slight to slight to
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PS = Proposed plant site

C l-C3, Rl-R5, Tl-T5 = Gas pipeline corridor segments

  

Kokan-Vinton-Riverwash > strongly
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Arizo-Franconia- ) strongly

Riverwash Complex rline
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3.3.2.3 Impact Assessment Methods

In order to assess the potential impacts on soils

within the region of influence, soil survey maps

and reports from available sources were

compiled and reviewed, including all relevant

reports prepared by Caithness and its

consultants, as well as reports and maps

prepared by the NRCS. The objective of this

task was to independently evaluate and verify

the accuracy and comprehensiveness of

information provided by Caithness and

supplement this information as needed. The data

compilation and review resulted in the

preparation of Figures 3.3-I through 3.3.-4, and

Table 3.3-l .

After data were compiled and reviewed, and

infonnation provided was verified, potential

direct and indirect impacts on soils were

assessed. Particular consideration was given to

the identified issues described in Section 3.2.2.1,

and the significance criteria described in Section

3.3.2.2 to assess whether significant impacts

potentially could occur.

3.3.2.4 Actions to Reduce or Prevent

Impacts Incorporated Into the

Proposed Action

The Proposed Action includes the following

measures to reduce or prevent adverse

environmental impacts on soils:

0 During design, the pipeline would be routed

to avoid steep slopes, if at all possible.

OPGW pulling and tensioning sites would

be sited to avoid steep slopes.

0 For segments of the pipeline corridor that

cannot be altered to avoid steep slopes and

erosive soils, soil loss would be minimized

during revegetation through the use of

erosion control measures such as mulching,

water bars, silt fences, and staked hay bales.

Section 2.2.8.5 describes the erosion control

measures proposed in more detail.

Big Sandy Energy Project
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No permanent access would be built along

the pipeline corridor, and steep washes

would be inspected on foot.

Grading would be done only where

necessary.

Local soil conservation specialists would be

consulted to select the best seed mixes and

best management practices (BMPs) for soils

disturbed by the Proposed Action. The BLM

Kingman Field Office will have the final

approval on plant seed mixes on BLM

managed lands within the Project area.

Soil loss from wind erosion during

construction would be controlled through

implementation of standard BMPs for

controlling fugitive dust emissions,

including wet suppression, limiting vehicle

speeds, chemical suppression, physical

suppression, and vegetative stabilization.

The dust control measures included in the

Proposed Action are listed in Section

2.2.8. I.

The potential impacts of expansive soils

would be minimized through avoidance or

the use of special engineering and

construction methods.

If excessive percentages of rock fragments

were encountered during pipeline

construction, potential impacts would be

reduced through the use of sand or other

bedding material, which would assist in

preventing damage to the pipeline.

The potential impacts of corrosive soils

would be avoided through the use of

corrosion-resistant materials, such as Type

V (or equivalent) sulfate-resistant materials.
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3.3.2.5 Impact Assessment

Proposed Action

Soil Erosion

The potential for soil loss through water and

wind erosion is of primary concem. Many of the

soils that would be impacted during construction

are susceptible to water erosion and, to a lesser

extent, wind erosion.

Soil erosion can occur wherever ground is

disturbed. The Proposed Action (the power plant

and associated facilities and the proposed

pipeline) would involve the permanent or

temporary disturbance of land. Erosion potential

is dependent on several factors, including slope,

vegetation cover, climate, and the physical and

chemical characteristics of the soil. Increased

soil erosion may occur when vegetation is

removed during construction or in areas where

the surface is disturbed by heavy equipment.

Compaction of soils, loss of topsoil, and mixing

of topsoils and subsoils may inhibit natural

revegetation, which may cause increased soil

erosion and further loss of soils after

construction is complete. Increased water

erosion may reduce the productivity of the soil

as well as affect the water quality of streams by

accelerated sediment loading. Loss of

productivity of grazing land due to soil

compaction and/or increased erosion may result

from Project activities.

Steep slopes (exceeding 20 percent) were

mapped in the vicinity of the power plant and

along the pipeline corridors. No steep slopes

occur in the footprint of the power plant and

associated facilities, including the wells and

access road. Steep slopes do exist along the

pipeline corridors, as shown on Figures 3.3-2

through 3.3-4. Significant impacts could occur

where these steep slope areas coincide with soils

having high or severe erosion potential. Figures

3.3-2 through 3.3-4 identify four such areas of

potentially significant impact within the pipeline

corridors:

Big Sandy Energy Project
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0 Area l — in corridor segment RI

0 Area 2 — at the intersection of corridor

segments T2, T3, and C l

0 Area 3 — in corridor segment C3

0 Area 4 — in corridor segment T4 near the

Carrow-Stephens Ranches ACEC

All four areas are located within the proposed

pipeline corridor. Crossing Area l in corridor

segment R1 would not result in significant

impacts, since the pipeline alignment would fall

within the already-graded Hackberry Road right

of-way. Area 2 may be difficult to avoid, since it

extends almost the entire width ofthe corridor.

Area 3 could be avoided if the final alignment is

sited in the westem portion of the corridor. Area

4 could be avoided with a route along the

westem side ofthe corridor, outside the Carrow

Stephens Ranches ACEC.

lf the final alignment falls within these areas, the

measures included in the Proposed Action to

minimize soil loss in areas of steep slopes that

cannot be avoided would reduce these impacts to

less than significant.

Erosion also is of concem in the installation of

the OPGW for the redundant communication

system. However, selection ofOPGW pulling

and tensioning sites would avoid steep slopes

and utilize already disturbed areas to the extent

feasible along the Mead-Liberty 345-kV

transmission line right-of-way, thus eliminating

or minimizing adverse impacts to soils. The

microwave dishes would be installed on existing

towers and would have no impact on soils.

Trenching for the gas pipeline across the Big

Sandy River would result in less than significant

soil erosion. The directional drilling option for

the crossing of Big Sandy River would result in

less soil erosion than trenching.
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Expansive Soils

Expansive soils tend to swell and increase in

volume in response to increase in moisture

content. Conversely, some soils tend to develop

swell pressures if their volume change is

restricted.

Special engineering and construction methods or

avoidance are proposed for expansive soils

encountered during construction. The

geotechnical report describes the soils in the

vicinity of the spring near the proposed power

plant as highly expansive and recommends that

those soils be avoided during construction

(Westech 2000). No adverse impact would be

expected.

Rock Fragments

The percentages of rock fragments in each of the

soil types are highly variable, but may range

from less than 35 to more than 85 percent.

Where the gas pipeline would be buried within

soils with high rock fragment content, special

construction methods would be employed to

protect the pipeline from damage during and

after construction. No adverse impact would be

expected.

Corrosivity

Because sulfate-resistant cement would be used

in areas with highly corrosive soils, no adverse

impacts from corrosive soils would be expected.

Soils that Uniguely Sup@rt Threatened or

Endangered Plant Sgcies

The soil type that is known to uniquely support

the Arizona cliffrose would not be affected by

the Proposed Action. Therefore, no impacts

related to this concem would be expected.

Alterations in Stormwater Runoff

There would be alterations to stormwater runoff

from the construction activities that would occur
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in all locations. However, there are no areas of

steep slopes in the proposed power plant area

and very few steep areas along the proposed gas

pipeline route or OPGW route. Also,

environmental protection measures would be

applied in all areas. Therefore, it is unlikely that

substantial soil erosion would occur fi'om

stormwater diversions or changes in flow, and

no significant impacts would be expected.

Alternative Gas Pipeline Corridors

Soil Erosion

Similar concems with soil erosion would exist

for the altemative gas pipeline corridors. There

are areas of steep slopes located along both of

these corridors, including the same four areas

where steep slopes coincide with highly erodible

soils as discussed under the Proposed Action

(Figures 3.3-2 through 3.3-4). As discussed

previously under the assessment of the Proposed

Action, there may be alignments that can avoid

these areas, except perhaps for Area 2, which

extends across the corridor. Construction and

operation of the altemative pipeline routes

would include the same measures as described

for the Proposed Action to reduce these impacts

to below the level of significance.

Expansive Soils

Several of the soil types listed in Table 3.3-I are

described as having high, or low to high, shrink

swell potential, indicating that the soils are

expansive. As with the Proposed Action, no

adverse impacts from expansive soils

encountered during pipeline construction would

be expected.

Rock Fragments

As with the Proposed Action, no adverse

impacts would be expected.
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Corrosivity

Because sulfate-resistant cement would be used

in areas with highly corrosive soils, no adverse

impacts from corrosive soils would be expected.

Soils that Uniguely Sugwrt Threatened or

Endangered Plant Species

As with the Proposed Action, there would be no

adverse impacts expected in the Altemative R

gas pipeline corridor. The Altemative T gas

pipeline corridor may cross exposures of the

nutrient-poor calcareous soils that uniquely

support the Arizona cliffrose. If these areas are

not avoided, significant impacts may result.

Alterations in Stonnwater Runoff

Alterations in stonnwater runoff would be as

described for the proposed pipeline, and no

significant impacts would be expected.

No-Action Alternative

If the Proposed Action were not constructed

there would be no impact on soils within the Big

Sandy basin associated with the proposed

Project. The groundwater production and

monitoring wells and associated access roads

and well pads completed on private land that

were used to identify and test the lower aquifer

would remain.

3.3.2.6 Mitigation and Residual Impacts

If adopted, the following measures would be

implemented to avoid or reduce significant

impacts:

0 If corridor segment T5 is selected, the

nutrient-poor calcareous soils derived from

the Tertiary limestone lakebed deposits

would be avoided.

 

lfthis measure is adopted, no residual impacts

would remain.
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3.4 GROUNDWATER

This section describes the affected environment

and environmental consequences with regard to

groundwater resources. Supporting infomiation

for this section is provided in Appendices D, E,

and F.

3.4.1 Affected Environment

The following sections describe current

groundwater conditions in the vicinity of the

Proposed Action. The description of current

conditions provides a baseline for the

assessment of impacts and environmental

consequences.

3.4.1.1 Region of Influence

The region of influence for assessing impacts on

groundwater includes all aquifers within the

southem portion of the Big Sandy groundwater

basin that potentially could be impacted by

groundwater pumping to supply the proposed

Project, or by discharge of pollutants from the

evaporation pond or any other activities related

to the Proposed Action.

3.4.1.2 Existing Conditions

Hydrogeologic Setting

The proposed power plant site, ancillary

facilities, and gas pipeline corridors are located

within the Big Sandy basin, a north-south

trending alluvial groundwater basin that covers

an area of approximately 800 square miles

(Figure 3.4-I ). The Big Sandy basin is located

within the Basin and Range structural and

physiographic province, a region of the

southwestem United States characterized by

alluvial basins and fault block mountain ranges.

The basin is bounded by the Hualapai Mountains

on the west and southwest, the Aquarius Cliffs

and Aquarius Mountains on the east, the

Cottonwood Mountains on the northeast, and the

Peacock Mountains on the northwest (Davidson

I973).
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The mountains that surround the basin are, for

the most part, composed of Precambrian granitic

and metamorphic rocks. These older, relatively

impenneable rocks are overlain by Tertiary

volcanic rocks in several locations in the

northem part of the basin. Tertiary volcanic

rocks crop out in the vicinity of the Aquarius

Cliffs and form the southeastem boundary of the

basin. These volcanic rocks are believed to

represent the surface expression of the volcanic

aquifer that would be developed to supply water

for the proposed Project (refer to Figure 3.4-I ).

The basin-fill sediments consist mainly of

alluvial fan and lacustrine deposits, overlain by

stream channel and floodplain deposits of the

Big Sandy River (Davidson I973). The basin-fill

deposits have been generally subdivided into

upper basin fill and lower basin fill, and are

further defined in this section, for the southem

portion ofthe basin, in the section titled

Hydrogeologic Units.

Groundwater and Surface Water Flow

Groundwater within the Big Sandy basin

originates as natural precipitation, which

supplies water to the aquifer through recharge in

stream channels and along the mountain fronts.

A small amount of groundwater enters the basin

as groundwater underflow from the Hackben'y

Sub-Area to the north (Remick l98l).

Groundwater flows from the mountains toward

the center of the basin, then south parallel to the

Big Sandy River (Cady I981; Davidson I973;

Figure 3.4-2). Depth to groundwater ranges from

near ground surface along the lower reaches of

the Big Sandy River, to more than 500 feet in

the northem pan of the basin (Cady I981).

Groundwater exits the basin as subflow in the

Big Sandy River alluvium at Granite Gorge,

approximately 4 miles south-southeast of the

proposed power plant site.

North of Wikieup, the Big Sandy River is

ephemeral, flowing only in response to direct

precipitation; the river becomes perennial in the

vicinity of Wikieup (refer to Figure 3.4-5). This
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phenomenon may be due to the presence of the

lacustrine deposit, or “lakebed clay,” which occurs

only in the southemmost part of the basin (refer

to the section titled “Hydrogeologic Units”). The

lacustrine deposit, which functions as an

aquitard, may force groundwater to the surface,

where it provides base flow to the river. There is

anecdotal evidence that perennial flow in the

river disappears and becomes subflow in the

alluvium south of Banegas Ranch. Perennial

flow reappears at a marsh near the southem

boundary of the basin, and continues south

through Granite Gorge. The non-perennial reach

of the Big Sandy River between Banegas Ranch

and Granite Gorge has not been fonnally

documented in the field, and may represent an

intennittent reach, where the river flows during

certain times of the year.

Water Budget

A water budget for the Big Sandy basin was

developed to evaluate the relative significance of

various sources of groundwater inflow and

outflow under current conditions, and to assist in

developing a conceptual model of the basin. The

water budget is presented in detail in the Big

Sandy Energy Project Groundwater Technical

Report provided in Appendix F, and is

summarized in Table 3.4-I.

Sources of Inflow

Sources of inflow (recharge) to the Big Sandy

basin can be classified as either incidental

recharge or natural recharge. Sources of

incidental recharge to the Big Sandy basin

include agricultural irrigation, livestock

watering, and domestic use. Estimates of

incidental recharge for these three sources were

obtained from the Big Sandy 1990 Water Use

Report (U.S. Geological Survey [USGS] 2000).

The total estimated annual recharge from

agricultural irrigation, livestock watering, and

domestic use in I990 was I I2 acre-feet (ac-ft),

or 0.4 percent of the total basin inflow. Natural

recharge includes mountain front recharge,

stream channel recharge, recharge from direct
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TABLE3.4-1

WATERBUDGET

Percentof

Total
lnflowl
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AriculturalIrriation

  

SourceofDatalComments

—Source:BiSandI990WaterUseReort(usosWebSite).

EIncludesconveancelossesandinfiltration.

0.2Stockondinfiltration.

Recharerimarilfromseticsstems.

—~

Calculatedbalanceofinflowassuminnochaneinstorae.

_W

  

LivestockWaterin

SubtotalIncidentalRechareI

~   

~O-'45

-§t\)IJlU1l\)

NaturalRechare26_l

TotalInflow26,3

Q

¢\

Source:BiSandI990WaterUseReort(USGSWebSite).

Estimatedfromelectricalowercomanrecords. 05Estimatedfromelectricalowercomanrecords.

DomesticUsePublicumaefromdeliverecords,rivateumaefi'om

Emmi,PhelSDodeBadadMine,basedonmineroductio.

SubtotalGroundwaterPumae.—~

Evapotranspirationl8,40070.0DavidsonI973,p.36,basedon4It/yrx4,600acres(8,500—l6,300ac-It/yrin

southemhalfofbasin,basedonudatedacreaesandveetationes.

DentonWell

DJION)

N)©ROG—

\OLIIO\@IQDJ

Qla»)UJLALab

AriculturalIrriation

GroundwaterPumae
LivestockWaterin

  

  

-l>

  

CoferHotSrinFlowECaithness2000

OutflowatGraniteGorge,7.6Outflowmayrangefrom800ac-It/yr(DavidsonI973,p.37)to3,280ac-It/yr

~(BLMmeasurementatsiteBI,sementC,belowGraniteGore

~

—~i~—

TotalOutflow26,30

ChaneinStoraeNochaneinstorae,basedonanalsisofIon-termwaterleveldata.

  

IQ

OU)

OO

OO

 

~

BigSandyEnergyProject344AffectedEnvironmentandEnvironmentalConsequences

DraftEnvironmentalImpactStatementJune2001



R. 16W. R. 15 W. R. 14 W. R. 13 W. R. 12W. R. 11 W. R. 10 W.

"... -i

Eeztm man

Z/'..._-'13....' . K " - '. A ,-‘s l . .

Potentiome tour Map

...., of the Upper Aquifer (1959-1970)
/ Existing Pipelines

,/\.u Mead-L|bertyIMead-PhoemflransrmssionLines Big Sandy Engrgy Prgjegt E|S

Pr0;8Ct Components '/\ "/ léitrgtbltzwe‘ /‘€»_/ U S. Route 5

sszssasssesss P'D8|Ine oomoo soomenis /‘Q’ ‘r 0 5

Proposed Pipeline Corridor - R1. c1, T3. C3. T4.R5 F A

I s Model Boundary

Altemative R Comdor - R1, R2. R3, cs. R4, R5 ‘ - - T

Alternative r COrrrdOf - ri. r2 rs. ca. T4, rs Scale ‘n Mlles

Fiure 3.4-2

x:/bi-sand/oroiectsl-roundwllOl'Oi8..

 





precipitation, and groundwater underflow from

the Hackberry Sub-Area. Natural recharge is

difficult to estimate due to the infeasibility of

making direct measurements, and the wide range

of estimates obtained using various analytical

methods (Wilson et al. I980). Because of this,

natural recharge was not estimated using

empirical methods, but rather was calculated to

balance the water budget, assuming the basin is

currently in steady state (inflow = outflow). The

calculated value for natural recharge obtained

using this approach is 26,194 ac-ft per year (ac

ft/yr), or 99.6 percent of total basin inflow.

Sources of Outflow

Sources of outflow (discharge) include

groundwater pumpage, evapotranspiration,

evaporation and evapotranspiration at the marsh

south of Banegas Ranch, Cofer Hot Spring flow,

consumptive use of surface water for irrigation,

and outflow at Granite Gorge.

Groundwater pumpage includes pumping for

agricultural irrigation, livestock watering,

domestic use, and mining. Estimates of

groundwater pumpage for these four sources

were obtained from the Big Sandy 1990 Water

Use Report (USGS 2000). The total estimated

annual pumpage in I990 was 2,263 ac-ft, or 8.6

percent of the total basin outflow. Most of the

groundwater pumped (2,005 ac-ft) was used to

supply water to the Phelps Dodge Bagdad Mine.

All of the groundwater currently pumped in the

basin is withdrawn from the upper aquifer (refer

to the Hydrogeologic Units section below), or

from shallow flow systems disconnected from

the main valley groundwater flow, with most of

the wells located in the floodplain of the Big

Sandy River.

Evapotranspiration for this water budget refers

solely to water use by riparian vegetation. Areas

of dense riparian vegetation occur along the Big

Sandy River, Deluge Wash, and Cane Springs

Wash. The density of riparian vegetation is

greatest along the Big Sandy River, particularly

in the vicinity and south of Wikieup. The
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riparian vegetation is primarily a mix of

mesquite and saltcedar, with small amounts of

cottonwood.

Evapotranspiration estimates in the water budget

developed by Davidson (I973) were updated by

obtaining the total riparian acreage from a

geographic infonnation system (GIS) land use

cover, and applying an average consumptive use

factor based on the relative percentages of

riparian plant types. The loss of water to

evapotranspiration is estimated to be 18,400 ac

ft/yr (Davidson 1973, p. 36), or 70.0 percent of

total basin outflow.

The marsh at the southem end of the basin,

about I mile upstream from Granite Gorge,

creates outflow from the basin through

evaporation, evapotranspiration and surface flow

to the downstream perennial reach of the Big

Sandy River. The area of the marsh is estimated

to be 335 acres based on the extent of vegetation

shown on the USGS quadrangle of the area, then

given an evaporation rate of about 95

inches/year (Trauger I972) and a crop

coefficient of I .l2 based on a 50/50 mixture of

reed swamp and shallow standing water (FAO

website 2001 ) the calculated outflow at the

marsh is 3,053 ac-fi/y or I l.6 percent of the total

basin outflow.

The amount of water discharged from Cofer Hot

Spring was estimated to be 290 ac-ft/yr, or about

I .l percent of the total basin outflow.

Surface water for agricultural irrigation is

supplied to 53 acres of farmland on the Banegas

Ranch from the perennial reach of the Big Sandy

River through an upstream diversion structure.

The land has been used to grow a 50:50 mixture

of alfalfa and bemiuda grass and fruit and nut

trees. The annual consumptive use of surface

water for irrigation at the ranch is estimated to

be 300 ac-ft/yr, or l.l percent of the total basin

outflow. Surface water diversions for other

parcels of agricultural land in the basin have not

been enumerated because their water

consumption is minimal.
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The total volume of water that exits the basin as

outflow at Granite Gorge includes groundwater

underflow in the river alluvium and surface

water flow in the Big Sandy River. The amount

of groundwater leaving the Big Sandy basin as

underflow at Granite Gorge was estimated by

Davidson (I973) to be approximately 800 ac

ft/yr, assuming a hydraulic conductivity of l,0O0

ft per day, a saturated cross-sectional area of

9,000 square ft, and a hydraulic gradient of 0.0]

feet per foot (ft/ft). Perennial flow in the Big

Sandy River at the northem end of Granite

Gorge has not been measured. However, the

BLM has measured flows in the river about l

mile downstream of the northem end of the

gorge. The average annual flow of the Big

Sandy River, based on the BLM measurements,

is 3,280 ac-ft/yr. These flow measurements may

include storm flows as well as base flow.

The estimated range of outflow at Granite Gorge

for the water budget, based on the Big Sandy

flow measurements downstream of the gorge

and the underflow estimates made by the USGS,

was the average value of 2,000 ac-ft/yr , or about

7.6 percent of the basin outflow.

Water Budget Summagy

The water budget for the Big Sandy basin is

presented in Table 3.4-l. The water budget was

balanced assuming that the basin currently is in

steady state, and that there is no change in

storage. This assumption is supported by water

level data from six water level “index wells”

measured by ADWR annually. The water level

data from these wells, which originate from as

early as I944, show no long-terrn changes in

water level elevations (ADWR 2000).

The principal observations that can be made

based on the water budget are as follows:

0 The largest source of inflow to the basin is

natural recharge.

0 The largest source of outflow from the basin

is evapotranspiration.

0 The water budget presented in this section is

for current conditions, and is based on the

assumption that the basin is in steady state.

Groundwater pumping at the maximum rate

to support the Proposed Action (3,000 gpm)

would result in a groundwater overdraft of

approximately 4,850 ac-it/yr.

Hydrogeologic Units

Subsurface lithologic data obtained from

groundwater exploration drilling on the Project

site (Caithness 2000a, 2000b), and from earlier

uranium exploration drilling by the U.S.

Department of Energy (DOE) (Lease I981),

indicate that there are five hydrogeologic units

in the southemmost part of the Big Sandy basin.

In ascending order, these five units are as

follows:

0 arkosic gravel unit

9 volcanic lower aquifer, which is confined by

an overlying aquitard and is under a

substantial amount of artesian pressure

Q middle aquifer composed of conglomerate

(lower basin fill) and which is also confined

0 lacustrine deposit (also known as the

“lakebed clay” portion of the lower basin

fill) which serves as an aquitard to the

middle aquifer

0 upper aquifer (upper basin fill) which

includes the recent alluvial deposits of the

Big Sandy River

Detailed lithologic descriptions of these units are

provided by the lithologic logs in the geology

and water resources reports submitted by

Caithness (2000a, 2000b).

Although almost all of the subsurface data are

concentrated in the vicinity of the proposed

power plant site, the areal extents of these units

were extrapolated using subsurface lithologic

data from six deep exploration wells logged by
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DOE (Lease 1981). Figure 3.4-3 shows the

estimated areal extent of the lacustrine deposit

and the volcanic lower aquifer. The spatial

relationships among the five hydrogeologic units

and the granitic bedrock are depicted on Figure

3.4-4, and are further depicted and discussed in

the groundwater technical report in Appendix F

(URS 2001).

The water-bearing portion of the upper aquifer

forms a narrow band along the floodplain ofthe

Big Sandy River and spans the entire length of

the basin (refer to Figure 3.4-l). The lacustrine

deposit crops out along the banks of the Big

Sandy River in the southemmost part of the

basin but disappears into the subsurface north of

Wikieup, where it is thought to grade into

coarser-grained basin-fill deposits (refer to

Figure 3.4-I). The middle aquifer probably

grades laterally into other units throughout the

basin.

The areal extent and thickness of the lower

aquifer are not known, although estimates of its

extent and thickness have been made through

evaluation of subsurface data. This volcanic unit

is connected to the volcanic mass that composes

the southem portion of the Aquarius Cliffs,

which appears to be the source of the volcanic

material and is restricted to the southemmost

portion of the Big Sandy basin (refer to Figure

3.4-l ). The arkosic gravel is also not well

defined due to a lack of subsurface data, but is

believed to be present beneath most of the lower

aquifer.

Groundwater Quality

Groundwater in the upper aquifer and spring

water within the Big Sandy basin generally are

of good chemical quality, based on data

published by ADWR (Cady l98l). Although

total dissolved solids (TDS) concentrations in

water samples from wells and springs range

from approximately 280 to as high as 1,800

milligrams per liter (mg/L), TDS concentrations

in almost all wells in the basin are less than 500

mg/L.
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Fluoride concentrations in water samples from

upper aquifer wells and springs range from

approximately 0.2 to 20.0 mg/L; however, most

fluoride concentrations are less than the Arizona

numeric aquifer water quality standard (AWQS)

of 4.0 mg/L. With the exception of fluoride,

there are no known chemical constituents

present at concentrations above numeric AWQS

(Cady l98l).

Groundwater analytical results from well OW4,

completed in the lower aquifer, indicate a TDS

concentration of 746 mg/L. Concentrations of all

chemical constituents, with the exception of

arsenic and fluoride, were below numeric

AWQS (Caithness 2000b).

Proposed Groundwater Development

Caithness intends to supply water for the power

plant and other uses by developing the

groundwater resources of the volcanic lower

aquifer. Until Caithness began exploring the

development potential of this aquifer, its identity

as a discrete aquifer had not been recognized

and its groundwater production potential was

unknown. As of this date, no production wells

other than those developed by Caithness have

been completed in the lower aquifer.

Caithness has installed one groundwater

production well and three observation wells in

the lower aquifer, one observation well in the

middle aquifer, and three observation wells in

the upper aquifer. Current plans call for the

installation of three additional production wells

in the lower aquifer to provide a maximum of

3,000 gallons per minute (gpm) (4,850 acre-feet

per year) to supply the proposed power plant.

Well locations in the vicinity of the proposed

power plant site are shown on Figure 3.4-5 and

are listed in Table 3.4-2.

0 One lower aquifer production well

completed to date (PW-2) has a shut-in

pressure of 39 pounds per square inch (psi),

which is equivalent to approximately 100

feet of pressure head.
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TABLE3.4-2

WELLSINTHEVICINITYOFTHEPROPOSEDPOWERPLANTSITE

WellLocation

  

Pressure 00ml0Si

  

 
  

  

  

  

-31ljiil-31

E1

MiddleAuiferWells

—I—730540-693_

LowerAuiferWells

—]I_

_'.EfiEI—_:—

[ii

B-I5-125¢¢¢1.200578-1,18012-.1

B-15-12Vbdd1,5001.070-1.5003125/29

LowerAuiferWellsPlanned

B-15-12vbdd

M!E1E1

MEI20

  
 

IEEI1.400-1.60020W 1.5001.100-1.50020WW

  

U=UpperAquiferPR=ProductionWell

M=MiddleAquiferPZ=Piezorneter

L=LowerAquiferEX=ExplorationTestHole

NF=Non-flowingWaterTable
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The well flows artesian at 760 gpm, and is

capable of producing groundwater at

approximately 2,I00 gpm. Available

information suggests that the lower aquifer is at

least 500 feet thick in the vicinity ofthe

proposed power plant site (Caithness 2000) and

has an estimated areal extent of 25 to 80 square

miles (Appendix D).

3.4.2 Environmental Conseguences

The following sections outline the

environmental issues related to groundwater,

significance criteria used to assess impacts, and

methodology and conclusions of the impact

assessment. Also described are various

mitigation measures that may be considered if

ongoing groundwater level monitoring indicates

that groundwater pumping to supply the Project

is significantly impacting groundwater levels in

the upper aquifer, or the quantity of water

discharged from springs.

3.4.2.1 Identification of Issues

The following is a list of identified issues that

relate to groundwater. These identified issues

fomi the basis for the assessment of potential

impacts:

0 Potential impacts on groundwater levels in

the upper aquifer sufficient to impact users

of groundwater in the upper aquifer.

I Potential impacts on groundwater levels in

the upper aquifer sufficient to impact surface

water flow in the Big Sandy River (also

refer to Section 3.5).

0 Potential impacts on the quantity of water

discharged from springs and seeps.

Potential impacts on groundwater quality due to

discharge of pollutants to the vadose zone from

the evaporation pond or any other activities

related to the Proposed Action.
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3.4.2.2 Significance Criteria

Listed below are the significance criteria that

have been established for the identified issues.

Impacts would be considered significant if they

would result in the following:

0 Groundwater pumping of the lower aquifer

to supply the Project would result in

additional drawdown greater than I0 feet

over any 5-year period in a neighboring well

of record in the upper aquifer. The

significance of I0 feet over 5 years is based

on ADWR well spacing requirements.

0 Groundwater pumping of the lower aquifer

to supply the Project would result in any

reduction of surface water flows in the Big

Sandy River (also refer to Section 3.5,

Surface Water).

0 Groundwater pumping of the lower aquifer

to supply the Project would result in any

reduction in the quantity ofwater discharged

from springs and seeps.

0 Discharge of pollutants to the vadose zone

from the evaporation pond or any other

activities related to the Proposed Action

would result in substantial degradation of

groundwater quality.

3.4.2.3 Impact Assessment Methods

The impact assessment methods for this Project

were developed by the Big Sandy EIS hydrology

team (see inset). An effort was made to achieve

consensus among the team members during the

development of the impact assessment methods

and at every ensuing stage of the Project.

The following tasks were performed to assess

potential impacts on groundwater resources

within the region of influence:

0 Data Compilation and Evaluation —

Available infonnation was compiled and

evaluated related to the hydrogeology and
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groundwater resources of the Big Sandy

basin, with emphasis on the southem portion

of the basin and the proposed groundwater

production wellfield. This task included

review of all relevant reports prepared by

the proponent and its consultants. The

objectives of this task were to independently

evaluate and verify the accuracy and

comprehensiveness of infonnation provided

by the proponent, and, where necessary,

supplement this information. As part of this

process, numerous meetings and conference

calls were held among the various Project

participants to discuss the ongoing data

evaluation, field activities, and groundwater

modeling.

0 Aquifer Testing — An 1 I-day, constant

discharge aquifer test of one of the planned

groundwater production wells (PW2) was

perfonned by Caithness to obtain data on the

hydraulic properties and sustainable yield of

the lower aquifer, and to observe any

impacts on groundwater levels in wells

completed in the upper and middle aquifers.

Aquifer test methods and preliminary results

are described in the Caithness water

resources report (Caithness 2000). Aquifer

test data and results are discussed in detail in

a subsequent report based on an independent

review of the data (David Schafer &

Associates 2000). A copy of this

independent report is provided in Appendix

D. Aquifer test methods and results are

summarized in this section.

0 Stable Isotope Sampling and Analysis —

Twelve samples of groundwater and spring

water were collected from various sources

and analyzed for stable isotopes of oxygen

and hydrogen. Stable isotope sampling and

analysis methods and results are

summarized in this section, and are

described in detail in two URS technical

memoranda provided in Appendix E (URS

2000a; 2000b).
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Big Sandy EIS Hydrology Team

The Big Sandy EIS hydrology team was an ad hoc

working group of hydrologists and other resource

specialists that was assembled at the beginning of the

Project at the direction of BLM and Westem. The

team consisted of representatives from the various

cooperating agencies and their consultants, as well as

fi'om Caithness and its consultants. The team

included participants from BLM, Westem, USFWS,

ADWR, the Hualapai Tribe, URS Corporation, David

Schafer & Associates, Caitlmess, Greystone

Consultants, and Manera, Inc.

The purpose of the hydrology team was to provide

peer review of ongoing work by Caithness, and to

develop a scope of work and provide peer review for

the impact assessment. This process consisted of an

initial team meeting in July 2000, during which the

proposed impact assessment methods were

developed, followed by numerous conference calls

over the following eight months to review the

progress at various stages.

The hydrology team initially Caithness‘ proposed

plan for the ll-day aquifer test, then reviewed the

aquifer test results and report. The team reviewed the

approach proposed for isotope sampling and analysis,

and the results of the study. The team also developed

an overall approach for the development of the

groundwater flow model, then reviewed the results of

the model analysis throughout the modeling process.

An effort was made to achieve consensus among the

team members during the review of Caithness’ scope

of work, development of the impact assessment

methods, and analysis ofthe data.

 

0 Groundwater Modeling — A groundwater

flow model of the southem portion of the

Big Sandy basin was developed as part of

the groundwater resources assessment. The

purpose of the modeling effort was to create

an understandable and technically sound

groundwater flow model adequate for use in

evaluating the long-tenn potential impact of

the proposed Project on the groundwater and

surface water resources of the Big Sandy

basin. The USGS model MODFLOW, as

embedded in Visual MODFLOW®. was

used for the analysis. The groundwater flow
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model is described in detail in the

groundwater technical report in Appendix F

(URS 200]), and is summarized in this

section. The results of the model analysis are

presented as part of the impact assessment

(Section 3.4.2.5).

0 lmpact Assessment — The groundwater

modeling results were used to assess

potential direct, indirect, and cumulative

impacts on groundwater levels in the upper

and middle aquifers, and on the quantity of

water discharged from springs and seeps.

The proposed evaporation ponds and other

potentially discharging activities were

reviewed to assess the potential impacts on

groundwater quality. Particular

consideration was given to the identified

issues, and the significance criteria

described in Section 3.4.2.2 were used to

assess whether significant impacts

potentially could occur.

Aquifer Testing

An l l-day, constant-discharge aquifer test was

performed on production well PW2 to

characterize the hydraulic properties of the

aquifer, assess its suitability as a source of water

for the proposed power plant, and evaluate the

hydraulic connection between the lower, middle,

and upper aquifers. The results of the test were

used to assist in the development of the

groundwater flow model. The test was designed

and conducted by Caithness, with the

concurrence of the EIS hydrology team.

A detailed description of the aquifer test, and an

initial evaluation of the aquifer test data, were

included in the Caithness water resources report

(Caithness 2000b). A complete analysis of the

data was performed by David Schafer &

Associates and was presented in a subsequent

report (David Schafer & Associates 2000;

Appendix D).

Aquifer testing initially consisted ofa step

_ drawdown test. The test was perfomied at four
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discrete pumping rates, beginning with the

artesian flow rate of 760 gpm, and followed by

increasing flow rates of 1,204, 1,800, and 2,100

gpm, respectively. Based on the results of the

step-discharge test, a pumping rate of 2,000 gpm

was selected for the constant-discharge test.

The constant-discharge aquifer test was initiated

on September l l, 2000, and continued for

approximately l l days. The initial pumping rate

of 2,000 gpm declined to about l,950 gpm by

the end of the test, for an average pumping rate

of 1,960 gpm. After cessation of pumping, water

level recovery was monitored for approximately

l0 days.

Water levels were measured in the pumping well

(PW2) and the three lower aquifer observation

wells (OW2, OW3, and OW4). Water levels also

were measured in the middle aquifer observation

well (OWMA2), and five wells completed in the

upper aquifer (OWl , OW7, OW8, Banegas, and

Harris). Well locations are shown on Figure 3.4

5.

The results of the constant-discharge test are

summarized as follows:

0 The water level in the pumping well

declined l50.2 feet during pumping, and

recovered to within 95 percent of static

conditions within the first few minutes of

recovery.

I Total drawdowns in the three lower aquifer

observation wells were similar, ranging from

7.3 feet in the nearest well (OW2) to 6.8 feet

in the most distant well (OW3).

0 All three lower aquifer observation wells

recovered slowly during the recovery period,

and never recovered to more than 85 percent

of static conditions during the l0-day

recovery period.

0 No changes were measured in the water

levels in the middle and upper aquifer
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observation wells in response to pumping of

the lower aquifer during the test.

0 There was a measurable decrease in the flow

rate of Cofer Hot Spring during the test,

indicating that this spring is hydraulically

connected to the lower aquifer.

The following conclusions were drawn from the

analysis of the constant-discharge aquifer test

data (David Schafer & Associates 2000):

0 The aquifer response to pumping exhibited

the characteristics of both a porous medium

and a fractured rock aquifer.

0 The aquifer response was consistent with

either a highly transmissive, porous

medium, or a fractured aquifer with highly

transmissive fractures and moderately

transmissive blocks.

0 Most ofthe pumping response reflected the

effects of aquifer boundaries.

0 The hydraulic response suggests an aquifer

with an area of about 25 to 80 square miles.

0 Linear drawdown response during pumping

indicated that the cone of depression was

fully developed throughout the extent of the

aquifer.

0 The data suggest that the lower aquifer is

hydraulically separated from the middle and

upper aquifers.

I The data suggest that if the arkosic gravel is

laterally extensive, it is hydraulically

separated from the lower aquifer.

v The aquifer test results are limited in that it

was not feasible to run the test for a length

of time sufficient to simulate operating

conditions. In spite of this limitation, the

aquifer test was critical in providing

estimates of aquifer transmissivity and

storativity for the groundwater flow model,
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confinning the extent of the volcanic

aquifer, and refining the conceptual model

of the southem portion of the Big Sandy

basin.

Stable Isotope Sampling and Analysis

As part of the groundwater resource evaluation,

samples of groundwater and spring water were

collected from various sources and analyzed for

stable isotopes of oxygen and hydrogen. The

objectives of stable isotope sampling and

analysis were to accomplish the following:

0 assess the source(s) of recharge to the lower

aquifer

0 evaluate whether the upper, middle, and

lower aquifers have distinct isotopic

signatures, and are thus hydraulically

disconnected

The stable isotopic composition of water

(surface water or groundwater) depends on the

characteristics of the water’s source area and the

effects of physical processes such as evaporation

and mixing with other waters. If the aquifers in

the Big Sandy basin (upper, middle, and lower)

have different recharge sources and are

hydraulically disconnected, it is conceivable that

they would have different stable isotopic

compositions. In addition, stable isotopes can be

used to identify the recharge area for an aquifer.

The information gained from stable isotope

analysis was valuable to the assessment of

impacts on groundwater resources because it

contributed to the understanding of the basin

hydrogeology and assisted in the development of

the conceptual groundwater model.

Sample Locations

Groundwater samples were collected from five

wells, including two upper aquifer wells (OW-7

and OW-8), one middle aquifer well (OWMA

2), and two lower aquifer wells (PW-2 and OW

4). Samples also were collected from Cofer Hot

Spring, a seep along Sycamore Creek, three
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springs in the Aquarius Cliffs (Arrowweed,

Deer, and Halo), and two springs in the Hualapai

Mountains (Wild Cow and Chappo). Thus, a

total of five groundwater samples and seven

spring water samples were collected and

analyzed for oxygen and hydrogen stable

isotopes.

Results and Conclusions

Complete results of stable isotope sampling and

analysis, including data and graphs, are

presented in two technical memoranda provided

in Appendix E (URS 2000a; 2000b).

The primary conclusions drawn from the

analysis are as follows:

0 The Aquarius Cliffs to the east of the

proposed power plant site are likely the

primary recharge source to the lower

aquifer. This conclusion was made based on

the similar stable isotopic compositions of

the lower aquifer groundwater samples and

the samples collected from springs located

in the Aquarius Cliffs. This conclusion also

was supported by the dissimilar isotopic

compositions of the lower aquifer

groundwater samples and those collected

from springs located in the Hualapai

Mountains.

0 The upper, middle, and lower aquifers

generally have distinguishable stable

isotopic compositions. This suggests that

they may have distinguishable recharge

sources and supports conclusions made from

test hole drilling and aquifer testing that the

aquifers are hydraulically disconnected.

0 The lower aquifer is the source for Cofer

Hot Spring. This conclusion was made

based on similar stable isotopic

compositions of the lower aquifer

groundwater samples and Cofer Hot Spring,

and supports findings from aquifer testing.
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Groundwater Modeling

A groundwater flow model of the southem

portion of the Big Sandy basin was developed to

provide a technically defensible tool for use in

evaluating the long-temi potential impacts of the

Proposed Action on the groundwater and surface

water resources of the Big Sandy basin. The

groundwater flow model was based on the

conceptual model of the area developed during

the data evaluation, and was constructed using

the USGS model MODFLOW, as embedded in

Visual MODFLOW®.

The groundwater flow model was developed by

URS with the concurrence of the EIS hydrology

team. A detailed description of the model,

including development, calibration, sensitivity

analyses, and results of model simulations, is

provided in the groundwater technical report in

Appendix F (URS 2001). The groundwater

model in summarized in this section.

Model Development

A three-dimensional, finite-difference

groundwater flow model was constructed to

represent the pumping and potentially impacted

layers. The model domain encompasses the

southem half of the Big Sandy basin as far south

as Granite Gorge, and is defined on the east and

west by the granite outcrops. The model domain

extends from ground surface to the deepest part

of the basin fill, 5,000 feet below ground

surface.

The geology was simplified into the following

seven-layer framework:

0 upper basin fill (upper aquifer)

0 lakebed clay (lacustrine deposit)

0 lower basin fill (middle aquifer)

0 aquitard above the volcanic aquifer

0 volcanic (lower) aquifer
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v aquitard below the volcanic aquifer

0 arkosic gravel

The layers all overlie essentially impenneable

granitic bedrock.

The model domain and boundary conditions are

shown on Figure 3.4-6. The model grid consists

of 62 columns, 85 rows, and seven layers, and

covers an area of about 466 square miles.

Recharge is distributed along the mountain

fronts, and as infiltration in the permeable

volcanic outcrops of the Aquarius Cliffs (Figure

3.4-7). Evapotranspiration was distributed by

vegetation type along the Big Sandy River, with

an assumed extinction depth of 50 feet; the

locations of the pumping wells are those

proposed by Caithness (Figure 3.4-8). The

model boundary conditions include the

following:

0 no-flow boundaries at the margins of the

basin and either side of Granite Gorge

0 constant-head boundary at the northem edge

of the model representing inflow of recharge

from the northem part of the valley

0 wall boundary around the outside edge of

the volcanic aquifer to maintain artesian

pressures in the aquifer

0 drain at Cofer Hot Spring representing

connection via a fault to the volcanic aquifer

0 general head boundary at the marsh near the

Denton well representing evaporative losses

to surface water and groundwater

9 general head boundary at Granite Gorge

representing subsurface outflow via the

gorge.

The following three additional simplifying

assumptions were used in the model analysis:
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9 An aquitard exists as a skin around the

volcanic aquifer. This assumption is

consistent with the aquitard and artesian

heads observed in the wells, and with the

results of the aquifer test which indicate that

the volcanic aquifer is hydraulically isolated

from the middle and upper aquifers.

9 The volcanic aquifer was assumed to be a

unifonn porous medium. This assumption

was tested by analyzing long-tenn pumping

data using both a porous medium model and

a block and fracture model. The results of

the analyses were almost identical.

0 A unifonn pumping rate was applied at the

four proposed pumping well locations.

Model Calibration

Model calibration typically consists of the

following steps:

0 specify calibration criteria and protocol

0 modify model assumptions and/or uncertain

input data to obtain a realistic simulation

0 evaluate the model predictions versus

observations

0 examine “calibrated” model output and

evaluate the results

Steady State Calibration

The model was first calibrated to steady state

conditions, followed by transient calibration.

Steady state calibration was achieved by varying

the hydraulic conductivities of the

hydrogeologic units within reported ranges, and

varying the infiltration rates such that the sum of

the recharge was equivalent to about 5 percent

of the precipitation rate, in a set of more than 50

test calculations. The mean error between

predicted and observed heads was used to assess

each subsequent run, and the best calibrated run
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Distribution of Recharge
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1.35 inches/year

(in Volcanic Aquifer Outcrop)
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(Mountain front recharge)
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was selected to be the model run that 0 The drawdown at the pumping well is best

accomplished the following: matched by the confined/unconfined model,

but not adequately matched by any model.

0 minimized the mean error between predicted

and observed heads Based on these results, the unifonn conductivity

model was used in the basin model, and the

9 matched reasonably well the expected flow fracture and block model was used in the single

rates through the Granite layer model, to evaluate long-term pumping.

The predicted drawdowns from the two models

0 matched observed vertical hydraulic were nearly identical, suggesting that either

gradients between the three aquifers near the approach could be used in the full-scale basin

proposed power plant site model. Since the uniform hydraulic conductivity

model required fewer model cells without loss of

9 satisfied the calibration criterion of accuracy, this approach was chosen for the

normalized root mean square error less than remaining model runs.

I0 percent

Sensitivigi Analyses

0 was well balanced and conserved mass

Sensitivity analyses were conducted to evaluate

The steady state calibrated model yielded flow the following:

rates and head values that matched observed

values reasonably well. 0 if altemate conclusions about impacts could

be drawn from an altemate, equally valid

Transient Calibration model

The transient calibration was perfonned using 0 which of the uncertain model parameters are

the data from the constant-discharge aquifer test. the most sensitive

Due to the observed responses of the lower

aquifer observation wells during the test, the 0 the range of results considering uncertain

following three methods of representing the parameters

lower aquifer were tested:

0 likely accuracy of model results

0 uniform conductivity, confined aquifer

The following uncertain input parameters key to

9 uniform conductivity, confined/unconfined the analysis of impacts were identified in

aquifer hydrology team meetings:

0 fracture and block model 0 aquitard hydraulic properties

A one-layer model subset of the Big Sandy 0 specific yield of the volcanic aquifer

model was used for the analysis. The seven

layer model was then applied to verify the 0 extent of the volcanic aquifer near Granite

conclusions. The results of the analysis indicated Gorge

the following:

ln addition, three other parameters were tested

0 The fracture and block model gives the best that were found to affect predicted impacts:

match to observed drawdowns at the wells

distant from the pumping center.
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0 The effect of assuming different lateral

extents of the lakebed clay was assessed. lt

was found that reducing the lateral width of

the lakebed clay in the model resulted in

decreasing the predicted hydraulic gradient

between the middle and upper aquifers,

causing a mismatch with observed heads.

0 The effect of different recharge rates into the

volcanic aquifer ( l .35 to 1.85 in/yr) was

tested in conjunction with the aquitard

hydraulic conductivity tests. lt was found

that recharge rates greater than l.6 in/yr led

to inaccurate hydraulic gradients between

the volcanic and middle aquifers.

0 The effect of a three-fold smaller assumed

evaporation rate at the marsh was

investigated. lt was found that this change

affected the relative flow rates through the

marsh and gorge and the predicted

drawdowns resulting from pumping.

The effect of assuming a larger extent of lakebed

clay, including the entire area beneath the marsh,

was tested. It was found that the predicted

drawdowns and reductions in flow rates due to

pumping were unchanged as a result.

The results of the sensitivity analyses indicated

that extending the aquifer to Granite Gorge, and

increasing the hydraulic conductivity ofthe

aquitard to l x l0"' feet per day, produced high

error values and therefore were infeasible

solutions. The remaining solutions consisted of

varying the specific yield from 7 percent, to l l

percent (base case), to l5 percent, and varying

the aquitard hydraulic conductivity from 4 x 10's

ft/d (combined with a higher recharge rate, worst

realistic case) to l x I04’ ft/d. Running these five

sensitivity cases to simulate the l l-day aquifer

test produced drawdown values in the volcanic

aquifer ranging from 7.2 to 7.5 feet, which

correlate with the drawdowns observed during

 

the test.
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Pumping Analysis

Following calibration and sensitivity analyses,

the model was used to predict potential impacts

of 40 years of pumping at the maximum annual

pumping rate of 3,000 gpm (4,850 ac-ft/yr).

Predicted Drawdowns for the Base Case

The results for the base case (specific yield = l l

percent) are shown on Figure 3.4-9 and on

Figures 34 through 36 in Appendix F. The

predicted drawdowns in the lower aquifer

(Figure 34 in Appendix F) show an almost

uniform drop in water levels of about 85 feet

(refer ahead to Figure 3.4-1 1). In the middle

aquifer (Figure 35 in Appendix F), a small zone

of less than 4 feet of drawdown is predicted as a

result of 40 years of pumping. This zone is

centered above the pumping area and extends

outward in areas where the lakebed clay thins. In

the upper aquifer (Figure 36 in Appendix F), a

small area of less than 0.5 foot of drawdown is

predicted as a result of 40 years of pumping.

This area is shown in detail on Figure 3.4-9. The

predicted area of potential drawdown extends

along the Big Sandy River from south of the US

93 bridge to Granite Gorge, and is greatest in the

vicinity ofthe Denton well.

Predicted Drawdowns for the Worst Realistic

Case

The case where aquitard hydraulic conductivity

is 4 x l0'5 fi/d represents the worst realistic case

for predicted impacts, because this case leads to

the greatest predicted drawdowns in the middle

and upper aquifers. Predicted drawdowns for

this case are shown on Figure 3.4-l0 and on

Figures 37 through 39 in Appendix F. The

predicted drawdowns in the lower aquifer

(Figure 37 in Appendix F) show an almost

unifomt drop in water levels of about 85 feet. ln

the middle aquifer (Figure 38 in Appendix F), a

small zone of approximately l2 ft of drawdown

is predicted as a result of 40 years of pumping.

This zone is centered above the pumping area

and is greatest in the vicinity of Cofer Hot
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Spring. In the upper aquifer (Figure 39 in

Appendix F), an area of less than I foot of

drawdown is predicted as a result of 40 years of

pumping. This area is shown in detail on Figure

3.4-I 0. The predicted area of potential

drawdown is more extensive than that predicted

by the base case, and extends from south of

Wikieup to Granite Gorge. The area extends

along the Big Sandy River, with the area of

greatest predicted drawdown (0.6 ft to less than

I ft) extending from the vicinity ofmonitor well

OW8 to Granite Gorge.

Predicted Drawdowns Versus Time

Predicted drawdowns versus time for the base

and sensitivity cases are shown on Figures 3.4

I I through 3.4-I3. The most sensitive

parameters tested are specific yield and aquitard

hydraulic conductivity. Under worst realistic

case conditions (aquitard hydraulic conductivity

= 4 x l0'5 fild) potential impacts of less than I it

of drawdown in the upper aquifer are predicted

to occur as a result of 40 years of pumping. The

lower aquifer is predicted to require

approximately I30 years to recover to within 90

percent of static conditions.

Predicted Flow Rates Into the River Alluvium

The modeling results predict a reduction in

groundwater flow from the middle aquifer to the

upper aquifer as a result of 40 years of

groundwater pumping. This reduction in flow is

expressed as a reduction in outflow at Granite

Gorge (Figure 3.4-I4), a small decrease in

evapotranspiration, and a relatively large

reduction in evaporative losses at the marsh at

the southem end of the basin.

Groundwater flow rates to the river alluvium

were predicted for the base and sensitivity cases.

It was predicted that drops in flows to the marsh,

gorge and, to a small degree, to

evapotranspiration outside the marsh, due to

project pumping, would occur. The potential

decrease in flows is predicted to occur gradually

over the period of pumping. Both the response
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and recovery times were predicted to be very

slow.

It was concluded from these results that:

0 the base case and less-evaporative marsh

cases bracket the data for outflows from the

Big Sandy basin at the south end of the

valley.

0 altemate marsh scenarios predict a

redistribution of flows between the gorge

and the marsh, but do not significantly

change the predicted overall decline in flow

rates in the southem end of the valley

Q for the realistic worst case. overall

groundwater flow to the alluvium is

predicted to decline by up to I percent (350

gpm or 564 ac-ft/yr).

The overall predicted drop in flow rates to the

river alluvium comprise: drops in

evapotranspiration, drops in flow to the marsh,

and drops in outflow through the gorge. These

predicted drops in flow vary from zero to a

maximum after 40 years of pumping, as shown

in Table 3-4.3.

Conclusions

Predicted water level drawdowns for the base

case (specific yield = I I percent) and worst

realistic case (aquitard hydraulic conductivity =

4 x l0'5 ft/d) as a result of 40 years of pumping

groundwater at the maximum proposed annual

pumping rate of3,000 gpm (4,850 ac-ft/yr) to

support the Proposed Action are as follows:

0 lower aquifer: 85 ft (both cases)

0 middle aquifer: less than 4 fi (base case) to

approximately I2 it (worst realistic case)

0 upper aquifer: less than 0.5 ft (base case) to

less than I fi (worst realistic case)

The predicted area of potential drawdown in the

upper aquifer under worst-realistic-case
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TABLE 3.4-3

PREDICTED DROP IN FLOW RATES TO THE RIVER ALLUVIUM OVER TIME

conditions extends along the Big Sandy River

from south of Wikieup to Granite Gorge. The

area of greatest predicted drawdown (0.6 ft to

less than I ft) extends from the vicinity of

monitor well OW8 to Granite Gorge. The worst

realistic-case model predictions also indicate up

to I percent (approximately 564 ac-ft/yr)

reduction in groundwater flow from the middle

aquifer to the upper aquifer This reduction in

flow is expressed as a reduction in outflow at

Granite Gorge, a small decrease in

evapotranspiration, and a relatively large

reduction in evaporative losses at the marsh at

the southern end of the basin.

Model Limitations

The groundwater flow model is limited to the

simulation of pumping in the volcanic aquifer

and its effects on the water levels in the southem

portion ofthe Big Sandy basin. Although

conservative estimates have been tested in the

model sensitivity analyses, unmapped geologic

features could change the actual impacts. The

assumptions used in the model have been

discussed in the previous sections. The likely

effects of the main assumptions on the predicted
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Realistic Worst Case:

Aquitard conductivity of

4x10-5 ftld

impacts due to pumping are summarized in the

following sections.

Geology and Extent of Volcanic Aquifer

A different extent of volcanic aquifer than that

modeled would result in a different distribution

of projected impacts. A smaller aquifer extent

would result in a greater impact on drawdowns

in the volcanic aquifer, and less impact in the

upper aquifer (due to less coverage by the

lakebed clays). A larger aquifer extent than

modeled would result in a lesser impact on

drawdowns in the volcanic aquifer, and more

impact in the upper aquifer (due to less coverage

by the lakebed clays). Therefore, these two

effects tend to offset one another since

drawdowns in the volcanic aquifer are directly

related to impacts in the middle and upper

aquifers.

Specific Yield of Volcanic Aquifer

Greater or lesser specific yields in the volcanic

aquifer than modeled would result in lesser or

greater impacts in all three aquifers,

respectively. The range of specific yields
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presented in the literature, consistent with the

observed volcanic aquifer hydraulic properties,

was tested and found to aflect predicted impacts

due to Project pumping by a factor of 0.5

percent.

Hydraulic Conductivity of Volcanic Aquitards

Greater or lesser aquitard conductivities than

those modeled would lead to greater or lesser

impacts due to pumping, respectively. However,

the aquitards confining the volcanic aquifer are

known to be competent because of the 175-ft

head drop observed across this interface. A

range of aquitard conductivities was modeled

and only a relatively narrow range of values

produced predicted hydraulic heads and vertical

gradients similar to those observed.

Recharge Rate into the Volcanic Aquifer

Greater or lesser recharge rates into the volcanic

aquifer than those modeled would result in (l) a

greater or lesser impact on the upper two

aquifers, respectively, and (2) a lesser or greater

impact on the volcanic aquifer than modeled,

respectively. However, there is a realistic limit

to the level of aquifer recharge that is likely to

occur in this area of l2 in/yr precipitation.

Recharge rates of two to three times the likely

recharge rate were tested during sensitivity

analyses.

Groundwater/Surface Water Interaction

The groundwater flow model is not capable of

modeling the interaction between the

groundwater and surface water flow in the Big

Sandy River; therefore, the model was not used

to predict any potential impacts on surface water

flow from groundwater pumping.

Groundwater Flow to Marsh

The groundwater outflow at the marsh and

through the Granite Gorge as underflow and/or

streamflow are linked in that the basin water

budget is balanced if changes in these two
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outflow components offset on another. At

different times of the year the balance between

these two components may vary, and also differ

from that modeled. Both sets of outflows are

modeled and reported separately. An altemate

combination of outflows (less outflow from the

marsh and more through Granite Gorge) was

tested and is reported in Section 3.6 of the

Groundwater Technical Report.

Summary

The model was tested with respect to observed

current hydraulic heads in the three aquifers and

observed responses during pumping. Many cases

were rejected as being insufficiently accurate. A

range of cases covering best-estimate and upper

and lower limits for those parameters most

sensitive to predicted impacts were evaluated.

The model input data and assumptions that

resulted in the best match to observed flows and

heads were used to evaluate the likely effects of

Project pumping.

3.4.2.4 Actions Incorporated Into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

impacts on groundwater.

Cofer Hot Spring

Cofer Hot Spring is privately owned, and is used

by the owner for grazing and other uses.

Caithness has agreed in concept to compensate

for flow lost at Cofer Hot Spring, as described in

Section 2.2.8.6, Actions to Compensate for

Predicted Impacts on Cofer Hot Spring.

Groundwater Monitoring and Water

Replacement Program

The groundwater model predicts a potential

reduction in flow to the upper aquifer from the

middle aquifer as a result of the Proposed

Action. The potential reduction is predicted to

Affected Environment and
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range from approximately 0.5 percent (I59 gpm

or 256 ac-ft/yr) under base-case conditions to

approximately I percent (350 gpm or 564 ac

ft/y) under worst-realistic-case conditions after

40 years of groundwater pumping (see

“Pumping Analysis” in Section 3.4.2.3). This

reduction in flow is expressed as a reduction in

outflow at Granite Gorge, a small decrease in

evapotranspiration, and a relatively large

reduction in evaporative losses at the marsh at

the southem end of the basin.

To prevent these potential adverse impacts,

Caithness has agreed to monitor groundwater

levels and to augment surface flows to prevent

any impacts on the upper aquifer as a result of

the Proposed Action.

Water Monitoring Approach

The principal objective of groundwater

monitoring would be to assess the extent to

which observed water level drawdowns correlate

with model-predicted drawdowns, and to use

this infonnation to detennine the amount of

water to be added, and the timing of this water

augmentation.

Potential impacts to the upper aquifer are of

primary concern. Because groundwater levels in

the upper aquifer tend to fluctuate in response to

groundwater pumping and flow in the Big Sandy

River, it is not feasible to discem impacts on

groundwater levels in the upper aquifer through

direct measurement. Groundwater levels would

be measured in upper aquifer wells as part of the

monitoring program to record the daily and

seasonal fluctuations in the upper aquifer in

response to groundwater pumping in the upper

aquifer, flows in the Big Sandy River, and

climatic cycles. However, the groundwater level

data obtained from the upper aquifer would not

be used to assess whether upper aquifer

groundwater levels are being impacted by

groundwater pumping in the lower aquifer.

As an altemative to direct monitoring of

groundwater levels in the upper aquifer to assess

impacts, groundwater levels would be monitored

in the lower and middle aquifers to assess the

extent to which observed groundwater levels in

those two aquifers correlate with groundwater

levels predicted by the groundwater flow model.

In this way, the groundwater monitoring data

from the lower and middle aquifers would be

used as an early waming of potential impacts on

groundwater levels in the upper aquifer.

The results of the groundwater flow model

define a range of predicted reduction in flow

from the middle aquifer to the upper aquifer as a

result of the Proposed Action. If the observed

groundwater level drawdowns in the lower and

middle aquifers are within the model-predicted

range of drawdowns, then the observed data

would be used to detennine the amount of water

to be added, and the timing of water

augmentation. If the observed groundwater level

drawdowns in the lower and middle aquifers are

outside of the model-predicted range of

drawdowns, then the observed water level data

would be used to re-calibrate the model prior to

determining the amount of water to be added

and the timing ofthis augmentation.

Wells to be Monitored

Groundwater level measurements would be

collected from five existing wells in the vicinity

of the proposed power plant. One well (OW-2)

would be used to monitor the lower aquifer, one

well (OWMA-2) would be used to monitor the

middle aquifer, and three wells (OW-I , OW-8,

and Banegas) would be used to monitor the

upper aquifer. In addition, there is a recognized

need for a second middle aquifer monitor well

between the production wellfield and the marsh.

This second middle aquifer monitor well would

be installed and equipped for water level

monitoring prior to initiating groundwater

pumping for the Proposed Action. The location

of the new middle aquifer monitor well would

be selected based on consensus between

Caithness and the applicable regulatory

agencies.
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Monitoring Freguency and Accuracy

Groundwater level measurements would be

collected from the lower and middle aquifer

monitor wells (OW2, OWMA2, and the new

middle aquifer monitor well) at a frequency of

once per day. Based on the rates of drawdown

observed during the long-term aquifer test, it is

anticipated that more frequent measurements

would not be necessary. Groundwater level

measurements would be collected from the

upper aquifer monitor wells (OW- I , OW-8, and

Banegas) four times per day to monitor

anticipated diumal fluctuations in groundwater

levels.

Groundwater level measurements would be

collected from the middle and upper aquifer

monitor wells using either an electric sounder or

an electronic pressure transducer. Because the

lower aquifer monitor well is under artesian

pressure, groundwater level measurements in

that well (OW-2) would be collected using a

pressure transducer. Groundwater levels

obtained using an electric sounder would be

measured to an accuracy of 0.0] foot.

Groundwater levels obtained using a pressure

transducer would be measured to 0.01 psi, or

about 0.0] foot.

Monitoring Data Evaluation

Groundwater monitoring data would be

compiled and evaluated quarterly, and reported

annually. Emphasis would be placed on

evaluation of the monitoring data from the

middle aquifer wells (OWMA-2 and the new

middle aquifer monitor well), because

groundwater levels in the middle aquifer are

more directly connected to groundwater levels in

the upper aquifer.

At the end of each quarter, the groundwater level

measurements from each well would be

appended to the groundwater level database for

that well and an updated water level hydrograph

prepared. For the lower and middle aquifer

hydrographs, the model-predicted groundwater

Big Sandy Energy Project
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I level data would be superimposed on the

observed data to allow model-predicted and

observed drawdowns to be compared.

If the observed groundwater level drawdowns in

the lower and middle aquifers are within the

model-predicted range of drawdowns for the two

aquifers, then the observed data would be used

to determine the amount of water to be added,

and the timing of water augmentation, based on

the model-predicted range of flow reductions. lf

the observed groundwater level drawdowns in

the lower and middle aquifers are outside of the

model-predicted range of drawdowns for the two

aquifers, then the observed water level data

would be used by Caithness to re-calibrate the

groundwater flow model. The re-calibrated

model would then be used to detennine the

amount of water to be added.

Water Replacement

As noted above, the results of the groundwater

model indicate that the potential reduction in

flow from the middle aquifer to the upper

aquifer as a result of the proposed action may

range from 0.5 percent (I59 gpm or 256 ac-It/yr)

to I percent (350 gpm or 564 ac-Pr/yr). The

model results also indicate that the area of

greatest potential flow reduction is at the marsh,

located near the southem boundary of the basin

above Granite Gorge, and that addition of water

at the marsh would avoid these flow reductions.

Water could effectively be conveyed to the

marsh via the Big Sandy River. Accordingly,

Caithness has proposed that any augmentation

water be directed into the Big Sandy River

between the US 93 bridge crossing ofthe Big

Sandy River and the marsh. Required

augmentation would be provided at least one

year in advance ofthe projected flow reduction

(as determined by monitoring and the

groundwater model).

The two sources of augmentation water are (l) a

portion of the 4,850 ac-ft/yr maximum

withdrawal of groundwater from the lower

aquifer, and (2) conversion of existing surface
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water irrigation rights to stream flow rights in

the Big Sandy River.

Groundwater from the lower aquifer would be

supplied by constructing a pipeline from the

groundwater production wellfield or the power

plant and diverting a portion of the groundwater

from the production wellfield or water from the

proposed power plant water treatment system to

the river.

Surface water also could be supplied by

converting surface irrigation rights at Banegas

Ranch and/or others to instream flow rights.

3.4.2.5 Impact Assessment

Proposed Action

Groundwater Quantity

Implementation of the Proposed Action

including the communication facilities, or either

of the altematives, would result in identical

impacts to groundwater quantity, and these

effects are not separately identified.

The Project would not likely have a significant

impact on surface water flows in the Big Sandy

River, either in the vicinity of the Project area or

downstream in Granite Gorge or below. As

discussed in Section 3.4.2.3, pumping of

groundwater for the Project from the lower

aquifer without the actions incorporated into the

Proposed Action to reduce or prevent impacts

resulted in a predicted reduction in flow to the

upper aquifer from the middle aquifer.

The model showed a reduction in outflow at

Granite Gorge, a decrease in evapotranspiration,

and a reduction in evaporative losses at the

marsh at the southem end of the basin. However,

actions are incorporated into the Proposed

Action which are designed to prevent these

impacts. To evaluate the effectiveness of these

actions, additional analyses were conducted

using the base case of the groundwater model

(refer to Appendix F). Based upon a series of
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runs, the model indicated that placement into the

marsh of an amount of water equal to the

amount of water not delivered from the middle

aquifer to the upper aquifer would prevent the

occurrence of the effects of the predicted flow

reduction (reduction in the outflow at Granite

Gorge, decrease in evapotranspiration, and

reduction in evaporative losses at the marsh),

either at the marsh or any other location. With

this augmentation of water to the marsh, the

drawdown of the upper aquifer groundwater

contours displayed in Figures 3.49 and Figure

A 3.4-I 0 was predicted to not occur.

As discussed in Section 3.4.2.3 and Appendix F,

even though the model has been constructed

with conservative assumptions and estimates and

has been subject to substantial review by the

hydrologic team, it is still subject to certain

limitations, and the predicted results are not

absolute. However, the groundwater monitoring

and flow augmentation program includes the

ongoing collection of additional geologic and

hydrologic information, which would be used to

improve the model as appropriate over time.

This, combined with the commitment in the

Proposed Action to adjust the amount of water

to be added to the marsh, would substantially

compensate for the model limitations and

uncertainties.

As proposed, the augmented water would be

added to the Big Sandy River between the US93

bridge over the Big Sandy River and the marsh,

and would be derived from either a portion of

the 4,850 ac-ft/yr maximum withdrawal of

groundwater from the lower aquifer or the

conversion of existing surface water irrigation

rights to instream flow rights in the Big Sandy

River. Groundwater from the lower aquifer

would be supplied by constructing a pipeline

from the groundwater production wellfield or

the power plant water treatment system and

diverting a portion of the produced groundwater

to the river. The required water would be

provided at least one year in advance of the

projected flow reduction, as detennined by
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comparing the results of the groundwater

monitoring to the groundwater model results.

Augmenting the flow ofthe Big Sandy River at

any point between the US93 bridge over the Big

Sandy River and the marsh is expected to be as

effective as delivering the water directly to the

marsh because the Big Sandy River would act as

a direct conduit for water to the marsh. Any

water lost through infiltration would enter the

groundwater and have essentially the same

effect as delivering the water directly to the

marsh (and specifically the groundwater system

on which it is dependent). Evaporative losses

would be very small over the up to 3-mile flow

in the river, and by delivering the quantity of

water predicted by the model at least one year in

advance, the quantity of water and water levels

in the upper groundwater/surface water systems

are predicted to never be reduced below those

which would occur without the Proposed Action.

Delivering the required water to the marsh from

the lower aquifer (produced from the maximum

groundwater withdrawal rate of 4,850 ac-ft/yr)

would ensure that “new” water was introduced

into the upper groundwater system, and thus

effectively prevent the predicted impacts from

occurring. As a result, no significant impacts to

the surface flow in the Big Sandy River would

likely occur.

If the needed water comes from the conversion

of existing surface water irrigation rights to

instream flow rights in the Big Sandy River, this

would result in the placement of“new” water

into the Big Sandy River only if the water rights

so converted were for current, existing

consumptive uses of this water. (The transfer of

water rights not currently used would only

prevent the occurrence of future flow reductions

associated with the use of these rights.) Since the

Proposed Action does not propose the

conversion only of water rights for existing

consumptive uses, implementation of this option

would likely still result in reduction of

evapotranspiration from the marsh and surface
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water flows in the Big Sandy River through the

gorge, which would be a significant impact.

The groundwater model predicts that without

water augmentation, the flow reduction in the

upper aquifer as a result of the production of the

groundwater fi'om the lower aquifer is slow to

develop and continues long alter the production

of groundwater for the Project power plant

stops. Augmentation of water to the marsh may

reduce the time period over which augmentation

would be required, although it would likely

need to continue far into the future.

Implementation of a mechanism to ensure the

continued application ofthis water would be

appropriate, regardless of the water source

option selected. The Proposed Action includes a

groundwater monitoring program that provides

for compiling and reporting groundwater data;

implementing additional groundwater modeling,

if necessary; and comparing the monitored

groundwater information and the results of the

groundwater model to determine the annual

quantity of water to be added to the marsh.

Establishment of a reporting and review

mechanism between Caithness and the

applicable regulatory agencies would be

appropriate.

The Proposed Action would not have a

significant impact on groundwater users in the

upper aquifer regardless of which options is

selected to reduce the outflow at Granite Gorge,

decrease evapotranspiration, and reduce

evaporative losses at the marsh. This is because

the results of the groundwater flow model,

which indicated that groundwater pumping of

the lower aquifer to supply the project would

result in a realistic worst case drawdown of less

than l foot in the upper aquifer over after 40

years of pumping even without the addition of

water, is substantially less than the significance

criterion of I0 feet over any 5-year period in the

upper aquifer.

The Proposed Action likely would have a

significant impact on the volume of water

discharged from Cofer Hot Spring. The available
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infonnation indicates that the source of Cofer

Hot Spring is connected to the lower aquifer and

its flow would be reduced, or possibly

eliminated, by the pumping of groundwater for

the Project from the lower aquifer. Caithness has

agreed in concept to compensate the private

owner of Cofer Hot Spring for this reduction in

flow. However. because any reduction in the

quantity of water discharged from a spring is

considered significant, this reduction in the flow

to Cofer Hot Spring would be significant.

No impacts are anticipated to the volume of

water discharged from other springs in the area

because none of these springs are hydraulically

connected to the portions of the lower, middle or

upper aquifers that would be drawn down by the

project.

Groundwater Quality

The Proposed Action would not have a

significant impact on groundwater quality. The

evaporation pond will be constructed in

accordance with ADEQ‘s prescriptive Best

Available Demonstrated Control Technology

(BADCT) criteria, which call for a double liner

equipped with a leak collection and removal

system (LCRS). Because of these design and

construction requirements, it is not anticipated

that discharge of pollutants to the vadose zone

through the lower liner will result in

exceedances of numeric AWQS in groundwater

at the point of compliance.

There are anticipated to be no other on-site

activities at the proposed power plant or along

the proposed gas pipeline route that would cause

a discharge of pollutants to the vadose zone

sufficient to result in a significant degradation of

groundwater quality.

No-Action Alternative

If the Proposed Action is not constructed there

would be no impact on groundwater quantity or

quality from the Project within the Big Sandy

basin. The groundwater production and

monitoring wells completed on private land

which were used to identify and test the lower

aquifer would remain.

3.4.2.6 Mitigation and Residual Impacts

If adopted, the following measure would be

implemented to avoid significant impacts if the

option to convert existing surface water

irrigation rights to instream flow rights in the

Big Sandy River is selected:

0 To ensure that water sufficient to

compensate for the predicted reduction in

flow is delivered to the marsh, only the

conversion, approved by ADWR, of existing

surface water inigation rights to instream

flow rights in the Big Sandy River for

current, existing consumptive uses of this

water would be accepted as water to

augment the flow ofthe Big Sandy River

and the marsh.

With the implementation of this measure,

significant impacts to surface water flow in the

Big Sandy River would be avoided.

If adopted, the following measures would be

implemented to minimize adverse impacts to

surface water flow in the Big Sandy River not

considered to be significant:

0 Appropriate financial assurance mechanisms

sufficient to fund those activities necessary

to ensure application of the water required to

augment the water flow to the Big Sandy

River marsh, even afier the production of

groundwater for the Project power plant

stops, would be required from Caithness.

0 To ensure that the results of the monitoring

program would be appropriately compiled

and evaluated, an independent expert would

annually analyze the collected monitoring

data and prepare a report providing an

assessment of the monitoring data, an

evaluation of the groundwater model, and

any required actions regarding the
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monitoring program, the groundwater

model, the water augmentation program, and

the appropriate quantity of water to be added

in accordance with accepted professional

standards. The report would be provided to

Caithness and agencies with regulatory

responsibility or appropriate expertise.

e Caithness and agencies with regulatory

responsibility or appropriate expertise may

provide comments regarding the report and

required actions. The independent expert

would revise the report and required actions

as it deems appropriate. Caithness would

implement those actions contained in the

revised report.

3.5 SURFACE WATER

This section describes the affected environment

and environmental consequences relative to

surface water resources. “Waters of the United

States” has a strictly defined regulatory meaning

pursuant to the Clean Water Act. Most waters of

the United States addressed in this Draft EIS are

dry most of the year. Waters of the United States

are discussed in Section 3.12.

3.5.1 Affected Environment

The following sections describe the current

surface water environment. The description of

current conditions represents the baseline for the

assessment of impacts and environmental

COHSCQUCTICCS.

3.5.1.1 Region of Influence

The region ofinfluence for assessing impacts on

surface water resources includes all areas of the

Proposed Action, including gas pipeline

corridors and communication facilities, the

southem portion of the Big Sandy River basin,

and all connected watercourses downstream of

the Proposed Action subject to substantial

adverse impacts. Potential impacts of the

Proposed Action and alternatives are limited to

the specific areas potentially impacted by

Big Sandy Energy Project

Draft Environmental Impact Statement 3-78

wastewater and/or stonnwater generation and

gas pipeline construction.

3.5.1.2 Existing Conditions

The proposed power plant site is located in the

southeastem portion of the Big Sandy River

basin (Figure 3.5-l ). The primary drainage and

surface water resource in the basin is the Big

Sandy River. The Big Sandy River flows from

its headwaters, which originate east of Kingman,

to the south and drains into Alamo Reservoir.

Alamo Reservoir is located at the confluence of

the Big Sandy and Santa Maria rivers, which

fom1 the Bill Williams River. The Bill Williams

River joins the Colorado River at Parker,

Arizona.

The proposed power plant site and substation are

located between Sycamore Creek and Gray

Wash, which are both westerly flowing

tributaries to the Big Sandy River. The proposed

power plant site is crossed by several southerly

and southwesterly flowing ephemeral drainages

that are tributaries to Gray Wash (Figure 3.5-2).

These drainages flow only at certain times of the

year when they receive water from precipitation

events or snowmelt from the mountainous areas

to the east.

The Big Sandy River basin occupies an area of

approximately 2,732 square miles. The average

annual precipitation in the Big Sandy River

basin is approximately l0 inches per year

(Davidson I973), and the average evaporation

rate is approximately 95 inches per year. The

Big Sandy River north of Wikieup is generally

ephemeral with isolated perennial reaches. South

of Wikieup the river is generally perennial with

isolated ephemeral reaches (refer to Section

3.4.1.2).

Four stream gaging stations have been operated

by USGS along the Big Sandy River, including

one along Cottonwood Wash north of Kingman,

two along tributaries to the Big Sandy River

near Kingman, and one along the Big Sandy

River about I4 miles south of Wikieup (station
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number 09424450) (refer to Figure 3.5-2). All of

these gaging stations were discontinued by 1979

with the exception of the gaging station south of

Wikieup. This gaging station has been in

operation since 1966 and both streamflow and

water quality data are available. These data were

used to establish a general baseline for surface

water flow and quality in the Big Sandy River.

However, this gaging station is located

downstream of the confluence of the Big Sandy

River and Burro Creek, a major tributary to the

Big Sandy River, and is believed to be

substantially influenced by the flows and water

quality of Burro Creek. Therefore, data obtained

from surface water sampling at this gaging

station may not be entirely representative of

flows or water quality in the Big Sandy River

upstream of the confluence.

Between l966 and I999, annual peak

streamflows in the Big Sandy River at the

gaging station south of Wikieup have been

recorded as high as 68,700 cubic feet per second

(cfs) in I993, and as low as 8.3 cfs in I999. The

average peak streamflow over this time period

was approximately l2,950 cfs. Daily mean

streamflow over the 35-year period typically

averaged between 5 and l0 cfs, and rarely

dropped below 3 cfs except during dry years

(e.g., I975 and I990).

Water quality data for the Big Sandy River at the

gaging station south of Wikieup are available

from I977 through l979. A brief summary of

these data are presented in Table 3.5-l. Based on

these data, the river meets all primary Federal

drinking water standards for the selected

analytes with the exception of occasional

exceedances for lead. Water quality in the Big

Sandy River is highly variable and fluctuates

with stream discharge. In general, water quality

is better during periods of above average

discharge and poorer during periods of low flow.

For example, the concentration of total dissolved

solids (TDS) was measured at 103 milligrams

per liter (mg/L) during a streamflow event of

2,840 cfs versus 73] mg/L during a streamflow

event of 3. I cfs.
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BLM has recently begun monitoring surface

water flow in the perennial reach of the Big

Sandy River in support of its lnstream Flow

Water Rights Application (No. 33-96348, filed

on February 2, I994). The monitoring location is

about l mile downstream of the northem end of

Granite Gorge (refer to Figure 3.5-2). The

average annual flow of the Big Sandy River,

based on these BLM measurements, is 3,280 ac

ft/yr.

Other surface water resources in the Big Sandy

River basin include springs, seeps, and riparian

areas. The most notable of these is Cofer Hot

Spring, which is located northwest of Bitter

Creek in the central part of Section 25, Tl 6N,

Rl 3W (refer to Figure 3.5-2). This spring

emanates from the same volcanic formation that

makes up the aquifer proposed for development

(refer to Section 3.4), and is hydraulically

connected to the volcanic aquifer by faulting.

The discharge from Cofer Hot Spring is variable

and is reported to range from 20 to 180 gallons

per minute (gpm). There are more than 20 other

small springs and seeps in the Aquarius

Mountains to the east of the proposed power

plant site that have been identified and measured

by the BLM. Based on BLM records, the

combined discharge from these springs is less

than IO gpm. In addition, perennial riparian

areas have been identified along Bull Canyon,

Sycamore Creek, and Boner Canyon.

Communication Facilities

The proposed OPGW would follow the existing

Mead-Liberty 345-kV transmission line between

the proposed substation and Westem’s Peacock

Substation, including a trench from the proposed

substation to a nearby transmission structure.

Surface water resources along the transmission

line include the Big Sandy River, ephemeral

Knight Creek, and numerous ephemeral

tributaries that generally trend east to west or

west to east and discharge to the Big Sandy

River system. Notable tributaries crossed

include Sycamore Creek, Bitter Creek, Boner

Canyon, Cane Springs Wash, Wheeler Wash,
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and McGanys Wash. Perennial riparian areas

have been identified along certain reaches in the

upper portions of Sycamore Creek and Boner

Canyon.

Proposed Gas Pipeline Corridor

Surface water resources along the proposed gas

pipeline corridor include the Big Sandy River,

ephemeral Knight Creek, and numerous

ephemeral tributaries that generally trend east to

west or west to east and discharge to the Big

Sandy River system. Notable tributaries crossed

include Bronco Wash, Cane Springs Wash,

Wheeler Wash, and McGarrys Wash.

Altemative R Gas Pipeline Corridor

Surface water resources along the Altemative R

gas pipeline corridor include the Big Sandy

River, ephemeral Knight Creek, and numerous

ephemeral tributaries that generally trend east to

west or west to east and discharge to the Big

Sandy River system. Notable tributaries crossed

include Bronco Wash, Cane Springs Wash,

Wheeler Wash, and McGarrys Wash.
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Altemative T Gas Pipeline Corridor

Surface water resources along the Altemative T

gas pipeline corridor include the Big Sandy

River, ephemeral Knight Creek, and numerous

ephemeral tributaries that generally trend east to

west or west to east and discharge to the Big

Sandy River system. Notable tributaries crossed

Sycamore Creek, Bitter Creek, Boner Canyon,

Cane Springs Wash, Wheeler Wash, and

McGarrys Wash. Perennial riparian areas

havebeen identified along certain reaches in the

upper portions of Sycamore Creek and Boner

Canyon.

Crossover Corridor Segment C2

No surface water resources were identified along

crossover corridor segment C2.

3.5.2 Environmental Conseguences

The following sections outline the

environmental issues related to surface water

resources, significance criteria, and the

methodology and conclusions of the impact
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assessment. Also described are mitigation

measures that could be implemented to

minimize impacts on surface water resources.

3.5.2.1 Identification of Issues

The following is a list of issues that were

identified as relating to surface water: these

issues form the basis for the assessment of

potential impacts:

Q potential impacts on surface water quality of

the Big Sandy River, Alamo Reservoir, and

Bill Williams River

0 potential impacts on other surface water uses

in the watershed

Q potential impacts on surface water quality

from wastewater discharges, stormwater

discharges, secondary water uses, or

crossings of the proposed or altemative gas

pipeline corridors

e potential impacts of long-temi groundwater

withdrawal on surface water rights

associated with springs and seeps

Q potential direct and indirect impacts of long

term groundwater withdrawal on surface

water resources

0 potential impacts on the quantity of instream

flow in the Big Sandy River and

downstream surface water resources,

including Alamo Reservoir and the Bill

Williams River

0 potential impacts on existing water rights on

the Big Sandy River

3.5.2.2 Significance Criteria

Listed below are the significance criteria that

have been established for the identified surface

water issues. lmpacts would be considered

significant ifthe following were to occur:
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0 any reduction of flows in the Big Sandy

River and/or downstream watercourses due

to long-terrn groundwater withdrawal

0 degradation of surface water quality in

exceedance of state-established standards for

designated uses of the Big Sandy River,

Alamo Reservoir, or Bill Williams River,

excluding background levels

0 any uncompensated impact on existing

surface water rights to springs and seeps, the

Big Sandy River, and/or other watercourses

3.5.2.3 Impact Assessment Methods

ln order to assess potential impacts on surface

water resources within the region of influence,

the first task involved reviewing the proposed

agricultural water uses and locations as well as

the proposed wastewater and stormwater

discharge plans with respect to their potential

impacts on surface water quantity and quality.

lnformation collected and reviewed included the

anticipated characteristics of wastewater

discharge from generation areas. Also reviewed

were actions included in the Proposed Action

that would minimize impacts on surface waters,

such as erosion and sedimentation control

measures and Big Sandy River flow

augmentation.

Where possible and appropriate, approximate

impacts on surface water quality/quantity and

surface water rights were estimated. Estimated

impacts on surface water flows were based in

part on results of groundwater modeling.

Potential impacts on surface water

quality/quantity were assessed by characterizing

and quantifying discharge, and assessing how it

may affect downstream surface water bodies.

The results of groundwater modeling were

reviewed to assess whether surface water flows

in the Big Sandy River and downstream

watercourses could be impacted.
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If applicable, potential mitigation measures not

already included in the Proposed Action were

identified to prevent potential impacts on surface

water quality, quantity, or rights.

3.5.2.4 Actions Incorporated Into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

environmental impacts on surface water:

0 A groundwater and surface water

monitoring plan would be implemented. The

principal objective of groundwater

monitoring would be to assess the extent to

which observed water level drawdowns

correlate with model-predicted drawdowns,

and to use this information to determine the

amount of water to be added, and the timing

of this water augmentation. The

groundwater and surface water monitoring

plan is summarized in Sections 3.4.2.4.

0 Two options have been included in the

Proposed Action that would augment flows

in the Big Sandy River to avoid reduction

due to long-term groundwater withdrawal.

These options are described in Section

3.4.2.4.

0 The potential reduction or elimination of

flow at Cofer Hot Spring would be mitigated

by using existing shallow wells located near

the spring to supply water for grazing. One

of the wells would be pumped to a stock

tank or water trough to provide water for the

spring’s grazing allotment. In addition,

Caithness has agreed in concept with the

landowner to provide a well to access water

from the lower aquifer to replace any water

for other uses lost from reduction in spring

flow.

0 The Stonnwater Pollution Prevention Plan

would be implemented and revised as
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needed (refer to Section 2.2.8.4 and

Appendix A).

1 Best management practices would be

followed during construction in order to

limit the temporary impacts of increased

erosion, sedimentation, and/or turbidity in

surface waters. These include measures such

as silt fences, hay bales; water bars, and

sediment barriers. More detail is provided in

Section 2.2.8.2.

3.5.2.5 Impact Assessment

Proposed Action

The assessment of potential impacts on surface

water resources is described below in terms of

the significance criteria outlined in Section

3.5.2.2.

Surface Water Flows

The Project would not likely have a significant

impact on surface water flows in the Big Sandy

River, either in the vicinity of the Project area or

downstream in Granite Gorge or below (refer to

Section 3.4.2.5).

Groundwater modeling results suggest that, with

the exception of Cofer Hot Spring, there would

be no impact on springs, seeps, or riparian areas

in the Aquarius Mountains because they are

hydraulically disconnected from the lower

(volcanic) aquifer (refer to Section3.4).

Replacement of the lost Cofer Hot Spring water

that had been used for grazing and other uses has

been included in the Proposed Action (refer to

Section 2.2.8.6). With this replacement, there

would be no significant impacts.

Agricultural activities should not have any direct

impact on surface water flows. However, the

proposed quantity of groundwater to be

produced for the Proposed Action includes

irrigation water demands. Thus, agricultural

activities could have an indirect impact on

surface water flows in the Big Sandy River
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downstream of Granite Gorge due to long-temi

groundwater production for purposes including

irrigation.

Neither the installation of the OPGW,

construction of the gas pipeline in any location

within the proposed corridor, nor the

construction of the proposed access road would

be likely to cause any significant impacts on

surface water flows because these activities

would be designed to not alter flows.

All stonnwater within the proposed power plant

site and substation boundaries would be

captured and diverted to the evaporation ponds

in accordance with the Stonnwater Management

Plan. This would remove 46 acres from the

drainage basin of Grey Wash, which would not

adversely affect surface water flows.

Surface Water Qualigj

The proposed power plant is designed to be a

zero discharge facility. Practices would be

implemented as follows: (l)onsite stormwater

generation would be collected and routed to

lined evaporation ponds (Caithness 2000a); (2)

offsite stormwater discharges would be routed

around the facility and retumed to natural

drainages using standard erosion control

structures including a retention basin (Caithness

2000a); (3) a Stonnwater Pollution Prevention

Plan (SWPPP) has been developed to prevent

onsite stormwater pollution and/or discharge

from the proposed power plant site (Caithness

2000b and Appendix A.); (4) process wastes

would be discharged to the evaporation ponds;

(5) the evaporation ponds would be double-lined

with leak detection; and (6) erosion and

sedimentation control measures would be

implemented. These practices should prevent all

but incidental discharges. Thus, there would be

no significant degradation of surface water

quality in the Big Sandy River or downstream

watercourses.

As part of the Proposed Action, Caithness has

agreed to monitor groundwater levels and to
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augment surface flows to prevent any impacts on

the upper aquifer as a result of the Proposed

Action (refer to Section 3.4). A potential source

of water for augmentation is groundwater from

the lower aquifer, which would be piped from

the groundwater production wellfield and added

into the Big Sandy River between the US 93

bridge over the Big Sandy River and the marsh.

Analytical results from two lower aquifer

groundwater samples collected from the

production wellfield show arsenic at

concentrations of 80 and I41 pg/L, which

exceed the Big Sandy River arsenic surface

water quality standard of 50 pg/L. In addition,

the temperature ofthe lower aquifer water was

measured at 96 °F.

Caithness has proposed as part of the Proposed

Action to discharge to the Big Sandy River only

water that meets all applicable surface water

quality standards. In addition, a National

Pollutant Discharge Elimination System

(NPDES) pennit would be required to add water

from the lower aquifer to the river. Surface

water quality standards could be met by either

treating the groundwater stream to surface water

quality standards, or by using the treated water

from the power plant water treatment system as

the source of augmentation water. Other options

may be available; therefore, there would be no

significant impact on surface water quality.

There is a potential for erosion of the

sunounding dike and sides of the evaporation

ponds both from wind-generated wave action

and from bank erosion of the wash that flows

between the ponds. An impact on surface water

quality could occur if erosion eventually caused

one of the evaporation ponds to breach.

However, wave action erosion should not occur

because the evaporation ponds will be double

lined and covered with a 9-inch-thick layer or

riprap; and the surrounding dike will be covered

with a 6-inch layer of gravel or crushed rock to

provide erosion protection.

As part of the Proposed Action, agricultural

activities would be conducted on an
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approximately 107-acre site located in the

northwest quarter of Section 7, Tl 5N, Rl2W

(Caithness 2000c). It is unlikely that agricultural

activities would have a significant impact on

surface water quality of the Big Sandy River

basin or downstream watercourses. This is

because the quantities and application rates of

chemicals and water are typical for the desert

southwest region of the United States and

proposed crops. Also, the Proposed Action

includes operating the agricultural area in a

fashion that minimizes the potential for runoff of

irrigation water. applied chemicals, and fine

grained soils to surface waters. There is a

potential for offsite stormwater runoff to enter

and flow over the agricultural area. Stomiwater

discharge from the agricultural area could can'y

irrigation water, low concentrations of residual

applied chemicals, and silts and clays from the

topsoil. Neither the construction of the gas

pipeline in any location within the proposed

corridor nor the construction of the proposed

access road would be likely to cause any

significant, long-tenn impact on surface water

quality. The primary communication system

would involve installing microwave dishes on

existing towers and would have no impact on

surface water quality. Construction of the

pipeline or OPGW across washes and at

crossings ofthe Big Sandy River may cause a

minor, temporary impact on surface water

quality, including some increase in

sedimentation and turbidity. The Big Sandy

River is perennial in this area, so it is likely that

the river would be flowing during construction.

However, these activities would be short-lived,

and with the implementation of the best

management practices included in the Proposed

Action, impacts would not be considered

significant. Caithness has included several

erosion and sedimentation control measures in

the Proposed Action (refer to Sections 2.2.8.2

and 2.2.8.4).

Domestic water supplies would not be impacted

because they rely on groundwater instead of

surface water.
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Surface Water Rights

The surface water rights that potentially could be

impacted are those pertaining to Cofer Hot

Spring and the Big Sandy River downstream of

Granite Gorge. Because there would be no

reduction in flows in the Big Sandy River, no

downstream surface water rights would be

impacted (refer to Section 3.4.2.5).

It has been demonstrated through aquifer testing

and numerical groundwater modeling that

discharge from Cofer Hot Spring would be

reduced, and possibly cease, as a result of

groundwater withdrawal from the volcanic

aquifer (refer to Section 3.4.2.3). Cofer Hot

Spring is located on privately owned land.

Discharges from the spring are used on site and

do not flow off site. Caithness has agreed in

concept with the landowner to provide

compensation for impacts on the spring. This

agreement is described in Section 2.2.8.6.

The assessment of springs and seeps conducted

for the groundwater modeling suggests that no

other known springs or seeps are hydraulically

connected to the volcanic aquifer. Thus, it is not

anticipated that any springs or seeps besides

Cofer Hot Spring would be impacted. Refer to

Section 3.4 for a further discussion of this topic.

Because loss of flow at Cofer Hot Spring would

be compensated, and because no other springs or

seeps would be affected, impacts on surface

water rights would not be considered significant.

Construction of the gas pipeline, along the

proposed corridor or the access road, and

installation of the OPGW and microwave dishes ,

would not consume any water; therefore, these

activities will not impact surface water rights.

Agricultural irrigation would not impact surface

water rights either since the estimated water

demand for irrigation is included in the proposed

groundwater consumption rate for the Proposed

Action.
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Alternative R Gas Pipeline Con'idor

The impacts of Altemative R would be the same

as the Proposed Action.

Alternative T Gas Pipeline Corridor

Construction of the gas pipeline along the

Altemative T gas pipeline corridor would result

in crossing the Big Sandy River approximately 3

to 4 miles north of Wikieup. The Big Sandy

River is ephemeral in this area, so it is likely that

the river would be dry during pipeline

installation. Thus, there would be little potential

for surface water quality impacts to occur during

construction. Some increase in sedimentation

and turbidity could occur when the river later

flows across the trenched area in response to a

substantial precipitation event. This potential

impact would be temporary, and it is likely that

the river water would naturally have elevated

turbidity due to entrainment of fines that collect

on the surface of the channel during periods of

no flow. Implementation of the best

management practices contained in the Proposed

Action would reduce the potential for impacts on

surface water quality. Therefore, the impacts of

this altemative would be less than significant.

No-Action Alternative

Under the No-Action Altemative, the Project

would not be constructed and there would be no

change to, or disturbance of, existing surface

water resources within the Big Sandy Valley.

3.5.2.6 Mitigation and Residual Impacts

If adopted, the mitigation measure described in

Section 3.4.2.5 regarding conversion of existing

surface water irrigation rights to instream flow

rights, would avoid significant impacts on

surface water flow. With implementation of this

measure, no residual significant impacts are

expected.

If adopted, the following measure would be

implemented to minimize adverse impacts not

considered to be significant:

I The small wash between the evaporation

ponds and evaporation pond dike would be

designed and constructed to prevent

substantial erosion and ensure the integrity

of the pond.

3.6 FLOODPLAINS

This section describes the affected environment

and environmental consequences relative to

floodplains. This section complies with I0 CFR

I022, Floodplain/Wetlands Environmental

Review Requirements. The Final EIS will

contain a Statement of Findings explaining why

the Proposed Action would be located in a

floodplain and a list of altematives considered,

and describe steps that would be taken to

minimize harm to or within any floodplain.

3.6.1 Affected Environment

The following sections describe the current

floodplain conditions. The description ofcurrent

conditions represents the baseline for the

assessment of impacts and environmental

consequences.

Areas of potential flooding ( I 00-year and 500

year floodplains) as detennined by the Federal

Emergency Management Agency (FEMA) have

been identified in the vicinity of the proposed

Project and are presented on Figure 3.6-l.

The proposed power plant site, which is located

mainly in the southwest quarter of Section 5,

Tl5N, Rl2W, is situated in Zone C, which is

defined by FEMA to include all areas of

minimal flooding.

The proposed gas pipeline corridor crosses the

Big Sandy River, minor tributaries, and several

washes.
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The floodplains that would be crossed by the

proposed pipeline corridor are classified as Zone

A, which are areas of the 100-year flood; base

flood elevations and flood hazard factors have

not been determined. One tributary crossing in

corridor segment R5 is classified as Zone A0,

which is an area of 100-year shallow flooding

where depths are between 1 and 3 feet; the

average depth of inundation in this case is 2 feet,

but no flood hazard factors have been

determined. A list of the floodplains crossed by

the proposed and alternative gas pipeline

3.6.1.2 Existing Conditions

Proposed Power Plant Site

The proposed power plant site is located in the

southeastem portion of the Big Sandy

groundwater basin, which occupies an area of

approximately 800 square miles. The primary

drainage and surface water resource in the basin

is the Big Sandy River.

The proposed power plant site and substation are

located between Sycamore Creek and Gray

Wash, which are both westerly flowing

tributaries to the Big Sandy River. The site is

crossed by several southerly and southwesterly

flowing ephemeral drainages that are tributaries

to Gray Wash.

corridors is presented in Table 3.6-1.

3.6.1.1 Region of Influence

The region of influence for assessing impacts on

floodplains and washes includes all facilities

related to the Project. The Project parcels, well

sites, access roads, pipeline corridors, and

potential areas for the OPGW installation were

evaluated to determine the level of possible

floodplain disturbance.

TABLE 3.6-1

FLOODPLAIN CROSSINGS BY THE PROPOSED AND ALTERNATIVE PIPELINE CORRIDORS

Proosed Route Altemative R Altemative T

Big Sandy River Big Sandy River Big Sandy River

Sycamore Creek Sycamore Creek Sycamore Creek

Bronco Creek Bronco Creek Bitter Creek

Tributary #1 (A0) Tributary #1 (A0) Tompkins Canyon Creek

Natural Corrals Wash Natural Corrals Wash Gunsight Canyon Creek

Tompkins Canyon Creek Tompkins Canyon Creek Deluge Wash

Gunsight Canyon Creek Gunsight Canyon Creek Cane Springs Wash

Deluge Wash Deluge Wash MOSS Wash

Cane Springs Wash Cane Springs Wash Antelope Wash

Moss Wash Moss Wash Wheeler Wash

Antelope Wash Antelope Wash Kabba Wash

Wheeler Wash Wheeler Wash McGarrys Wt-15h

Kabba Wash Kabba Wash l0 Minor Tributaries

Bottleneck Wash Bottleneck Wash

McGan'ys Wash McGan'ys Wash

14 Minor Tributaries 29 Minor Tributaries

Note: All floodplains crossed by the proposed and altemative gas pipeline corridors are classified as Zone

A except Tributary #1, which is classified as Zone A0.
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The proposed power plant site and substation are

located in an area of minimal flooding, outside

of the I00-year and 500-year floodplain zones

that extend from the Big Sandy River. The

proposed gas pipeline corridor crosses the river

west of the proposed power plant site and

various extensions of the floodplain as the

corridor runs north toward the intersection with

the existing pipeline.

Proposed Gas Pipeline Corridor

Most of the segments that make up the proposed

gas pipeline corridor intersect a floodplain. Only

corridor segment C3, which also is included in

the Altemative R and T gas pipeline corridors, is

completely encompassed by Zone C and avoids

any such crossings.

Corridor segment R5 crosses the Big Sandy

Riverjust west of the proposed power plant site

along US 93. The crossing ofZone A0 is also

located in corridor segment R5. All other

crossings along the proposed gas pipeline

corridor involve Zone A floodplains.

Altemative R Gas Pipeline Corridor

The Altemative R gas pipeline corridor crosses

the same washes and creeks as the Proposed

Action, but intersects many more minor

tributaries. Corridor segment R4 is the main

contributor to the additional crossings and

overlaps approximately 8,000 feet of Zone A

floodplain of the Big Sandy River in Tl6N,

RI3W. The remaining segments of this

altemative have similar qualities to the Proposed

Action. Corridor segment R2 is solely in Zone

C, but the rest cross at least one floodplain in

Zone A.

Altemative T Gas Pipeline Corridor

The Altemative T gas pipeline corridor has the

fewest floodplain crossings of all the corridors

presented. However, corridor segment T5 would

cross approximately 0.5 mile of the Big Sandy

floodplain. Zone A is the only floodplain that

would be affected, as con"idor segment R5 is
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excluded from this altemative. All the segments

in the Altemative T gas pipeline corridor have

similar intersections.

Crossover Segment C2

Crossover segment C2, which is not part of any

of the corridors, does not intersect any flood

zones.

3.6.2 Environmental Consequences

The construction of new facilities within

floodplains or washes potentially could have an

adverse impact on I00-year peak flow events.

The extent of disturbance for this Project is

examined in the following sections.

3.6.2.1 Identification of Issues

The issues identified are the potential adverse

impacts on natural and floodplain values, as well

as the potential adverse impacts on downstream

lives and property.

3.6.2.2 Significance Criteria

The effects of the Proposed Action and

altematives would be considered significant if

the following would occur:

0 encroachment on a floodplain or alteration

of a wash, watershed, or river or wash flow

that would cause a rise in river or wash flow

stage or increase in floodplain area

downstream, such that the alteration would

cause destruction of lives or property

0 construction within or surrounding washes

that would cause a substantial reduction in

flood-carrying capacity

3.6.2.3 Impact Assessment Methods

Potential impacts on washes and floodplains

were assessed based on intersections that would

occur where the proposed Project would cross an

existing wash or floodplain boundary. Factors

including the number and location of
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intersections and the nature and size of facilities

that intersect these features were evaluated.

The washes and floodplains were identified by

plotting the proposed power plant site and the

proposed and altemative gas pipeline corridors on

FEMA Flood Insurance Rate Map (FIRM)

panels. The proposed power plant site was found

to be outside ofany flood zone, but the access

road and the proposed and altemative gas pipeline

corridors cross several I00-year floodplains.

Floodplain crossings associated with the proposed

and altemative gas pipeline corridors were

counted based on hypothetical assumed pipeline

alignments along the centerlines of the corridors;

these crossings are presented in Table 3.6-I.

Any crossings not included in Table 3.6-I that

may occur due to selection of a final alignment

would be evaluated as necessary during pre

construction surveys.

3.6.2.4 Actions Incorporated Into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

impacts on floodplains:

0 The proposed county road that would

connect the proposed power plant site to US

93 would include a box culvert at the

Sycamore Creek crossing designed to handle

a I00-year, 24-hour flood event.

0 The Proposed Action includes numerous

erosion and sedimentation control measures

that would help to reduce downstream

floodplain impacts. Section 2.2.8.2 includes

a discussion of these measures.

3.6.2.5 lmpactAssessment

Proposed Action

Since the proposed power plant site is located

outside of the I00- and 500-year floodplain

zones, no adverse impacts are expected in this

area. All stormwater within the proposed power
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plant site and substation boundaries would be

captured and diverted to the evaporation ponds

in accordance with the Stormwater Management

Plan. Stormwater in the washes upstream of the

power plant, substation, and evaporation ponds

would be collected and diverted in drainage

channels around the facilities back into the same

washes through appropriate erosion control and

energy dissipation structures. Therefore,

floodplains in Gray Wash and Sycamore Creek

would not be adversely affected.

There are numerous crossings of floodplains by

the proposed gas pipeline corridor. These areas

would be disturbed only temporarily during

construction because the pipeline would be

placed underground. The pipeline would be

buried at a depth of approximately 4 to 5 feet,

which would eliminate the possibility of

permanent floodplain disturbance. Afier the

pipeline is in place, the excavated trench would

be regraded to the approximate pre-construction

contour. In effect, the original floodplain

features and characteristics would remain

unchanged. A Clean Water Act Section 404

pennit from the U.S. Anny Corps of Engineers

(COE) would be required for the section of

pipeline trenched through the Big Sandy River

in corridor segment R5. Downstream effects

would be minimal because this disturbance

along the pipeline corridor would be temporary

and because ofthe erosion/sedimentation control

measures included in the Proposed Action.

The option to directionally drill the natural gas

pipeline approximately 20 to 30 feet below the

Big Sandy River instead of trenching and

burying is included in the Proposed Action. The

directional drilling option would minimize or

eliminate impacts on floodplains and associated

riparian areas during construction. In addition,

this method could avoid the requirement of a

pennit from the COE pursuant to Section 404 of

the Clean Water Act.

In corridor segment T4, where this corridor

expands in the vicinity of the Carrow-Stephens

Ranches Area of Critical Environmental

Concem (ACEC) and near the Hackberry
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Road/US 93 intersection, floodplain crossings

other than those listed in Table 3.6-I would be

encountered. Following pre-construction

surveys, the final alignment would be located

anywhere within the corridor. However, as

mentioned before, all crossings would involve

only temporary impacts.

The proposed county road would cross the

Sycamore Creek floodplain. Because the box

culvert under the road would be sized to handle

the I00-year, 24-hour flood event, it would not

cause a substantial reduction in flood-carrying

capacity. Sycamore Creek would continue to

flow through the box culvert and its downstream

effects should remain the same.

The proposed agricultural activities and well

sites would not affect any floodplains.

Any floodplains that occur along the route of the

OPGW installation option would be easily

avoided.

The microwave dishes would be installed on

existing towers and would have no impact on

floodplains.

Because there would be no alteration of flood

carrying capacity from the crossing of Sycamore

Creek, and no pennanent encroachment or

alteration ofa wash or river, and the resulting

downstream effects would be negligible, the

potential adverse impact on floodplains would

not be significant.

Alternative R Gas Pipeline Corridor

The Altemative R gas pipeline corridor is

similar to the Proposed Action. lt crosses the

same washes and streams, but intersects more

tributaries. Corridor segment R4 potentially

could affect the Big Sandy floodplain, but the

impact would not be significant since there

would not be substantial encroachment or

alteration of flows or flood-carrying capacity.

As with the Proposed Action, there would be no

alteration of the flood-canying capacity of
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Sycamore Creek, and all crossings occun'ing

along this alternative corridor would involve

only temporary impacts. Thus, the potential for

adverse impacts on floodplains would not be

significant.

Alternative T Gas Pipeline Corridor

The Altemative T gas pipeline corridor would

have similar impacts as the Proposed Action.

This altemative would likely have fewer

floodplains to cross; however, it would cross

approximately 0.5 mile of the Big Sandy

floodplain.

As with the Proposed Action, there would be no

alteration of the flood-canying capacity of

Sycamore Creek, and all crossings occurring

along this altemative corridor would involve

only temporary impacts. Thus, the potential for

adverse impacts on floodplains would not be

significant.

Crossover Corridor Segment C2

Crossover segment C2 would have no adverse

impacts on floodplains because it does not cross

any flood zone.

No-Action Altemative

The Proposed Action would not be constructed

under the No-Action Altemative. There would

be no impacts on floodplains.

3.6.2.6 Mitigation and Residual Impacts

No significant impacts would result from the

implementation of the Proposed Action with the

actions incorporated to reduce or prevent

impacts and there would be no residual

significant impacts.

If adopted, the following measure would be

implemented to minimize adverse impacts not

considered to be significant:

0 Should substantial channel erosion occur in

Sycamore Creek as a result of the
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installation of the box culvert that causes an

impediment to wildlife movement,

corrective actions, such as the placement of

additional riprap or other means of restoring

the channel grade sufficient to allow wildlife

movement, would be taken.

3.7 LAND USE AND ACCESS

This section identifies and describes the

jurisdiction and existing and planned land uses

in the vicinity ofthe Proposed Action. as well as

environmental consequences as they apply to

land use and access.

Information was compiled from agency maps

and planning documents, aerial photography,

and previously conducted resource studies. Field

investigations were conducted in August 2000

and April 2001 to verify existing land use

conditions.

Landjurisdiction represents the administrative

control maintained by the responsible Federal,

state, Indian nation, or local agencies within the

Project area. Thejurisdiction does not

necessarily dictate ownership. Jurisdictional

boundaries were obtained from BLM and

Arizona State Land Department (ASLD) maps

and digital data. The mainjurisdictions within

the Project area include BLM, ASLD, Hualapai

Tribe, and Mohave County. Private lands in the

Project area are under the jurisdiction of Mohave

County. Land jurisdiction and ownership for the

power plant site, pipeline corridors, and

surrounding areas are presented in Section 2.0

on Figure 2-l2.

Existing land uses (regardless ofjurisdiction or

planned use) were detennined from aerial

photography and subsequent field visits. Planned

land uses were assessed from appropriate

planning documents; the plans applicable for

land management in the area include the

Kingman Area Resource Management Plan

(BLM I995) and Mohave County General Plan

(I995) and Zoning Ordinance (2000). The

approximate locations of residences and existing
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land uses are shown on Figure 3.7-I; planned

land uses are shown on Figure 3.7-2.

In May 200], the BLM Kingman Field Office

completed the Cane Springs Land Exchange.

This exchange brought additional lands in the

region under the management responsibility of

BLM. Twenty-eight sections of land in Tl 8N

and Tl9N; Rl3W and Rl4Wjust west ofUS 93

(Figure 3.7-3) were involved in this exchange.

The Altemative T gas pipeline corridor crosses

portions of two of these sections. Due to the

timing of this land exchange agreement, and the

limited effect this change in management

responsibility has on the proposed Project, this

Draft EIS was completed without further

assessment of the lands involved in this

exchange.

3.7.1 Affected Environment

The following sections describe the current land

use and access conditions; this represents the

baseline for assessment impacts.

3.7.1.1 Region of Influence

The region of influence for assessing

construction. operation, and maintenance

impacts on land uses includes all areas within 5

miles of the proposed power plant site,

substation, access road, well pads, and

agricultural area (all of these Project lands

previously part of Banegas Ranch), and I mile

on each side of the centerline of each altemative

pipeline corridor. The Mead-Liberty 345-kV

transmission line right-of-way, north of the

altemative pipeline terminus, is also included for

the potential installation of the redundant

communication OPGW. In addition, lands

owned by the Hualapai Tribe that are within the

Big Sandy Valley have been included as a

potentially sensitive landjurisdiction.

3.7.1.2 Existing Conditions

The Big Sandy Valley is surrounded by the

Aquarius Mountains to the east, and McCracken

and Hualapai Mountains to the west. The Big
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Sandy River and US 93 are oriented

approximately north-south through the valley.

Land uses throughout the valley include

ranching, residential uses, and some commercial

uses. The developed uses tend to be clustered

along US 93 and near the community of

Wikieup, which is located toward the south end

of the valley. Lands 5 miles or less from the

proposed power plant site are privately owned or

managed by the BLM. Lands I mile from the

proposed pipeline corridor are privately owned,

Hualapai lands, public lands managed by the

BLM, or state lands managed by ASLD (refer to

Figure 2-12).

The general area surrounding the proposed

power plant site, substation, agricultural uses,

water wells, and associated facilities is located

approximately 3.5 miles southeast of Wikieup in

Sections 5 and 7, Tl5N, Rl2W. The terrain

varies from flat areas, to rolling hills, to fairly

mountainous and rocky terrain east of the

proposed power plant site. There are small

washes dissecting the area, as well as two large

ephemeral streams, Sycamore Creek and Gray

Wash. The proposed power plant site is located

near one small spring and wetland area (refer to

Section 3.12) with primarily native vegetation

(refer to Section 3.1 l). Vegetation across the

general area consists of native upland Sonoran

Desert species of grasses, desert shrubs, and

some cacti. The area is primarily open rangeland

that is undeveloped and/or grazed by cattle

and/or wild burros. There is a grazing allotment

for use of public lands.

The general area shows evidence of some

vehicle traffic; however, the disturbance appears

predominantly limited to small areas (e.g., near

well sites). There is one large bladed strip along

the northem boundary of Section 7, which

crosses through Sycamore Creek. This is the

route of the proposed county road and currently

is used for access from US 93 to the east.

The developed uses in the vicinity are limited to

the Mead-Phoenix Project 500-kV transmission

line, Phelps Dodge water pipeline, scattered

water wells, a clay mining operation, two
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existing dirt roads [one through Sections 5 and 6

(Tl 5N, Rl2W) and one through Section 7], and

one residence that has several trailers associated

with it. The residence is located approximately

0.5 mile southwest of the proposed power plant

site, directly east of the proposed wells and

agricultural area. The general area includes

privately owned and BLM-managed lands. Plans

for Mohave County and BLM-managed public

lands do not indicate any proposed additional

development near the proposed power plant site.

Communication Facilities

Land uses at Hayden Peak in the Hualapai

Mountains include existing access roads and

radio/microwave towers.

Land uses surrounding the Mead-Liberty 345

kV transmission line, where the OPGW option

would be installed, are described under the

pipeline corridor segments following the

transmission lines. Lands north of the altemative

pipeline tenninus (Section 29, T2 IN, Rl4W) are

privately-owned lands that typically include

large-acreage remote ranches with a single

residence and other structures associated with

ranch uses (e.g., corrals, bams).

There are about three residences located near or

adjacent to the Mead-Phoenix Project 500-kV or

Mead-Liberty 345-kV rights-of-way. In addition

to the privately owned lands, there are

undeveloped lands managed by ASLD.

Natural Gas Pipeline Corridor

As described in Section 2.0, the corridor for the

proposed natural gas pipeline would include

corridor segments RI , Cl, T3, C3, T4, and R5.

The land uses associated with each corridor

segment are described below, beginning closest

to the plant site.

Corridor segment R5 follows the alignment of

the proposed access road west to US 93, turns

north and follows along the east side of the US

93 to the intersection of the highway and the

Mead-Phoenix Project 500-kV transmission line.
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This corridor segment crosses the Big Sandy

River and travels through the community of

Wikieup. Between the plant site and US 93, a

large portion of the county road alignment

within this corridor has been partially disturbed;

much of the vegetation has been removed and

vehicle travel along the proposed access road is

apparent. The corridor crosses through

Sycamore Creek, where vehicle disturbance is

also apparent. Near US 93, there is an existing

road (Cholla Canyon Ranch Road) which is the

current access point from the highway into the

general plant site area. North of Cholla Canyon

Ranch Road, US 93 crosses over the Big Sandy

River via a bridge.

The Big Sandy River area is relatively

undeveloped with the exception of the highway

crossing. ADOT plans to widen the highway

through this area, which will include a second

bridge to the west of the existing bridge. North

ofthe Big Sandy bridge, there are four

residences located in or near the corridor

segment; however, the areas along US 93 remain

relatively undisturbed south of the developed

community of Wikieup. Through about two

miles of Wikieup the land in the corridor tends

to be partially to completely disturbed by

development and ranching activities; there are

up to I5 residences and up to 6 businesses,

including a gas station and nursery/garden,

located in or near the pipeline corridor. ADOT’s

proposed highway improvements would not

expand the highway or its right-of-way east of

US 93 through this area; rather there will be a

by-pass road constructed to the west of Wikieup.

About 0.25 mile north of Wikieup, there is a

historical marker for the Big Sandy Valley

located along the east side of the highway

(Section I5, Tl6N, RI3W). This corridor

segment terminates where the Mead-Liberty

345-kV and Mead-Phoenix Project 500-kV

transmission lines cross over US 93. Lands

within corridor segment R5 are primarily

privately owned, though some small land areas

are managed by the BLM (i.e., at section corners

along the proposed access road alignment).

Big Sandy Energy Project
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Corridor segment T4 parallels each of the Mead

Liberty 345-kV and Mead-Phoenix Project 500

kV transmission lines through a BLM

designated I-mile-wide utility corridor. As

described in Section 2.0, this corridor segment

includes a broader area to the west of the

transmission lines, for a distance of about 4

miles, to provide an opportunity to avoid the

Carrow-Stephens ACEC and existing

topographic features. There is only one

residence within this corridor, which is along US

93, just north of the Mead-Phoenix Project 500

kV line (on the west side); three additional

residences are located on the east side of the

highway, immediately north of the transmission

lines ( located in corridor segment T5). Despite

these residences located along US 93, a majority

of this corridor is undeveloped rangeland that is

used for grazing. In addition, there is a primitive

access road that generally follows topographic

contours near the transmission line. This road

was used for construction of the transmission

line and is currently used for maintenance

activities. The road is not maintained, but does

provide limited access into the area. This

corridor segment crosses privately owned lands

and lands managed by the BLM and ASLD.

Similar to corridor segment T4, the land within

corridor segment C3 includes relatively

undeveloped areas used for grazing. This

corridor includes US 93 along the east side,

providing the opportunity for the pipeline to

parallel the transmission lines or the highway.

Roads in the corridor, including US 93, the

transmission line access road, and several other

small dirt roads. are the primary sources of

disturbance. The unmaintained transmission line

road generally follows the natural contours of

the land. There are no residences located in this

corridor segment. This corridor segment crosses

privately owned lands and lands managed by

ASLD.

Corridor segment T3 includes relatively

undeveloped rangeland, though some residential

development is present toward the north end of

the segment. There are two residences, as well

as a communication tower, located in Section
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30, T20N, Rl4W,just west of the transmission

lines. These are the only developed uses, beyond

the transmission lines and the transmission line

access road, that are located in this corridor

segment. Similar to the transmission line access

road in other corridor segments, the road

generally follows topographic contours. Corridor

segment T3 includes privately owned lands and

lands managed by ASLD.

Corridor segment Cl crosses undeveloped

rangeland that is used for grazing. This corridor

does not follow an existing linear feature and

disturbance is limited to the existing nearby

access provided by the transmission line access

road, Old US 93, US 93, and Hackberry Road.

The corridor crosses both Old US 93 and US 93.

Old US 93 provides access to Windmill Ranch

residences (40-acre parcel residential area) and

Sierra Vista Estates (residential subdivision in

Section l3, T20N, Rl4W). US 93 is a two lane

highway maintained by ADOT. Roads are the

only developed uses; no residences are located

within this corridor segment. Corridor segment

Cl primarily crosses lands managed by ASLD,

though some section comers of privately-owned

land are also present in the corridor (see Figure

2-12).

Corridor segment Rl parallels Hackbeny Road,

a dirt road maintained by Mohave County. The

corridor crosses through relatively undeveloped

rangeland that is used for grazing. Disturbance is

limited to the existing roadway, side access

roads, an abandoned mining area (Section 3,

T20N, Rl3W), one residence, gas pipeline

crossing areas and associated facilities, and the

l-40 corridor. The single residence is located

along the east side of Hackberry Road in Section

3, T20N, Rl 3W. The corridor crosses two

existing natural gas pipelines, one just south of

the residence, the other crossing about 0.5 mile

north of the residence. Just north of the second

pipeline crossing, Hackben'y Road crosses under

l-40, at an existing highway underpass. This

corridor segment terminates at a third natural gas

pipeline immediately north of l-40. This pipeline

corridor segment includes privately owned lands

and lands managed by ASLD.

Alternative Gas Pipeline Corridors

The two alternative natural gas pipeline

corridors follow road alignments completely

(Altemative R) or along the transmission lines

completely (Alternative T). The land uses

associated with each corridor segment that have

not been described under the proposed natural

gas pipeline corridor are described below.

Although none of the altematives include

corridor segment C2, a description of the

existing land uses along this crossover segment

is also included.

Alternative R Gas Pipeline Corridor

As described in Section 2.0, Altemative R gas

pipeline corridor includes corridor segments R1,

R2, R3, C3, R4, and R5. Corridor segments R1,

C3, and R5 are described under the Proposed

Action. The land uses associated with corridor

segments R2, R3, and R4 are described below,

beginning closest to the plant site.

Corridor segment R4 parallels US 93 and the

Big Sandy River. The corridor includes areas

east of, and adjacent to, the US 93 right-of-way.

The land is relatively undeveloped and is

primarily used for grazing, though there are

some scattered residences associated with some

of these ranch uses. The southem part of the

corridor also crosses through the Carrow

Stephens Ranches ACEC (refer to Section 3.10).

There are about eight residences located within

the corridor along the east side of US 93;

additional residences are present outside the

width of the corridor to the east and along the

west side of US 93. This corridor segment

crosses privately owned lands and lands

managed by the BLM.

The land uses present in the R3 corridor segment

are very similar to those described for corridor

segment R4. There are about four residences

located within the corridor; additional residences

are present outside the corridor and along the

west side of US 93. This corridor segment

crosses only privately owned lands.
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Corridor segment R2 follows along Hackberry

Road, which is an unpaved public road

maintained by Mohave County. The land in the

area is undeveloped; there are no developed uses

except one residence that is located outside the

corridor. Lands within this corridor are privately

owned and managed by ASLD.

Altemative T Gas Pigline Corridor

As described in Section 2.0, the Altemative T

gas pipeline corridor includes corridor segments

T1, T2, T3, C3, T4, and T5. Corridor segments

T3, C3, and T4 are described under the Proposed

Action. The land uses associated with corridor

segments Tl, T2, and T5 are described below,

beginning closest to the plant site.

Corridor segment T5 generally follows the

Mead-Phoenix Project 500-kV and Mead

Liberty 345-kV transmission lines from the plant

site to its intersection with US 93, except for the

area where the corridor crosses the Big Sandy

River. This corridor segment also crosses the

buried Phelps Dodge water pipeline near the Big

Sandy River. The lands through this con'idor are

mostly undeveloped and used for grazing,

though some development is present near the

Big Sandy River and where the conridor

approaches US 93. Additionally, there is an

unmaintained primitive access road that follows

the transmission lines. There are about 10

residences located in this corridor (six along the

river, four along US 93). Additionally, there are

several non-residential structures located in the

corridor along the boundary of Sections 10 and

11 (T16N, R13W). This corridor includes lands

managed by the BLM and privately owned

lands.

Corridor segment T2 is primarily undeveloped

rangeland. There are some scattered residences

located near the area, though they are

completely outside the corridor. The corridor

segment is intersected at its north end by Old US

93, a well-maintained dirt road. Additionally, the

primitive transmission line road is located in and

provides access to areas within this corridor.

Big Sandy Energy Project
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This corridor segment crosses privately owned

lands and lands managed by ASLD.

Land uses in corridor segment Tl are similar to

those described for corridor segment T2; there

are no residences located in this corridor

segment. Corridor segment T1, however,

includes the crossing of 1-40 near its north end.

The transmission lines cross over 1-40; there is

not an existing crossing under 1-40 in this

corridor segment. The corridor also intersects

with three natural gas pipelines north of I-40. At

the north end of the corridor, there is a large ~

facility operated by El Paso Natural Gas located

in Section 29, T21N, Rl4W, adjacent to the

middle pipeline crossing. This corridor segment

includes privately owned lands and lands

managed by ASLD.

Crossover Segment C2

Corridor segment C2 follows Old US 93. This

corridor is narrow, including only the road right

of-way. The land use near the road is generally

grazing; there are a few scattered residences (on

minimum 40-acre parcels). There are no

developed uses, aside from the road itself,

located within the corridor. This corridor

segment crosses privately owned lands and

public lands managed by the BLM.

Management Plans and Policies

Bureau of Land Management

The Kingman Area Resource Management Plan

(RMP) guides management ofBLM lands in the

vicinity of the Project (1995). The Project would

be located primarily in the General Management

Area, meaning the lands are not subject to

unusual demands requiring special management

and typically are managed for multiple uses.

Land use management prescriptions described in

the RMP that are relevant to the proposed

Project are for land use authorizations, or rights

of-way, utility con'idors, and access issues.

Portions of corridor segments R4 and T4 cross

the Carrow-Stephens Ranches ACEC (refer to

Section 3.10).
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BLM grants rights-of-way on a case-by-case

basis, within existing rights-of-way whenever

possible. In addition to the existing rights-of

way, BLM has designated utility corridors,

which range from I to 2 miles in width, which

are intended to prevent proliferation of utility

systems across public lands and reduce

potentially adverse impacts on sensitive

resources. Existing utility corridors are

designated along the Mead-Liberty 345-kV and

Mead-Phoenix Project 500-kV transmission

lines. These corridors are shown on Figure 3.7

2. Large utilities would be restricted to these

corridors.

Access across and to public lands is specified as

a management concem in the RMP. BLM has

detennined areas where access should be

improved; none of these improvement areas are

located in the Project area. Additionally, no

specific policies or management guidelines

regarding access have been established.

Mohave County

The Land Use Element of the Mohave County

General Plan (I995) defines four planning area

types for the unincorporated area: Rural

Development Area (RDA), Suburban

Development Area (SDA), Urban Development

Area (UDA), and Outlying Communities. These

planned uses are shown on Figure 3.7-2.

RDAs are intended to remain rural in nature

with small neighborhood commercial uses

serving local residential needs. No urban or

suburban services or facilities are provided.

SDAs are intended to provide opportunities for

large-lot residential areas with non-residential

uses (e.g., neighborhood commercial services) in

appropriate locations. SDAs typically include

facilities such as paved streets, septic systems,

and public water supply. The plan indicates that

there is an SDA planned for all ofT20N, RI 3W

and part ofT2IN, RI3W. UDAs provide

locations for more intense development,

including residential uses on lots smaller than I

acre and commercial and industrial uses. Urban

service facilities and infrastructure are required

in these areas and should be coordinated with

land uses. Outlying Communities allow for

small communities, such as Wikieup, to

continue growing in their current pattems.

Outlying Communities provide for residential

uses at urban, suburban, or rural densities, as

well as neighborhood commercial, public,

recreational, or agricultural uses.

In addition to the Land Use Element, the

General Plan includes a Public Infrastructure

and Services Element and a Housing Element.

These elements do not specify policies for

utilities, such as a pipelines, other than that these

facilities should be coordinated with planned

land uses.

The Mohave County Zoning Ordinance (2000)

regulates the specific uses permitted on

individual properties. The primary zones within

the Project area are “A-R” and “M-X.” Zone

“A-R” allows one residence per lot, agricultural

uses, guest ranches, schools, churches, public

buildings, playgrounds, greenhouses, and

wireless communication towers. Zone “M-X”

allows heavy manufacturing and industrial uses

such as canneries, fertilizer plants, refineries,

commercial feed lots, meat packing plants, and

public and private utility power stations and

commercial generating plants. Special use

permits are required for uses not explicitly

allowed in a zone.

3.7.2 Environmental Conseguences

3.7.2.1 Identification of Issues

The following issues were identified during

scoping and preparation of this Draft EIS:

0 natural gas pipeline effects on private and

public lands

v access road right-of-way and stream

crossings and timing for completion

0 effects on private parcel lots acquired for

future residential development near the

proposed power plant site and pipeline route
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3.7.2.2 Significance Criteria

The effects of the Proposed Action and

altematives would be considered significant if

the following were to occur:

0 any substantive inconsistencies with existing

laws, ordinances, or regulations (BLM,

state, or county)

0 uncompensated permanent displacement of

an existing residence or business by the

proposed Project

3.7.2.3 Impact Assessment Methods

The assessment of impacts required an inventory

of existing uses in areas where the Proposed

Action and altemative pipeline corridors would

be located, and where OPGW installation would

occur. Data on planned future land uses were

acquired from adopted plans from the BLM and

Mohave County supplemented by personal

communication with agency personnel.

Additionally, the land use goals, objectives,

policies, and management prescriptions stated in

these plans were reviewed for potential conflicts

with the proposed Project.

The anticipated physical impacts on land uses

are based on the locations where Proposed

Actions would occur. The sensitivity of nearby

land uses within the region of influence also was

considered if the proposed Project would be

anticipated to interfere with the function of that

land use. Duration of impact also was

considered. Long-term impacts are considered

those that would be pennanent or those that

would last beyond the construction period and

short-term impacts are considered those

associated with construction.

3.7.2.4 Actions Incorporated into the

Proposed Action to Reduce or

Prevent Impacts

Measures to reduce or eliminate land use and

access impacts would be implemented as part of

the Proposed Action, as follows:

Big Sandy Energy Project
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The proposed power plant site, substation,

well heads, and evaporation ponds would be

fenced to prevent conflicts with livestock

and/or wild burros.

The proposed access road serving the

proposed power plant site would provide

access to the nearby residence and existing

clay mining operation south of the plant.

The pipeline would be located parallel to

existing rights-of-way to the extent feasible

and practical.

Easements and rights-of-way from

appropriate owners/agencies would be

acquired prior to Project construction.

To the extent feasible, the pipeline would be

located within the construction corridor so

that permanent displacement of a residence

or business would not occur.

Following pipeline installation, the terrain of

the construction corridor would be

recontoured and revegetated based on input

from respective landowners and land

management agencies and the final

reclamation plans.

Altemative vehicle routes would be

provided when pipeline installation activities

disturb existing access roads. Disturbance of

access roads would be limited to three to

five workdays, when possible.

Access roads disturbed during pipeline

installation would be restored to near

original conditions.

3.7.2.5 Impact Assessment

Proposed Action

Proposed Power Plant Site and Evaporation

Ponds 

The proposed power plant, substation, one water

production well, and the cooling water
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evaporation ponds would be located on a l20

acre, privately owned parcel within the

unincorporated area of Mohave County in

Section 5, Tl SN, Rl2W. The I20-acre site is

primarily vacant of developed uses; the notable

exceptions are the Mead-Phoenix Project 500

kV and Mead-Liberty 345-kV transmission

lines, which cross through the westem half of

the site. Although cattle and/or wild burros graze

the proposed power plant site, a fence would be

constructed around the plant site and associated

facilities to prohibit entry by livestock and wild

burros.

The entire 120-acre parcel, located in

unincorporated Mohave County, has been

designated as a UDA through an amendment to

the Mohave County General Plan (Board of

Supervisors Resolution 2149, April l7, 2000).

UDAs allow for industrial development

(Mohave County I995). The parcel also has

been rezoned to “M-X” for heavy manufacturing

(Board of Supervisors Resolution 2l 50, April

I7, 2000). Zoning district “M-X” allows for

utility power stations and commercial generating

plants (Mohave County 2000). The surrounding

privately owned lands, also within

unincorporated Mohave County, are within the

RDA and zoned “A-R” for agricultural and/or

residential uses. Nearby BLM-managed lands

are grazed under an existing allotment, used for

utilities, provide recreation uses, and allow for

access to public and private lands. Permitted

uses on private and public lands would not

change as a result of the proposed Project.

Development of the power plant, substation, and

evaporation ponds would occur over

approximately 20 months and would include

disturbance of approximately 56 acres of

privately owned land. The proposed power plant

site is already designated and zoned for the

proposed use and would not require additional

authorization from Mohave County.

Development at the proposed power plant site is

consistent with county land use plans. No

displacement of residences or businesses would

be anticipated. Therefore, no significant adverse

land use impacts would be anticipated at the

Big Sandy Energy Project
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proposed power plant site and evaporation ponds

under the Proposed Action.

Access Road

The proposed access road to the power plant site

would replace the existing access road to the

site, which is a road that travels from southwest

to northeast through Section 7. The road through

the westem half of Section 7 would become

inaccessible, but the proposed access road would

provide access to the existing residence in

Section 7 and the mining operations to the south.

The partial disturbance within the area of the

proposed road alignment suggests that vehicles

(potentially including off-highway vehicles

[OHVs]) currently use the alignment for access;

adjacent areas are used for grazing or are vacant.

ln Section 7, the road would cross the Phelps

Dodge water pipeline alignment. No disturbance

of the underground water pipeline would be

anticipated. An additional road segment would

be developed off the access road to the south

through the center of Section 7 for a length of

about ’/4 mile to serve the proposed wells.

The proposed access road would be located

primarily on privately owned lands in Sections l

and 7. The road would cross through one section

of BLM-managed land, Section 12.

Additionally, the road would cross the two

section comers of BLM-managed land at its end

near the plant site (Sections 6 and 8, Tl SN,

Rl2W). The proposed road would not conflict

with BLM management guidelines. Mohave

County would acquire ownership, easements,

and/or right-of-way for the county portion of the

road. Privately owned lands can be acquired

through purchase or easements; BLM would

require that the county apply for right-of-way on

Sections l2 (if outside the existing right-of

way), 6, and 8. Development of the proposed

road would occur on approximately 21 acres; l9

acres are private and 2 acres are managed by

BLM. Thus, impacts of the access road on land

use would not be significant.

Development of the access road would not

conflict with goals and policies of the Mohave

Affected Environment and
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County General Plan, Transportation Element.

The alignment of the access road would

efficiently serve the plant site without adversely

affecting surrounding land uses, consistent with

Mohave County General Plan transportation

goals and policies (Goals 51, 52; Policies SI .I,

52.1, 52.3). Thus, impacts of the proposed

access road on land use would not be significant.

Pumping Wells, Agricultural Area, and Water

Pipglines

Four water production wells, two observation

wells, and more than I00 acres of agricultural

activities are proposed for the eastem half of

Section 7, TI 5N, RI2W. The wells and pipeline

routes would require disturbance of

approximately 26 acres. Agricultural activities

would occupy approximately I07 acres and

would include crops such as Bermuda grass,

alfalfa, small grains, vegetables, pecans, or

olives. Water use for the agricultural activities

would reach a maximum of400 gallons per

minute (650 acre-feet per year). This water

would be part of the proposed water budget for

all power plant uses (refer to Section 3.4).

Development of the wells and agricultural

activities would displace an existing dirt road,

which currently provides access to the residence

southwest of the plant site from US 93.

This half-section of privately owned land is

located within the unincorporated area of

Mohave County. The land lies within the RDA

(Mohave County I995) and is zoned “A-R.”

This zoning district allows for primarily

agricultural uses and single-family residences.

The well and agricultural area already are

designated and zoned for the proposed use and

would not require additional authorization from

Mohave County. Therefore, development at the

wells and agricultural uses are consistent with

existing plans. The wells and agricultural

activities would not displace residences or

businesses. No significant adverse land use

impacts would be anticipated due to

development and operation of the wells and

agricultural activities.
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Communication Facilities

The primary communication facilities for the

substation and power plant site would involve

installing microwave dishes on existing

microwave towers. Because these areas already

have radio and microwave towers located in the

vicinity and adequate access, no negative

impacts on land uses would be anticipated from

the primary communication facilities.

Activities for the construction and maintenance

of Westem’s redundant communication facilities

would include the installation of microwave

dishes at Phoenix, Towers Mountain, and

Perkins (Option I), and/or at the Big Sandy

Substation and an existing Salt River Project

(SRP) microwave facility (Option 2). The land

uses in these areas would not change, as these

locations already have existing facilities similar

to those proposed.

Option I would also require replacing the

existing overhead ground wire on the Mead

Liberty 345-kV transmission line towers with an

OPGW between the Big Sandy Substation and

the Peacock Substation. As described for the

altemative pipeline, land uses along the corridor

are limited to ranching/grazing and some

scattered residences. North of the Altemative T

gas pipeline corridor along the Mead-Liberty

345-kV transmission line, land uses are

primarily large acreage ranches.

It is anticipated that all pulling and tensioning

sites would be within the existing transmission

line rights-of-way; no residential areas would be

disturbed. Maintenance activities would be

similar to those of the existing transmission line.

Because ofthe temporary and limited

disturbance associated with these activities, and

that the installation would occur within the

existing right-of-way, no adverse impacts on

land uses are anticipated.

Proposed Gas Pigline Corridor

The proposed natural gas pipeline route would

follow the proposed access road west to US 93
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(within a 200-foot-wide right-of-way), then tum

north and follow along the east side of US 93.

The pipeline would follow along US 93 for

approximately 7 miles (in corridor segment R5)

to the intersection of US 93 with the Mead

Phoenix Project 500-kV and Mead-Liberty 345

kV transmission lines. Despite the previous

disturbance along the access road and US 93,

installation of the pipeline in this corridor

segment would alter terrain and vegetation that

has remained intact along the eastem margins of

the right-of-way.

Caithness has proposed to cross the Big Sandy

River either by trenching or directional boring.

Trenching would require disturbance to the

riverbed and associated vegetation, while

directional boring would not disturb the

riverbed. The pipeline would pass near

developed uses that are concentrated along US

93 in Wikieup. There are up to I5 residences

and about 6 businesses (2 abandoned) within the

corridor that would be potentially affected

during pipeline construction due to their

proximity to the existing highway right-of-way.

Where necessary, the pipeline would be located

within the existing right-of-way for US 93.

Additionally, to the extent feasible, the pipeline

would be located within the corridor such that

the permanent relocation of residences or

businesses, or impacts on the existing gas station

or nursery, would not occur. However, if this

could not be done, the resident or business

would be compensated either through the

process of eminent domain or by mutually

agreeable business negotiations. Based on a 90

foot wide area of disturbance for the length of

the corridor segment, about 84acres would be

disturbed.

Corridor segments T4, C3, and T3 of the

proposed pipeline corridor include very few

developed uses, and are located entirely within

the BLM-designated utility corridor. The few

existing residences are located just north of the

US 93 and transmission line crossing (corridor

segments T4 and T5) and in Section 30, T20N,

Rl4W, just west of the transmission lines

(corridor segment T3); no residences are located
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in corridor segment C3. Corridor segment T4 is

expanded to allow for avoidance of the Carrow

Stephens Ranches ACEC and nearby

topographic features, which would require

increased disturbance for installing the pipeline.

The varying width of these corridor segments

should provide adequate space to install the

pipeline without requiring relocation of any

residences or any potential impacts on the

Carrow-Stephens ACEC.,Since the pipeline

would be sited to avoid residences and the

ACEC to the extent feasible, potentially

significant impacts would be reduced. Impacts

resulting from disturbance within the ACEC are

discussed in Section 3. I 0. Based on a 90-foot

wide disturbance area, about I50 acres, 20 acres,

and 92 acres would be disturbed in corridor

segments T4, C3, and T3, respectively.

Pipeline installation in corridor segment Cl

would require temporary disturbance of

approximately 30 acres of mostly undeveloped

rangeland. About half of this corridor segment is

located in the BLM-designated utility corridor

associated with the transmission lines. The

developed uses nearby are primarily roads that

provide access to the area. The corridor segment

would require crossing these roads (i.e., Old US

93, US 93) temporarily restricting access to

some areas. No residential developments are

located in this corridor segment.

Pipeline corridor segment RI follows the north

part of Hackberry Road. The corridor segment

crosses two natural gas pipelines prior to passing

under I-40 at an existing undercrossing. Just

north of I-40, the corridor segment intersects a

third natural gas pipeline (and terminates). Gas

measurement interconnect facilities would be

constructed within a new approximately l00- by

I00-foot area at each of up to three pipeline

interconnections (the southern terminus facilities

would be within the proposed power plant site).

The residence located near this corridor is on

Hackbeny Road and outside the road right-of

way. The southemmost pipeline is locatedjust

north of the residence and interconnection with

that pipeline could require relocation ofthat

residence. However, residents and businesses

Affected Environment and

Environmental Consequences

June 2001



would be compensated either through the

process of eminent domain or by mutually

agreeable business negotiations, (refer to Section

2.2.5), thus impacts would not be significant.

Access along Hackbeny Road would be

temporarily restricted during pipeline

construction. Disturbance from pipeline

installation would occur over about 35 acres (not

including any additional work areas).

Installation of the pipeline is expected to occur

over six months and temporarily disturb a 90

foot-wide area within the proposed pipeline

corridor, except for a narrower 50-foot

disturbance area along the plant access road and

the crossing of the Big Sandy River. To the

extent possible, terrain within the proposed

corridor and in any additional work areas would

be retumed to natural contours following

pipeline installation. Any removal of vegetation

on BLM-managed land would be subject to the

Reclamation Operation Maintenance Plan for

BLM-Managed Public Lands (Appendix B) and

would be consistent with Arizona Department of

Agriculture native plant salvage regulations

(refer to Section 3.1 l). A 10-foot wide two-track

would be maintained along the pipeline route for

inspection and maintenance purposes.

The pipeline would come within close proximity

to developed uses in Wikieup and along US 93.

However, the corridor allows for placement of

the pipeline to avoid conflicts with these

developed uses. Mohave County has not adopted

any policies regarding the placement of natural

gas pipelines near developed uses (Delmar

2001); therefore, the proposed pipeline would

not conflict with local regulations for the

placement of pipeline facilities. Additionally, the

SDA located in T20N, Rl3W is not anticipated

to be affected because the pipeline would be in

place prior to the residential development of the

area. Restrictions would, however, limit future

development over the actual pipeline alignment.

The proposed pipeline corridor would cross

about l9 miles of private lands, l l miles of

BLM-managed lands, and 9 miles of lands

managed by the ASLD. The pipeline would be
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located predominantly within new rights-of-way.

Rights-of-way would be acquired from

landowners prior to pipeline installation. Rights

of-way on private lands would be acquired either

through the process of eminent domain, if

applicable. or by mutually agreeable business

practices. ADOT, BLM and ASLD each would

require that Caithness obtain a right-of-way for

the natural gas pipeline. When within the ADOT

right-of-way (i.e., potentially in Wikieup),

pipeline installation would conform to the

requirements of ADOT’s Guidefor

Accommodating Utilities on Highway Rights-of

Way. The Mead-Phoenix Project 500-kV/Mead

Liberty 345-kV transmission lines are within a

l-mile-wide designated utility corridor (BLM

I993). Where Caithness proposes to cross the

existing Mead-Phoenix and Mead-Liberty

transmission line rights-of-way, the pipeline

installation would confomi with a license

agreement issued by Westem. Routing the

pipeline along the transmission lines would

result in the pipeline being primarily within the

utility corridor (refer to Figure 3.7-2), which

would be consistent with BLM planning criteria

to evaluate existing right-of-way routes, and site

utilities in locations that cause the least impacts

on important resources (BLM I993). Based on

the 90-foot construction area, pipeline

installation in the proposed corridor would

disturb about 200 acres of private lands, l 18

acres of BLM-managed lands, and I03 acres of

lands managed by the ASLD.

Access roads to residences and businesses

within the pipeline corridor would be crossed by

trenching. Trenching activities in front of any

specific business or residence would typically be

completed within three to five workdays, and

altemate vehicular routes would be provided.

Roads would be restored to original conditions

following pipeline installation. The U.S.

Department of Transportation Federal Highway

Administration Manual on Uniform Traffic

Control Devices would be followed for all work

within or adjacent to the US 93 or l-40 corridors.

Although some delays may occur due to detours

and/or the movement of construction equipment,

access to businesses and residences would be
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maintained and no significant access impacts

would be anticipated from pipeline construction

under the Proposed Action. However, if this

could not be done, the resident or business

would be compensated either through the

process of eminent domain or by mutually

agreeable business negotiations.

Altemative Gas Pipeline Corridors

lmpacts associated with each altemative pipeline

corridor are described below by segment. Only

corridor segments not previously discussed

under the Proposed Action are included below.

Altemative R Gas Pipeline Corridor

The Altemative R gas pipeline conidor would

cross about 30 miles of private lands, 5 miles of

BLM-managed lands, and 3 miles of lands

managed by the ASLD. lf the pipeline were

located such that a residence or business would

be pemianently displaced, construction of the

pipeline would have the potential to create the

same minor, insignificant impacts for businesses

and residences as the Proposed Action.

Based on the 90-foot construction area, pipeline

installation in the Altemative R gas pipeline

corridor would disturb about 312 acres of private

lands, 58 acres of BLM-managed lands, and 37

acres of lands managed by the ASLD. Corridor

segment R4 crosses through Carrow-Stephens

Ranches ACEC and includes about 9 residences.

Due to the width of the corridor, the pipeline

could be located so that no adverse impacts on

the ACEC or displacement of residences would

be anticipated. Corridor segments R3 and R2

parallel US 93 through relatively undisturbed

rangeland. Developed uses include only 4

residences (all within R3), which would not

likely be relocated because the pipeline corridor

is wide enough to avoid displacement ofthe

residences. The transition between these two

corridor segments includes the US 93 and

Hackberry Road intersection.

Residents and businesses would be compensated

either through the process of eminent domain or
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by mutually agreeable business negotiations,

(refer to Section 2.2.5), thus impacts would not

be significant.

Altemative T Gas Pigline Corridor

The Altemative T gas pipeline corridor would

cross about 16 miles of private lands, 13 miles

of BLM-managed lands, and 8 miles of lands

managed by the ASLD. Regardless of the

corridor, the pipeline would be located

predominantly within new rights-of-way

acquired in the same manner as the Proposed

Action. Construction of the pipeline would have

the potential to create the same minor,

insignificant impacts for businesses and

residences as the Proposed Action.

The Altemative T gas pipeline corridor would

disturb about 173 acres of private lands, 149

acres of BLM-managed lands, and 91 acres of

lands managed by the ASLD.

Corridor segment T5 begins at the proposed

plant site and travels northwest parallel to the

Mead-Liberty 345-kV and Mead-Phoenix

Project 500-kV transmission lines. Although a

primitive access road exists along the

transmission lines, topography through this area

is much more rugged than along US 93,

potentially resulting in difficulties with access

and pipeline installation. The corridor crosses

the Big Sandy River perpendicularly to create as

short of a crossing as possible. The corridor also

would cross the Phelps Dodge water pipeline,

and the pipeline installation would need to be

coordinated to avoid impacts on this existing

pipeline. The corridor includes six residences

and several non-residential structures along the

east side of the Big Sandy River, and three

residences in Section 3 (Tl6N, R13W) east of

US 93. The width of the corridor could allow for

installation of the pipeline without displacement

of the residential uses or other structures.

Corridor segments T2 and T1 parallel the

transmission lines north through mostly

undisturbed rangeland. Developed uses within

the corridor are limited to the transmission line

and associated access road, Old US 93, and 1-40
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(corridor segment TI ). Installation of the

pipeline would require crossing Old US 93, via

trenching, and boring under I-40. No residences

are located within the corridor; therefore no

adverse impacts to residential uses would be

anticipated. A large natural gas compressor

station is present north of I-40 in Section 24,

T2IN, RI3W. The width of corridor segment Tl

could provide adequate space for installation of

the pipeline without disturbing the existing

compressor station.

Installation of the either altemative pipeline

would be expected to occur over six months and

temporarily disturb a 90-foot-wide area within

the proposed pipeline corridor. To the extent

possible, terrain within the proposed corridor

and in any additional work areas would be

retumed to natural contours following pipeline

installation. Any removal of vegetation on

BLM-managed land would be subject to the

Reclamation Operation Management Plan for

BLM-Managed Lands (Appendix B) and would

be consistent with Arizona Department of

Agriculture native plant salvage regulations

(refer to Section 3.l I). A l0-foot wide two-track

would be maintained along the pipeline route for

inspection and maintenance purposes.

Though the pipeline would come within close

proximity to developed uses in Wikieup and

along US 93 (Altemative R gas pipeline

corridor), and near the Big Sandy River

(Altemative T gas pipeline corridor), any

potential conflicts with these uses could be

avoided by adjusting the pipeline alignment '

within the proposed corridor. Further, Mohave

County has not adopted any policies regarding

the placement of natural gas pipelines near

developed uses (Delmar 200l ). Therefore, if

these adjustments are made, the proposed

pipeline would not displace businesses or

residences, nor would it conflict with local

regulations for the placement of pipeline

facilities. Additionally, the SDA located in

T20N, RI3W would not be significantly affected

because the pipeline would be in place prior to

the residential development of the area.
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Restrictions would, however, limit future

development over the actual pipeline alignment.

Residents and businesses would be compensated

either through the process of eminent domain or

by mutually agreeable business negotiations,

(refer to Section 2.2.5), thus impacts would not

be significant.

Crossover Sggment C2

Crossover corridor segment C2 would be limited

to the Old US 93 right-of-way. Pipeline

installation through this area would require

disturbing a maximum of about 25 acres of

undeveloped rangeland. Disturbance would

likely be less, however, because the existing

road has disturbed part of the right-of-way. No

residences are located within the road right-of

way; no residences would be displaced.

No-Action Alternative

The Project would not be developed under the

No-Action Altemative. Under this altemative,

no land disturbance would occur at the proposed

power plant site, no agricultural development

would take place in Section 7, and the access

road and pipeline would not be constructed as

part of the Project. The groundwater production

and monitoring wells and associated access

roads and well pads completed on private land

that were used to identify and test the lower

aquifer would remain.

3.7.2.6 Mitigation and Residual Impacts

If adopted, the following measures would be

implemented to minimize adverse impacts not

considered to be significant:

0 To the extent possible, pulling stations for

the OPGW would be excluded within 0.25

mile of residential development, to avoid

temporary negative impacts to residences.

With the implementation of this measures, there

would be no residual impacts.
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3.8 GRAZING MANAGEMENT

This section describes the affected environment

as they apply to grazing management.

3.8.1 Affected Environment

The following sections describe the current

grazing management; this represents the baseline

for the assessment of impacts and environmental

consequences.

3.8.1.1 Region of Influence

The region of influence for grazing management

assessed in this section includes grazing

allotments in the Big Sandy Valley potentially

impacted by the proposed power plant and

associated facilities and allotments affected by

the natural gas pipeline or proposed OPGW

installation.

Power Plant Site and Ancillary Facilities

Construction of the power plant, well field, and

agricultural land is proposed on private land

within the Gray Wash Allotment. The Groom

Peak Allotment is located west of the Gray

Wash Allotment and the Greenwood Peak

Community Allotment is located south of the

Gray Wash Allotment (Figure 3.8-l). Caithness

has acquired some or all of the grazing

privileges for these allotments through purchase

of water rights that function as base property.

Grazing allotments in the region of influence

that are present along the gas pipeline corridors

and the installation of the OPGW are the Big

Sandy, Cane Springs Wash, Diamond Joe,

Francis Creek, Gray Wash, Groom Peak,

Hibemia Peak B, Hot Springs, Little Cane,

Sandy, and Wikieup allotments (refer to Figure

3.8- l ).

3.8.1.2 Existing Conditions

The BLM classifies grazing allotments into

different management categories depending on

factors such as range condition, opportunity for

positive economic retum, and whether present

management appears to be satisfactory.

All grazing allotments considered in this section

currently are categorized as either Improve

Management or Custodial Selective

Management. The Improve Management

category involves managing vegetation

resources to improve currently unsatisfactory

conditions. Custodial Management is a limited

fonn of management where the potential for

resource production is low and there is minimal

potential for a positive retum on public

investment in range improvement facilities.

Under Custodial Management, current resource

conditions are maintained and investment in

range improvements is limited.

Grazing preference is given to parties that own

or control a “base property.” ln the BLM

Kingman Field Office management area, the

base property criterion is based either on

ownership of land or livestock water rights. The

base property for all allotments discussed here is

water. Caithness owns the base water for the

entire Groom Peak and Gray Wash allotments

and the majority of the base water for the

Greenwood Peak Community Allotment and

therefore has grazing privileges on public lands

within these allotments (Table 3.8~l ). Caithness

intends to transfer its grazing privileges to

MCEDA via a base water lease. MCEDA is

expected to use all Animal Unit Months (AUMs)

pennitted to Caithness. AUMs are units that

measure the forage used by livestock, where one

AUM is the forage required to feed one cow and

calf for one month.

The Greenwood Peak Community Allotment

extends from the Aquarius Mountains to the

east, across the Big Sandy River and US 93, to

the Hualapai Mountains to the west (refer to

Figure 3.8-l ). Land ownership includes public,

Caithness/MCEDA, and other private land.

Public land managed by the BLM constitutes 82

percent of the total land within this allotment.

Pastures are not used in this allotment, and no

fence separates this allotment from the Groom

Peak Allotment to the north. Although the right
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TABLE 3.8-1

GRAZING MANAGEMENT DATA

Allotment‘ Selective

Management Suspended Public Total

. 2 Use Acres Acres AcreslAUM

n
0040 Greenwood 2,080

Peak

Communi

0041

Source: BLM 2000

39,817 48,173 23.2

Z

' BLM grazing allotments where Caithness has grazing privileges and that could be impacted during

construction or operation of the proposed Project.

2 I = Improve Management, C = Custodial Management

AUM = Animal Unit Month

of-way for US 93 is fenced, livestock can readily

move under the highway through culverts and

under bridges.

Other than the Big Sandy River, perennial water

sources for livestock are primarily located in the

portion of the allotment east of US 93. Livestock

present in the westem portion of the allotment

obtain water primarily at the Big Sandy River.

Water also is available perennially at springs

located in the Hualapai Mountains, but it is most

abundant during wet or cool weather.

The Groom Peak Allotment extends from the

Big Sandy River west into the Hualapai

Mountains (refer to Figure 3.8-I). Land

ownership in the Groom Peak Allotment

includes public, Caithness, and other private

land. Public land managed by BLM constitutes

85 percent of the allotment. Livestock water

sources include the Big Sandy River and springs

in the westem portion of this allotment. Two

defunct windmills are located in the westem

portion of the allotment.

The Gray Wash Allotment extends from the

Aquarius Mountains in the east to the eastem

edge of the Groom Peak Allotment. Land

ownership includes public, Caithness, and other

private land. Public land managed by BLM
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constitutes 6l percent of this allotment. Livestock

water sources for this allotment include two

springs, two water troughs fed by the Phelps

Dodge water line, and a windmill. Another

defunct windmill is located on this allotment.

The Greenwood Peak Community, Groom Peak,

and Gray Wash allotments are in the Improve

Management category due in part to

unsatisfactory riparian and upland ecological

conditions. No grazing system (other than year

long use) traditionally has been used on these

allotments.

The proposed and altemative gas pipeline

corridors traverse the Big Sandy, Cane Springs

Wash, Diamond Joe, Gray Wash, Groom Peak,

Hibernia Peak B, Hot Springs, Little Cane,

Sandy and Wikieup allotments. The acreage of

public land controlled by the BLM ranges from

335 to 77,948 acres (Table 3.8-2). Five ofthe

eight allotments are in the Custodial

Management category and the other three are in

the Improve Management category.
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3.8.2 Environmental Conseguences

3.8.2.1 Identification of Issues

Two main issues were identified during

meetings with resource managers, consultants,

Caithness, and MCEDA. Potential impacts from

groundwater withdrawn for the operation of the

Proposed Action must be analyzed to determine

impacts on surface water availability to

livestock. Impacts from construction of the

natural gas pipeline should be analyzed to

determine any impacts on range improvement

facilities (e.g., fencing, water pipelines, stock

tanks, and water troughs). Additionally,

livestock production for the allotment where the

power plant is proposed should be analyzed to

determine impacts on the canying capacity of

this allotment. Impacts on grazing management

also should be analyzed to detemiine if

rangeland conditions could be impacted by this

Project.

TABLE 3.8-2

GRAZING MANAGEMENT DATA

2! ‘

0035 2- 9.750 -i 77.948 —

0038 2--i 10,599

n

   

  

Pipeline

Alternative‘
  

  

 

BLM grazing allotments that could be impacted during construction of the natural gas pipeline

2 l = Improve Management, C = Custodial Management

4 P = Proposed Corridor, T = Transmission Line Corridor, R = Road Corridor

  

 

 
 

3.8.2.2 Significance Criteria

The effects of the Proposed Action and

altematives would be considered significant if

the following were to occur:

0 reduction in existing water availability for

livestock use occurs that cannot be mitigated

or compensated for

Q impact on existing range improvement

facilities occurs that cannot be mitigated or

compensated for

v reduction in livestock production on land or

grazing rights not owned by Caithness

occurs that cannot be mitigated or

compensated for

Q decrease in the quality of rangeland

conditions occurs that cannot be mitigated or

compensated for

3.8.2.3 Impact Assessment Methods

Assessing the impacts on grazing management

involved determining the level ofimpact on
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water resources, range improvement facilities,

livestock production, or range condition during

construction and operation of the Proposed

Action. The level of impact was then compared

to planned mitigation measures identified by

Caithness. lf the application of mitigation

measures identified did not reduce impacts to

levels below those described in the significance

criteria, then impacts were assessed as

significant.

3.8.2.4 Actions Included in the Proposed

Action to Reduce or Prevent lmpacts

The Proposed Action includes the following

measures to reduce and prevent environmental

impacts on grazing; details of the measures can

be found in Sections 2.2.8.6 and 2.2.8.7:

0 Pre-construction surveys would identify

range improvements and an action plan to

reduce temporary impacts would be

developed.

0 The integrity of all fences, water pipelines,

and other existing range improvements

would be maintained during construction of

the proposed power plant, gas pipeline, and

associated facilities; any improvements that

are removed or disturbed would be replaced

or repaired.

0 Temporary gates would be used where

openings are required in fences; cattle

guards or gates would be installed where

pennanent access is required.

0 Any reduction in water supply for grazing

from Cofer Hot Spring would be replaced by

an existing shallow well water supply.

3.8.2.5 Impact Assessment

Proposed Action

Power Plant Site and Ancillagy Facilities

Pumping water to supply the proposed power

plant is not expected to impact water flow in the
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Big Sandy River (refer to Section 3.5). Cofer

Hot Spring, located approximately 2.5 miles

northwest of the proposed power plant site, is

expected to have reduced water flow resulting

from the pumping of water for the proposed

power plant (refer to Section 3.4). This spring

has provided water to livestock that graze public

lands in the Hot Springs Allotment. The

Proposed Action includes the use of existing

shallow wells near Cofer Hot Spring to replace

water for grazing (refer to Section 2.2.8.6).

Based on these actions, there would be no

significant impact from reduction of water

availability for livestock.

Caithness would install a cattle guard along the

main access road to the proposed power plant

site at the fence that separates the Gray Wash

Allotment from the Groom Peak Allotment. This

cattle guard would maintain separation of cattle

grazing the Gray Wash Allotment from cattle

grazing the Groom Peak or Greenwood Peak

Community allotments; therefore, there would

not be impacts on these allotments.

Land available for grazing within the Gray Wash

Allotment would be reduced by construction of

the Proposed Action. The total acreage that is

expected to be pennanently removed from

grazing is 181 acres. On the Gray Wash

Allotment 46.8 acres of land provides one AUM

(Table 3.8-1 ). Removal of 181 acres from

grazing equates to the loss of about 3.9 AUMs

or approximately one cow and calf for four

months. This small reduction (about 1 percent)

in forage availability from construction of the

proposed power plant and associated facilities

would take place almost entirely on private lands

owned by Caithness within the Gray Wash

Allotment, and would not be significant.

Communication Facilities

lmpacts associated with installation of the

OPGW would be short term and limited to the

already disturbed areas in the Mead-Phoenix

Project 500-kV transmission line right-of-way.

lmpacts on grazing would be short term, and all

range improvements would be maintained.
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Therefore, impacts associated with the OPGW

would be minimal and not significant. The

microwave dish installation on existing

structures would have no impact on grazing.

Proposed Gas Pigline Corridor

The proposed gas pipeline corridor crosses

portions of the Big Sandy, Cane Springs Wash,

Gray Wash, Diamond Joe, Groom Peak,

Hibemia Peak B, Little Cane, Sandy and

Wikieup allotments. The function ofany range

improvements encountered anywhere within the

proposed gas pipeline conidor would be

maintained. A list of existing range

improvements located along the proposed and

altemative gas pipeline corridors is provided in

Table 3.8-3.

Impacts on grazing management are expected to

be similar for all segments within the proposed

gas pipeline corridor; therefore, individual links

are not addressed separately.

Livestock production on allotments crossed by

the proposed gas pipeline corridor is not

expected to be impacted during construction of

the pipeline. The proposed gas pipeline corridor

is primarily east of the existing ADOT right-of

way for US 93, or along transmission lines.

Pipeline construction could impact a total of 399

acres within this corridor; however, 351 acres

would be reclaimed and forage production is

expected to be restored on these lands. The

permanent disturbance of48 acres would not

result in a reduction of livestock production and

would not be significant.

Construction and operation of the Proposed

Action are not expected to have significant

impacts on the range condition of BLM grazing

allotments. Temporary land disturbance at the

Big Sandy Energy Project

Draft Environmental Impact Statement 3-I14

proposed power plant site (I0 acres) and within

the proposed gas pipeline corridor (351 acres)

would cover a relatively small area and would

neither degrade nor improve range conditions

significantly.

Alternative R Gas Pipeline Corridor

The Altemative R gas pipeline corridor crosses

portions of the Big Sandy, Cane Springs Wash,

Diamond Joe, Gray Wash, Hibemia Peak B,

Little Cane, Sandy and Wikieup allotments

(refer to Table 3.8-2). Impacts on range

improvements for this altemative are not

expected to be greatly different than for the

proposed gas pipeline corridor. A list of existing

range improvements located along altemative

conidors for the gas pipeline is provided in

Table 3.8-3. Impacts on grazing management are

expected to be similar for all segments within

the Altemative R gas pipeline corridor;

therefore, individual corridor segments are not

addressed separately.

Construction activities would have minimal

effects on livestock production. The relatively

small areas of range that would be impacted

during construction would be reclaimed. Long

terni effects on livestock production under this

altemative are not expected to be different than

for the Proposed Action since forage production

is expected to be restored along this corridor and

would not be significant.

Construction within the Alternative R gas

pipeline corridor is not expected to have

significant impacts on the range condition of

BLM grazing allotments. Total land disturbance

would be about 386 acres, but 339 acres would

be reclaimed. Temporary impacts would neither

degrade nor improve range conditions

significantly.
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TABLE 3.8-3

GRAZING IMPROVEMENTS POTENTIALLY IMPACTED BY CONSTRUCTION OF THE PROPOSED

POWER PLANT AND ASSOCIATED FACILITIES INCLUDING ALTERNATIVE GAS PIPELINE

CORRIDORS

Allotment Ran - e lm rovement Location

North and west boundaries of allotment

Francis Creek Fence South boundary of allotment (TISN, Rl2W, Sec

30; TI5N, RI3W, Sec 35 and 36)

  

  

  

 
 

 

 

Cofer-Green-Nogales Fence (No. West boundary of allotment along altemative

0189) ieline route (TISN, RI3W, Sec I3, 23 and 24

Sandy Arizona-Copperville Cattle Guard Mine Road access near southem border of

#1 (No. 0384 allotment T17N,R13W, Sec I5

South and west boundaries ofallotment

Cane Springs Trout Creek Corrals (No. 0361) Near southem boundary of allotment (T18N,

Wash RI3W, Sec 34)

Lakin and Peter — Gist Fence (No. Central portion of allotment along proposed and

0649) altemative pipelines (T18N, RI3W, Sec 28, 29,

32 and 33)

East and north boundaries of allotment along

altemative ieline

South and north boundaries of allotment along

ro sed and altemative i eline routes

  

  

Big Sandy Duncan and Boevers — Stephens Southem portion of allotment along the altemate

Fence #2 (No. 0585) ieline (TI6N, RI3W, Sec 14)

Comwall South Line Fence (No. Southem portion ofallotment along the altemate

Duncan and Boevers East Near southem boundary of allotment along

  

Bounda Fence (No. 0150 roosed ieline T16N, RI3W, Sec 21 and 22)

Byner Cattle Fence Near southem boundary of allotment along

roosed ieline T16N. R13W. Sec 22 and 23)

East boundary of allotment along altemative

pipeline route (Tl7N, RI3W, Sec 3, 4.9, I0, I5

and I6)

Cane Springs Fence South and north boundary of allotment

Ranch

Alternative T G85 Pipeline Corridor therefore, individual corridor segments are not

addressed separately.

  

  

  

The Altemative T gas pipeline corridor crosses

portions of the Big Sandy, Cane Springs Wash, Livestock production on allotments crossed by

Diamond Joe, Francis Creek, Gray Wash, the Altemative T gas pipeline corridor is not

Hibemia Peak B, Hot Springs, Little Cane, and expected to be impacted during construction of

Sandy allotments (refer to Table 3.8-2). Impacts the pipeline. The relatively small acreages of

on range improvements along this altemative range that W0l1|d be impacted during

corridor are not expected to be greatly different construction would be reclaimed. Livestock

than for the Proposed A¢tiQn_ A list of existing production under this altemative is not expected

range improvements located within altemative t0 be different than f0r the Pt0POSed Aetion

gas pipeline corridors is provided in Table 3.8-3. beefltl$e f0r8ge production iS expected t0 be

I mpacts on grazing management are expected to fe$t0ted Within this e0ITid0f

be similar for all segments within the corridor;
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Construction ofthe pipeline within the

Altemative T gas pipeline corridor is not

expected to have significant impacts on the

range condition of BLM grazing allotments.

Total land disturbance within this corridor

would be about 4l l acres, but 366 acres would

be reclaimed. Temporary impacts would neither

degrade nor improve range conditions

significantly.

No-Action Alternative

Under the No-Action Altemative, no impacts on

grazing resources are expected. The Project

would not be constructed and associated

facilities including the natural gas pipeline

would not be constructed. The groundwater

production and monitoring wells and associated

access roads completed on private land that were

used to identify and test the lower aquifer would

remain.

3.8.2.6 Mitigation and Residual Impacts

No significant impacts would result from the

implementation of the Proposed Action with the

actions incorporated to reduce or prevent

impacts. As a result, no additional measures to

mitigate significant impacts have been identified

for grazing management and there would be no

residual significant impacts.

3.9 RECREATION, WILDERNESS, AND

VISUAL RESOURCES

This section identifies and describes the affected

environment and environmental consequences as

they apply to recreation, wildemess, and visual

resources.

3.9.1 Recreation and Wilderness

The following sections describe the current

recreation and wildemess environment; this

represents the baseline for assessment of impacts

and environmental consequences.
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3.9.1.1 Affected Environment

Region of Influence

The region of influence for the inventory and

assessment of potential significant impacts to

recreation resources is the area within a 20-mile

radius of Wikieup. For wildemess areas the

region of influence is the area within 25 miles of

the proposed power plant site. This would

account for a substantial amount of recreation

and wildemess resources, which are situated in

all directions around the Wikieup area. Two

special cases were included in the analysis to

address potential recreation (visibility) impacts

even though they were considered outside the

region of influence. The special cases were the

Grand Canyon National Park (approximately 80

miles north of the proposed power plant site)

and Sycamore Canyon Wildemess

(approximately 95 miles northeast of the

proposed power plant site).

The evaluation of impacts on BLM-designated

“suitable” wild and scenic rivers is not included

in this Draft EIS since it was determined that the

proposed Project would not affect resources

within those sections of the Big Sandy River,

Burro Creek, and Santa Maria River designated

by BLM as “suitable” wild and scenic rivers.

Therefore, the Project would not change the

status as “suitable” for designation as a wild and

scenic river. Refer to Section 3.5 for the analysis

of potential effects on surface water including

these rivers.

Existing Conditions

The region of influence offers diverse

landscapes, views, historic resources, wildlife,

and wildemess areas (three within the region of

influence and nine total under the jurisdiction of

the BLM Kingman Field Ofiice). These

elements combine to offer a wide range of

recreation opportunities including camping,

hiking, horseback riding, rockhounding, off

highway vehicle use, photography, and hunting.

Visitors to the area can choose to take part in

active or passive recreation opportunities,
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including undeveloped (primitive) activities or

developed recreation facilities such as

campgrounds and trails. The majority of

recreation opportunities in the region occur

outside the region ofinfluence, such as along the

Colorado River, Grand Canyon, and several

wildemess areas. The Burro Creek Recreation

Area is the closest and most widely used

(moderate to high use depending upon season)

recreation facility in the area. This facility is

located approximately I2 miles to the south of

Wikieup and consists of campgrounds,

trailheads, picnic tables, and an interpretive

garden, and serves as an access to Burro Creek.

Recreation opportunities immediately

surrounding the Wikieup area primarily consist

of hiking, hunting, wildlife viewing, horseback

riding, and off-highway vehicle use. There are

no special designated trails, nor use areas for

these activities, and use volumes are relatively

low. These activities primarily are oriented

around existing access roads (such as along the

Mead-Phoenix Project 500-kV transmission line

route (corridor segment T5), washes, foothills,

and the Big Sandy River (corridor segments T5,

R5, and R4). Additionally, the Coyote Canyon

Country Club (a golf course facility) is located

along the east side of Wikieup (corridor segment

R5). This facility provides free access to the golf

course for residents of Wikieup and is a

relatively low-use activity.

There are no defined recreation uses at the

proposed power plant site since it is located on

private land zoned for industrial use. The

proposed and alternative gas pipeline corridor

cross the Carrow-Stephens Ranches ACEC

within the US 93 right-of-way (corridor segment

R4) and a BLM-designated utility corridor

(corridor segment T4). This ACEC contains

historic resources from late nineteenth century

farming and ranching activities. This ACEC has

the potential for future recreational and

educational development as stated in the

Kingman Resource Area Proposed Resource

Management Plan and Final Environmental

Impact Statement (BLM I993). If the ACEC is

developed in the future. visitor use volumes
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likely would be moderate. The remaining areas

crossed by the gas pipeline altematives have no

defined recreation uses and consist primarily of

dispersed low-use activities such as off-highway

vehicle use, hiking, horseback riding, and

hunting.

There are three wildemess areas within the

region of influence. The Upper Burro Creek

Wildemess is located approximately I0 miles to

the east of the proposed power plant site, Arrasta

Mountain Wildemess is located approximately

l3 miles south of the proposed power plant site,

and Aubrey Peak Wildemess is located

approximately 20 miles to the southwest of the

proposed power plant site. These wildemess

areas are characterized by rugged, mountainous

terrain with a diversity of plants, wildlife, and

riparian habitat. This diversity creates

outstanding scenic and recreational opportunities

throughout the wildemess areas (BLM I993).

The wildemess areas are remote and access

difficult, resulting in relatively low visitor use

volumes. However, these users are afforded the

opportunity to take advantage of solitude and

natural conditions by participating in

undeveloped recreation activities including

hiking, backpacking, camping, horseback riding,

and scenery and wildlife viewing.

The Grand Canyon National Park and Sycamore

Canyon Wildemess are Class I areas of special

national and/or regional value with respect to air

quality (visibility). The Upper Burro Creek

Wildemess, Arrasta Mountain Wildemess, and

Aubrey Peak Wildemess are Class II areas (refer

to Section 3.l for additional details). Currently,

these areas have good to excellent visibility

overall, contributing to outstanding recreation

opportunities (viewing landscape scenery).

There are exceptions to this in the case of the

Grand Canyon National Park, where there are

days where visibility is reduced due to regional

haze. Maintaining these high levels of visibility

is a primary objective for management of the

wildemess areas.
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3.9.1.2 EnvironmentalConsequences

Identification of Issues

The issues identified for use in evaluating

potential impacts on recreation and wildemess

areas included the following:

0 potential increase in the demand for

undeveloped and developed recreation

activities due to the increase in population

0 changes to the air quality or visibility in

adjacent wildemess areas and national parks

including the Burro Creek Wildemess,

Arrasta Mountain Wildemess, Aubrey Peak

Wildemess, Grand Canyon National Park,

and Sycamore Canyon Wildemess

Significance Criteria

The effects of the Proposed Action and

altematives would be considered significant if

the following were to occur:

0 increased demand for recreation activities

(i.e., due to the influx of people during

construction and operation of the proposed

power plant) would exceed capacity for that

activity in a given area such as a

campground, wildemess, and/or trail

v predicted air pollutant emissions would

cause a change in visibility greater than 5

percent for any 24-hour period in a Class I

area or Class ll wildemess area within the

region of influence

Impact Assessment Methods

The methods used for determining potential

impacts on recreation resources consisted of

evaluating current demand for recreation as well

as estimating future demand as a result of

increased population from construction,

operation. and maintenance of the proposed

Project. If the future demand for recreation

resources in the region of influence would not

exceed existing capacities, then impacts on those

Big Sandy Energy Project

Draft Environmental Impact Statement 3-118

resources would be low and less than significant.

However, if future demand for recreation

resources resulting from the Project would

exceed capacity, impacts would be high and

potentially significant, warranting mitigation

measures. Additionally, evaluation of potential

degradation of visibility for Class I areas and

Class II wildemess areas (with respect to air

quality) was derived from Section 3.1.

Actions Incorporated into the Proposed

Action to Reduce or Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent impacts on

recreation:

0 The private road portion of the proposed

access road (within Section 5) would be

posted to reduce unauthorized access.

Impact Assessment

Proposed Action

The work force required to construct the Project

would average 350 employees with a peak of

650 employees during Phase I and 240

employees with a peak of 430 employees during

Phase ll. Operation and maintenance of the

proposed Project would require approximately

25 people (refer to Section 3.I6).

The demand for recreation resources within the

region of influence as a result of these workers

would not exceed current capacity. This would

hold true for both developed and undeveloped

recreation areas including adjacent wildemess

areas. Therefore, impacts on recreation resources

and wildemess areas are expected to be low and

less than significant over the life of the Project.

The improved roads (paved) leading to the

proposed power plant site would make adjacent

landscapes more accessible. However, ofil

highway vehicle use is not expected to increase

dramatically, since the amount of potential users

during and after construction would be low.

Therefore, impacts would remain low. Also, the
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private road portion of the access road near the

proposed power plant site would be posted to

reduce unauthorized access to the Mead-Phoenix

Project 500-kV transmission line access roads.

Impacts would not be significant.

There would be no discemable change to

visibility within Class I areas or Class ll

wildemess areas as a result ofthe Project’s

emissions. Details on the visibility analysis are

in included in Section 3.l.

The proposed pipeline corridor would generally

follow major rights-of-way including US 93

(corridor segment R5), the Mead-Phoenix

Project transmission line (corridor segmentsT4,

C3, and T3) and Hackberry Road (corridor

segment Cl and RI). This would not change

existing access or encourage off-highway

vehicle use beyond what currently exists.

Therefore, the proposed pipeline corridor would

result in no impacts on recreation resources.

Communication Facilities

Installation ofthe OPGW would not have any

substantial impact on recreation and wildemess

resources. The addition of microwave dishes on

existing towers would have an insignificant

impact on recreation and wilderness resources.

Alternative R and T Gas Pipeline Corridors

The alternative pipeline corridors would have

the same impacts on recreation and wildemess

areas as the Proposed Action.

No-Action Alternative

There would be no impacts on recreation

resources and wildemess areas associated with

the No-Action Alternative.

Mitigation and Residual Impacts

No significant impacts would result from the

implementation of the Proposed Action with the

actions incorporated to reduce or prevent

impacts. No additional measures to mitigate
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adverse impacts have been identified for

recreation and wildemess. There would be no

residual significant impacts.

3.9.2 Visual Resources

The following sections describe the current

visual resources; this assessment represents the

baseline for the assessment of impacts and

environmental consequences.

The visual resources inventory and assessment

of potential impacts included the evaluation of

landscape scenic quality, views from key

observation points (KOPs), and BLM Visual

Resource Management (VRM) Classes. The

methods used for the visual resources study were

based upon guidelines established by the BLM’s

8400 series manual (Visual Resource Inventory

and Contrast Rating System, I986) and tailored

to address specific issues related to the

construction, operation, and maintenance of the

proposed Project. Data were collected from

several sources including previous

environmental studies conducted for this Project,

the Kingman Resource Area Proposed Resource

Management Plan and Final Environmental

Impact Statement (BLM I993 ), aerial

photography, numerous maps, various

environmental documents for other projects

occurring in the vicinity, and field review.

3.9.2.1 Affected Environment

The following sections describe the current

visual conditions. The description of current

conditions represents the baseline for the

assessment of impacts.

Region of Influence

The visual region of influence represents the

landscapes within which construction, operation,

and maintenance of the proposed Project

potentially could result in significant impacts on

visual resources. The visual region of influence

was determined to be the area within a 5-mile

radius of the proposed power plant site (Figure

3.9-l) and a 2-mile-wide area (I mile on either

Affected Environment and

Environmental Consequences

June 2001



side of the assumed centerline) for the proposed

and altemative gas pipeline routes. The 5-mile

radius was established to account for height and

potential visibility of the plant HRSG stacks

(130 feet high) and other vertical facilities at the

plant site (e.g., tanks, transmission line

structures), as well as vapor plumes emanating

from the HRSG stacks and cooling towers.

There are locations (e.g., higher elevations in the

Hualapai and Aquarius mountains and the

Carrow-Stephens Ranches ACEC) beyond these

distances where the proposed power plant could

be seen under ideal conditions (i.e., no

intervening terrain or vegetation and clear

visibility). However, at distances beyond 5 miles

significant impacts are not expected (refer to

Section 3.9.2.2).

The region of influence for the required

communication facilities at Hayden Peak and the

Phoenix and Perkins Substations would consist

of the area within 2 miles of the facilities.

Beyond 2 miles the proposed modifications

would not be recognizable.

Existing Conditions

Scenic Quality

The region ofinfluence falls within the Basin

and Range Physiographic Province (Fennemen

1931). The Basin and Range landscape is

characterized by isolated, roughly parallel,

north-south trending mountain ranges separated

by basins and/or drainages. The mountains can

be steep-sloped with jagged ridgelines or

smooth-sloped with rounded peaks. The higher

elevation mountain slopes have a sparse to

moderate cover of vegetation (e.g., juniper,

pifion, globe mallow, barben'y, banana yucca)

due to the rocky outcrops and soils. The lower

elevation mountain slopes have a sparse cover of

Arizona Upland Sonoran Desertscrub vegetation

(e.g., paloverde, mesquite, saguaro, ocotillo,

cholla, yucca). The drainages are primarily

ephemeral with a moderate to dense cover of

xeroriparian vegetation (e.g., paloverde,

mesquite, creosote, desert willow) along the

edges ofthe channels. The vegetation in the

drainages adds color and distinctly contrasts

with the surrounding desert landscape. There is

limited landscape diversity in the basins

consisting mainly of flat to gently rolling terrain

with sparse Arizona Upland Sonoran

Desertscrub or Semi-Desert Grassland (e.g.,

bush muhly, black grama, creosote, snakeweed,

yucca) vegetation types.

Distinctive landscapes in the region of influence

include the Hualapai Mountains on the west,

Aquarius Mountains on the east, and Big Sandy

Valley in between the mountains.

Scenic Quality

Scenic quality is detennined by evaluating the overall

character and diversity of landforrn vegetation, water,

color, and cultural or manmade features in a given

landscape. Typically, more complex or diverse

landscapes have higher scenic quality. The

landscapes in the region of influence were assigned

one of the following three scenic quality

classifications based on these elements:

Class A — landscapes of outstanding or distinctive

diversity or interest

Class B - landscapes ofcommon or average diversity

or interest

Class C — landscapes of minimal diversity of interest.

 
 

There are five distinct scenic quality units

located in the region ofinfluence, including

mountains, foothills, rivers/drainages,juniper

plains. and desert scrub. The Hualapai

Mountains (west of the proposed power plant

site and along corridor segments R5, T4, C3, and

T3) and Aquarius Mountains (east ofthe

proposed power plant site along corridor

segments T5, R4, C3, and R3) are Class A

landscapes that dominate the setting due to their

size and diversity of characteristics. These

mountains are characterized by jagged ridgelines

(3,500 to 7,000 feet) and dissected slopes

leading into major drainages. There are little to

no visible manmade modifications in the

mountains with the exception of some minor
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roads (e.g., Chicken Springs Road). Vegetation

on the mountain slopes consists of a mixture of

saguaro cactus, paloverde trees, ocotillo, prickly

pear cactus, and creosote, which adds

contrasting colors to the landscape.

The Big Sandy River (along or near corridor

segments R5, T5, and R4) also is a Class A

landscape and a unique feature within the region

of influence. The moderate to dense xeroriparian

and riparian vegetation along the river exhibits

colors and textures that contrast with the

surrounding desert landscape. These features

make the river one ofthe most recognizable

landscapes in the region of influence. The river

extends from central portion of the region of

influence through the southem portion. The river

is north-south trending and parallels the east side

of US 93 until it crosses under the highway west

ofthe proposed power plant site.

The Class B foothills (along corridor segments

R5, R4, R3, T5, T4, and T3) are an extension of

the mountain landscapes with no distinctive

ridgelines (2,000 to 3,500 feet) and smooth,

rounded slopes. Vegetation is primarily Arizona

Upland Sonoran Desertscrub and adds to the

visual quality of these landscapes. Foothill areas

occur near the proposed power plant site at the

southem end of the region of influence and near

the northem end of the Big Sandy River midway

between Wikieup and l-40.

The Class Bjuniper plains (along corridor

segments T2 and Tl) occur near the northern

end of the region of influence on the south side

of l-40. This landscape is characterized by

rolling to relatively flat grassland terrain. There

is a moderate cover ofjuniper dispersed

throughout the grasslands, which adds

contrasting colors and textures to the landscape.

Small drainages with areas of eroded slopes and

exposed soils add to the visual quality of the

area.

The majority of the landscape within the region

of influence is Class C desert scrub (along

corridor segments R5, R4, T4, C3, R3, T3, R2,

Rl, C2, and C l). These areas are characterized
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by relatively flat to rolling terrain with a low to

moderate density cover of vegetation including

creosote, cacti. and grasses. There are numerous

small drainages cutting through the terrain

adding slightly to the visual quality ofthis

landscape. A unique feature found in this

landscape is the Carrow-Stephens Ranches

ACEC . This historic ranch setting is located

approximately 7 miles north of Wikieup and is

characterized by the presence of an 1880s two

story ranch house, a pioneer cemetery, and a

1930s Depression-era cannery. This site is

indicative of the late nineteenth century fanning

and ranching lifestyle as stated in the Kingman

Resource Area Proposed Resource Management

Plan andFinal Environmental Impact Statement

(BLM I993). Management efforts emphasize

maintaining and improving the “historic feel” or

“sense of place” at the ranch.

Residential and commercial development occurs

throughout Wikieup. This development occurs

in a linear pattem along US 93. The residential

areas consist of low-density, large-lot

development with primarily native vegetation

throughout the area (along corridor segments R5

and T5 ). The commercial areas are located

immediately adjacent to US 93 and consist of

restaurants, convenience stores/gas stations, gifl

shops, and machine/maintenance shops, as well

as numerous signs and lights (along corridor

segment R5). Development lacks definition in

terms of architectural or planning themes.

However, this lack of definition contributes to

the unique character and “small town” feel in

Wikieup. Dispersed residential development

(e.g., single-family homes and small ranches)

occurs in the region of influence outside of

Wikieup.

There are numerous cultural and manmade

modifications present in the region of influence.

There is a BLM-designated utility corridor,

which has 500-kV, 345-kV, and 69-kV

transmission lines (along corridor segment T5,

T4, C3, T3, T2, and Tl) crossing the region of

influence from the proposed power plant site to

l-40. The transmission lines are a noticeable to

dominant feature in the landscape depending on
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their location in the landscape (e.g., proximity,

skylined, backdropped). Additional

infrastructure in the area consists of the US 93

(along corridor segments R5, R4, C3, and R3)

and several non-paved roads. The highway

corridor runs the full length of the region of

influence from north to south. This corridor is

well traveled and is a distinct feature in the

landscape. The non-paved roads include

Chicken Springs Road (along corridor segment

R5) and numerous unnamed roads throughout

the region of influence. These roads provide

access to many sites, allowing people to

experience diflerent levels of scenic quality. In

some cases, the roads have left “scars” in the

soil surface that contrast with the adjacent

conditions allowing them to be visible from

distant areas. In areas with scenic quality Class

A and B landscapes, these roads can detract

from the natural qualities and appeal of the

landscape.

Additionally, the Hayden Peak and Phoenix and

Perkins Substations have numerous

modifications including large towers, buildings,

transfonners, electrical equipment, and fences

present which are dominant features in the

landscape.

Key Observation Points and Other Viewing Areas

KOPs are viewing locations that are

representative of the most sensitive viewers that

would view the proposed Project. The inventory

of KOPs included the following three

components:

Q identification of KOPs

0 viewer sensitivity

0 Project visibility (seen areas and distance

zones).

KOPs were identified based on review of

available land use data, field review, public and

agency review, and previous environmental

studies in the region of influence. Additionally, a

general inventory of other sensitive viewing

areas was documented to account for distant

viewers who see the Project facilities, but would

not be significantly impacted.

Viewer sensitivity is a measure of the degree of

concem for change in the visual character of a

landscape. Viewer sensitivity is determined by

evaluating type of use, user attitude, volume of

use, influence of adjacent land use, and viewing

duration. Two levels of sensitive views were

evaluated for this Project—high and moderate.

Low sensitivity views were not evaluated since

they would not result in significant visual

impacts.

Visibility reflects how the proposed Project

would be seen and what distance it is from a

particular KOP or viewing area. There were

three distance zones defined within the region of

influence, as follows:

Q Foreground views: 0 to I mile

0 Middleground views: I to 3 miles

Q Background views: 3 to 5 miles (views

beyond 5 miles are considered outside the

zone of influence)

There were five KOPs identified for this Project

(Figure 3.9-2). The following descriptions

characterize the viewing conditions relative to

the proposed Project for each of the KOPs. Two

of these KOPs are outside the region of

influence for the plant site, but are within the

region of influence for the proposed and

altemative pipeline corridors.

KOP #1 - Community of Wikieup (High

Sensitivity)——Wikieup has the highest

concentration of residential views within the

region of influence. There would be background

views (approximately 4 miles away) of the

proposed power plant site from these residences.

Corridor segment R5 would be visible from this

KOP since it would parallel US 93 bisecting

Wikieup.
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There would not be views from this KOP of

corridor segment T5 due to distance and

relatively low profile.

KOP #2 - Chicken Springs Road (Moderate

Sensitivitjy)—This road is located on the

northwest side of Wikieup. The road serves as

an access from the Wikieup area to Dutch Flat

on the west side of the Hualapai Mountains. This

road has open panoramic views of the entire

region of influence. The westemmost portions of

the road increase in elevation providing unique

viewing opportunities of the entire valley and

surrounding mountain landscapes when

traveling east. The proposed power plant site

would be visible in the distant background

(approximately 7 miles away) and is considered

to be outside the 5-mile region of influence.

Corridor segment R5 would be visible in the

foreground to middleground (approximately

0.25 to 2 miles away) from this KOP.

Corridor segment T5 along the Mead-Phoenix

Project 500-kV transmission line route would

not be visible from this KOP due to distance

(approximately 2.5 to 6 miles away depending

upon location on the road) and low profile.

KOP #3 - US 93 (High Sensitivity)——There are

several locations along US 93 where the

proposed power plant site would be visible in

the background distance zone. A section of US

93 in the southem portion ofthe region of

influence has been designated scenic by the

ADOT Parkways, Historic, and Scenic Roads

Advisory Committee (ADOT 1993). The first

location where the power plant may be visible is

within this designated scenic section of the

highway along a hilltop approximately 3.5 miles

south (background views) of the proposed power

plant site. The second location is the section of

US 93 near Wikieup where viewing conditions

are the same as those described for KOP #1. The

third section is located 5 miles north of Wikieup.

The proposed gas pipeline corridor and corridor

segments R5, R4, and R3 would be visible

(within approximately 150 feet) for the entire
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length of US 93. Corridor segments R1 and R2

would be visible where they parallel Hackbeny

Road.

Portions of the Altemative T gas pipeline

corridor would be visible from two locations

along US 93. The remaining areas would not be

visible due to distance and low profile. Corridor

segment T5would be visible where the corridor

crosses US 93 approximately 2.5 miles south of

the Carrow-Stephens Ranches ACEC. Corridor

Segment C3 would be visible approximately 10

miles north of the Carrow-Stephens Ranches

ACEC where the corridor would be within 0.25

mile along the west side of US 93. Corridor

segment C1 would be visible from a location

approximately 3.5 miles south of l 40 where the

corridor crosses US 93.

KOP #4 - Carrow-Stephens Ranches ACEC

(High Sensitivity)—The proposed power plant

site would be viewed in the distant background

(approximately 9 to 10 miles away) and is

considered to be outside the 5-mile region of

influence. There are very few viewers currently

visiting the Carrow-Stephens Ranches ACEC.

However, future plans for developing the ACEC

as an “interpretive site" for cultural resources

likely will increase the number of potential

viewers.

Corridor segment T4) would be visible in the

foreground where it crosses through the ACEC

boundaries. Corridor segment R4 would be

visible where it crosses through the southwest

comer of the Carrow-Stephens Ranches ACEC.

KOP #5 - Nettie ’s Place Residence (High

Sensitivity)—This residence is the closest

viewer to the proposed power plant site (less

than 1 mile). The existing transmission line

corridor (consisting of 500-kV, 345-kV, and 69

kV transmission line structures) is partially

visible crossing in front of the proposed power

plant site.

Corridor segment R5 would be visible in the

foreground where it would parallel the proposed

access road leading to the proposed power plant
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site. Corridor segment T5 would not be visible

from this KOP due to distance and low profile.

Other Viewing Areas——There are other locations

with potential views of the proposed Project

facilities, including Hackberry Road, I-40,

several rural residences, and dispersed recreation

areas. Corridor segment Rl would be visible in

the foreground where it parallels Hackbeny

Road near the northem end of the region of

influence. Hackberry Road is a low-use, non

paved road providing access to dispersed rural

residences in the area. Views of corridor

segment Rl) and corridor segment Tl would be

visible in the foreground where they intersect l

40.

There are middleground views (approximately

1.5 miles west) of the proposed power plant site

from several rural residences. Additionally, there

are middleground views (approximately 2.5

miles southwest) of the proposed power plant

site from two residences. There are several

dispersed rural residences near the central and

northem portions of the region of influence

along the proposed and altemative pipeline

corridors. These residences have foreground to

middleground views from less than I00 feet to

more than l mile away.

Additionally, there are potential views from

dispersed use recreation areas (undefined

viewpoints) such as hunting or hiking areas

along the Big Sandy River and in the adjacent

mountains. Views from these areas are difficult

to define and quantify. However, it is likely that

use volume is low and views would be

intermittent and short tenn.

Potentially, the region of influence, including

the Wikieup area, may see future growth.

However, no specific future plans for residential

development, recreation, commercial

development, and roads were identified.

Therefore, this study does not attempt to

characterize future viewing conditions.
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BLM Visual Resource Management Guidelines

VRM Classes establish guidelines for

determining the acceptable level of change to

visual resources on BLM lands. Private, state,

and county lands within the region of influence

do not have formal guidelines for the

management of visual resources. Although the

VRM guidelines strictly apply only to BLM

managed public lands, to be consistent, the

VRM classification guidelines were used for all

lands within the region of influence. VRM

classes in the region of influence were identified

from the Kingman Resource Area Proposed

Resource Management Plan and Final

Environmental Impact Statement (BLM I993).

Visual Resource Management Classes

Visual Resource Management (VRM) Classes are

determined by evaluating three components - scenic

quality, visibility fi'om sensitive viewpoints, and

sensitivity of viewpoints. The following is a

summary of the VRM Classes.

Class I— The objective of this class is to preserve the

existing character of the landscape. Changes to the

landscape character must be low and should not be

evident.

Class II — The objective of this class is to retain the

existing character ofthe landscape. Changes to the

landscape character may attract slight attention, but

should be subordinate to the visual setting.

Class Ill - The objective of this class is to partially

retain the existing character of the landscape.

Changes to the landscape character may begin to

attract attention, but should not dominate the visual

setting.

Class IV — The objective of this class is to allow for

activities that modify the existing character of the

landscape. Changes to the landscape character may

attract attention and dominate the visual setting.

However, these activities should minimize changes to

the landscape where possible.

 

VRM Class ll, Ill, and lV landscapes were

identified in the region of influence. Class lV

lands are predominant and consist of landscapes
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along the proposed gas pipeline corridor

(corridor segments T4, C3, T3, Cl, and RI);

Altemative T gas pipeline corridor (corridor

segments T4, C3, T3, T2, and Tl ); and

Altemative R gas pipeline corridor (corridor

segments R5, R4, R3, R2, and RI) located in

areas of Class C scenic quality which are seen

by a low to moderate number of sensitive

viewers (primarily from US 93 and dispersed

residences). These altematives follow a BLM

designated utility corridor and US 93.

Class lll landscapes occur near the eastem and

southem boundaries of the region of influence

surrounding the proposed power plant site.

These landscapes consist of Class B scenic

quality which is seen by a low to moderate

number of sensitive viewers (primarily US 93

and dispersed residences). The Class Ill

landscapes are found along the proposed gas

pipeline corridor (corridor segment R5);

Altemative T gas pipeline corridor (corridor

segment T5); and Altemative R gas pipeline

corridor (corridor segment R5).

Class ll landscapes occur along the Big Sandy

River from the southem to central portions of

the region of influence. These landscapes consist

of Class A scenic quality areas seen by a

moderate to high number of sensitive viewers

(primarily from US 93, Wikieup, and dispersed

residences). The proposed and altemative gas

pipeline routes cross the Class ll Big Sandy

River north and south of Wikieup. The Class II

landscapes are found along the proposed gas

pipeline corridor (corridor segment R5);

Altemative T gas pipeline corridor (corridor

segment T5); and Alternative R gas pipeline

corridor (corridor segments R5 and R4).

The proposed power plant site is located on

private land. Therefore, it is not specifically

subject to BLM VRM guidelines. It is

surrounded by Class Ill landscapes and the

closest Class ll landscapes are approximately 1

to 1.5 miles away.
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3.9.2.2 EnvironmentalConsequences

Identification of Issues

Impacts on visual resources resulting from the

proposed Project would be both short term and

long term. Issues relative to evaluating impacts

on visual resources are listed below.

Short-term Issues:

0 presence of construction vehicles and

equipment (e.g., cranes, trucks, bulldozers,

scaffolding)

0 dust and emissions from construction

equipment

0 construction lighting

Long-term Issues:

~ terrain and vegetation disturbance at the

proposed power plant site (approximately 56

acres), as well as along the pipeline and

access roads

0 presence of aboveground facilities at the

proposed power plant site including the

following:

0 combustion turbine generators (CTGs),

approximately 60 feet high

v HRSG, approximately 93 feet high

0 HRSG exhaust stacks, approximately 130

feet high

0 steam turbine generator (STG),

approximately 37 feet high

Q cooling tower (CT), approximately 40 feet

high

0 water storage tanks, approximately 43 feet

high
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0 power plant substation and transmission line

structures, approximately 35 to I25 feet high

- presence of communication facilities

including a 60 feet high communication

tower and two I0 feet diameter

microwave dishes

0 presence of visible vapor plumes emanating

from the HRSG exhaust stacks and CT cells

0 night lighting for operations and

maintenance

Significance Criteria

Impacts would be considered significant ifthe

following were to occur:

Q non-compliance with applicable agency

VRM guidelines, including the following:

- BLM Visual Resource Management

Classifications

- ADOT Parkways. Historic, and Scenic

Roads Program

- Mohave County “Night Sky Ordinance”

0 a substantial degradation of the character or

scenic quality ofa landscape in terms ofthe

form, line, color, and texture qualities that

make the setting unique, identifiable, or

establish a “sense of place” as a result of the

proposed Project

0 introduction of substantial dominant visual

changes in the landscape that are seen by

highly sensitive viewers (e.g., residences,

recreation areas, scenic roads) including, but

not limited to the following:

- partial or full view blockage of

surrounding viewsheds (e.g., ridgelines

and riparian corridors) by the proposed

facilities, where there currently are

unobstructed views

- skyline views of proposed facilities

- substantial earthwork (cut and fill) that

exposes visually contrasting soils or

rock and does not repeat natural

contours of the surrounding terrain

Impact Assessment Methods

The assessment of potential significant impacts

on visual resources resulting from the Proposed

Action was based on the evaluation of visual

contrast as defined by the BLM’s 8400 series

manual (Visual Resource Inventory and Contrast

Rating System, I986).

Visual contrast is a measure of the perceptible

level of change to landscape scenic quality and

views from KOPs resulting from the proposed

Project. Viewing variables affecting visual

contrast include vegetation or terrain screening,

atmospheric conditions, daytime vs. nighttime

conditions, and visual absorption capability

(VAC). VAC is defined as the extent to which

the complexity of the landscape can absorb

changes without affecting the overall visual

character.

The BLM Visual Contrast Rating Worksheet

(Form 8400-4) was used as the basis for

establishing potential visual contrast levels.

These worksheets were completed in the field

and are available for review at the BLM

Kingman Field Office. Additionally, visual

simulations were prepared using photography

and computer-generated three-dimensional

models to assist in determining visual contrast

levels.

There were four visual contrast (modification)

levels established for this Project, as described

below.

Not NoticeabIe—Changes in the landscape

scenery or views that would not be evident

(weak contrast) unless pointed out due to such

factors as previous disturbance, distance, terrain

and vegetation screening, dominance of adjacent

landscape features, and visual absorption due to
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background terrain. Changes typically would be

viewed in the background and would be

unobstructed. However, middleground views

may be included that are partially screened or

foreground views that would be completely

screened.

N0ticeable—Changes in the landscape scenery

or views that would be evident (weak/moderate

contrast) but visually subordinate to the setting

due to the factors described above. These

changes may attract slight attention, but would

not compete with adjacent landscape scenery or

views. Changes typically would be viewed in the

middleground or background and would be

unobstructed. However, foreground views may

be included that would be partially screened.

Co-dominant—Changes in the landscape

scenery or views that would attract attention

(moderate contrast) and begin to compete with

adjacent landscape scenery or views. Changes

typically would be viewed in the middleground

and would be unobstructed or partially screened

in the foreground.

Dominant—Changes in the landscape scenery

or views that would become the focal point or

most significant (strong contrast) feature in the

setting. Changes typically would be viewed in

the foreground, be unobstructed, and in extreme

cases may be partially screened. Such changes

often cause a lasting impression when viewed in

the landscape.

The severity of impacts is detennined by

combining the landscape scenic quality classes

and viewer sensitivity levels for KOPs

determined in the inventory with the visual

contrast/modification levels described above.

Tables 3.9-I and 3.9-2 summarize the impacts in

terms of high, moderate, and low levels. The

impact levels assume the application of

mitigation measures that are part of the Proposed

Action and presented in Section 2.2.8.8. Table

3.9-3 summarizes the compliance with BLM

VRM Classifications.
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Five visual simulations (3D computer models),

one from each of the KOPs, were prepared to

assist with the assessment of impacts to visual

resources. The simulation prepared from KOP

#1 - Community of Wikieup (refer to Figure

3.9.3) is the only one shown in this Draft EIS,

since it represents a characteristic view of the

proposed power plant seen by the general public.

Simulations for the other KOPs illustrated

limited views of the power plant due to short

viewing duration, increased viewing distance,

and screening from intervening terrain and

vegetation.

Actions Incorporated into the Proposed

Action to Reduce or Prevent Impacts

As described in Section 2.2.8.8, all lighting

would be shielded and directed downward, in

accordance with the Mohave ”Night-Sky”

Ordinance. In addition, the proposed power

plant would be painted to blend with the natural

background. All areas disturbed by construction

would be reclaimed (landscape recontoured and

rocks scattered randomly and planted with

native vegetation, which would help ensure that

the proposed Project facilities blend with the

surrounding area.

Impact Assessment

Proposed Action

Proposed Power Plant Site

Long-tenn impacts would begin alter

construction of the proposed power plant and

remain over the life of the Project. Modifications

would be noticeable to co-dominant primarily

due to surface disturbance and the introduction

of additional industrial facilities (turbines,

exhaust stacks, CTs, water tanks, substation, and

evaporation ponds) into scenic quality Class B

foothill landscapes at the proposed power plant

site. Impacts would be moderate and less than

significant after the application of actions to

reduce impacts and due to the presence of a

BLM-designated utility corridor, which has 500

kV, 345-kV, and 69-kV transmission lines
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TABLE 3.9-3

COMPLIANCE WITH BLM VRM CLASSIFICATIONS

Visual Contrast or

Modification Levels

VRM Class

Class II Class lll Class IV

 
 

* There are no VRM Class I landscapes in the region of influence

"‘* Compliance may depend upon implementation of mitigation measures to reduce visual contrast

bisecting the proposed power plant site and

evaporation ponds.

The proposed power plant would be a noticeable

feature in the landscape as viewed from KOP #1

- Community of Wikieup (approximately 3.5 to

4 miles away). Impacts on these views would be

moderate to low, since they are partially

screened by vegetation, terrain, and occasionally

surrounding development. A simulation of the

view of the proposed power plant from KOP #1

is included as Figure 3.9-3. The Aquarius

Mountains to the east are the dominant feature in

the landscape when viewed from this KOP. The

Big Sandy River in the foreground

(approximately 0.25 mile away) is a secondary

feature that attracts viewer attention from this
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KOP. Additionally, the Hualapai Mountains to

the west are a dominant feature in the landscape,

which may draw attention away from views of

the proposed power plant. At this distance, the

proposed power plant would tend to be absorbed

into the landscape. Visible water vapor plumes

would contribute to the visibility of the proposed

power plant from this KOP and likely would be

a co-dominant feature when they occur. Lighting

also would contribute to the noticeability of the

proposed power plant during nighttime hours;

however, impacts would be reduced to low

levels because of the measures proposed as part

of the Proposed Action (refer to Section 2.2.8.8).

Based on the significance criteria, these impacts

would not be significant.
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EXISTING CONDITIONS: View from Wikieup Mobil Station looking southeast to the proposed plant site

' < I

  

ii‘ it

."

__- . .4

SIMULATIO

Photographic Simulation

Big Sandy Energy Project EIS

Figure 3.9-3





The proposed power plant would be a noticeable

to not noticeable feature in the landscape when

viewed from KOP #2 - Chicken Springs Road

(approximately 7 miles away). This is primarily

because the proposed power plant site is located

at a relatively long distance and is partially to

fully screened due to intervening terrain and

vegetation from this KOP, as well as being

absorbed by background terrain. Additionally,

the Big Sandy River, Hualapai Mountains, and

Aquarius Mountains are the dominant features

visible in the landscape from this KOP. The

most noticeable features would be the presence

of water vapor plumes during the day and light

during nighttime hours. Visible night lighting

would be reduced to low levels since they would

be shielded and directed away from viewers.

Based on the significance criteria, impacts on

this KOP would be low and less than significant.

KOP #3 - US 93 has several viewing locations

where the proposed power plant and access road

would be not noticeable to noticeable primarily

due to intervening terrain and vegetation, as well

the dominance of the surrounding mountain

landscapes. The proposed power plant would not

be noticeable along the stretch of highway west

of the proposed power plant site where views are

oriented primarily north and south away from

the site. However, the access road would be

noticeable since it is located immediately

adjacent to the highway. The most noticeable

location is the designated scenic section of the

highway south of the proposed power plant site

where northbound views (relatively short

duration) are oriented directly toward the

proposed power plant site (approximately 3.5

miles away). The upper portions of the HRSG

and exhaust stacks, along with the cut slope

created by the earthwork at the power plant site,

would be the most visible features from this

KOP. However, the power plant and cut slope

would tend to be absorbed into the landscape

since the plant facilities would be surface treated

to match colors in the surrounding environment

and after the cut slope has been revegetated.

The second location along US 93 where the

proposed power plant would be most noticeable

Big Sandy Energy Project

Draft Environmental impact Statement 3-132

is north of Wikieup where southbound views are

partially directed toward the proposed power

plant site in similar conditions described above.

Similar to other viewing areas, night lighting

and water vapor plumes would be the most

visible features associated with the proposed

power plant. Impacts for this KOP would be

moderate along the scenic portion of the

highway and low for the remaining sections after

the application of measures. Based on the

significance criteria, impacts along US 93 would

not be considered significant.

KOP #4 - Carrow-Stephens Ranches ACEC is

approximately 9 to 10 miles away from the

proposed power plant site and views would

range from not noticeable during daytime hours

to potentially noticeable during nighttime hours.

Impacts on views would be low primarily due to

distance, orientation, and absorption from

background terrain. Another potentially

noticeable feature of the proposed power plant

from this KOP would be the water vapor

plumes. However, occurrence of the plumes

would be relatively infrequent. Based on the

significance criteria, impacts would be less than

significant.

The highest visual impacts would occur at KOP

#5 — Nettie’s Place Residence. Impacts on these

views would be moderate due to the proximity

(less than l mile) of the KOP to the proposed

plant site. The most noticeable feature would be

the cut slope created by the earthwork at the

plant site (including the evaporation ponds)

since it is the highest point where modifications

to the landscape occur. The cut slope would be

visible primarily during the first several years

after construction, until vegetation of the

disturbed area establishes itself. Foreground

screening from intervening vegetation and

terrain would reduce the overall visual contrast

of the proposed power plant from this KOP from

co-dominant to noticeable. The impacts would

be less than significant, since the proposed

power plant would partially blend with

background terrain when painted with earth

tones consistent with the surrounding landscape.
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Water vapor plumes emanating from the CT

cells and HRSG exhaust stacks would be

occasionally visible from KOP #5 during

daylight hours. These plumes would occur only

under certain atmospheric conditions (i.e.,

primarily during winter when cold temperatures

and high humidity are common), with the CT

plumes visible more frequently than the HRSG

plumes. Plumes that are 164 feet high are

expected to occur less than 5 percent of hours

during the course of a year and plumes that are

greater than 230 feet high would be expected to

occur less than 3 percent of yearly hours. The

plumes would appear as a medium-density

white/gray cloud rising above the proposed

power plant site and would occur primarily at

night during winter months. The plumes would

partially block views of the Aquarius Mountains

from KOP #5. When visible, the plumes would

be co-dominant to dominant depending upon

their height above ground and duration of time

visible. Impacts resulting from the plumes would

be high to moderate. However. the plumes only

would be visible a small percentage of daytime

hours, and therefore would result in less than

significant impacts.

There currently are no lights visible to the east

of KOP #5. Therefore. lighting would be co

dominant (partially screened) and contribute to

impacts during the nighttime. Impacts would be

reduced to moderate levels by implementation of

shielding and directive devices. Based on the

significance criteria, impacts from night lighting

would be less than significant.

Impacts on other viewing areas described in the

affected environment section would be low and

insignificant primarily due to limited visibility

of the proposed power plant site. Additionally,

measures included in Section 2.2.8.8 (i.e.,

surface treated facilities. revegetation of

disturbed areas. and shielding devices on lights)

would reduce visual contrast with the

surrounding landscape.

The proposed power plant site is located on

private land (zoned industrial) and therefore

does not have established visual resource
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management guidelines. The proposed power

plant and associated facilities would comply

with all applicable agency visual resource

management guidelines including BLM VRM

classifications, ADOT’s Parkways, Historic, and

Scenic Roads Program; and Mohave County’s

“Night Sky” Ordinance, and therefore would not

result in a significant impact.

Short-tenn impacts resulting from the

construction of the proposed power plant

primarily would result from the visibility of

equipment and dust related to the construction

process. Additionally, lighting present during

nighttime hours would contribute to short-tenn

impacts. These impacts would occur primarily to

KOP #5 - Nettie’s Place Residence and would

range from moderate to low depending upon the

size and type of equipment (e.g., high cranes,

scaffolding, earth moving equipment). These

short-term impacts would be less than

significant.

Communication Facilities

Visible modifications and impact levels for the

proposed communication towers (approximately

60 feet high) and microwave dishes would be

the same as previously described for the

proposed power plant site.

Modification levels for the installation of

microwave dishes would range from noticeable

from views within 0.25 mile to not noticeable to

views from beyond 0.25 mile. Impacts would be

low and insignificant primarily due to the

presence of numerous existing towers, buildings,

and microwave dishes. Impacts would be the

same for facilities at the Phoenix and Perkins

Substation sites.

Replacing the existing overhead static wire with

an OPGW on the existing 345-kV transmission

line would not be noticeable since it would

appear nearly identical. Based on the

significance criteria, therefore, impacts would be

low and insignificant.
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Proposed Gas Pipeline Corridor

Long-terrn impacts would begin after the

construction of the gas pipeline along the

proposed route. The proposed gas pipeline route

follows existing right-of-way along the Mead

Phoenix Project 500-kV transmission line route

and Hackberry Road. The modifications

resulting from the proposed gas pipeline corridor

would range from noticeable in areas where

existing right-of-way disturbance is evident to

not noticeable where existing disturbance is

prevalent. Low to moderate impacts would occur

where the proposed pipeline corridor crosses

scenic quality Class B foothill landscapes west

of the proposed power plant site (corridor

segment R5) and juniper plains south of l-40

(corridor segment T3). The remainder of the

proposed pipeline corridor would cross Class C

desert scrub landscapes (corridor segments T4,

C3, Cl, and Rl) resulting in low impacts. Based

on the significance criteria, impacts on scenic

quality would be less than significant.

Modification levels would range from not

noticeable to noticeable and impacts on KOPs

and other viewing areas would be low where the

corridor is adjacent to previously disturbed

right-of-way. Modification levels would be

noticeable to co-dominant and impacts on KOPs

and other viewing areas would be moderate

where the corridor would diverge beyond I/8 of

a mile from previously disturbed right-of-way.

The most visible portion of the proposed gas

pipeline corridor would be where it crosses US

93 and to residences located near its intersection

with the Big Sandy River (corridor segments R5

and T4). Modification levels here would be

noticeable and impacts would be moderate to

viewers traveling in both directions along the

highway as well as the residences. Contrasting

rocks or soil in the disturbed area may contribute

to this impact. The application of reclamation

and other measures proposed as part of the

Proposed Action would reduce visual contrast of

the pipeline with the surrounding landscape.

Based on the significance criteria, impacts on

KOPs and other viewing areas would be less

than significant.

The proposed gas pipeline corridor would be in

compliance with BLM Class ll, Ill, and lV

landscapes. This is primarily due to its location

adjacent to existing right-of-way and the

implementation of the measures described in

Section 2.2.8.8.

Short-tenn impacts resulting from the

construction of the pipeline primarily would

result from the visibility of equipment and dust

related to the construction process from KOPs

#l - Community of Wikieup, #3 - US 93, and #5

— Nettie’s Place Residence. The equipment (e.g.,

backhoes, bulldozers, trucks) and dust could

temporarily block views to distant mountain

landscapes. These short-tenn impacts would be

moderate and, based on the significance criteria,

they would be less than significant.

Altemative R Gas Pipeline Corridor

Long-terrn impacts would begin after the

construction of the gas pipeline along the

Altemative R gas pipeline corridor.

Modification levels would range from not

noticeable to noticeable and impacts on scenic

quality would be low where the corridor is

adjacent to previously disturbed right-of-way.

Modification levels would be noticeable to co

dominant and impacts on scenic quality would

be moderate where the corridor would diverge

beyond I/8 of a mile from previously disturbed

right-of-way.

The Altemative R gas pipeline corridor would

cross (corridor segment R5) or be adjacent to

(corridor segment R4) the scenic quality Class A

Big Sandy River near the middle of the region of

influence resulting in moderate to low impacts.

Moderate to low impacts would occur where the

Altemative R gas pipeline corridor crosses

scenic quality Class B foothill landscapes west

of the proposed power plant site along the

proposed access road (corridor segment R5).

The remainder ofthe Altemative R gas pipeline

corridor would cross Class C desert scrub
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landscapes (corridor segment R4, C3, R3, R2,

and RI) throughout the middle of the region of

influence and result in low impacts on scenic

quality. Based on the significance criteria,

impacts on scenic quality would be less than

significant.

Modification levels would range from not

noticeable to noticeable and impacts on KOPs

and other viewing areas would be low where the

corridor is adjacent to previously disturbed

right-of-way. Modification levels would be

noticeable to co-dominant and impacts on KOPs

and other viewing areas would be moderate

where the corridor would diverge beyond I/8 of

a mile from previously disturbed right-of-way.

The Altemative R gas pipeline corridor would

be visible for the entire length of US 93

(corridor segment R5, R4, C3, and R3) and

Hackberry Road (corridor segment R2 and RI ).

Modification levels here would be noticeable

and impacts would be moderate to viewers

traveling in both directions along the roadways.

Contrasting rocks or soil in the disturbed area

may contribute to this impact. Revegetation of

disturbed areas would reduce visual contrast of

the pipeline with the surrounding landscape.

Impacts to KOPs and other viewing areas would

be less than significant.

The Altemative R gas pipeline corridor would

be in compliance with BLM Class II (corridor

segments R5 and R4), Class Ill (corridor

segment R5), and Class IV (corridor segments

R5, R4, C3, R3. R2, and RI) landscapes. This is

primarily due to its location adjacent to

previously disturbed right-of-way.

Altemative T Gas Pipeline Corridor

Long-terrn impacts would begin after the

construction of the gas pipeline along the

Altemative T gas pipeline corridor. The

Altemative T gas pipeline corridor follows

existing right-of-way along the Mead-Phoenix

Project 500-kV transmission line route.

Modification levels would range from not

noticeable to noticeable and impacts on scenic
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quality would be low where the corridor is

adjacent to previously disturbed right-of-way.

Modification levels would be noticeable to co

dominant and impacts on scenic quality would

be moderate where the corridor would diverge

beyond I/8 of a mile from previously disturbed

right-of-way.

The Alternative T gas pipeline corridor would

cross the scenic quality Class A Big Sandy River

(corridor segment T5) near the southem end of

the region of influence, resulting in moderate

impacts. Low to moderate impacts would occur

where the altemative pipeline route crosses

scenic quality Class B foothill landscapes

northwest of the proposed power plant site

(corridor segment T5) and juniper plains south

of I-40 (corridor segments T3, T2, and Tl ). The

remainder of the proposed pipeline corridor

would cross Class C desert scrub landscapes

(corridor segments T4, C3, CI, and RI ), which

would result in low impacts. Based on the

significance criteria, impacts on scenic quality

would be less than significant.

Modification levels would range from not

noticeable to noticeable and impacts on KOPs

and other viewing areas would be low where the

corridor is adjacent to previously disturbed

right-of-way. Modification levels would be

noticeable to co-dominant and impacts on KOPs

and other viewing areas would be moderate

where the corridor would diverge beyond I/8 of

a mile from previously disturbed right-of-way

along the Mead-Phoenix Project 500-kV

transmission line.

The most visible portion of the Altemative T

gas pipeline corridor would be where it crosses

US 93 and to residences located near its

intersection with the Big Sandy River (corridor

segments T5 and T4). Modification levels here

would be noticeable and impacts would be

moderate to viewers traveling in both directions

along the highway as well as the residences.

Contrasting rocks or soil in the disturbed area

may contribute to this impact.The application of

reclamation and other measures proposed as part

of the Proposed Action would reduce visual
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contrast of the pipeline with the surrounding

landscape. Impacts on KOPs and other viewing

areas would be less than significant.

The Altemative T gas pipeline corridor would be

in compliance with BLM Class II (corridor

segment T5), III (corridor segment T5), and IV

(corridor segments T4, C3, T3, T2, and Tl)

landscapes. This is primarily due to its location

adjacent to existing rights-of-way and after

implementation of measures described in

Section 2.2.8.8.

Short-terrn impacts resulting from the

construction of the pipeline primarily would

result from the visibility of equipment and dust

related to the construction process from KOPs

#I - Community of Wikieup, #3 - US 93, and #5

- Nettie's Place Residence. The equipment (e.g.,

backhoes, bulldozers, trucks) and dust could

temporarily would block views to distant

mountain landscapes. These short-tenn impacts

would be moderate and less than significant.

Crossover Segment C2

Corridor segment C2 follows the old US 93

alignment. The scenic quality is Class C desert

scrub landscapes and would result in low

impacts. Views of this corridor would be limited

to the point where it intersects with US 93.

Modifications would be noticeable when viewed

from a small section US 93 and not noticeable

for the remainder of the corridor where there are

no sensitive viewers. Impacts to views from US

93 would be low primarily because of the short

duration of view and minimal scenic quality of

the landscape. Impacts from this corridor would

be less than significant.

No-Action Altemative

There would be no impacts on visual resources

associated with the No-Action Altemative. The

groundwater production and monitoring wells,

access roads, and well pads, that were completed

on private land and used to identify and test the

lower aquifer, would remain.

Mitigation and Residual Impacts
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No significant impacts would result from the

implementation of the Proposed Action with the

actions incorporated to reduce or prevent

impacts. There would be no residual significant

impacts.

If adopted, the following measures would be

implemented to minimize adverse impacts not

considered to be significant:

0 As necessary to blend with the surrounding

weathered rock, the high cut slope north of

the proposed power plant site would be

coated with penetrating rock stain.

0 As necessary to blend with the surrounding

weathered rock and soil, larger rocks lefi on

the surface of areas disturbed for the

pipeline construction would be coated with

penetrating rock stain.

3.10 AREAS OF CRITICAL

ENVIRONMENTAL CONCERN

The Federal Land Policy and Management Act

directs BLM to manage public lands for multiple

purposes. However, BLM has the authority to

designate and more restrictively manage some

lands to protect some resources such as special

status plants and animals, cultural values, scenic

values, and wildlife and riparian resources. The

Kingman Area Resource Management Plan

(BLM I993) defined I2 ACECs for such special

management (Figure 3.I0-I ). Because of their

locations, the proposed Big Sandy Energy

Project is not projected to have any potential

effects on I0 of these I2 ACECs. The Carrow

Stephens Ranches ACEC and the Three Rivers

Riparian ACEC were identified as subject to

potential impacts and are addressed in this

section.

3.10.1 Affected Environment

3.10.1.1 Region of Influence

The region of influence for assessing

construction and operation impacts includes the

area within the boundaries of the Carrow
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Stephens Ranches and Three Rivers Riparian

ACEC. Corridor segment T4, which is a

component of the Proposed Action and the

Altemative T gas pipeline corridor, crosses the

Carrow-Stephens Ranches ACEC, as does

corridor segment R4 of the Altemative R gas

pipeline corridor. Also, the OPGW option for

the substation dual/redundant communication

system would cross this ACEC within the right

of-way for the Mead-Liberty 345-kV

transmission line. The Three Rivers Riparian

ACEC begins about 8.5 miles south of the

Project area and extends about I6 to I7 miles

south to where the confluence of the Big Sandy

River and Santa Maria River form the Bill

Williams River. This ACEC was addressed to

evaluate whether the pumping of groundwater

for the Big Sandy Energy Project could affect

the ACEC by reducing surface water flows in

the Big Sandy River or could affect the water

quality of the Big Sandy River.

3.10.1.2 Existing Conditions

Carrow-Stephens Ranches ACEC

The Carrow-Stephens Ranches ACEC

encompasses 542 acres of public land on the

west side of the Big Sandy River about 5 to 6

miles north of Wikieup. US 93 and the Mead

Libeny 345-kV and Mead-Phoenix Project 500

kV transmission lines cross the ACEC (refer to

Figure 3.10-I).

This ACEC was designated primarily to protect

the historical residences, outbuildings, and other

features of the Joseph Carrow and Ray Stephens

ranches, but also includes parts of the Carrow

Stephens Wildlife Movement Corridor (BLM

I995). The potential for other aboriginal

archaeological sites and Miocene-Early Pliocene

fossils also was recognized when the ACEC was

designated. A recent survey for the planned

upgrading of US 93 discovered four previously

unrecorded archaeological sites within the

ACEC. These include three scatters of historic

trash that may relate to the historic ranches, and

a small scatter of pieces of broken aboriginal

pottery and flaked stone artifacts. About one

third of the ACEC has yet to be intensively
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inventoried for cultural resources, but

paleontological studies indicate that the ACEC

is north of the Big Sandy Formation and

therefore has little potential for significant

fossils (refer to Section 3.2).

The features of the Carrow Ranch complex

include the main house (a two-story adobe built

in I890-91), family cemetery, ruins of a dugout

structure, bam, garage, outbuilding, outhouse,

corrals, irrigation ditches, road, 1930s cannery

shed, and earth-sheltered storage cache (Figure

3.10-2). The foundations of a school also may be

present but have not been located. The features

at the Ray Stephens Ranch include the main

house (adobe building constructed in I935), five

storage sheds, and small orchard. Pieces of

wagons and other fanning equipment and other

artifacts are scattered across both of the ranch

complexes.

The Carrow family moved onto their ranch in

I882. Crops had been grown at this location

adjacent to two springs since at least I873. The

family lived at the ranch for two decades and Joe

Carrow became known as one of the most

successful farmers in Mohave County.

Two of the Carrow children died in the l890s

and were buried in a family cemetery. At least

one other individual, an unidentified Hualapai

Indian who apparently worked on the ranch, is

buried at the cemetery (Colby et al. l993:26).

William Stephens settled on a ranch north of the

Carrow place in I894. In I922 Stephens

acquired the Carrow land and combined the

ranches. In the 1930s. one of his sons, Ray, built

the house south of the Carrow ranch that is now

within the ACEC.
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The cannery shed and storage cache are

remnants of the Big Sandy Cooperative Canning

and Marketing Association. These facilities were

developed with assistance of a New Deal self

help program during the Great Depression. The

canning of locally grown fruits, vegetables, and

beef began in I936 and continued for several

years.

The Carrow-Stephens Ranches ACEC stands as

a monument to the first generation of ranchers in

the Big Sandy Valley, and BLM objectives for

this ACEC focus on public interpretation,

education, and recreation. The National Park

Service completed an assessment ofthe site

conditions in I993 (Colby et al. I993), and BLM

has programmed additional funds to stabilize the

Carrow ranch house. BLM is seeking additional

funds and partners for development of the site

for recreational and educational opportunities.

Within the next 5 to I0 years, the Arizona

Department of Transportation (ADOT) plans to

upgrade US 93 within the ACEC, but would

reroute the highway about 1,200 feet west of the

existing alignment to reduce impacts on the

historic ranches within the ACEC.

Three Rivers Riparian ACEC

The Three Rivers Riparian ACEC covers 32,043

acres. The ACEC boundaries encompass the

riparian zones where the Big Sandy River and

Santa Maria River join to create the Bill

Williams River and upland areas that surround

this confluence. Alamo Dam, built across the

upper Bill Williams River, creates Alamo Lake

within this ACEC (refer to Figure 3.10-I).

The northem, eastem, and westem boundaries of

this ACEC are located along the Big Sandy

River, Santa Maria River, and Bill Williams

River, respectively. The northem boundary is

north ofBurro Creek, in Tl4N, Rl3W; the

eastem boundary is in Tl2N, R9W; and the

westem boundary is in T9N, RI 5W. The

boundaries of this ACEC abut the Arrastra

Mountain Wildemess and the Rawhide

Mountains Wildemess.
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This ACEC was designated to protect riparian

habitat because these habitats are limited and

have been degraded throughout the Southwest.

The riparian areas along the Big Sandy, Santa

Maria, and Bill Williams rivers provide habitat

for birds, fish, wildlife, and insects—some of

which are threatened or endangered, State-listed,

or BLM sensitive species (refer to Section 3.l4).

In addition to its importance for wildlife, the

ACEC includes valuable scenic and recreational

resources. Scenic resources include the riparian

vegetation and diversity of terrain. The free

flowing stream provides opportunities for water

based recreation, and BLM has proposed

portions of the Big Sandy River within the

ACEC for inclusion in the Wild and Scenic

River system.

3.10.2 Environmental Conseguences

3.10.2.1 Identification of Issues

The following issues were identified during the

scoping and preparation of this Draft EIS:

0 potential effects of the Project on goals and

objectives for the Carrow-Stephens Ranches

ACEC and Three Rivers Riparian ACEC

0 potential effects on archaeological and

historical resources in the Carrow-Stephens

Ranches ACEC

0 potential effects on riparian areas in the

Three Rivers Riparian ACEC as a result of

any reduction in surface water flows

0 potential effects on water quality in the

Three Rivers Riparian ACEC due to spills or

stormwater or wastewater discharges

3.10.2.2 Significance Criteria

Any Project effects on the Carrow-Stephens

Ranches ACEC and Three Rivers Riparian

ACEC that are inconsistent with the BLM

Kingman Area RMP goals, objectives, and

management prescriptions for these ACECs

would be considered significant.
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3.10.2.3 Impact Assessment Methods

The assessment of impacts relied heavily on the

cultural resource studies (refer to Section 3.15)

and hydrological analyses (refer to Sections 3.4

and 3.5) conducted for this Draft EIS. Goals,

objectives, and management prescriptions for

the Carrow-Stevens Ranches ACEC and Three

Rivers Riparian ACEC (BLM I995) were

reviewed for potential conflicts with the

Proposed Action. In addition, for the Carrow

Stevens Ranches ACEC, maps of the proposed

and altemative pipeline corridors and

descriptions of the pipeline construction and

maintenance activities were compared with

previously prepared maps of the Carrow and

Stephens ranches. Cultural resource specialists

also visited that site.

3.10.2.4 Actions Incorporated into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

environmental impacts on ACECs:

0 Disturbed areas would be revegetated in

accordance with the Reclamation Operation

Maintenance Plan for BLM-Managed Lands

(refer to Section 2.2.8.9 and Appendix B) to

minimize impacts on and promote

revegetation of native plants. The plan

includes salvage and transplanting of

selected species. Quarterly visual

inspections and annual leak detection

inspections ofthe pipeline would be

conducted on foot and no roadway would be

maintained along the pipeline through the

ACEC.

0 A detailed evaluation of any effects to the

Carrow-Stephens Ranches ACEC from

construction of a natural gas pipeline or

installation of an OPGW would be

conducted in accordance with the terms of

the Programmatic Agreement developed for

the Project in compliance with Section I06

of the National Historic Preservation Act.
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This agreement defines a consultation

process for avoiding or mitigating any

identified adverse effects on significant

cultural resources (refer to Section

2.2.8.1 I,).

0 The Proposed Action contains measures

designed to monitor groundwater levels and

provide water to augment shallow

groundwater and surface water flow in the

Big Sandy River sufficient to prevent

changes to these hydrologic systems which

may otherwise occur as a result of the

Project. Therefore, no changes to shallow

groundwater levels or surface water flows in

the Big Sandy River are predicted as a result

of the Project.

3.10.2.5 Impact Assessment

Proposed Action

Carrow-Stephens Ranches ACEC

The Kingman Area Resource Management Plan

defined 5 objectives and I3 management

prescriptions for the Carrow-Stephens Ranches

ACEC. One objective and two management

prescriptions are relevant for the impact

analysis. Objective I stipulates that surface

disturbance be minimized. Prescription 8

stipulates that within the US 93 corridor, new

rights-of-way are to be confined to the area west

of the highway. The Resource Management Plan

subsequently was amended to eliminate this

prescription and BLM now considers any

proposed new rights-of-way on a case-by-case

basis. Prescription I0 stipulates that native

plants not be removed from the ACEC.

The Proposed Action would involve the

installation of a 16- to 20-inch-diameter pipeline

within corridor segment T4, which includes the

westem portions of the Carrow-Stephens

Ranches ACEC. Typically, corridor segment T4

extends l,000 feet to the east and west of the

existing rights-of-way for the transmission lines.

However, the corridor is expanded to 4,000 feet

west in the vicinity of the Carrow-Stephens
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Ranches ACEC to accommodate design of a

specific alignment that would avoid any

encroachment into this ACEC (Figure 3.l0-3).

Cultural resource surveys of the portion of

corridor segment T4 that overlaps with the

ACEC are limited to the right-of-way and access

road for the Mead-Phoenix Project 500-kV

transmission line and the westem edge of the

proposed realignment corridor for US 93. No

archaeological or historical sites have been

found by these surveys. This suggests a low

probability for archaeological and historical sites

in the remainder of the ACEC, but much of

corridor segment T4 within the ACEC remains

unsurveyed. Location of the pipeline in this

westem portion of the ACEC would be

consistent with the BLM objective of

minimizing impacts on the historic ranches in

the ACEC, but construction would involve

removal of native plants, which would not be

consistent with BLM Prescription I0 and

therefore would be a significant impact. An

alignment within the corridor that completely

avoids the ACEC would have no impacts on the

ACEC.

Three Rivers Riparian ACEC

The Kingman Area Resource Management Plan

defined 8 objectives and 2l management

prescriptions for the Three Rivers ACEC. One

objective and one management prescription are

relevant to the assessment of impacts of the

Proposed Action. Objective 3 is to obtain

minimum instream flow to support aquatic and

riparian habitat values. Prescription I9 states that

the riparian area condition evaluation inventory

and monitoring must be continued.

The Proposed Action would not directly disturb

any area within the boundaries of the Three

Rivers Riparian ACEC.

The Proposed Action contains measures

designed to monitor groundwater levels and

provide water to augment shallow groundwater

and surface water flow in the Big Sandy River

sufficient to prevent changes to these hydrologic
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systems which may otherwise occur as a result

of the Project. Therefore, no changes to shallow

groundwater levels or surface water flows in the

Big Sandy River are predicted as a result of the

Project. Therefore, no impact on the instream

flows, aquatic resources, or riparian conditions

of the ACEC are anticipated.

The analysis of spills and stormwater and

wastewater discharges concluded that the

proposed use of best management practices

would avoid significant impacts on the quality of

surface water and groundwater (refer to Sections

3.4.2.5 and 3.5.2.5). Therefore the Proposed

Action would have no significant impacts on the

quality of surface water and groundwater within

the Three Rivers Riparian ACEC.

Altemative R Gas Pipeline Corridor

Carrow-Stephens Ranches ACEC

The impacts of this altemative on the Carrow

Stephens Ranches ACEC would not differ from

the Proposed Action except that the Altemative

R gas pipeline route would use corridor segment

R4 through the ACEC. Corridor segment R4 is

widened through the ACEC to include the 200

foot-wide US 93 right-of-way, as well as the

typical corridor width extending 400 feet to the

east of the highway right-of-way. This corridor

modification is intended to accommodate

installation of the pipeline in the US 93 right-of

way to avoid impacts to other parts of the

ACEC. ADOT plans to eventually relocate this

segment of US 93 up to l,200 feet to the west to

move the highway farther from the historic

ranches, and therefore is amenable to this

strategy. The corridor also is widened to I500

feet east of the US 93 right-of-way south of

Gunsight Canyon. This modification is intended

to accommodate the proposed realignment of US

93 east of the current roadway in the

southeastem part of the ACEC.

Almost all of the portion of corridor segment R4

corridor that overlaps the ACEC has been

inventoried for cultural resources. Other than the

Carrow and Stephens Ranches, the only other
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recorded resource is a segment of the Hillside to

Kingman Highway, which was built in 1924.

This road has been evaluated as eligible for the

National Register of Historic Places for it

potential to yield important information. This

historic road is on the west side of US 93

through the ACEC. Installation ofthe pipeline

on the west side of US 93 is likely to damage

segments of this road.

The historical ranch buildings and other features

that are the focus of BLM’s public interpretation

planning are all located east of US 93 (refer to

Figure 3.10-2). Construction of the pipeline east

of the right-of-way through the clusters of

buildings and other features at the Carrow Ranch

and Stephens Ranch would be counter to BLM

objectives for the ACEC and therefore a

significant impact.

The existing US 93 roadway is centered within

the right-of-way, and installation of the pipeline

within the right-of-way would temporarily

disturb most of the area between the shoulder of

the highway and the edge of the right-of-way.

There are segments of an unlined irrigation ditch

within the US 93 right-of-way. This ditch was

cleaned, repaired, and used to irrigate fields of

the Carrow-Stephens Ranches into the 1970s

(Stephens, personal communication, 2001), but

the alignment may date from the 1880s.

Installation ofthe pipeline within the right-of

way is likely to damage as much as 200 to 300

feet of the ditch. A culvert beneath the highway

crosses the ditch at this location. Although

highway construction has compromised the

historical integrity ofthe ditch, additional

disturbance is likely to be considered an adverse

effect as defined by regulations implementing

the National Historic Preservation Act.

The family cemetery at the Carrow Ranch is the

most sensitive resource subject to potential

direct construction impacts. The cemetery is on

a ridge that extends into the right-of-way. The

three recognizable graves in the cemetery are

just east of the right-of-way fence. Any direct

construction impacts on the graves in the

cemetery would be a significant impact.
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The construction and maintenance of US 93 has

not disturbed the entire right-of-way, so

installation of the pipeline would alter tenain

and vegetation that has remained intact along the

margins of the highway right-of-way. After the

pipeline is installed, the disturbed areas would

be graded to blend with adjacent topography.

There would be no aboveground pipeline

facilities within the ACEC to introduce visual

intrusions, but the terrain and vegetation

disturbed by construction would leave an

unnatural scar that would take several years to

recover to a more natural condition.

Requirements to inspect and maintain the

pipeline in a safe condition do not allow large

vegetation to grow above the pipeline.

Therefore, the disturbed and unnatural

vegetation pattem above the pipeline is likely to

be a long-terrn effect noticeable from the historic

Carrow Ranch complex. This alteration of

vegetation would be relatively minor compared

to the disturbances introduced by US 93 but

removal of native vegetation is counter to

Prescription 10 and therefore a significant

impact. The pipeline also may hinder the

restoration of the current US 93 alignment to

more natural contours if it is abandoned.

Three Rivers Riparian ACEC

As with the Proposed Action, the Altemative R

gas pipeline corridor would not directly disturb

any area within the boundaries of the Three

Rivers Riparian ACEC, and would have no

significant impacts on the quality or quantity of

surface water and groundwater within this

ACEC.

Altemative T Gas Pipeline Corridor

Carrow-Stephens Ranches ACEC

The Altemative T gas pipeline corridor would

use the same corridor segment T4 as the

Proposed Action. As discussed above,

construction of the pipeline within the portion of

the corridor that overlaps the ACEC would

involve removal of native plants, which is not
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consistent with BLM Prescription l0 and

therefore would be a significant impact. This

wide corridor segment is intended to

accommodate an alignment that would

completely avoid the Carrow-Stephens Ranches

ACEC and have no impacts on the ACEC.

Three Rivers Riparian ACEC

As with the Proposed Action, the Altemative T

gas pipeline corridor would not directly disturb

any area within the boundaries of the Three

Rivers Riparian ACEC, and would have no

significant impacts on the quality or quantity of

surface water and groundwater within this

ACEC.

Communication Facilities

Carrow-Stephens Ranches ACEC

One option for the altemative substation

dual/redundant communications system would

involve installation ofan OPGW as a

replacement of one of the static wires on the

existing Mead-Liberty 345-kV transmission line.

This line passes through the Carrow-Stephens

Ranches ACEC about 0.5 mile or more to the

west of the historic ranches. Installation of the

fiber optic line is not expected to require any

new roads, but heavy trucks require pads about

every three miles to pull and tension the OPGW.

These pads involve disturbance of only a

fraction of an acre. No more than one pad, at

most, would be within the ACEC and it would

be sited to avoid vegetation.

The right-of-way for the Mead-Liberty line has

not been surveyed for cultural resources, but

intensive survey for the adjacent Mead-Phoenix

Project 500-kV transmission line and access

roads identified no archaeological or historical

sites within the boundaries of the Carrow

Stephens Ranches ACEC. These survey results

indicate that significant archaeological or

historical sites are unlikely to be present in areas

that would be affected by the OPGW

installation. Therefore, installation of the OPGW

is unlikely to significantly impact the ACEC, but
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additional intensive survey would be required to

confirm that conclusion.

Three Rivers Riparian ACEC

The use of either of the options for the

altemative dual/redundant communications

systems for the substation would have no effect

on the Three Rivers Riparian ACEC.

No-Action Alternative

The Big Sandy Energy Project would not be

developed under the No-Action Altemative.

Therefore, the natural gas pipeline and the

OPGW would not be built and would have no

effect on the Carrow-Stephens Ranches ACEC.

No impacts on the Three Rivers Riparian ACEC

would be expected.

3.10.2.6 Mitigation and Residual Impacts

lf adopted, one of the following measures would

be implemented to avoid or reduce significant

impacts if the Proposed Action or corridor

segment T4 is selected for construction:

0 To avoid any effects on the Carrow

Stephens Ranches ACEC, the gas pipeline

route in corridor segment T4 would not be

constructed within the boundaries of this

ACEC.

With the implementation of this measure, there

would be no residual significant impacts.

Q To minimize terrain disturbance within the

Carrow-Stephens Ranches ACEC, the

design of the specific alignment would be

developed and implemented in close

coordination with BLM and ADOT.

Even with implementation of this measure,

significant impacts would remain.

lf adopted, the following measures would be

implemented to avoid or reduce significant

impacts if altemative pipeline corridor segment

R4 is selected for construction:
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e The pipeline would be installed so that it

would not hinder restoration of US 93

through this ACEC to a more natural

topography.

0 To minimize impacts on the Carrow

Stephens wildlife movement corridor,

additional reclamation efforts, such as

replanting removed trees and succulents and

revegetating with native seeds, woud be

undertaken.

1 The pipeline would be designed to avoid

impacts on the family cemetery immediately

adjacent to US 93.

0 Disturbance of the historic irrigation ditch

within the US 93 right-of-way would be

minimized and any construction damage

would be repaired.

0 Even with the implementation ofthese

measures, significant impacts would remain

if corridor segment R4 is selected.

3.11 VEGETATION

This section describes the affected environment

and environmental consequences related to

vegetation. Special status species are discussed

in Section 3.I4. Vegetation within wetlands and

riparian areas are described in Section 3.l2.

3.11.1 Affected Environment

The following sections describe the current

vegetative communities; this provides a baseline

for the assessment of impacts and environmental

consequences.

3.11.1.1 Region of Influence

The region of influence for the analysis of

impacts to vegetation consists of an area 0.5

mile around the proposed power plant site and

associated facilities, within the proposed and

alternative gas pipeline corridors, and along the

route ofthe OPGW installation.

3.11.1.2 Existing Conditions

The vegetation within the region of influence

consists of elements that are characteristic of the

Arizona Upland Subdivision of the Sonoran

Desert, Mohave desertscrub, Semidesert

Grassland, and Great Basin conifer woodland.

Most of the region of influence has also been

mapped as semi-desert grassland (Brown and

Lowe I980). The vegetative communities appear

highly ecotonal; that is, they exhibit

characteristics of the four major non-riparian

biotic communities listed above. Semi-desert

grassland areas dominate, but contain many

plant species that are characteristic of Mohave

and Sonoran desertscrub. Similarly, areas where

Sonoran desertscrub elements dominate (e.g.

near Wikieup), there are species present that are

characteristic of Mohave desertscrub (e.g.,

Joshua tree). To the northwest, near Interstate

40, where Great Basin Conifer woodlands

dominated byjuniper occur, there are also

elements of Mohave desertscrub, Sonoran

desertscrub, and semi-desert grassland

interspersed with the woodland elements. The

limits of a particular vegetation community are

detennined to some extent by climate (e.g.,

minimum seasonal temperatures, minimum

seasonal precipitation). Local factors such as

elevation, soil type, slope exposure, cold air

drainages, and soil porosity interact with climate

to dictate local and regional distribution of

vegetation.

Overall, the vegetation within the region of

influence is a complex mix of species that

represent several biotic communities of

northwestem Arizona. None ofthe plant

communities present are purely Mohavean or

Sonoran in composition. However, no plant

communities in the region of influence are

predominantly Mohavean, and for the purposes

of this Drafi EIS desertscrub communities will

be referred to as Sonoran, following Brown and

Lowe (I980).

Vegetation along the perennial reaches of the

Big Sandy River is characteristic of the Sonoran
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Riparian Deciduous Forest Woodland as

described by Minckley and Brown (I994).

Sonoran desertscrub, semi-desert grassland,

Great Basin conifer woodland, and xeroriparian

vegetation are described in more detail below.

Lists of plant species identified in the region of

influence are presented in Table 3.I I-I.

Approximate areas of these vegetative

communities are shown on Figure 3.l I-I.

Sonoran Desertscrub - Arizona Upland

Subdivision

The Arizona Upland Subdivision of Sonoran

Desertscrub forms a curving border at the

northeastem edge of the Sonoran Desert. Most

of this subdivision is on slopes, broken ground,

and multi-dissected sloping plains. The

subdivision generally is characterized as a

scrubland or low woodland of leguminous trees.

Several open layers of shrubs and perennial

succulents fill in intervening spaces (Tumer and

Brown I982). Trees found in the region of

influence that are characteristic of this

subdivision include blue paloverde, foothill

paloverde, honey mesquite, and cat-claw acacia.

In some portions ofthe region ofinfluence

foothill paloverde is accompanied by or replaced

by crucifixion thom.

Cacti are an important component ofthis

subdivision. Species present in the region of

influence include saguaro, hedgehog cactus,

beavertail cactus, and Christmas cholla.

Semi-Desert Grassland

In general, semi-desert grassland is present

surrounding the Chihuahuan desert, and in some

areas in west-central Arizona. It is a perennial

grass-scrub dominated landscape. Semi-desert

grassland in the region of influence is bounded

at lower elevations by Sonoran Desertscrub and

at higher elevations by Great Basin conifer

woodland. Although semi-desert grassland is

positioned geographically between distinct

vegetation communities and shares floral and

faunal constituents ofthese communities, it is a
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distinctive and separate biome (Brown l982a).

Grass species present in the region of influence

that are characteristic of semi-desert grassland

include bush muhly, three-awn, and black

grama. Shrub species present include creosote

bush, mesquite, crucifixion thom. and

snakeweed. Buckwheats, mallow, whipple

cholla, and banana yucca also are common in the

region of influence.

Great Basin Conifer Woodland

These woodlands are structurally simple and

tend to be present in rocky habitats with thin

soil. They are characterized by unequal

dominance of Utahjuniper and singleleaf pifion.

Juniper is generally more prevalent than

singleleaf pifion. Great Basin conifer woodland

is generally open-spaced (as is the case in the

region of influence), except at higher elevations

and in less xeric sites (Brown I982b). Species

present in the region of influence that are typical

of this community include buckwheats, globe

mallow, beavertail cactus, and crucifixion thom.

Common shrubs include barberry, and banana

yucca. Turbinella oak is sparsely scattered in

this vegetation community.

Xeroriparian Vegetation

Xeroriparian vegetation includes plants that may

be limited to, or are noticeably more abundant

in, ephemeral washes. This community is

present because of higher water availability at

drainages, although drainages often provide only

seasonal water flow. Xeroriparian communities

are dominated by trees that are also present in

the adjacent uplands in smaller, shrub-like

forms. Vegetation present in these communities

is often denser and larger than vegetation found

in surrounding areas. Some species present in

xeroriparian habitats are not found in

surrounding communities. An example ofone of

these species is the desert willow. Xeroriparian
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TABLE 3.11-1

PLANT SPECIES WITHIN THE REGION OF INFLUENCE

Common Name

Sonoran Desertscrub

Parkmwnia orida

Salvia columbarme

Canoiia holawmha

I~

Miler canescens

Z1://ws obwsi vita

~Cheanavrismacrwflha

C farthes
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TABLE 3.11-1

PLANT SPECIES WITHIN THE REGION OF INFLUENCE

Common Name Scientific Name

ama demissum

lsocoma wri htii

ilia sco ulorum

atura meteloides

arne; iea i3 anlea

rio; onum de erum

I unria bi3 elovii

icotiana obrusi olia

alsola iberica

ricameria lineari olia

rio Ilum wallacei

ncelia arinosa

mbrosia dumosa

rameria _-I i

cacia constricta

lehanomeria s .

Ra less oldenrod

Rock ilia

Sacred datura

Sauaro

Skeleton weed

Tedd —bear cholla

Tobacco

Tumbleweed

Tu entine bush

Wallace erioh llum

White brittlebush

White bursae

White rhatan

White-thom acacia

Wire lettuce

Wolfbe cium s.

Wool ' dais Erio Ilum Ianosum

 

N

  

 

 

 

 

Wool - lantain lantao insularis

Semi-Desert Grassland

ohora arizonica

Yucca baccata

O untia basilaris

Arizona necklace

Banana ucca

Beavertail cactus

Bi alleta Pleurahis ri ida

Bi root Marah ilensis

Bladder we

Black rama Boureloua eriooda

Parkinsoniua orida

Brassica 5 .

A courtia wri; htii

H menoclea mono3 ra

Blue I aloverde

Brassica

Brownfoot

Burrobrush

Bush muhl Muhlenberia orteri

Canaire Rumex menosealus

Catclaw Acacia re 5 ii

H menoclea salsola

Salvia columbariae

0 urrria S r I

O untia Ietocaulis

Larrea tridentata

Canoria holacantha

Bail - a mulriradiara

Desert trumet Erio onum in arum

Fiddleneck Amsinckia inlermedia

Filaree Erodium cicutarium

Flufferass Erioneuron 1 ulchellum

Fremont barbe erberis remontii

Globemallow S1 haeralcea ambi a

Goldenhead Acamtoa us shaerocehalus

Cheeseweed

Chia

Cholla cactus

Christmas cholla

Creosote bush

Crucifixion thom

Desert mari - old
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TABLE 3.11-1

PLANT SPECIES WITHIN THE REGION OF INFLUENCE

Common Name Scientific Name

enecio multi ora

aura s .

outeloua hirsutu

otus humistratus

zosis h 'menoides

Yucca brevi olia

ra rostis lehmanniana

stra alus s .

uinus s i .

schscholtzia mexicana

aloa us Iineari olius

i I (1 S I .

unierus monoserma

astille '0 s i .

silostrohe cooeri

hacelia s .

heanactis s .

tantha s i .

untia s .

amissonia claui ormis

ama demissum

ncelia rutescens

romus madritensis

ilia sco 1 ulorum

atura meteloides

utierrezia sarothrae

escuraniana s.

eterotheca cam horata

ristida s .

Salsola iberica

uercus turbinella

ricameria Iineari olia

tretanthus cordalus

rio Ilum wallacei

untia whi I lei

ncelia arinosa

mbrosia dumoso

rameria 3: i

rio onum asciculatum

 

 

Groundsel

Guara Q

Hill locust

Indian rice - s

Joshua-tree

Lehman’s love -_4 - s

Locoweed

Luine

Mexican ii i

Narrowleaf olden weed

Needle ; - s

Oneseed 'unier ~qk~~~

Pa - r flower

Phacelia
“U

Po m flower

Prickl - ar cactus

Primrose

Ra less encelia

Red brome

o~~Sacred datura

Snakeweed

Tans mustard

Telerah I lant

Three-awn -_4 ss

Tumbleweed

Turbinella oak

Tu I ntine bush

Twist flower

Wallace erioh llum

I i€ ChON8

White brittlebush

White bursae

White ratan

 

~M

cium s .

lanta 0 insularis

Yucca s .

Great Basin Conifer Woodland

Berberis haematocar a

Sohora arizonica

Yucca baccata

Beavertail cactus 0 untia basilaris

Bladder sa e Salazaria mexicano

Wild buckwheat

Wolfbe

Wool I lantain

Yucca

Al erita

Arizona necklace

Banana ucca
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TABLE 3.11-1

PLANT SPECIES WITHIN THE REGION OF INFLUENCE

Common Name Scientific Name

courria wri; hlii

uh/enber la orteri

rio onum s.

alvia columbariae

  

Brownfoot

Bush muhl

Califomia buckwheat

Chia

Cholla cactus

Clematis

hi

Clematis s .

Colorado four-o-clock Mirabilis mulri ora

Combur Pecroca ia s.

Crucifixion thom anoria holacamha

Desert ceanothus Ceanolhus re ii

Desert lobemallow S haeralcea ambi a

Desert needle ~ ss Sri a seciosa

Desert trum et Erio onum in alum

Fiddleneck Amsirrckia inrermedia

Filaree Erodium cicurarium

 

Fluffrass Erioneuron ulchellum

Frornont borbo

Fremont hacelia Phacelia remonrii

  

A am I10 I a 1 us s haeroce 1 halus

Cheno I odium berlandieri

Goldenhead

Goosefoot
~

Gra horn Zizihus obtusiolia

Hai rama Boureloua hirsuta

Lare ellow desert rimrose Oenerhera rimaveris

Astra alus s.

L rus s.

Locoweed

Lotus
~

Mexican 0 o o Eschscholrzia mexicana

Mountain mahogan Cercocarus monlanus

Narrowleaf olden weed Haloa us lineari olius

Oneseed 'uni er Junierus monoserma

Caslille 'a s - .

Phacelia Phacelia s .

Po com flower C ranrha s.

Primrose Camissonia claui ormis

Red brome Bromus madritensis

Salsi Tra 00 on orri olius

Silver uffs Uroa us Iindl r'

Sin Ieleaf in on Pinus mono Ila

Small-headed snakeweed Gurierrezia sarothrae

Three-awn grass Arisrida s .

Turbinella oak I uercus rurbinella

Tu entine bush Ericameria lineari olia

Utah 'uni er Junioerus osreoserma

Vervain erbena s .

Wallace erioh Ilum rioh llum wallaceii

White ratan rameria 51 i

Wild buckwheat rio onum ascicularum

Winterfat eratoides lanata

Wool o lantain Iantao insularis

  

TuQtn
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TABLE 3.11-1

PLANT SPECIES WITHIN THE REGION OF INFLUENCE

ommon Name Scientific Name

Wool -fruited bursafle Ambrosia eriocentra

Xerori arian Areas

ass Schismus arabicus

Menlzelia '0nesii

Brassica s .

H menoclea mono34 ra

Acacia reii

H menoclea salsola

Salvia columbariae

Pla slemon cali ornicus

Canolia holacanlha

Baccharis sarothroides

Malacorhrix Iabrata

Chilo 1 sis linearis

 

~

Arabian ;

Blazin ; star

Brassica

Burro brush

Catclaw acacia

Cheeseweed

 

Desert broom

Desert dandelion

Desert willow

Fiddleneck Amsinckia inlermedia

rioneuron ulchellum

erberis remonlii

ilia hutchinsi olia

Fremnt barbe

~Q

schschollzia mexicana
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communities provide habitat for wildlife,

corridors for wildlife movement, and greater

water availability than in surrounding areas.

Species Protected Under Arizona Native Plant

Law

Several native plant species present in the region

of influence are not special status species as

defined and discussed in Section 3.14, but are

protected under the Arizona Native Plant Law.

Saguaros, banana yuccas, joshua trees, and

ocotillo are listed by the Arizona Department of

Agriculture (ADA) as salvage-restricted. Plants

in this category have a high potential for damage

by theft or vandalism. Blue paloverdes, foothill

paloverdes, honey mesquites, and banana yucca

are listed as harvest-restricted. These species are

subject to excessive harvesting or overcutting

because of the intrinsic value of their by

products, fiber, or woody parts. Crested

saguaros, which are listed as highly safeguarded,

may be found anywhere saguaros are present.

Species in the highly safeguarded category

include plants whose prospects for survival in

this state are in jeopardy, plants that are in

danger of extinction throughout all or a

significant portion of their ranges, or plants that

are likely to become jeopardized or in danger of

extinction (ADA I999).

Under the Arizona Native Plant Law, protected

species may not be legally possessed, taken or

transported from the growing site without a

permit from ADA. If protected native plants will

be cleared, the land owner or owner’s agent

must provide written notification to the ADA. In

addition, Federal and state agencies have their

own mitigation requirements for ADA-protected

plant species.

3.11.2 Environmental Conseguences

3.11.2.1 Identification of issues

The following issues were identified as the basis

for the assessment of impacts:

Big Sandy Energy Project
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0 Removal of plant species protected under

the Arizona Native Plant Law

0 Reduction of habitat for listed and special

status species

I Removal of xeroriparian vegetation

3.11.2.2 Significance Criteria

Xeroriparian vegetation is relatively uncommon

within Arizona vegetation communities.

Therefore, impacts on vegetation by the

Proposed Action and altematives would be

considered significant if unmitigated loss of

xeroriparian vegetation would occur.

3.11.2.3 Impact Assessment Methods

Current conditions were evaluated using existing

resources, such as a vegetation map and report

prepared by Greystone (2000) and several

reconnaissance surveys. Impacts to individual

vegetation communities were evaluated by

comparing acreages that would be disturbed

with the total amount ofthose communities

present within the state. Because xeroriparian

habitats are relatively rare within native

vegetation communities, impacts to xeroriparian

communities were evaluated by determining if

any removal of xeroriparian vegetation would

OCCUT.

3.11.2.4 Actions Incorporated into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

impacts to vegetation:

I Reclamation plans have been developed for

private, state, and BLM-managed lands and

would be implemented on the selected

pipeline route. Revegetation of native plants

in areas of temporary disturbance would be

completed in accordance with the

Reclamation Operation Maintenance Plan

for BLM-Managed Public Lands and
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Reclamation Plan for State and Private

Lands (Appendix B). Two-tracks

constructed for access to the pipeline would

be reseeded. All other areas of temporary

disturbance in the proposed power plant site

vicinity or along the pipeline route would be

subject to salvage of native plant species and

reseeded.

0 The Reclamation Plan for BLM-Managed

Public Lands stipulates that if reseeding on

BLM-managed land is determined to be

unsuccessful, a second attempt would be

made.

0 Native vegetation protected by the Arizona

Native Plant Law is present throughout the

region of influence. All areas of potential

disturbance, including the proposed power

plant site, substation, evaporation ponds,

access road, and pipeline route, would be

subject to pre-construction surveys to

identify species listed under the Arizona

Native Plant Law. Surveys for these species

would be conducted according to the

procedures detailed in Section 2.2.8.10.

Protected plant species from all disturbed

areas would be salvaged and transplanted,

although the Arizona Native Plant Law does

not require the salvage of protected plants

from private land. Plants salvaged from state

and private lands would be transplanted to

ADOT project sites. Protected plants on

BLM-managed public lands would be

salvaged, stored in nursery areas, and

transplanted in the pipeline corridor, as

specified in Section 2.2.8.9 Reclamation and

salvage procedures for protected plants on

private and BLM-managed public lands are

described in the Reclamation Operation

Maintenance Plan for BLM-Managed Public

Lands and Reclamation Plan for State and

Private Lands, respectively (Appendix B).

0 As noted in Section 2.2.8.9, measures to

reduce the impacts of clearing of native

vegetation include revegetation of

temporarily disturbed areas. The overall

intent of these reclamation activities is to
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reestablish a vegetative cover that is similar

to pre-construction conditions and consistent

with adjacent vegetation communities.

Revegetation procedures are described in the

Reclamation Operation Maintenance Plan

for BLM-Managed Public Lands and

Reclamation Plan for State and Private

Lands (Appendix B).

0 The reclamation plans propose revegetation

of impacted ephemeral stream channels with

appropriate xeroriparian native plant

species. Revegetation procedures would be

as described in the Reclamation Operation

Maintenance Plan for BLM-Managed Public

Lands and Reclamation Plan for State and

Private Lands.

3.11.2.5 Impact Assessment

Proposed Action

The proposed Project would physically disturb

approximately 621 acres. Plant communities

present within the region of influence are

characteristic of Sonoran desertscrub, semi

desert grassland, and Great Basin conifer

woodland. lmpacts on these vegetation

communities are summarized in Table 3.1 1-2.

Proposed Power Plant, Substation, Access

Road and Associated Facilities 

Construction activities at the proposed power

plant site, substation, and evaporation ponds

would affect approximately 56 acres. The

proposed plant access road construction would

impact 21 acres, well pad sites and well pad

access roads would impact 26 acres, and the

proposed agricultural activities would impact

107 acres, for a total of 108 acres. Of these 108

acres, 34 acres would not be impacted by

permanent facilities. These areas would be

reclaimed through regrading and revegetation, as

described in the Reclamation Plan for State and

Private Lands, but this restoration process would

require several years. The remaining 74 acres of

non-sensitive vegetation would be pennanently

lost. All ofthis area is within the Arizona
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IMPACTS ON VEGETATION COMMUNITIES

Acres of Permanent Acres of Temporary

Veetation Communi Disturbance‘ Disturbance‘ Disturbance‘

Power Plant and Associated Facilities (Substation, Evaporation Ponds,

Access Road etc.

Sonoran desertscrub

Semi-desert rassland

Great Basin conifer

woodland

Pro osed Gas Pi line Corridor

Sonoran desertscmb 30

Semi-desert rassland I7

Great Basin conifer ~

woodland

Alternative R Gas Pi eline Corridor

Sonoran desertscrub 30

Semi-desert ; ssland l7

Great Basin conifer

woodland

Alternative T Gas Pi eline Corridor

Sonoran desertscrub 27

Semi-desen -rassland

Great Basin conifer 63 7

woodland

Crossover Sement C2

Sonoran desertscrub

Semi-desen rassland

Great Basin conifer

woodland

OPGW Installation

Sonoran desertscrub

Semi-desen rassland

Great Basin conifer

woodland

Aricultural Activities

Sonoran desertscrub

Semi-desert rassland

Great Basin conifer

woodland

* Acreages are approximate and impacts were attributed to the most abundant vegetation type within each

corridor segment. lf two or more vegetation types are present, impacts were split proportionately between

these vegetation types. Xeroriparian vegetation is present along ephemeral drainages in all three listed

vegetation communities (refer to Section 3.12.2.1).
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Upland Subdivision of Sonoran desertscrub.

Vegetation in these areas has been previously

disturbed by livestock grazing.

The proposed power plant site, associated

substation, evaporation ponds, and agricultural

activities are located on land that encompasses

several ephemeral drainages. Removal of this

vegetation along these drainages would

constitute a significant impact on xeroriparian

vegetation. The exact area of impacted

xeroriparian vegetation cannot be estimated

because of variable widths of this vegetation and

discontinuous distribution along the washes.

Descriptions of, and impacts on, these drainages

are described in Section 3.12.2.

The proposed access road to the plant site would

impact the xeroriparian vegetation along

Sycamore Creek and several small ephemeral

channels. Unmitigated removal of this

vegetation would represent a significant impact.

Description of, and impacts on these drainages

are described in Section 3.12.2.

Sonoran desertscrub is extensive in Arizona and

removal of 108 acres would not negatively

impact this community on a regional level.

Measures developed to reduce impacts to native

vegetation and incorporated into the Proposed

Action would reduce the loss of ADA-protected

plants and may promote the revegetation of

areas of temporary disturbance.

Communication Facilities

The OPGW option for the Proposed Action

would pass through areas of Sonoran

desertscrub, semi-desert grassland, and Great

Basin conifer woodland. Because this line would

be installed on existing structures, the OPGW

would have no permanent impact on vegetation

communities in this vicinity. However, up to 5

acres would be temporarily disturbed for

construction activities. The area disturbed would

be reclaimed in accordance with either the

Reclamation Operation Maintenance Plan for

BLM-Managed Public Lands or the Reclamation

Plan for State and Private Lands (refer to

Appendix B).

The microwave dishes would be installed on

existing towers and would have no impact on

vegetation.

Proposed Gas Pipeline Corridor Plant

communities present along the proposed natural

gas pipeline corridor include Great Basin conifer

woodland, semi-desert grassland, and Sonoran

desertscrub. Construction of the pipeline within

this corridor would impact approximately 406

acres, as detailed below. Up to 48 acres would

be permanently disturbed to provide a I0-foot

wide two-track (refer to Section 2.2.5).

Native vegetation along corridor segment R1 is

mostly semi-desert grassland. A few small areas

of Great Basin conifer woodland are present at

the northem end and westem edge of this

corridor segment. Ongoing cattle grazing has

impacted vegetation along this corridor segment.

Because the alignment through this corridor

segment is within Hackbeny Road, the

disturbance to vegetation is estimated to be

approximately 24 acres. assuming that the 90

foot-wide disturbed area would be wider than

the existing roadway. Native vegetation along

corridor segment C 1 is primarily semi-desert

grassland. Great Basin conifer woodland is

present near the intersection of corridor

segments C1 and T3. On-going livestock grazing

has impacted the vegetation in these

communities. Construction activities along this

corridor segment would disturb approximately

31 acres. Construction and maintenance of a

two-track in this corridor segment would result

in pemianent disturbance of approximately 3

acres.

Native vegetation along corridor segment T3 is

mainly semi-desert grassland, with a few small

patches of Great Basin conifer woodland and

xeroriparian vegetation. This corridor segment

has experienced impacts on vegetation as a

result of on-going livestock grazing.

Construction activities within corridor segment

T3 would result in the disturbance of 94 acres.
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Construction and maintenance of a two-track in

this corridor segment would result in pennanent

disturbance to I0 acres.

Corridor segment C3 is in a transition zone

between semi-desert grassland and Sonoran

desertscrub. The vegetation in this corridor

segment includes species that are characteristic

of both of these communities. Construction

activities along corridor segment C3 would

disturb 20 acres. Construction and maintenance

of a two-track in this corridor segment would

result in permanent disturbance to 2 acres.

Native vegetation along corridor segment T4 is

characteristic of the Arizona Upland Subdivision

of Sonoran desertscrub. As on other corridor

segments, native vegetation has been impacted

by on-going livestock grazing activities. Pipeline

construction activities within this corridor

segment would result in disturbance to I53 acres

of native vegetation. Construction and

maintenance of a two-track in this corridor

segment would result in pennanent disturbance

to 17 acres.

Vegetation along corridor segment R5 is also

representative of the Arizona Upland

Subdivision of Sonoran desertscrub.

Construction of the pipeline in this corridor

segment would result in the disturbance of 84

acres of vegetation. Construction and

maintenance of a two-track in this corridor

segment would result in pennanent disturbance

to I I acres.

Semi-desert grassland, Great Basin conifer

woodland, and Sonoran desertscrub are

extensive in Arizona and disturbance of 406

acres would not adversely impact these

communities on a regional level. Measures

developed and incorporated into the Proposed

Action to reduce impacts on native vegetation

would reduce the loss of ADA-protected plants

and may promote the revegetation of areas of

temporary disturbance. Reseeding would also

promote the revegetation of xeroriparian

communities impacted by the pipeline.
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Continued disturbance, such as livestock and

off-road vehicles, would severely limit the

gennination and long-term establishment of

plants (Burgess and Graves I983). Even when

revegetation efforts are successful, complete

rehabilitation of plant communities is very slow.

A study of natural revegetation of pipeline

routes in the Mohave desert predicted that plant

biomass recovery to predisturbance conditions

could take as long as I00 years (Lathrop and

Archbold I980). Although revegetation efforts

may decrease recovery time, complete

rehabilitation is not expected to occur quickly.

The proposed pipeline corridor crosses many

small drainages, most of which support

xeroriparian vegetation. This vegetation would

be cleared within a 90-foot corridor around the

gas pipeline. Pennanent removal of any

xeroriparian vegetation would constitute a

significant impact. Descriptions of, and impacts

on, these drainages are discussed in Section

3. I 2.2.

Altemative R Gas Pigeline Corridor

Plant communities present along the alternative

natural gas pipeline corridor include semi-desert

grassland, Great Basin conifer woodland, and

Sonoran desertscrub. Construction of this route

would impact approximately 393 acres, as

detailed below. Approximately 47 acres would

be permanently disturbed to provide a 10-foot

wide two-track. Corridor segments RI, C3, and

R5 are described above under the proposed

corridor.

Native vegetation along corridor segment R2 is

characteristic of semi-desert grassland. On-going

cattle grazing has impacted vegetation along this

corridor segment. Construction activities along

corridor segment R2 would disturb up to 9 acres.

Because the alignment through this corridor

segment is within Hackberry Road, the

disturbance to vegetation is estimated to be

approximately 5 acres. Native vegetation within

corridor segment R3 is representative of semi

desert grassland. On-going livestock grazing has

impacted the vegetation in this corridor segment.
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Construction activities within this corridor

segment would impact I03 acres. Construction

and maintenance of a two-track in this corridor

segment would result in pennanent disturbance

to II acres.

Native vegetation on corridor segment R4 is

representative of the Arizona Upland

Subdivision of Sonoran desertscrub. Pipeline

construction activities within this corridor

segment would impact I53 acres. Construction

and maintenance of a two-track in this corridor

segment would result in permanent disturbance

to I7 acres.

Semi-desert grassland, Great Basin conifer

woodland and Sonoran desertscrub are extensive

in Arizona and disturbance to 393 acres would

not negatively impact these communities on a

regional level. As stated for the proposed

corridor, measures incorporated into the

Proposed Action to reduce impacts to native

vegetation would reduce the loss ofADA

protected plants and may promote the

revegetation of areas of temporary disturbance.

Reseeding would also promote the revegetation

of xeroriparian communities impacted by the

pipeline. Successful reseeding of native plants is

more likely when further disturbance to

impacted areas does not occur.

The altemative corridor crosses small drainages,

many of which support xeroriparian vegetation.

This vegetation would be cleared within a 90

foot corridor around the gas pipeline. Permanent

removal of xeroriparian vegetation would

constitute a significant impact. Descriptions of,

and impacts on, these drainages are discussed in

Section 3.l2.2.

Altemative T Gas Pigllne Corridor

Plant communities present along the

transmission line corridor include semi-desert

grassland, Great Basin conifer woodland, and

Sonoran desertscrub. Construction of this route

would impact 4 I 8 acres, as detailed below.

Approximately 45 acres would be pennanently

disturbed to provide a I0-foot wide two-track.
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Corridor segments T3, C3, and T4 are described

above under the proposed corridor.

Vegetation along corridor segment Tl is

characteristic of Great Basin conifer woodland,

interspersed with small patches of grasslands.

Ongoing cattle grazing has impacted vegetation

along this corridor segment. Construction of the

natural gas pipeline in this corridor segment

would impact 4l acres. Construction and

maintenance of a two-track in this corridor

segment would result in permanent disturbance

to 4 acres.

Native vegetation along corridor segment T2

included areas of Great Basin conifer woodland

interspersed with areas of semi-desert

grasslands. On-going cattle grazing has also

impacted vegetation along this corridor segment.

Construction of the pipeline in this corridor

segment would impact 24 acres. Construction

and maintenance of a two-track in this corridor

segment would result in pennanent disturbance

to 3 acres.

Native vegetation along corridor segment T5 is

representative of the Arizona Upland

Subdivision of Sonoran desertscrub. Pipeline

construction activities within this corridor

segment would impact 86 acres of vegetation.

Construction and maintenance of a two-track in

this con'idor segment would result in permanent

disturbance to 9 acres.

Semi-desert grassland, Great Basin conifer

woodland and Sonoran desertscrub are extensive

in Arizona and disturbance to 4l 8 acres would

not adversely impact these communities on a

regional level. As stated for the proposed and

Altemative R gas pipeline corridors, measures

incorporated into the Proposed Action would

reduce the loss of ADA-protected plants and

may promote the revegetation of areas of

temporary disturbance. Reseeding also would

promote the revegetation of xeroriparian

communities impacted by the pipeline.

Successful reseeding of native plants is more

likely when further disturbance to impacted

areas does not occur.
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The altemative pipeline corridor crosses many

small drainages, many of which support

xeroriparian vegetation. This vegetation would

be cleared within a 90-foot corridor around the

gas pipeline. Pennanent removal of any

xeroriparian vegetation would constitute a

significant impact. Descriptions of, and impacts

on, these drainages are discussed in Section

3.l2.2.

Crossover Segment C2

Native vegetation within crossover segment C2

is dominated by semi-desert grassland with a

small area of Great Basin conifer woodland at

the northwest end ofthe corridor segment.

Pipeline construction activities in this corridor

segment would impact 25 acres. Because the

alignment through this corridor segment is

within the old route for US 93, the disturbance

to vegetation is estimated to be approximately

I2 acres. No additional maintenance pathway

would be required in this corridor segment, and

there would be no new pennanent disturbance to

vegetation.

Semi-desert grassland and Great Basin conifer

woodland are extensive in Arizona and

disturbance to 25 acres would not adversely

impact these communities on a regional level.

As stated for each corridor, measures developed

to reduce impacts to native vegetation would

reduce the loss of ADA-protected plants and

may promote the revegetation of areas of

temporary disturbance. Successful reseeding of

native plants is more likely when further

disturbance to impacted areas does not occur.

No-Action Altemative

Under the No-Action Altemative, no native

vegetation would be cleared. No impacts would

occur on species protected under Arizona Native

Plant Law or xeroriparian vegetation. The

private lands cleared for the groundwater

production and monitoring wells that were used

to identify and test the lower aquifer would

remain.
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Mitigation and Residual Impacts

If adopted, the following measures would be

implemented to avoid or reduce significant

impacts:

0 Revegetating impacted ephemeral stream

channels within the proposed or altemative

gas pipeline corridors with appropriate

native plant species would mitigate impacts

on xeroriparian vegetation. Revegetation

procedures would be similar to those

described for native vegetation communities

in the Reclamation Operation Maintenance

Plan for BLM-Managed Public Lands and

the Reclamation Plan for State and Private

Lands where applicable. Where possible,

transplanted shrubs should be used in the

xeroriparian areas to reduce the time for

restoration.

I Loss of xeroriparian vegetation along the

ephemeral streams eliminated by

construction at the well sites and at the

agricultural development in Section 7 would

be mitigated by planting appropriate native

shrub species adjacent to the altemate

stonnwater channel, following procedures

described in the Reclamation Plan for State

and Private Lands. Where possible,

transplanted shrubs should be used along

this channel. Species that should be planted

include honey mesquite, desert willow,

catclaw acacia, white ratany, and graythom,

where conditions are appropriate.

0 Loss of xeroriparian vegetation along the

ephemeral streams eliminated by

construction of the power plant, substation,

and evaporation ponds would be mitigated

by planting appropriate native shrub species

adjacent to the storrnwater diversion

channel, following procedures described in

the Reclamation Plan for State and Private

Lands. Where possible, transplanted shrubs

should be used along this channel. Species

that should be planted include honey

mesquite, desert willow, catclaw acacia,
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white ratany, and graythom, where

conditions are appropriate.

0 As mitigation for impacts from the access

road on xeroriparian vegetation and wildlife

habitat in Sycamore Creek, the vegetation

on gravel bars adjacent to the roadway

would be enhanced. The proposed areas for

enhancement would be on the downstream

side of the crossing. Habitats in these

locations would be most likely to persist

through flood events. Potential species that

should be added to the vegetation in this

floodplain include desert willow, catclaw

acacia, honey mesquite, graythom,

wollben'y, and desert broom.

0 With the implementation of these measures,

there would be no residual significant

impacts.

3.12 WETLANDS, RIPARIAN AREAS, AND

WATERS OF THE UNITED STATES

This section describes the affected environment

and environmental consequences relating to

wetlands, riparian areas, and waters of the

United States.

3.12.1 Wetlands and Riparian Areas

3.12.1.1 Affected Environment

The following sections describe the current

wetland and riparian area conditions; this

provides a baseline for the assessment of

impacts and environmental consequences.

Region of Influence

The region of influence for assessing impacts on

wetlands includes the perennial flow reach of the

Big Sandy River, between Wikieup and Granite

Gorge, with its associated jurisdictional waters

of the United States; a small wetland near the

proposed power plant site; the wetland

associated with Cofer Hot Spring; and the Big

Sandy River marsh. The only riparian area

(other than xeroriparian habitats on ephemeral
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streams, which are discussed in Section 3.l I) of

concem for this Project is the riparian area on

the Big Sandy River. The Big Sandy River

wetland, riparian area, and associated waters of

the United States are discussed as a single

system.

For the purpose of this Draft EIS, the wetland

definition adopted by the U.S. Environmental

Protection Agency (EPA) and Army Corps of

Engineers (COE) for administering Section 404

of the Clean Water Act was used. According to

this definition, wetlands are:

“those areas that are inundated or saturated

by surface or groundwater at a frequency

and duration sufficient to support, and that

under normal circumstances do support, a

prevalence of vegetation typically adapted

for life in saturated soil conditions.

Wetlands generally include swamps,

marshes, bogs, and similar areas.” (33 CFR

328.3(a)[7])

In accordance with this definition, a given area

is designated as under the wetland regulatory

jurisdiction of the COE if the hydrology results

in inundated or saturated soils during the

growing season, hydric soils are present, and the

dominant vegetation is hydrophytic (COE I987).

Exceptions to these criteria may be allowed in

disturbed conditions.

Thejurisdictional authority for wetland

protection is derived from several sources,

beginning with the Clean Water Act of I972.

Section 404 authorizes the COE to grant pemrits

for activities in wetlands or other jurisdictional .

waters of the United States, and it gives the COE

authority to enforce against violations.

Executive Order I I990 directs Federal agencies

to take action to minimize the destruction, loss,

or degradation of wetlands. Westem’s (DOE)

regulations to comply with this order are

specified in I0 CFR I022, Compliance with

F Ioodplain/Wetlands Environmental Review

Requirements. BLM is responsible for

monitoring and preserving wetlands and riparian

areas under its administration. Specific
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procedures for ecological site inventories in

riparian and wetland sites are discussed in BLM

Manual 173 7, Riparian Area Management

(BLM 1992).

Delineations of the wetlands that could be

directly impacted have been prepared and

submitted to the COE. Final concurrence from

COE has not been received, and the areas

reported below for those wetlands may be

subject to revision.

Wetland Delineation Methods

Delineation procedures were based on diagnostic

environmental indicators of wetland vegetation,

wetland soils, and wetland hydrology. These

procedures, outlined in the Corps ofEngineers

Wetland Delineation Manual (1987), are

commonly known as the Triple Parameter

Method. By definition, an area is designated as a

wetland when there are positive indicators for

wetland vegetation, soils, and hydrology.

A listing of plant species has been developed for

use in delineating wetland areas (USFWS 1988).

This listing assigns plant species to one of five

indicator status categories ranging from obligate

wetland species that almost always occur in

wetlands, to upland species that rarely occur in

wetlands. Under normal conditions, hydrophytic

vegetation is determined to be present if more

than 50 percent of the dominant species are in

the obligate (OBL), facultative wetland

(FACW), or Facultative (FAC) indicator

categories.

Diagnostic indicators of hydric soils are related

to soil saturation, which leads to anaerobic

conditions in the soil. Under these conditions,

decomposition of organic material is inhibited

and soil minerals are reduced, giving

characteristic soil colors that can be quantified

by comparison with Munsell Soil Color Charts.

A chroma ofone or less in unmottled soils or a

chroma of two or less in mottled soils generally

indicates a hydric soil. In addition, soils that are

saturated during the growing season satisfy a

criterion for hydric soils. A hand auger was used
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to collect soil samples from a depth of 8 to 12

inches, or below the A horizon. Larger test pits

were dug with a shovel.

A site is detennined to have wetland hydrology

if it is inundated or saturated to the surface

continuously for at least 5 percent of the

growing season in most years. In most areas, this

represents a period of inundation or saturation of

at least 14 consecutive days during the growing

season. If no water is present at the time of

evaluation, other indicators may include

topographic low points or channels, flood debris,

complete absence of vegetation, presence of

hydric soils, or oxidized rhizospheres.

Existing Conditions

Wetland and Riparian Area #1 - Big Sandy River

Wetland and Riparian Area #1 is an extensive

area with wetland conditions adjacent to a

perennial reach of the Big Sandy River upstream

ofthe US 93 bridge in Section 1, Tl5N, Rl3W

(Figure 3.12-I ). This is the largest riparian area

within the region of influence. This riparian area

is particularly important because it supports a

population of southwestem willow flycatchers,

an endangered species (refer to Section 3.14).

This wetland and associated riparian area

extends upstream and downstream from the

bridge for a total length within the region of

influence of approximately 6 miles (refer to

Figure 3.4-5). This wetland begins where the

perennial flow originates in the Big Sandy River

east of Wikieup. On private land in the vicinity

of the US 93 bridge, this wetland has been

heavily impacted by year-long livestock grazing,

not authorized by a BLM grazing pemiit.

The delineation ofthis wetland was originally

conducted by Greystone in July 2000, with

subsequent adjustments by Environmental

Planning Group (EPG), Inc. in December 2000.

In addition to the delineated wetland, the Big

Sandy River bed includes a wide area of other

waters of the United States on each side of the

wetland (Waters of the United States is defined

Affected Environment and

Environmental Consequences

June 2001



below in Section 3. I 2.2). This area extends the

full length of the bridge from one abutment to

the other, for a length of approximately l,200

feet. This entire width shows evidence of

intermittent flow that probably occurs at

irregular intervals based on rainfall pattems.

This area is dominated by riparian vegetation,

including Fremont cottonwood, Goodding

willow, screwbean mesquite, arrowweed, seep

willow, and saltcedar. This area exhibits a

number of characteristics of the Sonoran Desert

cottonwood-willow riparian forest community,

which is among the most threatened habitat

types in the United States.

Using the wetland classification system of

Cowardin et al. (I979), Wetland #1 is primarily

an upper perennial riverine system with

unconsolidated bottom and shore (R3 UB). The

wetland area adjacent to the river channel

includes areas of palustrine emergent (PEM) and

palustrine scrub-shrub (PSS) vegetative

communities. Because of heavy impacts of

grazing and trampling, vegetation is dominated

by species tolerant of disturbances, including

saltcedar, screwbean mesquite, arrowweed. seep

willow, and bermuda grass. Table 3.l2-l

provides a list of plant species observed in the

wetland areas and in surrounding uplands.

Watercress is present in the stream channel. A

few individuals of Fremont cottonwood,

Goodding willow, and spiny rush also are

present in this vicinity.

Soils within the wetland area are typical of

shifiing riverbeds. There generally is a relatively

thin surface layer of sandy clay, with occasional

cobbles, underlain by sand. Soil color is not an

acceptable indicator of hydric soil conditions in

sandy soils, but other indicators such as a thin

organic layer and perennially saturated

conditions confirm the hydric soil designation in

this wetland.

This wetland is supported hydrologically by a

shallow water table and by perennial surface

flow in the Big Sandy River. However, the zone

of soil saturation and seasonal flow is much

wider than the normal base flow width of the

river. At the time of the December 2000

observations, soils were saturated at or near the

surface throughout the wetland area.

Wetland #2 — Plant Site

Wetland #2 is a small area at an elevation of

2,060 feet in the southwest comer of Section 5,

Tl 5N, Rl2W (Figure 3.12-2). This wetland

originates in an area of groundwater seepage at

the head of a small channel that continues south

off of the property. A portion of this wetland is

fenced to exclude cattle and burros. An old

springhouse is located within the fenced area.

Previous water quality testing has shown water

in this spring to have high concentrations of

arsenic (Greystone 2001). The delineation of this

wetland was originally conducted by Greystone

in July 2000, with subsequent adjustments by

EPG in December 2000. The area of this

wetland on the Project property is estimated to

be approximately 0.64 acre.

This wetland has been heavily impacted by past

disturbances. Heavy grazing has stripped most

ofthe vegetation outside the fence, and soils

have been compacted. There appears to have

been some grading or heavy equipment use on

the northem and westem edges of the wetland.

An old jeep track is located on the westem edge

of the wetland area. There also appears to be an

older area of earth movement at the eastemmost

part of the wetland, where no vegetation is

present in the wetland or the adjacent upland.

Using the wetland classification system of

Cowardin et al. (I979), this wetland contains

areas of palustrine emergent vegetation (PEM)

and palustrine scrub-shrub, broad-leaved

deciduous vegetation (PSSI ). Because of heavy

impacts of grazing and trampling, the area

outside the fence is limited to emergent

vegetation, dominated by Olney bulrush, flat

sedge. and bennuda grass. The area within the

fence has had no grazing or trampling

disturbance, and it supports a wider diversity of

emergent and shrub species, including southem

cattail. Olney bulrush, Goodding willow,

saltcedar. and seep-willow.
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* Species observed during December 2000 site visit.

** Wetland indicator status categories (COE I987):

OBL — Obligate wetland species, nearly always found in wetlands, >99 percent in wetlands.

FACW - Facultative wetland species, usually found in wetlands, 67 to 99 percent in wetlands.

FAC — Facultative species, equally likely to be found in wetlands or uplands, 33 to 67 percent in wetlands.

FACU — Facultative upland species, usually found in uplands, I to 33 percent in wetlands.

UPL - Upland species, nearly always found in uplands, <l percent in wetlands.

NI — No indicator status.

  

the A horizon, and the B horizon (generally

greater than 8 inches below the surface)

generally has low chromas with distinct mottles.

A very strong sulfur smell was obvious in

saturated soil samples and where the soil was

disturbed by walking across it.

Soils within the wetland area show considerable

variability, partially related to disturbance

factors. The westem edge of the wetland has

been partially covered with a thin (l- to 2-inch)

layer of material eroded from adjacent areas that

have been disturbed by roads and grading. Cattle

and burros have also trampled this area, leading

to mixing and compaction of the upper soil

layers. Soils within the fenced area are relatively

undisturbed. Oxidized root zones are present in

Areas of saturated soil and surface water were

observed in July and December 2000. An old

springhouse is located within the fenced area,
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and pieces of plastic pipe were present in the

wetland, indicating that this site had been

developed for ranch use at some time in the past.

The area of groundwater seepage is obvious

because of a layer of whitish mineral deposits on

the surface, resulting from seepage and

evaporation of groundwater with a high mineral

content. From this seepage area, surface flow

continues south off of the property in a channel

heavily covered with Olney bulrush.

Wetland #3 - Cofer Hot Sgring

Cofer Hot Spring provides water to several small

wetland areas These wetlands have not been

delineated because they would not be subject to

dredge or fill activities associated with the

Project. The spring emerges in the landowner’s

backyard; wetland vegetation immediately

surrounding the spring is routinely mowed by

the landowner. Water from the spring runs

through a flume and series of ditches feeding

agricultural fields. Retum water from irrigation,

and any excess water not used for irrigation, is

collected by several ditches and flows through a

series of small ponds before entering a larger

pond approximately 0.5 mile downstream of the

spring. Wetland vegetation has developed

around the ponds and to a small extent along

ditches. Approximately 4 acres of wetlands are

supported by waters from the spring, including

approximately 2 acres ofopen water in the

largest pond.

Wetland #4 - Big Sandy River Marsh

The Big Sandy River marsh in Section 24

contains at least a narrow strip of dense wetland

vegetation closely surrounding a perennial reach

of the Big Sandy River. This wetland has not

been delineated because it would not be subject

to dredge and fill activities associated with the

Project. Due to its location within the Big Sandy

River floodplain, this wetland is scoured by

larger flood events, preventing the development

of any substantial tree or shrub layers. The

wetland contains high quality herbaceous

vegetation dominated by cattail and bulrush.

Wetland vegetation covers at least 22 acres in a

narrow strip along about I mile of river.

3.12.1.2 Environmental Consequences

Identification of Issues

The following issues were identified as the basis

for the assessment of impacts:

0 impacts on wetlands

0 loss or degradation of distinctive riparian

vegetation, particularly cottonwood-willow

communities

0 indirect impacts on wetlands or riparian

areas, which could occur through

degradation of water quality, through

diversion of water sources, or through

erosion and sedimentation resulting from

altered drainage pattems.

Significance Criteria

The effects of the Proposed Action and

altematives would be considered significant if

there is any substantial unmitigated impact on

wetlands or riparian zones.

Impact Assessment Methods

Wetlands were delineated using the methods

described in Section 3.l2.I.I. For the power

plant and associated facilities, natural gas

pipeline, and site access road where an area was

detennined to be a wetland according to the

delineation criteria, the total area of impact was

calculated. For the pipeline, an area of

temporary impact was calculated based on a

zone of impact 50 feet wide. A 50-foot zone of

impact was assumed for (as opposed to a 90-foot

zone of impact elsewhere on the pipeline

alignment) because of special efforts

incorporated into the Proposed Action to

minimize impacts within these sensitive areas.
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Actions Incorporated Into the Proposed

Action to Reduce or Prevent Impacts

The following measures are included in the

Proposed Action to reduce or prevent potential

adverse impacts on wetlands and riparian areas.

Wetland and Rigarian Area #1 — Big Sandy River

If trenching and backfilling are used to construct

the natural gas pipeline in this crossing,

construction would comply with FERC’s

“Wetland and Water Body Construction and

Mitigation Procedures,” as noted in Section

2.2.7.6. Other measures to minimize erosion and

sedimentation impacts in this wetland are

discussed in Section 2.2.8.2. During clearing,

woody plants would be cut at ground level, and

roots would be left intact to allow for

regeneration. For this crossing, the construction

activities would be confined to a narrow zone.

After construction, the disturbed areas in

Wetland #1 would be restored by backfilling and

recontouring to preconstruction contours as

noted in Section 2.2.8.2. The disturbed area

would be covered with erosion control matting

and would be reseeded.

Wetland #2 - Plant Site

Appropriate measures would be taken during

construction to avoid indirect impacts on this

wetland resulting from erosion or sedimentation

related to construction activities, as noted in

Section 2.2.8.2.

Wetland #3 - Cofer Hot Sgring

Caithness has agreed in concept with the

landowner to provide a well to access water

from the lower aquifer to replace any water lost

from reduction in spring flow. The landowner

could use this water in a manner that maintains

these wetlands.

Wetland #4 - Big Sandy River Marsh

Because the Project has the potential to reduce

the quantity of groundwater that may be
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supporting the wetland, Caithness has proposed

to augment the flow of water to this wetland

(refer to Section 3.4.2.4 for additional details).

Impact Assessment

Progosed Action

Wetland and Riparian Area #1 - Big Sandy River

Construction Impacts— The Big Sandy River

wetland at the US 93 bridge would be crossed by

corridor segment R5 of the proposed gas

pipeline corridor (refer to Section 2.2). If the

natural gas pipeline across the Big Sandy River

is constructed by trenching, installation, and

backfill, there would be impacts on the wetlands

associated with the river. The degree of impact

is related to the type of vegetation being

disturbed. Areas dominated by emergent

vegetation with few, widely spaced shrubs can

be restored to their preconstruction condition in

a relatively short time. Areas with a dense stand

ofmedium-sized shrubs or small saplings take a

longer time period to restore, with a few to

several years required to approach

preconstruction conditions. If large riparian trees

are lost during construction, the time required

for full restoration could be of decades.

Assuming a 50-foot-wide construction zone and

a length of impact of approximately I75 feet, the

area of temporary impact would be 8,750 square

feet (sq. fi.) (0.20 acre). Measures to be

undertaken as part of the Proposed Action to

minimize erosion and sedimentation related to

pipeline construction at the Big Sandy River

crossing are described in Section 2.2.8.2.

Following trenching, pipeline installation, and

backfilling, this wetland area would be restored

to conditions approximating conditions prior to

disturbance. There would be no need for

continuing access. After three to five years

vegetation would become reestablished, and

there would be no continuing impacts on the Big

Sandy River riparian zone related to the

proposed natural gas pipeline. These impacts

would not be significant.
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If the pipeline is installed under the Big Sandy

River and riparian zone by directional drilling,

there would be no impacts on these wetlands. A

detailed drilling plan, including depths and

distances, would be developed prior to

construction. Directional drilling would require

additional work areas of approximately 100 feet

by 300 feet on each side of the river. These work

areas would be located outside the wetlands.

Because appropriate measures would be taken as

part of the Proposed Action during construction

to avoid indirect impacts on wetlands, no

impacts would be anticipated resulting from

erosion or sedimentation from these areas.

Operational 1mpacIs—Groundwater withdrawal

for cooling water at the proposed power plant

and for agricultural use was considered as a

potential impact on wetlands. Because the

Proposed Action contains measures to augment

shallow groundwater and surface water,

groundwater pumping is not likely to cause

adverse impacts on this wetland.

The potential for operational impacts is very

small. Repair caused by a failure of the pipe

installed through the wetland would require new

disturbance of the wetland at the area affected

by the repair. Failure of a pipeline installed by

directional drilling could be replaced or repaired

without wetland disturbance.

Wetland #2 — Plant Site

Consrrucrion Impacts—The proposed layout for

the power plant, substation, evaporation ponds,

and plant driveway has been designed to avoid

any direct impacts on Wetland #2. Together with

the erosion and sedimentation control measures

taken as a part of the Proposed Action (refer to

Section 2.2.8.2), there would be no significant

impacts on this wetland.

Operational Impacls—The proposed drainage

plan would divert runoff from the ridge north of

the plant site to a sedimentation basin west of

the substation. This basin would discharge

through a culvert to a stormwater discharge

erosion protection structure near the west edge
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of Wetland #2. Water from this structure would

be sent into the drainage that runs through the

wetland. This flow is not expected to cause any

impacts on the wetland because it is comparable

to the current runoff that reaches this wetland

through the natural channels that would be

altered during plant construction.

Wetland #3 — Cofer Hot Spring

As discussed in Section 3.4.2.5, the Proposed

Action is likely to substantially reduce or

eliminate the flow of Cofer Hot Spring during

the life of the Project. The approximately 4 acres

of wetlands supported by flows from the spring

likely would be reduced over time. Therefore, it

is likely that the size of this wetland would

decline over the life of the Project and

eventually be eliminated. This impact would be

significant.

Wetland #4 — Big Sandy River Marsh

Groundwater withdrawal for cooling water at the

proposed power plant and for agricultural use

was considered as a potential impact on

wetlands. Because the Proposed Action contains

measures to augment shallow groundwater and

surface water, groundwater pumping is not

likely to cause adverse impacts on this wetland.

Communication Facilities

The OPGW option would connect the proposed

Big Sandy substation with the existing Peacock

substation near I-40. This line would cross the

Big Sandy River north of Wikieup, upstream

from the perennial reach of the river. A survey

of this route for wetlands was conducted as a

part of the Altemative T gas pipeline corridor,

with results documented in Greystone (2000).

There are no wetlands along this route, thus

installation of the OPGW would have no impact

on wetlands.

The microwave dishes would be installedhes on

existing towers and would have no impact on

wetlands.
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become well established and would be less

susceptible to damage by livestock.

Altemative R Gas Pipeline Corridor

Corridor segment R5 of this altemative crosses

the Big Sandy River at the US 93 bridge.

Potential impacts would be as described above

for the Proposed Action.

If adopted, the following measures would be

implemented to enhance the existing

environment:

Alternative T G35 Pipeline Corridor 0 Conditions at Wetland #2 would be

substantially restored and enhanced by

installing appropriate fences around the

wetland and a suitable buffer area to exclude

grazing animals. This fencing also would

restrict access and limit potential impacts on

Potential impacts on wetlands would be the

same as for the Proposed Action except there are

no wetlands along this altemative pipeline

corridor. Thus, constructing the pipeline within

this corridor would have no impacts on this wetland by humans. Restoration of the

w¢1|and§_ heavily impacted area outside the fence at

this wetland would be accelerated by

planting native shrub species in the wetter

areas. Possible species would include

Goodding willow, seep-willow, screwbean

mesquite, and arrowweed. This site may not

No-Action Altemative

If the proposed power plant and related facilities

are not constructed, there would be no new

disturbances to wetland areas, and current have enough water to support Fremont

conditions would continue. Impacts of grazing cottonwood.

animals in the wetlands associated with the Big

Sandy River would continue, as would the

impacts ofgrazing animals in the unfenced

portion of Wetland #2.

3.12.2 Waters of the United States

This section describes the affected environment

and environmental consequences related to

waters of the United States. Additional

infonnation regarding the Big Sandy River and

springs is provided in Section 3.5.

Mitigation and Residual Impacts

No measures to mitigate the significant impact

on Cofer Hot Spring have been identified.

Federal regulatory definitions of other waters of

the United States are sufficiently broad to cover

virtually any perennial, intennittent, or

ephemeral stream (wash). These definitions

include the following:

lfadopted, the following measures would be

implemented to minimize adverse impacts not

considered to be significant:

0 The disturbed riparian areas of the Big

Sandy River would be replanted with woody

native species at a density of 3 to I of the

individuals removed to accelerate

restoration. Species would include

Goodding willow, Fremont cottonwood, ebb and fl0W Oflhe Tide; (33 CFR

screwbean mesquite, and arrowweed. 323-3(3)lll)

“All waters which are currently used, or

were used in the past, or may be susceptible

to use in interstate or foreign commerce,

including all waters which are subject to the

All interstate waters including interstateI Temporary fencing to exclude livestock

wetlands; (33 CFR 328.3(a)[2])would be installed around the restoration

area at Wetland #l to ensure success of the

revegetation efforts. This fencing could be

removed after the trees and shrubs have

All other waters such as intrastate lakes,

rivers, streams (including intennittent
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streams), mudflats, sandflats, wetlands,

sloughs, prairie potholes, wet meadows,

playa lakes, or natural ponds, the use,

degradation or destruction ofwhich could

affect interstate or foreign commerce; (33

CFR 328.3(a)[3])

All impoundments of waters otherwise

defined as waters of the United States under

the definition; (33 CFR 328.3(a)[4])

Tributaries of waters identified in

paragraphs (a) [I ]-[4] ofthis section.” (33

CFR 328.3(a)[5])

These definitions can be interpreted to include

all stream channels in this Project vicinity where

there is evidence of flowing water. All channels

in this vicinity are tributaries to the Big Sandy

River, which in tum is tributary to the Bill

Williams River and the Colorado River.

Delineation procedures for waters of the United

States are based on environmental indicators of

surface water flow. These washes do not have

the characteristic soils or vegetation to be

considered wetlands. The presence of surface

water or saturated soil is very sporadic,

depending on rainfall events, and these areas are

not likely to satisfy the hydrology criterion for

wetlands. The limits of waters ofthe United

States in washes are normally considered to be

the ordinary high water marks on each side of

the wash. These limits are marked by evidence

such as a bare sandy or gravelly streambed, lines

of flow debris, or scouring evidence of flow.

Thejurisdictional authority for protection of

waters of the United States is derived from those

sources cited for wetland protection in Section

3.l2.l.I. Field characteristics to identify the

limits of thesejurisdictional waters of the United

States are described above.

3.12.2.1 Affected Environment

The following sections describe the current

waters of the United States; this provides a

baseline for the assessment of impacts and

environmental consequences.

Region of Influence

The region of influence for the analysis of

impacts on waters of the United States includes

the perennial and ephemeral portions of the Big

Sandy River, washes in the proposed plant and

substation vicinity, washes crossed by the plant

access road, and washes crossed by either the

proposed or altemative gas pipeline corridors, or

the proposed OPGW route.

Existing Conditions

Proposed Power Plant Site, Substation, and

Evaporation Ponds

The proposed power plant site and the associated

substation and evaporation ponds would be

located in the southwest comer of Section 5,

TI 5N, RI2W. This quarter-section encompasses

several washes that are all tributaries of Gray

Wash. which flows into the Big Sandy River

about l.5 miles south of the US 93 bridge. These

washes have sandy-gravelly beds that are

normally dry, except during heavy storm events.

Four washes within the power plant and

substation area were designated (Greystone

2001). Average widths of these washes are 9.2

feet, 9.8 feet, 8.6 feet, and 29 feet.

Well Sites in Section 7

Four water production wells and three monitor

wells in the middle and lower aquifers would be

located in the west half of Section 7, TI 5N,

RI2W. This half-section is crossed by six

washes draining from northeast to southwest.

These washes are part of a small, unnamed

drainage basin between Sycamore Creek and

Gray Wash, with an outlet to the Big Sandy

River approximately 0.2 miles upstream from

Gray Wash. These washes have sandy-gravelly

beds that are normally dry, except during heavy

storm events. The widths of these washes are

43.3 feet, 5.0 feet, 4.0 feet, 6.0 feet, 5.9 feet, and
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Agricultural Develogment in Section 7

Up to I07 acres in the northwest comer of

Section 7, TI 5N, Rl2W would be developed for

agricultural use by MCEDA with land and water

provided by Caithness as part of the Project. As

noted above, this area is crossed by numerous

washes that drain to the Big Sandy River.

Access Road

The proposed access road to the power plant site

would run in an east-west direction from US 93

to the southwest comer of Section 5, TI 5N,

RI2W. This access road would follow the

boundary line between Section 6 and Section 7,

TI5N, RI2W, and it would connect to US 93

just east of the Big Sandy River. This access

road would cross two washes, tributaries of Gray

Wash, in the southwest comer of Section 5, with

widths at the crossing estimated to be 70 feet

and 6 feet. These washes have sandy or sandy

gravelly beds that are normally dry, except

during heavy storm events.

The access road would cross washes on the

boundary line between Section 6 and Section 7.

all ofwhich are in the unnamed basin between

Sycamore Creek and Gray Wash. Measured

widths of these washes are 7.I feet, I8.5 feet,

71.2 feet, and 9.0 feet. These washes also have

sandy or sandy-gravelly beds that are nonnally

dry, except during heavy stonn events

(Greystone 2001).

The access road would cross Sycamore Creek, a

wide wash in the southem half of Section I,

Tl5N, RI3W. The total width of Sycamore

Creek was measured at 1,350 feet. Sycamore

Creek has a drainage basin of at least 20 square

miles in the Aquarius Mountains. In this vicinity

of the proposed access road crossing, Sycamore

Creek is a wide zone of interbraiding channels.

Because the channel locations and numbers may

vary upstream or downstream from crossing, and

because the channel locations will change over

time as a result of flood events, the entire

crossing must be considered as a water of the

United States. All parts of this channel showed
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evidence of relatively recent flow at the time of

a site visit in December 2000.

Communication Facilities

The OPGW option would connect the proposed

Big Sandy substation with the existing Peacock

substation near I-40. This line would be installed

on existing transmission line towers. A survey of

this route for waters of the United States was

conducted as a part of the Altemative T gas

pipeline corridor, with results documented in

Greystone (2000). This route would cross I72

washes that are waters of the United States.

Because installation ofthis line would be on

existing structures with an existing maintenance

road for construction access, the OPGW would

have no new impact on waters of the United

States.

The installation of microwave dishes on existing

microwave towers would not affect waters of the

United States.

Proposed Gas Pigline Corridor

The proposed gas pipeline conidor begins at the

existing pipeline north ofl-40 and follows

Hackberry Road to the southwest. North of the

intersection with US 93, this corridor crosses

over to follo\v the transmission line corridor

south to its crossing over US 93 north of

Wikieup. The corridor then follows US 93 south

to the proposed access road and then east to the

proposed power plant site. This corridor includes

corridor segments R I , CI, T3, C3, T4, and R5,

as described in Section 2.2 and illustrated on

Figure 2- I 2.

Corridor segment RI along Hackberry Road

crosses I4 washes with sandy or sandy-gravelly

beds. These channels were all measured at

Hackberry Road and are tabulated in the Big

Sandy Energy Project — Wetlands and Waters of

the United States Project Report (Greystone

200l ). These channels range in width from a

minimum ofthree feet to a maximum of I70 feet

at an unnamed wash about I mile south ofl-40.

Two other washes in this corridor segment are
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between 20 and 30 feet wide, and four washes

are between 10 and 20 feet wide, and seven

washes are less than I0 feet wide. All of these

ephemeral channels drain from the northwest

and flow southeast into Knight Creek

(Greystone 2001).

Corridor segment Cl extends west from

Hackberry Road across US 93, and then

southwest to connect with the transmission line

corridor. This corridor segment crosses eight

washes with sandy or sandy-gravelly beds.

Continuations of five of these channels upstream

from corridor segment Cl were measured and

tabulated in Greystone (2001). One wash in this

corridor segment was not measured either

upstream or downstream, but it was measured on

a subsequent site visit in March 2001. These

channels range in width from a minimum of 3

feet to a maximum of about 40 feet at Bottleneck

Wash. Only three of washes in this corridor

segment are greater than 10 feet wide. All of

these ephemeral channels drain from the

northwest and flow southeast into Knight Creek.

Corridor segment T3 follows an existing

transmission line south fiom corridor segment

C1 for approximately 9 miles. Within this

corridor segment the pipeline would cross 47

washes with sandy or sandy-gravelly beds.

These channels were measured adjacent to the

maintenance road in the transmission line rights

of-way. The widest ofthese crossings are at

Mesa Wash (40.2 feet), Wheeler Wash (40 feet),

Kabba Wash (36 feet), and an unnamed wash

south of Wheeler Wash (31.3 feet). Five washes

are between 20 and 30 feet wide, six washes are

between 10 and 20 feet wide, and 32 washes are

less than 10 feet wide. Because this corridor

extends 1,000 feet on either side of the

transmission line rights-of-way, the actual

widths of wash crossings could be somewhat

greater or less than these measurements,

depending on whether the pipeline is located

downstream or upstream from the transmission

line rights-of-way. The actual number of washes

could also vary because of channels combining

or new washes developing up or down the slope

(Greystone 2001).
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Corridor segment C3 includes both the

transmission line route and the US 93 route for a

distance of approximately I mile. Greystone

(2001) measured six washes along the

transmission line right-of-way in this corridor

segment, and nine washes adjacent to the

highway. Because some washes flow together

and new washes originate between the

transmission line and US 93, there is no direct

correspondence between the transmission line

washes and the US 93 washes. In addition, a

large ridge east of the highway diverts stream

flow to the north or south. The two widest of

these crossings are at an unnamed tributary of

Knight Creek (28 feet) and an unnamed tributary

of Cane Springs Wash (22 feet), and the

minimum wash width in this corridor segment is

1.1 feet. Four of these washes are between I0

and 20 feet wide, and the remaining nine washes

are less than 10 feet wide. Because this corridor

extends 1,000 feet on either side of the

transmission line corridor, the actual widths of

wash crossings could be somewhat greater or

less than these measurements, depending on the

specific location of the pipeline.

Corridor segment T4 follows the transmission

line south from C3. Greystone (2001) measured

61 washes along the transmission line right-of

way in this corridor segment. These washes

range from a minimum width of 1.5 feet to a

maximum of51.3 feet. The widest ofthese wash

crossings are an unnamed wash about 9 miles

north of Wikieup (51.3 feet), an unnamed wash

about 10 miles north of Wikieup (48.5 feet),

Tompkins Canyon (39.5 feet), an unnamed wash

about 3 miles north of Wikieup (34.8 feet), and

Cane Springs Wash (36.1 feet). Six of the

channels in this corridor segment are between 20

and 30 feet wide, 24 of these washes are

between I0 and 20 feet wide, and the remaining

26 washes are less than 10 feet wide. Because

this corridor extends 1,000 feet on the east side

of the Mead-Liberty 345-kV transmission line

right-of-way and up to 3,000 feet on the west

side ofthe Mead-Liberty 345-kV transmission

line right-of-way, the actual widths of wash

crossings could be somewhat greater or less than

these measurements, depending on the specific
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location of the pipeline. The actual number of

washes could also vary because of washes

combining or new washes developing up or

down the slope. All of these washes drain from

the west and flow east into the Big Sandy River.

Corridor segment R5 follows US 93 south from

T4 to the proposed county road. Greystone

(2001) measured washes and one perennial

channel adjacent to the highway in this corridor

segment. The minimum wash width in this

con'idor segment is 2.1 feet. The widest ash is

the Big Sandy River, where waters of the United

States are approximately 1,200 feet wide, as

discussed under Wetland #1 in Section 3.12.1.1.

The widest of washes are Bronco Creek (257.6

feet), an unnamed wash on the south edge of

Wikieup (1 17.5 feet), Natural Corrals Wash

(123 feet), and an unnamed wash on the north

edge of Wikieup (41.4 feet). Two of these

washes are between 20 and 30 feet wide, two

washes are between 10 and 20 feet wide, and the

remaining 28 washes are each less than 10 feet

wide. Because this corridor extends up to 400

feet on east side of the highway right-of-way,

the actual widths of wash crossings could be

somewhat greater or less than these

measurements, depending on the specific

location of the pipeline. All of these washes

drain from the west and flow east into Big Sandy

River.

Altemative R Gas Pipeline Corridor

The Altemative gas pipeline corridor would

follow corridor segments R1, R2, R3, C3, R4,

and R5, as described in Section 2.2.

Corridor segments R1, C3, and R5 are the same

as described above for the proposed gas pipeline

corridor.

Corridor segment R2 follows Hackberry Road

between corridor segment C1 and US 93. Only

washes are located in this corridor segment.

These washes have widths of 8.5 feet and 2.6

feet, respectively. Both ofthese washes drain

from the northwest and flow southeast into

Knight Creek.
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Corridor segment R3 follows US 93 south from

Hackben'y Road to corridor segment C3. Within

this corridor segment, the pipeline would cross

39 washes with sandy or sandy-gravelly beds.

The widest of these crossings are at Antelope

Wash (96.0 feet), Moss Wash (65.0 feet), Kabba

Wash (60.0 feet), two unnamed tributaries of

Knight Creek (49.0 and 47.0 feet), and

Bottleneck Wash (45.0 feet). Two washes are

between 30 and 40 feet wide, five washes are

between 20 and 30 feet wide, six washes are

between 10 and 20 feet wide, and 20 washes are

less than 10 feet wide. The narrowest wash in

this corridor segment is 1.7 feet wide. Because

this corridor segment extends 400 feet east of

the highway right-of-way, the actual widths of

wash crossings could be somewhat greater or

less than these measurements, depending on the

final pipeline location (Greystone 2001). All of

these washes drain fi'om the northwest and flow

southeast into Knight Creek.

Corridor segment R4 follows US 93 south from

corridor segment C3 to the transmission line

crossing. Within this corridor segment, the

pipeline would cross 74 washes with sandy or

sandy-gravelly beds. The widest ofthese

crossings are at Cane Springs Wash (170.0 feet),

Deluge Wash (147.0 feet), and an unnamed

wash about 9 miles north of Wikieup (60.7 feet).

Eight other washes are between 40 and 60 feet

wide, three washes are between 30 and 40 feet

wide, two washes are between 20 and 30 feet

wide, 14 washes are between 10 and 20 feet

wide, and 44 washes are less than 10 feet wide.

The narrowest wash in this corridor segment is

1.1 feet wide. Because this corridor segment

extends at least 400 feet east of the highway

right-of-way, the actual widths of wash

crossings could be somewhat greater or less than

these measurements, depending on the final

pipeline location. In one area near Gunsight

Canyon. the corridor segment extends

approximately 1,500 feet east of the highway

right-of-way to accommodate a future relocation

of the highway (Greystone 2001). All of these

washes drain from the west and flow east into

the Big Sandy River.
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Alternative T Gas Pigeline Corridor

The Altemative T gas pipeline corridor would

parallel the transmission line from the existing

pipeline north of l-40 to the proposed power

plant site. This route would include corridor

segments Tl , T2, T3, C3, T4, and T5, as

described in Section 2.2.

Corridor segment Tl would follow the

transmission line south from the existing

pipeline to the old route of US 93. Within this

corridor segment, the pipeline would cross 18

washes with sandy or sandy-gravelly beds. The

widest ofthese crossings are unnamed washes

with widths of48.0, 45.2, 38.3, and 35.0 feet.

Five washes are between 20 and 30 feet wide,

four washes are between I0 and 20 feet wide,

and five washes are less than I0 feet wide. The

narrowest wash in this corridor segment is 1.5

feet wide. Because this corridor segment extends

1,000 feet on either side of the transmission line

rights-of-way, the actual widths of wash

crossings could be somewhat greater or less than

these measurements, depending on whether the

pipeline is located downstream or upstream from

the transmission line rights-of-way. The actual

number of washes could also vary because of

channels combining or new washes developing

up or down the slope (Greystone 2001). All of

these washes drain from the northwest and flow

southeast into Knight Creek.

Corridor segment T2 would follow the

transmission line rights~of-way south from the

old route of US 93 to the crossover corridor,

C l .Within this corridor segment, the pipeline

would cross I5 washes with sandy or sandy

gravelly beds. The widest of these crossings is

Bottleneck Wash with a width of 3 I .3 feet. Five

washes are between l0 and 20 feet wide, and

nine washes are less than l0 feet wide. The

narrowest wash in this corridor segment is 4.0

feet wide. Because this corridor segment extends

l,000 feet on either side of the transmission line

rights-of-way, the actual widths of wash

crossings could be somewhat greater or less than

these measurements. depending on whether the

pipeline is located downstream or upstream from
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the transmission line right-of-way. The actual

number of washes could also vary because of

channels combining or new washes developing

up or down the slope (Greystone 2001). All of

these washes drain from the northwest and flow

southeast into Knight Creek.

Corridor segments T3, C3, and T4 are the same

as described above for the proposed gas pipeline

TOUIC .

Corridor segment T5 would follow the

transmission line rights-of-way southeast from

the crossover of US 93 to the proposed power

plant site, except for a diversion to cross the Big

Sandy River at a perpendicular location. Within

this corridor segment, the pipeline would cross

25 washes with sandy or sandy-gravelly beds.

These washes range in width from a minimum

of 2.5 feet to a maximum of 725 feet at the Big

Sandy River. Other wide washes are at Bitter

Creek (89.0 feet), Sycamore Creek (64.2 feet),

and Boner Canyon (39.3 feet). Nine washes are

between l0 and 20 feet wide, and I2 washes are

less than I0 feet wide. Because this corridor

segment extends 1,000 feet on either side of the

transmission line rights-of-way, the actual

widths of wash crossings could be somewhat

greater or less than these measurements,

depending on whether the pipeline is located

downstream or upstream from the transmission

line rights-of-way. The actual number of washes

could also vary because of channels combining

or new washes developing up or down the slope

(Greystone 200] ).

Crossover Segment C2

Crossover segment C2, on the old route of US

93 between the current highway and the

transmission line rights-of-way, is not proposed

to be used in any of the altematives. Because

this corridor segment is oriented parallel to the

primary drainage direction in this vicinity, it

would cross only one wash with a width of 3

feet. This stream channel flows from northwest

to southeast into Bottleneck Wash.
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3.12.2.2 Environmental Consequences

Identification of Issues

The following issue was identified as the basis

for the assessment of impacts:

Impacts on jurisdictional waters of the United

States may include the effects of filling or

dredging waters of the United States for

construction of the plant, substation, associated

facilities, evaporation ponds, and access road,

and the natural gas pipeline. Temporary impacts

would be related to construction of the natural

gas pipeline between the proposed power plant

site and the existing pipeline near I-40.

Significance Criteria

Because “Waters of the United States” are part

of a specifically defined regulatory program, the

effects of the Proposed Action and altematives

would be considered significant if there would

be significant impacts on the resources

associated with the functions of the waters of the

United States. For the purposes of this Draft

EIS, significant impacts on the following

resources also would be considered significant

impacts on waters of the United States:

0 Groundwater — Waters of the United States

perform valuable functions of groundwater

recharge and baseflow discharge from

groundwater.

o Surface Water — Waters of the United States

provide channels to transport surface flow in

perennial, ephemeral, or intemtittent

systems.

I Floodplains — Waters of the United States

and associated floodplains provide storage

areas for storm waters.

0 Recreation, Wilderness, and Visual

Resources — Waters of the United States

may provide recreational areas and may be

aesthetically valuable as visual resources.

 

Big Sandy Energy Project

Draft Environmental Impact Statement 3-176

o Vegetation — Waters of the United States

may support broadleaf riparian forests

adjacent to perennial channels or

xeroriparian vegetation adjacent to washes.

0 Wetlands — Waters of the United States

constitute a broad group of aquatic features

that include wetlands.

o Fisheries — Waters of the United States in

perennial or intermittent systems may

support native fish populations.

0 Wildlife - Waters of the United States and

their associated vegetative communities

support valuable wildlife habitat.

I Threatened, Endangered, or Sensitive

Species - Waters of the United States and

their associated vegetative communities may

support a variety of threatened, endangered,

and sensitive species.

Impact Assessment Methods

Waters of the United States were delineated

using the methods described in Section 3.12.2.1

for the proposed power plant and associated

facilities, natural gas pipeline, and site access

road. Where an area was determined to be a

jurisdictional water according to the delineation

criteria, the total area of impact was calculated.

For the pipeline, an area of temporary impact

was calculated based on a zone of impact 90 feet

wide. For the access road, the zone of pennanent

impact with regard to waters of the United States

would be 75 feet, including the paved surface,

the shoulders, and the slope areas down to

undisturbed conditions.

Actions Incorporated Into the Proposed

Action to Reduce or Prevent Impacts

The following actions have been incorporated

into the Proposed Action to reduce or prevent

impacts on waters of the United States.
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Proposed Power Plant Site

0 To minimize erosion, the offsite stormwater

system would discharge through an erosion

protection structure into an existing wash

that enters the west side of Wetland #2.

0 To provide for the stonnwater transport

function of the existing washes on the

proposed plant site, an offsite ditch and the

onsite stormwater collection system would

be constructed.

Access Road

e The stonnwater transport function of

Sycamore Creek and other washes would be

maintained by providing culverts sized to

handle the I00-year, 24-hour storm event at

each of the crossings. At the Sycamore

Creek crossing, the expected culvert design

would be as described in Section 2.2.4.

0 During construction in or near waters of the

United States, appropriate measures would

be taken to avoid or minimize downstream

indirect effects, as noted in Section 2.2.8.2.

Silt fences and/or straw bales would be used

to control erosion and sedimentation. Any

spills of fuels, lubricating fluids, or

hydraulic fluids from construction

equipment would be recovered immediately

to avoid downstream movement in

subsequent rainstorms.

Well Sites in Section 7

0 During drilling activities in or near waters of

the United States, measures would be taken

to avoid or minimize downstream indirect

effects, as noted in Section 2.2.8.2. Silt

fences and/or straw bales would be used to

control erosion and sedimentation. Any

spills of fuels, lubricating fluids, or

hydraulic fluids from construction or drilling

equipment would be recovered immediately

to avoid downstream movement in

subsequent rainstorms.

¢ Impacts on waters of the United States

caused by construction of the monitoring

wells would be reduced by providing an

alternate channel for transport of stonnwater

that would have been carried in the

disturbed channels.

Gas Pipeline Route

0 Construction in this area would comply with

FERC’s “Wetland and Water Body

Construction and Mitigation Procedures,” as

noted in Section 2.2.7.6. Other measures to

minimize erosion and sedimentation impacts

in this wetland are discussed in Section

2.2.8.2. During clearing, woody plants

would be cut at ground level, and roots

would be left intact to allow for

regeneration. Any spills of fuels, lubricating

fluids. or hydraulic fluids from construction

equipment would be recovered immediately

to avoid downstream movement in

subsequent rainstorms. After construction,

these streams would be recontoured to their

preconstruction conditions, and would be

reseeded. During construction in these

waters of the United States, appropriate

measures would be taken to avoid or

minimize downstream indirect effects. Silt

fences and/or straw bales would be used to

control erosion and sedimentation.

Impact Assessment

Proposed Action

Proposed Power Plant Site

The proposed power plant site is located in the

southem part of Section 5, TI SN, RI2W,

adjacent to the existing Mead-Phoenix Project

500-kV transmission line. Three small washes

would be impacted by construction of the power

plant and substation. These washes flow into an

unnamed wash that is a tributary of Gray Wash.

Gray Wash flows into the Big Sandy River

about I mile downstream from Sycamore Creek.

Construction of the evaporation ponds west of

the existing Mead-Phoenix Project transmission
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line would impact four other small washes and

one larger wash. These washes are also

tributaries of Gray Wash.

Construction activities would result in the losses

of 1,544 linear feet of wash channel. The total

area of impact on waters of the United States for

the power plant and substation would be 24,977

sq. R. (about 0.6 acre).

Impacts on washes from the evaporation pond

were estimated from the preliminary drainage

plan map (refer to Figure 2-I 5) prepared by

Caithness. The four small washes have a

combined length of approximately 1,960 feet, as

measured on the preliminary drainage plan map.

The larger wash has a length of approximately

2l0 feet. The total area of impact for the small

washes would be 9,800 sq. ft., and the impact

area for the larger wash would be 4,200 sq. ft.,

for a total impact area of l4,000 sq. ft. (about

0.3 acre).

Access Road

Between US 93 and the proposed plant site, the

proposed access road would cross one large

wash and several small washes. The most

significant crossing is on Sycamore Creek, in the

southeast comer of Section I, Tl SN, RI3W. The

total width of this wash was measured at

approximately 1,350 feet (Greystone 2001).

Assuming a construction width of 75 feet on the

road, the total temporary area of direct impact in

Sycamore Creek would 0.75 acres. The concrete

box culvert across Sycamore Creek would be

constructed of I0 individual boxes each having a

dimension of 8 by I2 by 58 feet. The adjacent

boxes would be placed parallel to the stream

flow, and at a 60-degree angle to the road, as

described in Section 2.2.4. The total area of

permanent impact would be 0.47 acre.The other

wash crossings are much smaller. All of these

are located near the heads of small drainage

basins, with drainage areas much less than 0.25

square mile. These washes have widths of 3.6

feet to I8.8 feet. The combined area of impact

for these channels would be 0.02 acre of

permanent disturbance.
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Including Sycamore Creek, the total area of

impact on waters of the United States related to

the proposed access road would be 0.75 acre.

The access road would be a permanent

installation, and therefore impacts would be

pennanent. However. because the final access

road surface would be narrower than the 75

foot-wide corridor assumed for construction,

pennanent disturbance would be 0.49 acre.

Well Sites in Section 7

Four of the production and monitoring wells

were located to avoid impacts on waters of the

United States. Production well PW2, and

observation well OWMA2 and observation well

OW2 would each impact one ephemeral wash.

Impacts were calculated for these wells based on

a 200-foot square pad centered at the well sites.

The areas of impact for these three wells are

1,953 sq. ft., l,0l 7 sq. ft., and l,2I5 sq. ft.,

respectively. The total area of impact related to

these wells would be 4, I 85 sq. ft. (0.096 acre).

Agricultural Development in Section 7

As noted above, the Proposed Action includes

providing land and water to MCEDA for

agricultural development in Section 7, Tl SN,

RI2W. Up to I07 acres could be developed for

growing a variety of crops. The area available

for development includes numerous washes that

would be affected by conversion to agricultural

fields. Based on Greystone (200I ), the northwest

comer of Section 7 is crossed by two medium

sized washes and nine tributary washes.

Conversion of this area to agricultural use would

result in a loss of these waters of the United

States. The total impact on waters of the United

States for the agricultural development would be

approximately 3.260 acres. This area could be

reduced if larger washes could be avoided, but

irrigated agriculture requires large, flat areas for

crops. Because of the density of washes in this

area, it would not be possible to avoid all

washes.
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Communication Facilities

The OPGW option would connect the proposed

Big Sandy substation with the existing Peacock

substation near 1-40. Because the line would be

installed on existing structures and drainage

would be avoided during selection of pulling and

tensioning sites, installation of the OPGW

would have no impact on waters of the United

States.

The microwave dishes would be installed on

existing towers and would have no impact on

waters of the United States.

Proposed Gas Pipeline Corridor

The proposed natural gas pipeline route would

follow the route of the proposed access road

from the proposed power plant site to US 93.

The pipeline would be located adjacent to the

roadway and would have a temporary impact

width of 40 feet. As noted above under the

access road impacts, this segment of the pipeline

would cross one large and six small washes. At

the Sycamore Creek crossing, the anticipated

area of impact would be 1.240 acres. The total

area of impact in this corridor segment,

including Sycamore Creek, would be 1.408

3Cl'CS.

From the junction of the proposed access road

and US 93, the proposed pipeline route would

cross approximately I72 washes that are

jurisdictional waters of the United States, not

including the Big Sandy River. The actual

number could be slightly higher or lower,

depending on the exact alignment of the pipeline

within the corridor. In each of these washes, the

pipeline construction procedure would include

trenching, laying the pipe, backfilling, and

recontouring the surface.

The width of each of these washes was

measured, and areas of direct construction

impacts were calculated based on a 90-foot-wide

construction corridor. It is important to

remember that the final placement of the

pipeline within the corridor may change the
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number of wash crossings and the total area of

impact, but the anticipated areas of impact given

below are expected to be representative of the

final impacts.

Within corridor segment R1, the anticipated area

of impact on waters of the United States would

be 0.67 acre in I4 washes. In corridor segment

C1, there would be approximately 0.2 acre of

impact in 8 washes. In corridor segment T3, the

anticipated area of impact would be 1.050 acre

in 47 washes. Within corridor segment C3, the

anticipated area of impact is expected to be

between about 0.09 acre on six washes and 0.18

acre on nine washes, depending on the final

location of the pipeline. Another wash is located

parallel to US 93 and within 400 feet of the

highway for a distance of approximately 1,500

feet. If the pipeline were not located to avoid

this wash, there would be an additional impact

on waters of the United States of up to about

0.31 acre.

In corridor segment T4, the anticipated area of

impact would be about 1.64 acre in 61

ephemeral streams. Within corridor segment R5,

the expected area of impacts would be about

1.51 acre in 36 washes. In addition, the impact

on waters of the United States associated with

the Big Sandy River crossing by trenching

would be 1.38 acres.The maximum total area of

impact on waters of the United States for the

proposed pipeline route would be approximately

8 acres, including the 1.38 acres for the Big

Sandy River crossing. This assumes that the

pipeline would avoid those waters of the United

States that parallel the pipeline route.

Altemative R Gas Pigline Corridor

The Altemative R gas pipeline route would cross

approximately 175 washes that are jurisdictional

waters of the United States. The actual number

could be slightly higher or lower, depending on

the exact location of the pipeline within the

corridor. In each of these washes, the pipeline

construction procedure would include trenching,

laying the pipe, backfilling, and recontouring the

surface.
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The width of each of these washes was

measured at the highway, and areas of impact

were calculated based on a 90-foot-wide

construction corridor. It is important to

remember that the final placement of the

pipeline within the corridor may change the

number of wash crossings and the total area of

impact, but the anticipated areas of impact given

below are expected to be representative of the

final impacts. The impacts on waters of the

United States in corridor segments R5, C3, and

R1 would be the same as the Proposed Action.

In corridor segment R2, there would be

approximately 0.02 acre of impact in two

ephemeral streams. In corridor segment R3, the

anticipated area of impact would be about 1.49

acres in 39 washes. In corridor segment R4, the

anticipated area of impact would be about 2.67

acres in wash. In addition, another wash is

located parallel to US 93 and within 400 feet

east of the highway for a distance of

approximately 4,500 feet, north of Cane Springs

Wash. If the pipeline were not located to avoid

this wash, there would be additional impacts on

waters of the United States of up to about 1.67

acre. Near the south end of corridor segment R4,

the corridor extends about 1,500 feet east of the

existing highway. This portion of the corridor

includes a linear distance of about 8,000 feet

within the Big Sandy River floodplain in waters

of the United States. If the pipeline were not

located to avoid this floodplain, there would be

an additional impact on waters of the United

States of up to about 16.53 acres.

The total area of impact on waters of the United

States for the Altemative R gas pipeline corridor

would be approximately I I acres, assuming that

the pipeline would avoid those waters of the

United States that parallel the pipeline route.

Altemative T Gas Pipeline Corridor

The Alternative T gas pipeline route would cross

approximately 172 washes that are jurisdictional

waters of the United States. The actual number

could be slightly higher or lower, depending on

the exact location of the pipeline within the
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corridor. In each of these washes, the pipeline

construction procedure would include trenching,

laying the pipe, backfilling, and recontouring the

surface.

The width of each of these washes was

measured at the transmission line rights-of-way,

and areas of impact were calculated based on a

90-foot-wide construction corridor. It is

important to remember that the final placement

of the pipeline within the corridor may change

the number of wash crossings and the total area

of impact, but the anticipated areas of impact

given below are expected to be representative of

the final impacts. The impacts on waters of the

United States in corridor segments T4, C3, and

T3 would be the same as the Proposed Action.

Within corridor segment TI, the anticipated area

of impact on waters of the United States would

be about 0.75 acre in 18 washes. In corridor

segment T2, there would be approximately 0.34

acre of impact in I5 washes. Within corridor

segment T5, the expected area of impacts would

be about 2.26 acres in 25 washes. The crossing

at the Big Sandy River accounts for most of this

area, with an impact area of 1.498 acre.

The total area of impact on waters of the United

States for the Altemative T gas pipeline route

would be approximately 6.22 acres, assuming

that the pipeline would avoid those waters of the

United States that parallel the pipeline route.

No-Action Alternative

Under the No-Action Altemative, there would

be no disturbances to waters of the United States

at the proposed power plant site. No natural gas

pipeline would be constructed, and there would

be no disturbance to wash crossings on either of

the potential routes. The access roads and well

pads constructed on private land to serve the

wells that were used to identify and test the

lower aquifer would remain.
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Mitigation and Residual Impacts

Section 3.4 ofthis Draft EIS did not identify any

significant effects to the groundwater recharge

and base flow discharge functions of the affected

waters of the United States and no mitigation

measures were identified.

Section 3.6 of this Drafi EIS did not identify any

significant effects on the flood-can'ying capacity

or stonnwater storage functions of the affected

waters of the United States, and no mitigation

measures were identified.

Section 3.9 of this Drafi EIS did not identify any

significant effects on recreational and aesthetic

functions of afiected waters of the United States,

and no mitigation measures were identified.

Section 3.1 1 of this Draft EIS identified

significant impacts on xeroriparian vegetation

supported by affected waters of the United

States and identified mitigation measures to

reduce those impacts to less than significant.

Section 3.12.1 of this Drafi EIS did not identify

any significant impact on wetland functions or

the affected waters of the United States, and

identified mitigation measures to minimize

adverse effects not considered to be significant.

Section 3.13 of this Draft EIS identified

significant impacts on the wildlife habitat

function of affected waters of the United States

and identified mitigation measures to reduce

those impacts to less than significant, as well as

mitigation measures to minimize adverse

impacts not considered to be significant.

Section 3.13 of this Drafi EIS did not identify

any significant effects on the native fish habitat

function of the waters of the United States, and

no mitigation measures were identified.

Section 3.14 of this Draft EIS identified impacts

on threatened and endangered species supported

by affected waters of the United States and

identified mitigation measures to avoid or

reduce these impacts. Section 3.14 of this Draft
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EIS did not identify any significant impacts on

sensitive species supported by affected waters of

the United States and identified measures to

avoid or reduce these impacts.

3.13 FISHERIES AND WILDLIFE

This section describes the affected environment

and environmental consequences relating to fish

and wildlife. Special status species are addressed

in Section 3.14.

3.13.1 Affected Environment

This section describes the existing fish and

wildlife; this infonnation provides a baseline for

the assessment of impacts and environmental

consequences.

3.13.1.1 Region of Influence

Fisheries

The region of influence for the analysis for

fisheries and aquatic resources includes the

entire length of the Big Sandy River. This river

originates at the confluence of Knight Creek and

Trout Creek and extends downstream 37.8 miles

to Alamo Reservoir. The region of influence

includes waters within the proposed Project area

that could be directly impacted, as well as

potentially affected areas downstream from the

Project area. The upstream portion of the river

was included for additional information.

Wildlife

The region of influence for wildlife resources

includes the 120-acre proposed power plant site

(a portion of Section 5, Tl 5N, Rl2W) and its

150-foot-wide access corridor; the proposed

pipeline corridor; the altemative pipeline

corridors; a 0.5-mile buffer around the proposed

power plant site, access road right-of-way, and

each pipeline route; the 107-acre proposed

agricultural area; and riparian area of the Big

Sandy River downstream to Alamo Lake; and

the proposed OPGW route.
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Sources of Information

Information regarding fish and wildlife was

derived primarily from field reconnaissance and

the following documents; Aquatic Baseline

Technical Report (Greystone 2000a) and the

Wildlife Report (Greystone 2000b). Additional

supporting information includes Fresques et al.

(1997), Kepner(l979), BLM (1993), Hall

(I980), Peck (1979), Jones (I981), raw data

from AGFD (I993) and BLM (I994). Other

useful references include Minkley (1973), Lee et

al. (I980), Stebbins (I985), Hoffmeister (I986),

Page and Burr (1991), and National Geographic

Society (I999).

3.13.1.2 Existing Conditions

Aquatic Habitat

The perennial reaches of the Big Sandy River

north of Granite Gorge have a generally low

gradient, with broad floodplains and sandy

substrates. Run habitats are the dominant

condition in this river. These habitats are

characterized by swiftly flowing water; little or

no surface agitation, waves, or turbulence; no

major flow obstructions; and a water surface

roughly parallel to the overall stream gradient. A

few isolated pools are also located in some

reaches of the river.

Aquatic habitat is present at the wetland on the

proposed plant site in the southwest comer of

Section 5, Tl SN, Rl2W. The affected

environment and potential impacts on this area

are discussed in detail in Section 3.12.

Water Quantity and Quality

Greystone (2000a) noted that during a 1979

survey on the Big Sandy River, 9 out of l0

sample points were wet and supported fish. The

tenth point had no fish. During surveys in 1996

and 2000, five of the original nine sites were

dry.
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Locations ofAquatic Surveys

Greystone (2000a) surveyed I8 sites on the Big

Sandy River, as follows:

Site ID Location Description

BS1 13,700 feet (2.6 miles) north of the Santa

Maria River

BS2 31,300 feet (5.9 miles) upstream of BS1

BS3a 35,700 feet (6.8 miles) upstream of BS2

BS3b At second Signal Road (County Hwy. 137)

crossing as driving west from US 93

BS4 2,600 feet (0.5 miles) downstream of Burro

Creek

BS5 At first Signal Road (County Hwy. 137)

crossing as driving west fi'om US 93

BS6 26,600 feet (5 miles)upstream ofBS5

BS7 1,350 feet (0.3 mile) downstream ofGray

Wash

BS8a 3,500 feet (0.7 mile) downstream of US 93

bridge

BS8b At and upstream ofUS 93 bridge

BS9 3,020 feet (0.6 mile) upstream of Bronco

Creek

BSl0a Just downstream of Chicken Springs Road

(County Hwy. 131) on east side ofUS 93,

just west of Back Road (County Hwy. 159)

at spring issue point and start of perennial

flows

BS10b Just upstream of Chicken Springs Road

(County Hwy. I31) on east side ofUS 93,

just west of Back Road (Coimty Hwy. 159)

BS1 1 At Back Road crossing (County Hwy. 159),

1,900 feet south of the Mead-Phoenix

Project 500-kV transmission line crossing

BSI2 18,200 feet (3.5 miles) upstream ofBS ll

BSI3 15,500 feet (2.9 miles) upstream of Tule

Wash

BSI4 4,200 feet (0.8 mile) upstream of Tom

Brown Canyon, at Upper Trout Creek Road

crossing

BSl5 1,550 feet (0.3 mile) below Knight

Creek/Trout Creek confluence (near Cane

Springs Wash)

 

Twelve of the 18 sites surveyed on the Big

Sandy River by Greystone (2000a) were dry, but

the field survey followed a long-tenn drought. It

is assumed that the six sites examined that had

surface water were perennial. The upper portion

ofthe Big Sandy River, from its origin at the
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confluence of Knight Creek and Trout Creek to

a point just east of Wikieup, was dry. Perennial

flow began east of Wikieup and continued

downstream, with long stretches of flowing

water and some dry reaches down to Alamo

Reservoir.

At the time ofthe aquatic site reconnaissance,

the aquatic habitat of the Big Sandy River was

of particularly poor quality as the result of low

flow rates. Flow rates tabulated by Greystone

(2000a) at the sample points with flowing water

ranged from 0.05 cubic feet per second (cfs) at

point BS4 to 3.26 cfs at BS6. A USGS gaging

station (#09424450) near sample point BS3a

recorded a median flow of 5.0 cfs between 1966

and 1999 (USGS 2001). This river system is

subject to occasional flooding associated with

unusually heavy stonn events. The highest

measured discharge rate was 68,700 cfs in

February 1993.

A summary of water quality data for the Big

Sandy River at the USGS gaging station south of

Wikieup is presented in Table 3.5-1. Results of

the water quality analyses completed by

Greystone (2000a) are listed in Table 3.13-l.

High temperatures were recorded at sample

point BS4 (31.6 degrees Celsius [°C]) and BS6

(28.8°C), and dissolved oxygen was low at

sample point BSl0a (3.46 milligrams per liter

[mg/L]). These measurements are one-time

readings, and are of limited use in assessing

overall water quality.

Fish

Fish species observed in the Big Sandy River

and its tributaries are listed in Table 3.13-2

(AGFD 1993; BLM I994; Fresques et al. 1997;

Kepner 1979). Seven species of fish were

identified and counted in the Big Sandy River

during Greystone’s survey (2000a), as listed in

Table 3.13-3. These species were longfin dace.

common carp, green sunfish, mosquitofish, red

shiner, black bullhead, and yellow bullhead.

Additional details on these earlier studies are

provided in Greystone (2000a).
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Greystone (2000a) documented increases in the

abundance and diversity of exotic species and

the loss of native species by comparing the

results of its 2000 survey with the results of the

1979 and 1996 surveys by others. Two native

species, Sonora sucker and roundtail chub, were

recorded in 1979 but were not found in 1996

(Fresques et al. 1997) or 2000 (Greystone

2000a) at these same sites (roundtail chubs were

found at a separate location by BLM in I994).

Native fish species accounted for 57.8 percent of

the total fish counted in I979, but only 8 percent

in 2000. The longfin dace was the most

abundant fish species in most sites sampled in

1979, but it was not most abundant at any of the

revisited sites in 2000. Mosquitofish were not

present in 1979; by I996 they were common but

not most abundant: and in 2000. mosquitofish

was the most abundant species at most of the

monitoring sites.

Macroinvertebrates

Macroinvenebrates were sampled at three sites

with surface water during June and July 2000

(Greystone 2000a). The results were analyzed

and several standard metrics were calculated,

including total abundance, species richness, EPT

(Ephemeroptera, Plecoptera, and Trichoptera)

taxa, percent contribution of the dominant taxon,

percent chironomidae, ratio of EPT and

chironimidae abundances, Shannon Diversity

Index, evenness, Hilsenhoff Biotic Index, and

Community Tolerance Quotient. Definitions of

these metrics are provided in Greystone (2000a).

Although some of these metrics may not be

directly applicable to the Big Sandy River

System, they are presented for general

infonnation purposes.

Macroinvertebrate sampling was completed

once at each of the three sample sites. Because

these are one-time samples and because all

samples were collected during June and July,

these data are oflimited use in describing
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TABLE 3.13-1

OBSERVED WATER QUALITY, JUNE 2000 GREYSTONE 2000A

Water Quality Sam le Point Numbers

Characteristics I1 B81011

"/1il
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TABLE 3.13-2

PRIOR FISH OBSERVATIONS IN THE BIG SANDY RIVER

AGFD 1993; BLM 1994; FRESQUES ET AL. 1997; KEPNER 1979)

  

  

 

  

  

  

  

Scientific Name Common Name Status

Gambusra amis

C rinella Iutrensis Exotic

  

  

  

TABLE 3.13-3

OBSERVED NUMBERS OF FISH, JUNE 2000 (GREYSTONE 2000a)

Sample Point Numbers
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sandy substrates, high water temperature, and

low dissolved oxygen.

overall macroinvertebrate populations in the Big

Sandy River.

The Modified Hilsenhoff Biotic Index (HBI) is

an indicator of the benthic community’s overall

tolerance to pollution (Hilsenhoff I987; Plafkin

et al. I989). This index originally was developed

as an indicator of organic enrichment, but it also

The results of the Greystone (2000a) sampling

are summarized in Table 3. I 3-4. The macro

invertebrate communities found in the Big

Sandy River generally are species considered to

be tolerant of low to intennittent base flows,
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TABLE 3.13-4

MACROINVERTEBRATE BIOASSESSMENT METRICS - BIG SANDY RIVER GREYSTONE 2000a

Metrics

General Metrics

Percent Com osition b Order

BS4

Di tera

Coleo - tera

Miscellaneous Taxa

is believed to be a good indicator of inorganic

pollution. Values range from 3.75 to 10.0, with

higher numbers indicating more stressed

conditions or communities more tolerant of

polluted conditions. Observed values in the Big

Sandy River ranged from 4.9 to 7.2 (Greystone

2000a).

The Community Tolerance Quotient (CTQ) was

developed for use in westem streams to assess

non-point source pollution (Winget and

Mangum I979). Average values for a sample

range from 40 to I08. Values in the Big Sandy

River ranged from 78.5 to l05.l (Greystone

2000a).

Riparian Habitat

The Big Sandy River in the Wikieup vicinity

(near corridor segment R5) provides riparian

habitat that is valuable to many terrestrial or

semi-aquatic vertebrates. This reach ofthe Big
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Sites

BS9

Sam lin

BS8b

Sandy River exhibits a number of characteristics

of the Sonoran desert cottonwood-willow

riparian forest community, which is among the

most threatened habitat types in the United

States. This habitat is described in more detail in

Section 3.I I.

Riparian areas and springs in the arid Southwest

provide habitat for many wildlife species that

use these sites for food, shelter, or water. Almost

all of the wildlife species present in the adjacent ,

upland areas would depend on these riparian

habitats to some degree. The vegetation

components most important to wildlife (tree

species and densities, foliage height diversity

and volume, and patchiness) are all provided in

healthy cottonwood-willow communities

(Ohmart et al. I988). Although the cumulative

impacts to wildlife are not fully understood, it is

believed that the survival of 85 percent ofthe

wildlife species in Arizona depends directly on

the few remaining riparian areas (Richter I987).
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Reptiles and Amphibians

Relatively few species of reptiles and

amphibians were observed during the data

collection in aquatic habitats (near corridor

segment R5: Greystone 2000a). Observed

species are listed in Table 3.13-5. Lowland

leopard frogs were found at upstream sites on

the Big Sandy River at the US 93 bridge and

near the head of the perennial flow reach just

east of Wikieup. Arizona toads were found

farther downstream below the US 93 bridge,

below the confluence with Burro Creek, and at

the wetland at the proposed power plant site. A

Sonoran mud turtle was seen in the Big Sandy

River at the US 93 bridge. Additional species

observed in the area include a red-spotted toad,

Woodhouse's toad, and spiny soft-shelled turtle

(Smith, personal communication, 2001).

Upland areas in the region of influence have

vegetation characteristic of Sonoran desertscrub,

semi-desert grassland, and Great Basin conifer

woodland (refer to Section 3.1 1). These habitats

support a variety of reptiles, including the

westem whiptail, gila monster, and desert

tortoise.

The following reptile species were observed

during wildlife inventories in the region of

influence: common chuckwalla, desert iguana,

zebra-tailed lizard, black-necked garter snake,

long-nosed leopard lizard, lesser earless lizard,

and westem diamondback rattlesnake

(Greystone 2000b; EPG, unpublished data).

Additional species observed in the area include

canyon tree frog (Smith, personal

communication, 2001). These species, and

additional species that may occur in the region

ofinfluence, are listed in Table 3.13-5.

Mammals

The riparian and upland regions in the region of

influence (refer to Section 3.1 I) support a

variety of small mammals such as pocket mice,

black-tailed jackrabbits, and kangaroo rats; and

large mammals such as coyotes and mule deer.

Mammal species that may occur in the region of
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influence are listed in Table 3.13-6. Of these

species, the following were observed during

wildlife inventories: desert cottontail, black

tailed jackrabbit, Ord’s kangaroo rat, Merriam’s

kangaroo rat, white-throated wood rat, coyote,

javelina, and mule deer (Greystone 2000b).

Additional species observed in the area include

porcupines, and gray fox (Smith, personal

communication). Riparian areas in the region of

influence (near corridor segment R5) support

additional mammal species. Raccoon and beaver

have been observed in the area (Greystone

2000b; Smith, personal communication, 2001).

Although there are no records of coati in the

area, coati tracks were observed and

photographed during a site reconnaissance in

November 2000.

A small wetland adjacent to the proposed power

plant site and water at the proposed crossing of

the Big Sandy River near the Highway 93 bridge

provide foraging habitat for insectivorous bats.

Three bat species—Yuma myotis, pallid bat, and

Califomia leaf-nosed bat—were captured during

a single evening of mist-netting at the wetland

(Greystone 2000b). Several bat roosts also were

identified along pipeline corridor segments R3,

C3, R4, and R5. The US 93 bridge over the Big

Sandy River (in corridor segment R5) was used

as both a day and night roost by at least two

species of bats. Four additional bridges showed

signs of use as a night roost, and 41 of 63

concrete box culverts showed signs of roost

activity. Culverts close to water features tended

to have a higher level of use than those farther

from water (Greystone 2000b). For further

information on bats, refer to Section 3.14.

Wild Horses and Burros

The southemmost part of the region of influence

(corridor segment T5) is within the Big Sandy

Herd Management Area (BLM 1993). Burros,

although not considered a wildlife species, were

sighted within the region of influence during site

reconnaissance visits.
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TABLE 3.13-5

REPTILES AND AMPHIBIANS THAT MAY OCCUR IN THE PROJECT AREA 

 

Common Name Scientific Name
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TABLE 3.13-5

REPTILES AND AMPHIBIANS THAT MAY OCCUR IN THE PROJECT AREA

Common Name Scientific Name

estem blind snake utorvhlos humi/is

Westem diamondback rattlesnake "rotalus atrox

Westem gloss snake rizona occidenralis

Westem atch-nosed snake alvadora haxaleis

Westem rattlesnake rotalus viridis

Western shovel-nosed snake hionactus occiitalis

m whi tail nemidohorus ti ris

Woodhouse’s toad u 0 woodhousei

ebra-tailed lizard allisaurus draconoides

  

  

  

é (‘D ui
-.O

  

TABLE 3.13-6

MAMMAL SPECIES THAT MAY OCCUR IN THE PROJECT AREA

Common Name Scientific Name

AlIen’s Ia et-browed bat ldion crerus hvllolis

Arizona ocket mouse Pero nathus am [us

Badg§r_ Taxidea raxus 

Beaver Caslor canadensis

Bie brown bat E resicus uscus

Black-tailed 'ackrabbit Leus cali ornicus

Bobcat Felis ru us

Botta’s ocket oher Thomom s bortae

Brush mouse Peram scus bo Iii

E I uus asinus

Perornvscus eremicus

Macrotus californicus

Mvolis cali ornicus

M otis veli er

Euramias dorsalis

Nasua nasua

T assu !a'acu

anis latrans

S rlvila us audubonii

Chaetodi I us I enicillarus

Burro

Cactus mouse

Califomia leaf-nosed bat

California m otis

Cave m otis

Cliffchi munk

Coati

Collared ecca

Co ote

Desert cottontail

Desert ocket mouse

Desert shrew Noriosorex craw ordi

Desert woodrat Neoloma leida

Gra fox Uro on cinereoar enreus

Harris’ anteloe s uirrel Ammosermohilus harrisii

Kit fox Vul 1 es velox

Merriam’s kan - aroo rat Di odom s merriami

Puma concolor

Mule deer Odocoileus hemionus

Ord‘s kan - aroo rat Di odom s ordii

Pallid bat _ Antrozous allidus

Porcu I ine g _ Erelhizon dorsatum

Raccoon 7 _ Pro on loror

Red bat _ _ _ W Lasiurus borealis

 

Mountain lion
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Common Name

Rin - tail

TABLE 3.13-6

MAMMAL SPECIES THAT MAY OCCUR IN THE PROJECT AREA
  

  

  

Scientific Name

 

Rock ocket mouse

Rock §_quirrel

Round-tailed round s

  

Striped skunk

Townsend’s big-eared bat

Westem harvest mouse
  

Raptors

Three habitat types were identified as having a

high potential for nesting raptors (Greystone

2000b). These habitats were the mesquite and

cottonwood/willow areas along the Big Sandy

River (near corridor segment R5), sandstone

cliffs along tributary drainages (corridor

segment T5), and the Mead-Phoenix Project

500-kV transmission structures (corridor

segments T1, T2, T3, T4, T5, and C3). Good

quality cottonwood/willow habitat exists along

the Big Sandy River from Sections 10 and 1 1,

T17N, R I 3W south to the proposed power plant

site. This habitat typically supports a high

abundance of raptors.

Surveys for nesting raptors were completed in

these areas throughout the region of influence

(Greystone 2000b). No active raptor nests were

located. Surveys along the Big Sandy River

were completed when trees were leafed out, and

any existing nests may have been missed. Four

red-tailed hawks were observed soaring over the

proposed power plant site, and two sharp

shinned hawks and one Cooper’s hawk were

sighted in mesquite bosque areas during the

raptor surveys. A golden eagle was sighted at the

northem end of Hackberry Road during a

separate site reconnaissance.
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Bassarrscus astutus

Chaetodi 1 us mtermedius

So ermo I hilus varie atus

  

Reithrodontom s me olotis

  

Western sotted skunk

M otis umanensis
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Other Birds

Birds common to the Sonoran desertscrub, semi

desert grassland, and Great Basin conifer

woodland habitats found in the region of

influence include the verdin, cactus wren, curve

billed thrasher, black-tailed gnatcatcher, and

Gambel’s quail. Riparian areas along the Big

Sandy River provide nesting habitat and

migratory corridors for neotropical migratory

birds. Several obligate riparian species such as

summer tanager, yellow-breasted chat and

Arizona Bell’s vireo have been sighted in the

region of influence (Smith, personal

communication, 2001). Bird species observed in

the region of influence and additional species

that may occur in the region ofinfluence are

listed in Table 3.13-7.

3.13.2 Environmental Conseguences

This section considers potential Project impacts

on specific species as well as impacts on all

classes of wildlife except threatened and

endangered, proposed, and otherwise sensitive

species, which are addressed in Section 3.14.2.4.
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3.13.2.1 Identification of Issues

The following'issues were identified to guide

impact assessment relating to fisheries and

wildlife:

v impacts on raptors and raptor nesting

activities

0 impacts on aquatic and riparian habitats that

could affect wildlife

¢ impacts on habitat for obligate and

facultative riparian species

Q exposure of wildlife to brine in evaporation

ponds

0 indirect impacts from employees associated

with power plant construction and operation

v disturbance to known wildlife movement

corridors

0 habitat fragmentation

  

  

Common Name

  

TABLE 3.13-7

BIRD SPECIES THAT MAY OCCUR IN THE PROJECT AREA

Scientific Name

3.13.2.2 Significance Criteria

The efl°ects of the Proposed Action and

altemative pipeline route would be considered

significant ifany of the following were to occur:

v unpemtitted violation of any protection

provision of statutes and regulations

pertaining to fish and wildlife

0 substantial reduction in breeding

opportunities for birds

0 nest loss by one pair ofcommon black

hawk, zone-tailed hawk, ferruginous hawk,

Swainson’s hawk, or golden eagle; or nest

loss by two or more pairs of any other raptor

species

v any unmitigated loss of aquatic habitat

greater than 0.5 acre or long-tenn adverse

effects on native fish species

0 any physical barrier that permanently

prevents movement within the Big Sandy

River, Sycamore Creek, or Carrow-Stephens

Ranches ACEC movement corridors

   

 

  

Season of Occurrence

  

  
  

Abert’s towhee

American crow

American Goldfinch

American kestrel

American iit

American robin

Anna’s hummin bird

Ash-throated fl catcher

Bald ea le

Bam owl

Bell’s vireo

Bendire’s thrasher

Bendire’s thrasher

  

 

 

VJ

Black hoebe

Black-chinned humminbird

Black-chinned s arrow

Black-crowned ni - ht heron

Black-headed ~rosbeak

in
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Pigi/0 aberri

Carduelis rristis

—_

_—

Toxosloma bendrrer

Bewick’s wren Th omanes bewrclrrr

rchilocus alexandri

izella atro ularus

N cticorax cricorax

Pheuricus melanoce halus

~
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TABLE 3.13-7

BIRD SPECIES THAT MAY OCCUR IN THE PROJECT AREA

Common Name Scientific Name Season of Occurrence

Black-tailed natcatcher Poliorila melanura

Black-throated sarrow Am hisiza bilineala

BIue- a natcatcher Poliotila caerulea

Brewer’s blackbird

Brewer’s sarrow S izella brewer!

Brown cree er Cerlhia americana

Brown-crested fl catcher M iarchus -rannulus

Brown-hoadod oowbird

BuIIock‘s oriole lcterus bullockii

Burrowin owl Athene cunicularia

Cactus wren Cam 10 nchus brunneicaillus

Canada ooso

Can on rowhoo

Can on wren

Cassina kin bird

Cedar waxwm

cmm sarrow

Cliffawallow

Common blaok hawk

Common nihthawk

Common oorwi"

Common raven

Common ellowthroat Georhl I IS rrichas

Cooor's hawk

Costa‘s humminbird Cal re coslae

Crissal thrasher Toxosloma crissale

Curve-billed thrasher Toxosloma curviroslre

Dark-e ed 'unco Junco emalis

Elf owl Micralhene whim - i

Euro oan alarlin

Ferruinous hawk Buleo re alis

Fox s arrow Passerella iliaca

Gamb<=I‘a nail

Gila woodookor

Caldon aalo

Cray vireo

Croat blao horon

Great homed owl Bubo vir inianus

 

W7°

Greater roadrunner Geococ x C011 ormanus

Great-tailed rackle uiscalus mexicanus

Green heron Burorides virescens

M

—

Prdo oh/ammo

Corharas wrams

8

Eremohila al I estris R l

R 3

Hoaao sarrow _ _ R z

House wren _i_A Trolodvles aedon R j _ __i
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TABLE 3.13-7

 

BIRD SPECIES THAT MAY OCCUR IN THE PROJECT AREA

Common Name

Inca dove

Killdeer

Ladder-backed wood ecker

Lark buntin"

Lark sarrow

Lazuli buntin

Lesser oldfinch

Lesser ni - hthawk

Lin<:oln’s sarrow

Lo erhead shrike

Luc ’s warbler

Mallard

Merlin

Mountain bluebird

 Scientific Name

Columbina inca

Season of Occurrence

 

Charadius voci erous  

Picoides scalaris

Calamos 1 ita melanoco s

WWW

Chondesres rammacus

Passerina amoena

Carduelis salrria

C ordeiles acutiennis

Melos I iza lincolnii

Lanius Iudovicianus

Vermivora luciae

Anas Ia /'r nchos

Falco columbarius

Sialia currucoides 

Mournin dove

Nonhem cardinal

Northem flicker

Nonhem harrier

Northem mockinbird

Northem rflgkwfiged swallow

Orggcrowned warbler

Osre

Pereerine falcon

Phainoela

Prairie falcon

Red-tailed hawk

Red—win@ed blackbird

Rock dove

Rock wren

Rouh-le ed hawk

Rub -crowned kinlet

Rufous-crowned sarrow

Sae sarrow

Sae thrasher

Savannah sarrow

Sa ‘s hoebe

Scott’s oriole

Scrub 'a

Sha -shinned hawk

Snow eret

Sonv sarrow

Southwestem willow fl catcher

Sorted sandi er

S otted towhee

Summer tanaer

Swainson’s hawk

T0wnsend‘s solitaire

Turke vulture

 

    

Zenaida macroura  

Cardinalis cardinalis 

  

Cola a res aurarus

Circus 'aneus

Ws

 

Mimus 1 0! lollos

Srel idore x serrirennis

Vermivora celara

Pandion haliaetus

Falco 1 ere rinus

Phaino ela nilens

Falco mexicamrs

Buleo kzmaicensis

A _- elaius I hoeniceus
 

Columba Iivia

Sal incres obsolelus

Buteo laous

Re3 ulus calerrdula

Aimo hila ru Ices

Am hisiza belli

Oreosco I res monranus

Passerella sandwichensis

ornis s a

crerus arisorum

A helocoma cali ornica

Acci I irer srriarus

E; retm lhula

Melos 1 iza melodia

Em 1 idonax rraillii exrimus

clirus macularia

lilo maculalus

iran a rubra

uleo swainsoni

M adesres rownsendi

Carharres aura

~
Verdin
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TABLE 3.13-7

BIRD SPECIES THAT MAY OCCUR IN THE PROJECT AREA

Common Name Scientific Name Season of Occurrence

Vermillion fl catcher P "rocehalus rubimrs ~

Veser s arrow Pooeceres ramineus

Violet- - reen swallow Tach cineta thalissina

Vir inia’s warbler Vermivora vir iniae

Westem bluebird Sialia meriwrw

Westem kinbird T rannus verticalis

Western meadowlark

Westem screech-owl

Westem tanaer

Westem wood ewe

  

  

  

U7

  

Sturnella ne Iecta

OM kennivvltii _—

Pirwra Iudvviciww —

Cvntoussvrdidulw —

White-crowned s I arrow Zonotrichia Ieucoh s

White-faced ibis Pleadis chihi g

White-throated swift Aeronautes saxatalis ~

White-win ed dove Zenaida asiatica

Yellow warbler endroica etechia

Yellow-billed cuckoo C0c zus americanus

Yellow-breasted chat lcleria virens

Yellow-rum ed warbler

Zone-tailed hawk

Season of occurrence:

 
 

it/2
  

U)
 
 

  

WDendroica coronata

Buteo albonotatus

R=resident W=winter S=summer

 

 

C/J

  

0 concentrations known to be toxic of brine or Based on this knowledge ofthe region of

chemical constituents in the evaporation influence and on the Project description,

ponds, and time of exposure long enough to potential impacts on fish and wildlife species

cause adverse effects on wildlife were determined.

3.13.2.3 Impact Assessment Methods 3.13.2.4 Actions Incorporated Into the

Proposed Action to Reduce or

Biologists from EPG completed a Prevent |mpact$

reconnaissance survey of the proposed power

Plan‘ 51"? 0" N9‘/ember 27 3'10 23» 2000- The The following surveys (refer to Section 2.2.8)

5"“/P)’ lmluded 0°01 Vehicular alld P9095103" have been incorporated into the Proposed Action

5"l'\’eY5 ofthe T9819" 9f l"fl"°"¢¢- EPG and committed to by Caithness (refer to

completed a second reconnaissance survey of Appendix C);

the plant site and pipeline corridors on March 29

and 30’ 2001- Bclwee" Ma)’ 3'10 Augusl 2000- Q The Proposed Action contains measures

field llwemorles lb‘ Wildlife SPPCIPS were designed to monitor groundwater levels and

conducted concurrently with surveys for nesting provide water to augment Shaflow

"3Pl°'5- )’e||9W'bl"ed ¢"°k°°5» Solllhweslem groundwater and surface water flows in the

WIHQW fl)’°al¢heT5- "¢gel3ll°"~ and fi5h Big Sandy River sufficient to prevent

(GT¢}’5l°"¢ 2000b)- U515 0f 5P°¢l¢5 expecled 1° changes to these hydrologic systems which

occur in the region of influence were compiled may otherwise Occur as a i-gsujt ofthe

based 9" 01°59 5\"'Ve)’5 and 3 background Project. Therefore, no changes to shallow

lllefalllffi 5@3T¢h (Tables 3- I 3-5» 3- I 3-6. and groundwater levels or surface water flows in

3-I3-7) the Big Sandy River are predicted as a result

of the Project.
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0 Pre- construction surveys for breeding

raptors would be completed prior to ground

disturbance activities.

Protection of Migratory Birds

The United States has ratified intemational

conventions with Canada, Mexico, Japan, and Russia

regarding the protection of migratory birds. The

Migratory Bird Treaty Act (MBTA) of 1918 (16

U.S.C. 703-711) implements the protective measures

ofthese conventions. The MBTA prohibits “taking,”

which is the killing, possession, or transport of any

migratory bird or their eggs, parts, or nests except as

authorized by a valid pennit. These actions may be

permitted only for educational, scientific, and

recreational purposes, and harvest is limited to levels

that prevent overutilization. Executive Order 13186,

Responsibilities of Federal Agencies to Protect

Migratory Birds, was issued in January 2001 and

emphasizes that Federal actions are subject to the

MBTA and directs Federal agencies to evaluate the

effects of agency actions in NEPA documents like

this Drafi EIS.

Pennits can be issued by U.S. Fish and Wildlife

Service (USFWS) under the MBTA for the

intentional take of specific birds and nests that have

been identified prior to application for the pennit.

However, unlike the Endangered Species Act, no

pennits can be issued for take that is incidental to the

action being taken. All bird species likely to be found

in the Project region of influence, with the exception

of house sparrow, European starling, and rock dove,

are protected under the MBTA. Any incidental take

(e.g., if birds, nestlings, or eggs are destroyed during

construction activities) ofthese protected species

would constitute a violation of the MBTA.

 

3.13.2.5 Impact Assessment

Proposed Action

Proposed Power Plant Site and Access Road

Construction Impacts — The only aquatic

resource in the vicinity of the proposed power

plant site is the small wetland in the southwest

comer of Section 5, Tl 5N, R12W. The proposed

layout for the power plant, substation, and

Big Sandy Energy Project
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access road is designed to avoid any direct

impacts on this wetland.

There are no large trees at the proposed power

plant site that would support nests of large raptor

species such as the zone-tailed hawk, common

black-hawk, ferruginous hawk, or golden eagle.

Saguaros present on the site may support nests

of the red-tailed hawk, Swainson’s hawk,

American kestrel, elf owl, and westem screech

owl.

If a saguaro with an active raptor nest is

removed during construction activities, loss of

the nest would result. Construction activities in

close proximity to an active raptor nest also may

result in nest failure. Loss of one Swainson’s

hawk nest or two or more nests of any other

raptor species would be considered a significant

impact.

Direct mortality of fossorial mammals and

reptiles may occur during construction of the

proposed power plant and access road.

Construction activities may also interrupt

foraging and breeding activities of birds and

other animals in proximity to the construction

site. These impacts on breeding birds would not

be significant because the disturbed habitat is

extensive in Arizona and removal of these lands

would not result in a substantial reduction ofthe

breeding opportunities for birds on a regional

level.

If vegetation at the proposed plant site and along

the proposed access road is cleared during the

nesting seasons of migratory birds, loss of nests

and eggs and mortality of nestlings may occur.

Because this would not result in any substantial

reduction in breeding opportunities for birds, no

significant biological impacts are anticipated.

However, losses would violate the Migratory

Bird Treaty Act unless pennits are obtained

from the USFWS prior to construction. These

losses without a pennit would be considered

significant.

The volume of traffic along the proposed access

road would be high during construction of the

Affected Environment and
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power plant and may result in mortality of some

small mammals and reptiles attempting to cross

the road. Construction of the access road and

increased traffic may temporarily interrupt the

movement of large mammals during

construction hours.

Operational Impacts — The only aquatic

resource in the vicinity of the proposed power

plant site is a small wetland in the southwest

comer of Section 5, T15N, R12W. Indirect

operational impacts to this aquatic habitat from

erosion or sedimentation are not expected

because drainage control measures are part of

the Proposed Action. Failure ofa dike at the

evaporation ponds could release concentrated

brine into the natural drainage network.

However, measures are incorporated into the

Proposed Action to avoid this release, and this

potential discharge would enter the drainage

downstream from the aquatic habitat and

perennial flow from this spring. Thus, there

would be no direct impact to the aquatic habitat.

No long-term impacts are expected for this

aquatic habitat.

Because the Proposed Action contains measures

to augment shallow groundwater and surface

water, groundwater withdrawal for cooling

water at the proposed power plant and for

agricultural purposes is not likely to impact

aquatic resources or wildlife. No habitat for

obligate or facultative riparian wildlife would

likely be lost, and groundwater pumping would

not likely cause adverse impacts on wildlife.

Also, there would not likely be long-temr

impacts on these aquatic resources, nor on any

vegetation that depends on surface water.

Traffic to and from the proposed power plant

site and noise from operation of the generating

facility would result in minor increased daily

disturbance to terrestrial wildlife. Where the

access road crosses Sycamore Creek a concrete

box culvert would be constructed of 10

individual boxes each having a dimension of8

by 12 by 58 feet. The adjacent boxes would be

placed parallel to the stream flow. and at a 60

degree angle to the road. as described in Section

Big Sandy Energy Project
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2.2.4. The roadway would be directly on top of

the culvert, and the sides would be graded to a

25 percent slope. Although large mammals may

be reluctant to cross under the roadway through

the culvert, the height, width, and grade of the

box culvert should allow for big game and other

wildlife movement. There are no plans to fence

the roadway, which would otherwise present an

impediment to wildlife movement. Because this

crossing does not present a physical barrier that

prevents wildlife movement, these impacts

would not be significant.

Evaporation ponds occupying 18 acres would be

established as part of the proposed Project to

accommodate wastewater. These evaporation

ponds could provide a place where transient,

migratory, or wintering waterbirds such as

herons, ducks, and shorebirds could feed and

rest. Waterbirds would be attracted to the ponds

by standing water and by food items such as

brine shrimp that may become established in the

ponds.

A literature search pertaining to evaporation

(brine) ponds at power generation facilities and

the potential for wildlife impacts was completed

using Cambridge Scientific Abstracts, an

intemet search tool that provides access to more

than 70 databases covering the scientific and

technical research literature.

Most recently, Tanner et al. (1999) published a

study of the algae, invertebrates, and chemistry

of two large, hypersaline, industrial wastewater

ponds near Phoenix, Arizona (Tanner et al.

1999). Negative impacts associated with

waterbird use of selenium-contaminated

evaporation ponds are generally reported for

birds that feed and reside at these evaporation

ponds for the duration of the breeding season

(Adams et al. 1998; Lemly 1997; Robinson and

Oring 1996). The presence of a vegetated or

barren mud shoreline, shallow wading habitat,

and vegetation in deeper water are key factors

that attract wildlife, particularly waterbirds, to

reside through the breeding season at

evaporation ponds (Byron et al. 1999). The

absence of attractive habitat for breeding

Affected Environment and

Environmental Consequences

June 2001



waterbirds and other wildlife, including bats, can

minimize exposure and preclude impacts, even

when water and dietary selenium concentrations

exceed chronic threshold concentrations (Byron

et al,. 1999). 1f chronic toxicity levels of any

constituent are reached in the evaporation ponds

for this Project and wildlife are attached have

access to the ponds, impacts would be

considered significant.

Because the evaporation ponds would be

adjacent to the existing Mead-Phoenix Project

and Mead-Liberty transmission lines, birds

moving toward the evaporation ponds to land

may strike the existing power lines to the east of

the proposed evaporation ponds. These

collisions may result in mortality or injury of

birds. Because few collisions are likely, this

would not likely lead to substantial reductions in

breeding opportunities for birds, and no

significant biological impacts are anticipated.

Any losses would violate the Migratory Bird

Treaty Act, unless permits are obtained from

USFWS prior to construction. These losses

without a permit would be considered

significant.

Because the operation of the proposed power

plant and access road would not significantly

degrade surface water quality in the Big Sandy

River downstream watercourses (refer to Section

3.5.2.5), there would be no significant impacts

on aquatic resources from these operations.

Agricultural Area

Construction Impacts — There are no aquatic

resources in the proposed agricultural area.

Direct mortality of fossorial mammals and

reptiles may occur during removal of native

vegetation in the proposed agricultural area.

Construction activities may interrupt foraging

and breeding activities of birds and other

animals in proximity to the agricultural area.

These impacts on breeding birds would not be

significant because the disturbed habitat is

extensive in Arizona and removal of these lands

would not result in a substantial reduction to the

Big Sandy Energy Project
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breeding opportunities for birds on a regional

level.

If clearing of vegetation takes place during the

nesting seasons of migratory birds, loss of nests

and eggs and mortality of nestlings may occur.

Because this would not result in any substantial

reduction in breeding opportunities for birds, no

significant biological impacts are anticipated.

However, these losses would violate the

Migratory Bird Treaty Act unless permits are

obtained from the USFWS prior to construction.

These losses without a permit would be

considered significant.

If saguaros that contain active raptor nests are

removed from the agricultural site, loss of the

nest would occur. Nesting raptors may also be

affected by human activity near their nests

during breeding season, and disturbances in the

vicinity ofthe nest may result in nest failure.

Raptor species that might nest on the proposed

agricultural site include the red-tailed hawk,

Swainson’s hawk, elf owl, western screech owl,

and American kestrel. If one Swainson’s hawk

nest or two nests of any other raptor species are

lost, these impacts would be considered

significant.

Removal of natural vegetation from the

proposed agricultural area would result in the

permanent loss of breeding and foraging areas

for species that use Arizona Upland vegetation.

The area that would be occupied by the

agricultural land represents a very small

percentage of all Arizona Upland habitat.

Operational Impacts —Agricultural activities

would include the use of pesticides and

herbicides, which could have toxic effects on

wildlife using the agricultural area, particularly

on insectivorous birds. However, because the

Proposed Action contains measures to minimize

the application ofagricultural chemicals, no

significant biological impacts are anticipated.

Any losses of migratory birds would violate the

Migratory Bird Treaty Act unless pennits are

obtained from the USFWS prior to construction.
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Communication Facilities

The OPGW would cross the Big Sandy River

north of Wikieup, upstream from the perennial

reach of the river. There is no aquatic habitat

associated with the proposed route for the

OPGW, and there would be no impact to aquatic

habitats.

Although the OPGW option would be installed

on existing structures, about 5 acres within the

existing right-of-way would be disturbed for

pulling and tensioning sites. Construction

activities associated with the installation of the

OPGW may result in direct mortality of fossorial

mammals and reptiles and may interrupt

breeding and foraging activities of birds and

other animals in the vicinity. These impacts on

breeding birds would not be considered

significant because the disturbed habitat is

extensive in Arizona and removal of these lands

would not result in a substantial reduction in

breeding opportunities for birds on a regional

level.

If construction takes place during the nesting

seasons of migratory birds, loss of nests and

eggs and mortality of nestlings may occur.

Because this would not result in any substantial

reduction in breeding opportunities for birds, no

significant biological impacts are anticipated.

However, losses would violate the Migratory

Bird Treaty Act, unless permits are obtained

from the USFWS prior to construction. These

losses without a permit would be considered

significant.

Large raptors such as red-tailed hawks,

Swainson’s hawks, ferruginous hawks, and

golden eagles may nest on the transmission line

towers. Construction activities in close

proximity to an active nest may result in nest

failure. Loss of one Swainson’s hawk,

fenuginous hawk, or golden eagle nest, or two

red-tailed hawk nests would be a significant

impact.

The primary communication system includes

installation of microwave dishes. Since the

microwave dishes would be installed on existing

towers, no impact on wildlife or wildlife habitat

would occur.

Proposed Gas Pigiine Corridor

Construction Impacts — The only direct impacts

to the aquatic habitats on the Big Sandy River

would be related to construction activities

adjacent to the US 93 bridge over the Big Sandy

River (con-idor segment R5). If the natural gas

pipeline is constructed by trenching, installation,

and backfill, there would be temporary impacts

related to substrate disturbance on the aquatic

habitat associated with the river and the riparian

area. Assuming a 50-foot wide construction zone

and a length of impact of approximately 150 feet

across the aquatic habitat, the area oftemporary

impact would be 7,500 square feet (0.17 acres).

Potential indirect impacts include downstream

erosion, sedimentation and increased turbidity

related to construction activities. Fluid spills

from construction equipment could also impact

this aquatic habitat and downstream portions of

the Big Sandy River. Since appropriate control

measures, as described in Section 2.2.8.2, would

be implemented, the impacts to this habitat

would not be significant.

lfthe pipeline is installed under the Big Sandy

River by directional drilling. there would be no

construction impacts on these aquatic habitats.

Direct mortality of fossorial mammals and

reptiles may occur during construction of all

corridor segments of the natural gas pipeline.

Mortality of small mammals and reptiles also

may occur as a result of those animals falling

into the pipeline trench and being unable to

escape. Construction activities may interrupt

foraging and breeding activities of birds and

other animals in proximity to the pipeline. These

impacts on breeding birds would not be

considered significant because the disturbed

habitat is extensive in Arizona and removal of

these lands would not result in a substantial

reduction in the breeding opportunities for birds

 

The OPGW system would not pose any long

tenn operation impacts on wildlife.
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on a regional level. The trench for the pipeline

would be 28 inches wide, which is small enough

for wide-ranging mammals such as deer or

coyotes to cross easily, and habitat

fragmentation would not be an issue.

lf vegetation along the pipeline alignment is

cleared during the nesting seasons of migratory

birds, loss of nests and eggs and mortality of

nestlings may occur.Because this would not

result in any substantial reduction in breeding

opportunities for birds, no significant biological

impacts are anticipated. However, these losses

would violate the Migratory Bird Treaty Act,

unless permits are obtained from the USFWS

prior to construction.

If construction of the pipeline results in the

removal of large trees or saguaros that contain

active raptor nests, loss of the nest would occur.

Nesting raptors also may be affected by human

activity near their nests during the breeding

season, and disturbances in the vicinity of the

nest may result in failure of the nest. If one

black-hawk, zone-tailed hawk, ferruginous

hawk, Swainson's hawk, or golden eagle nest, or

two nests of any other raptor species are lost,

these impacts would be considered significant.

No access path would be maintained across the

aquatic habitat in the Big Sandy River. There

would be no impacts on this habitat related to

operation of the proposed Project.

Although all disturbed portions of the pipeline

would be revegetated and/or reseeded, full

recovery of plant communities following

disturbance can be very slow (refer to Section

3.l I). Because there would a permanently

disturbed access road and because recovery of

vegetation could be slow, the pipeline route may

not offer optimal foraging, sheltering, or nesting

habitat to local wildlife. This would be a long

tenn adverse impact but would not be

considered significant because they would not

result in substantial reduction in breeding

opportunities for birds nor present a physical

barrier to wildlife movement.
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The pipeline would be inspected on a regular

basis. Routine monitoring of the pipeline would

be completed by vehicle on the I0-foot-wide

two-track. In sensitive areas such as riparian

areas and ACECs, monitoring would be

completed on foot. Monitoring by vehicle may

result in the direct mortality of small mammals

and reptiles. Because the pipeline trench would

be backfilled after completion of the pipeline,

construction of the pipeline along the proposed

route would not create any pennanent physical

barriers to wildlife movement in the Sycamore

Creek (corridor segment R5). Big Sandy

(corridor segment R5), or Carrow-Stephens

(corridor segment T4) movement corridors.

Altemative R Gas Pipeline Corridor

Construction Impacts — Impacts to aquatic

habitats in corridor segment R5 would be the

same as the Proposed Action.

Short-term impacts to mammals, raptors, other

birds, and reptiles along all segments of the

Altemative R gas pipeline corridor would be the

same as the Proposed Action.

Operational Impacts —ln the Carrow-Stephens

ACEC (corridor segment R4) wildlife movement

corridor, future construction on US 93 may

move the road several hundred feet to the west.

lfthe gas pipeline were built in fill for the

existing highway alignment, it could interfere

with restoration of the wildlife movement

corridor after the highway is moved. This

interference could be a significant impact on

wildlife use of this corridor.

Other operational impacts would be the same as

those discussed for the proposed gas pipeline

corridor.

Altemative T Gas Pipeline Corridor

Construction Impacts —There is no perennial

flow in the Big Sandy River at the Altemative T

pipeline crossing (corridor segment T5), and

there would be no impact to aquatic habitat.

Short-tenn impacts to other mammals, raptors,
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other birds, and reptiles would be the same as

the Proposed Action.

Operational Impacts —lmpacts on wildlife

would be the same as the Proposed Action

Crossover Segment C2

Construction Impacts — There are no aquatic

resources in corridor segment C2. Impacts on

mammals, reptiles, raptors, and other birds as

the result of pipeline construction in corridor

segment C2 would be the same as the Proposed

Action.

Operational Impacts — There are no aquatic

resources in crossover segment C2. Impacts on

wildlife would be the same as the Proposed

Action.

No-Action Alternative

There would be no disturbances on aquatic or

terrestrial wildlife. The access roads and well

pads constructed on private lands, to serve the

wells used to identify and test the lower aquifer,

would remain.

3.13.2.6 Mitigation and Residual Impacts

If adopted, the following measures would be

implemented to avoid or reduce significant

impacts:

¢ If active raptor nests are located on the plant

site during construction, construction would

be postponed until young have fledged from

the nest to avoid impacts on these species. If

active raptor nests are located along the

pipeline alignment during construction, and

the nest structure would be removed by

construction, the pipeline alignment would

be adjusted within the pipeline corridor to

avoid removal of the nest. If the nest can be

avoided but the birds are disturbed by

nearby construction activities, significant

impacts would be avoided by postponing

construction until young have fledged from

the nest. If active raptor nests are located on
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transmission line towers where the OPGW

would be installed, loss of these nests would

be avoided by postponing installation of the

wire until afier young have fledged from the

nest.

0 To avoid the loss of active nests of

migratory birds or the substantial reduction

of breeding opportunities for birds, all

surface-disturbing activities would be

completed outside of the applicable nesting

season. If construction cannot be scheduled

outside of the breeding season, pre

construction surveys for nesting migratory

birds would be completed for all areas

where ground disturbance is expected during

the breeding season. The location and

species of each active nest could be

recorded. Caithness would then apply to the

USFWS for a depredation pennit for all

known nests of migratory birds.

0 The area around the evaporation ponds and

transmission lines would be monitored for

bird mortalities, and the location, date,

species, and probable cause ofdeath would

be recorded for each carcass found. Methods

to prevent bird impacts with transmission

lines, such as increasing the visibility ofthe

transmission lines to birds by using colored

or reflective tags or colored insulating

sleeves, would be implemented if collisions

are identified as a substantial cause of

mortality.

0 Impacts on the Carrow-Stephens Ranches

ACEC wildlife movement corridor in

corridor segment R4 would be avoided by

designing the gas pipeline to avoid

placement in fill where the existing highway

alignment crosses ephemeral stream

channels. When the highway is moved, the

pipeline would not remain in fill above

drainage bottoms as a barrier to wildlife

movement.

If adopted, the following measures would be

implemented to minimize adverse impacts not

considered to be significant:
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O To minimize the attractiveness of the

evaporation ponds to birds, the ponds would

be designed to minimize the creation of

vegetated or barren mud shorelines, shallow

wading habitat, and vegetation in deeper

water.

I Water chemistry of the evaporation ponds,

including concentrations of potentially toxic

constituents (arsenic and selenium), would

be monitored. lf concentrations of any

constituents approach levels known to be

chronically toxic to wildlife, the sampling

frequency would be increased to at least

quarterly. At least weekly observations of

bird use of the evaporation ponds would be

recorded. The area around the evaporation

ponds would be monitored for wildlife

mortalities, and the location, date, species,

and probably cause of death would be

recorded for each carcass found.

0 If the concentrations of any constituents of

the evaporation ponds reach levels known to

be toxic, and the number of birds using the

evaporation ponds for extended periods is

high or substantial wildlife mortalities are

recorded, then Caithness would implement

measures to reduce pond toxicity (such as

removing toxic sediments or concentrated

brine) or reduce or exclude wildlife (such as

construction additional fences or using

distractive devices).

0 Plugs of soil would be lefi approximately

every 0.25 mile during trenching of the gas

pipeline, allowing small mammals and

reptiles that fall into the trench a chance to

escape.

3.14 THREATENED, ENDANGERED,

PROPOSED, AND OTHER SPECIAL

STATUS SPECIES

This section describes the affected environment

and environmental consequences relating to

threatened and endangered species. This section

also addresses species that are proposed for
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threatened or endangered status, as well as other

special status species.

3.14.1 Affected Environment

The following sections describe the current

threatened, endangered, and special status

species. This information provides a baseline for

assessment of impacts and environmental

consequences.

Threatened and Endangered Species—lmpacts

on threatened and endangered species proposed

and listed under the Endangered Species Act

(ESA) of l973, as amended, that could occur

within the vicinity of the Project are addressed

here. Listed species with the potential to occur in

the region of influence include southwestem

willow flycatcher, bald eagle, Yuma clapper rail,

and Arizona cliffrose.

Other Special Status Species-There are

additional species that are considered BLM

sensitive species and/or species of special

concem in Arizona and one species. the

mountain plover, which is proposed to be listed

as threatened by the U.S. Fish and Wildlife

Service (USFWS).

Federal Consultation

Impacts on species listed under the ESA are

addressed through consultations by Federal agencies

with the U.S. Fish and Wildlife Service (USFWS), as

specified in Section 7 of the ESA. Consultations

begin informally when a Federal agency requests a

list of species listed under the ESA. lf a listed species

exists in the Project area, a biological assessment

(BA) is prepared. The initial determination ofeffect

is made by the lead agency (50 CFR Part 420). lf the

BA determines that the Proposed Action may

adversely affect a listed species or its habitat, then the

Federal agency must enter formal consultation with

the USFWS. USFWS would then prepare a biological

opinion (BO) that determines whether or not the

Project will adversely affect listed species or critical

habitat. The process of fonnal consultation with the

USFWS ensures that Federal actions conserve listed

species and their critical habitat. The BO is based on

information provided in the BA, but the BO may

concur with or dispute the determination of impact.
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A meeting including representatives of USFWS,

BLM, and Westem was held in Phoenix on

August 31, 2000, to initiate informal

consultation and preparation of a Biological

Assessment (BA) for the Big Sandy Energy

Project, and a follow-up meeting was held on

March 22, 2001. A BA is currently being

drafied, and will be submitted to USFWS soon

after publication ofthis Draft EIS. After

submission of the BA, this process is expected

to move into fonnal consultation because of the

potential for adverse impacts on endangered

species. The USFWS would then prepare a

Biological Opinion (BO) that determines

whether or not the Project would adversely

affect listed species or critical habitat. The

results of the BO are expected to be available

before issuance of the Final EIS and

incorporated therein.

Because the mountain plover is proposed to be

Federally listed, it is afforded some protection

under the ESA. Some species considered by

BLM to be sensitive are those that were once

listed as “candidate” species under the ESA. In

some cases (e.g., Sonoran desert tortoise). the

BLM may require pre-construction surveys for

sensitive species on BLM lands before issuing

permits. The Arizona Game and Fish

Department (AGFD) maintains a list of species

of special concem in Arizona. Arizona Revised

Statutes (ARS) Section I7-231 gives authority to

the Arizona Game and Fish Commission

(AGFC) to establish policies and programs for

management, preservation. and harvest of

wildlife. In addition, ARS Section I7-231 allows

AGFC to adopt rules and orders for the

protection of wildlife.

3.14.1.1 Region of Influence

Southwestem Mllow Flycatcher

The region of influence for the analysis of

impacts to the southwestem willow flycatcher is

the suitable and potential habitat for the

flycatcher found in riparian areas associated

with perennial or intermittent water along the
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Big Sandy River. Suitable and potential habitat

is found in corridor segment R5.

About the Southwestem Willow Flycatcher

The southwestem willow flycatcher is a small bird

that breeds in the southwestem United States

(Califomia, Nevada, Arizona, New Mexico,

Colorado, Utah, and Texas) in the spring and early

summer and spends the remaining two-thirds of the

year in the semi-tropical areas of Central and South

America. It is a grayish, olive green bird about 5.75

inches tall with few distinguishing characteristics. It

hunts for insects in “riparian” habitat, which

generally is composed of dense shrub and tree

vegetation along rivers, streams, and other wetland

areas. The southwestem willow flycatcher breeds in

dense riparian habitats from sea level in Califomia to

nearly 8,000 feet in Arizona and southwestem

Colorado. Declining southwestem willow flycatcher

numbers have been attributed to the loss,

modification, and fragmentation of riparian breeding

habitat; the loss of wintering habitat in Central and

South America; and brood parasitism by the brown

headed cowbird. Habitat loss and degradation are

caused by a variety of factors, including urban,

recreational, and agricultural development; water

diversion and groundwater pumping; channelization;

dams; and livestock grazing. Fire is an increasing

threat to flycatcher habitat, especially in dense

saltcedar vegetation and where water diversion

and/or groundwater pumping has dried the riparian

vegetation. F Iycatchers depend on vigorous, dense

plant growth along flowing streams. This plant

growth provides critical forage and cover for wildlife

and is valued by people for recreational purposes.

Plants and trees in these areas depend on high

groundwater tables, periodic flooding, and wide

floodplains. These perennial waters are limited in the

arid Southwest. The dramatic decline of flycatchers

throughout their range is a reminder ofthe fi'agile

condition of our riparian ecosystems.

 

Bald Eagle

The region of influence for analysis of impacts

to the bald eagle includes the Big Sandy River

from I-40 to Alamo Lake. approximately 25

miles south of Wikieup. and the proposed

activities within Section 5. Suitable habitat for

the bald eagle is present in riparian areas
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associated with perennial water along the Big

Sandy River and Alamo Lake.

Yuma Clapper Rail

The region of influence for the Yuma clapper

rail includes emergent wetlands along the Big

Sandy River south of Wikieup.

Arizona Cliffrose

The region of influence for the Arizona cliffrose

includes the area that would be impacted by

construction from Interstate 40 south to a point

on US 93 approximately 2.5 miles south of the

US 93/Big Sandy River crossing.

Other Special Status Species

The region of influence for special status species

would include the area that would be impacted

by construction, operation, and maintenance of

the Proposed Action. This area includes the

proposed power plant site, substation,

evaporation ponds, access road, either the

proposed or altemative natural gas pipeline

route, the agricultural development area, and the

proposed OPGW route and microwave tower

sites.

The region of influence for special status

fisheries includes the entire length ofthe Big

Sandy River. This river originates at the

confluence of Knight Creek and Trout Creek and

extends downstream 37.8 miles to Alamo

Reservoir. The region of influence includes

waters within the proposed Project area that

could be directly impacted, as well as potentially

affected areas downstream from the Project area.

The upstream portion of the river was included

for additional information.

3.14.1.2 Existing Conditions

Southwestern Willow Flycatcher

Southwestem willow flycatcher territories and

nest sites usually are located near open water,

cienegas, marshy seeps, or saturated soils

Big Sandy Energy Project

Draft Environmental Impact Statement 3-202

(Sogge et al. 1997). These flycatchers normally

select nest sites in thickets of shrubs and trees

between four and seven meters in height, with

dense foliage between ground level and four

meters (USFWS 1995a). Occupied habitats

always have dense vegetation in the patch

interior, and dense patches often are interspersed

with small clearings, open water, or areas of

sparse shrubs.

Suitable and potential habitat for the

southwestern willow flycatcher was identified in

corridor segment R5 along perennial reaches of

the Big Sandy River. Surveys for the flycatcher

were conducted within a 2-mile stretch of the

Big Sandy River, centered on the US 93 Bridge

crossing the river. Surveys were completed in

May, June, and .luly of 2000 using the USFWS

survey protocol. Survey areas are located in

Sections 1, 2, 11, and 12, T15N, Rl3W

(Greystone 2000b). Seventy-seven southwestem

willow flycatchers were detected during five

separate surveys. Fifteen confirmed pairs occur

within the survey areas (Figure 3.14-1) based

upon hearing calls and observing the flycatchers

and an estimated 22 to 28 territories. This may

be one of the densest populations in Arizona.

Bald Eagle

In Arizona, bald eagles were reported in the

1800s and early 1900s to nest along rivers in the

White Mountains and along the Salt and Verde

rivers. Millsap (1981) reported bald eagles

wintering on Alamo Lake, but intensive nest

searches did not locate any nests in the Bill

Williams drainage basin. Currently, bald eagles

are known to nest along the Salt and Verde

rivers and their tributaries upstream of the Salt

and Verde confluence; along the Bill Williams

River and its tributaries; on the Agua Fria River

near Lake Pleasant; and on the Gila River near

San Carlos Lake (Hunt et al. 1992).

Since Millsap (1981 ),four nest territories have

been reported on the Bill Williams River or its

tributaries (Hunt et al. 1992). The two nest

territories on the Bill Williams River are located

at Alamo Reservoir and approximately 2 miles
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downstream from the Alamo Dam. A third

territory is located on the Big Sandy River, at

the approximate high-water limit for the Alamo

Reservoir. This territory is approximately 20

miles downstream from the US 93 bridge

crossing the Big Sandy River. The fourth

territory in this vicinity is on Burro Creek,

approximately 28 miles upstream from its

confluence with the Big Sandy River. This

territory is approximately 23 miles southeast of

the proposed power plant site, across the

Aquarius Mountains. According to results of the

2001 mid-winter bald eagle surveys conducted

by AGFD, the nest territories on the Big Sandy

River and Burro Creek are currently unoccupied.

The Big Sandy River nest territory is no longer

on the list of breeding areas to be surveyed.

However, the other two nest territories are

active. There is a pair of breeding adults on lve’s

Wash, downstream of Alamo Dam, and another

breeding pair immediately north of Alamo

Reservoir (Driscoll, personal communication,

2001).

Approximately 200 to 250 bald eagles winter in

Arizona, primarily in the Flagstaff and Colorado

River regions (AGFD 1996; Phillips et al. 1964).

Wintering bald eagles began concentrating in the

Glen and Grand Canyon portions of the

Colorado River during the 1980s, after the

completion of Glen Canyon Dam in 1963

enabled the non-native rainbow trout to colonize

the main stem of the Colorado River (Brown et

al. 1989). In most years there is an influx of bald

eagles, most of which are immature, into the

Lower Colorado River Valley in January or

February. Some of these birds may be from the

Arizona breeding population (Rosenberg et al.

1991). It is possible that migratory eagles could

pass through the Big Sandy Valley. Bald eagles

winter on the Big Sandy River and at Alamo

Reservoir (Peck, personal communication,

2001).

Bald eagles are opportunistic feeders. Fish make

up the majority of the diet for many bald eagles,

and waterbirds also can be an important food

source. Eagles also consume mammals,

shellfish, and carrion (Hunt et al. 1992). Bald
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eagles forage from perches near water and will

also steal prey from osprey, gulls, and other

eagles.

Along the Salt and Verde river drainages in

Arizona, fish are the most common prey item,

followed by mammals (cottontail, jackrabbit,

squirrel, and woodrat), waterfowl, and reptiles

(Sonora mud turtles, spiny softshell turtles, and

snakes). Eagles also have been observed

foraging on frogs and crayfish (Grubb 1995).

Potential prey items available in the Big Sandy

River include common carp, green sunfish,

black bullhead, yellow bullhead, and Sonora

mud turtle (refer to Section 3.13.1 .2). Other fish

species in this area are too small to provide a

significant food resource for eagles. Although

the reach of the Big Sandy River at the US-93

bridge (in corridor segment R5) is perennial, the

normal channel is relatively small, and this reach

is unlikely to support many fish that are large

enough to be potential prey items for eagles.

Small mammals, waterfowl, and other reptiles

also are available in the vicinity, but these

species normally account for a very small

proportion of an eagle’s diet.

Yuma Clapper Rail

The Yuma clapper rail is a subspecies of clapper

rail that breeds in freshwater marshes in the

Salton Sea area of Califomia, along the lower

Colorado River, in the Colorado River Delta of

Sonora and Baja Califomia del Norte, on the

Salt and Gila rivers upstream to the confluence

with the Verde River, and at Picacho Reservoir

(AGFD I996; Todd 1986). The breeding range

of the Yuma clapper rail is geographically

isolated from those of all other subspecies of

clapper rail. It is thought that the Yuma clapper

rail was restricted to the Yuma area prior to

1940 but has since expanded its range. This

range expansion is the result of river

impoundments creating marsh habitat in places

where it did not previously exist (Ohmart and

Smith 1973; Rosenberg et al. 1991).

The Yuma clapper rail is dependent upon

freshwater marshes that support dense woody or
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herbaceous vegetation exceeding I6 inches in

height (Todd I986). Vegetation typical of

clapper rail habitat includes patches of emergent

plant species such as cattail and giant bulrush.

Pond openings and flowing channels are also

important, as are emergent soils. Water depth at

preferred sites is l2 inches or less. The interface

between water and soil is important, and rails

use areas where the slope of the soil-to-water

contact is relatively gentle.

Within the region of influence, emergent

wetlands occur along perennial stretches of the

Big Sandy River from corridor segment R5

downstream to Alamo Lake. Springs also could

support emergent wetland vegetation; however,

springs do not support large enough patches of

emergent vegetation to provide habitat for the

clapper rail. The emergent wetland near the

proposed power plant site has some cattail and

bulrush, but the area is too small to support

clapper rails.

Yuma clapper rails on the Colorado River feed

very heavily on introduced crayfish (Lower

Colorado River Multi-Species Conservation

Program 200l; New Mexico Game and Fish

Department 2001). No crayfish are present in the

perennial reach of the Big Sandy River near

Wikieup. The lack of suitable prey species also

makes this region unlikely to support a

population of Yuma clapper rails.

Arizona Cliffrose

Arizona cliffrose was placed on the Federal

endangered species list in I984 and is known

from four sites in Arizona. The species was first

described by Keamey in I943 and was originally

known as Cowania subintegra. The type locality

for this Arizona endemic is in the Burro Creek

drainage approximately I2 miles southeast of

the proposed power plant site, where there are

three populations. This plant grows only on

Tertiary limestone lakebed deposits and is

restricted to the nutrient-poor calcareous soils

found in these areas (USFWS l995b).
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Populations of Arizona cliffrose also have been

found near Bylas, on the San Carlos Apache

Reservation in Graham County, near

Cottonwood in Yavapai County, and near

Horseshoe Lake in Maricopa and Yavapai

counties. There are no known populations of this

species within the region of influence; however,

there are two small Tertiary limestone lakebed

deposits in the vicinity of the proposed power

plant site along corridor segment T5, and it is

possible that other small exposures may exist.

Possible threats to the Arizona cliffrose would

include urbanization, mining, habitat decline due

to overuse or browsing of plants by livestock

and burros, road construction, off-road vehicle

use, pesticide application. and inundation

(USFWS l995b).

Mountain Plover

The USFWS has proposed to list the mountain

plover as threatened under the ESA. Mountain

plovers breed in high-elevation shortgrass prairie

in the Great Plains region. They do not breed in

the region of influence, but they may winter

there.

Other Special Status Species

%

The following sensitive bat species have been

listed in the Greystone wildlife report (2000b) as

potentially occurring within the region of

influence: big free-tailed bat, Califomia leaf

nosed bat, cave myotis, fringed myotis, greater

westem mastiff bat, occult little brown bat,

small-footed myotis, long-eared myotis, long

legged myotis, Townsend’s big-eared bat,

Allen’s big-eared bat, westem yellow bat,

Mexican long-tongued bat, and spotted bat.

Mist-netting surveys for bats were conducted in

the wetlands in the vicinity of the proposed

power plant site. Califomia leaf-nosed bats,

Yuma myotis, and pallid bats were captured

during these surveys (Greystone 2000b).
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A study conducted between 1959 and 1964 in

Mohave County included extensive surveys of

bat roost locations and mist netting of bats over

water sources (Cockrum et al. 1996). Most of

the field work for this study was conducted in

the southem and southwestem parts of the

county, with relatively little effort in the Big

Sandy Valley. Based on the results of this study,

at least ten species of bats were present in the

region of influence of the Big Sandy Energy

Project. These species are Califomia leaf-nosed

bat, Yuma myotis, cave myotis, occult little

brown bat, fringed myotis, Califomia myotis,

westem pipistrelle, Townsend’s big-eared bat,

Brazilian free-tailed bat, and westem mastiff bat.

A more recent survey of bats in this vicinity was

conducted in 1997 and 1998 (Brown and Berry

1999). The primary focus of this study was in

abandoned mines and water sources in the

Hualapai Mountains, but some of the locations

were within the region ofinfluence of the Big

Sandy Energy Project. Bats were identified by a

combination of techniques, including mist

netting or hand netting at roost sites, mist netting

at water sources, and recording and analysis of

echo-location signals. Of the 19 species of bats

observed in the Hualapai Mountains, at least l0

species were confirmed to be present in or near

the region of influence. Species netted or

recorded at the Big Sandy bridge on US 93

(corridor segment R5) were Califomia myotis,

cave myotis, Yuma myotis, westem pipistrelle,

pallid bat, spotted bat, westem mastiff bat,

pocketed free-tailed bat, Brazilian free-tailed

bat. Townsend’s big-eared bat and Califomia

leaf-nosed bats were detected at the Warm

Springs mine in Kaiser Canyon, about 8 miles

southeast of the Big Sandy Bridge.

General information on bat species distribution

and habitat requirements was obtained from

Hoffmeister ( l 986). Big free-tailed bats are

sparsely distributed in a variety of habitats in

Arizona, and they appear to require rocky cliffs

with fissures for roosting. No suitable habitat for

the big free-tailed bat would be affected by the

Proposed Action or the altemative pipeline

corridors. The cave myotis is relatively common
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and widespread in Arizona. They typically roost

in caves and mines, but they also may use

bridges. Roost sites are generally close to water.

The cave myotis could use the bridge over the

Big Sandy River or other bridges over

ephemeral channels on US 93 for roost sites, but

there are no caves or mines that would be

affected by the Proposed Action or altemative

pipeline corridors.

The fringed myotis may be found from chaparral

to pine forest habitats, and their preferred habitat

appears to be oak woodland. Suitable habitat for

these bats might be present in the conifer

woodlands in corridor segments RI, Tl, T2, T3,

Cl, and C2. The small-footed myotis typically

forages over oaks, chaparral, junipers, and

riparian areas. Suitable habitat for this bat is

present in the northem parts of the region of

influence or along the Big Sandy River (corridor

segments Rl , R5, Tl, T2, T3, Cl, and C2).

Townsend’s big-eared bats are widely

distributed in a variety of habitats in Arizona,

and they could forage in the region of influence.

These bats normally require caves or mine

tunnels for day roosts, and these features are not

available in areas that would be impacted by the

Proposed Action or altemative pipeline

corridors. Allen’s big-eared bats are found in

ponderosa pines and pifion-juniper woodland,

and suitable habitat is present in the northern

end of the region of influence in corridor

segments Rl , Tl, T2, T3, Cl, and C2. Greater

westem mastiff bats have a disjunct distribution,

and typically roost in crevices in cliffs. The

Proposed Action or altemative pipeline corridors

would not impact any suitable cliff habitat.

Spotted bats are very sparsely distributed in a

variety of habitats, but their appearance in the

region of influence would be a rare event.

The occult little brown bat is generally found in

ponderosa pine or pine-oak woodland, and the

region of influence is outside its nonnal

geographic range. The long-legged myotis is

normally found in ponderosa pine or other

coniferous forests, and it is unlikely to be

present in the region of influence. The long

eared myotis is also a bat of ponderosa pine or
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spruce fir forests, and the region of influence is

outside its nonnal geographic range. The

westem yellow bat is typically found roosting in

palm fronds, and the region of influence is

outside its normal geographic range. The

Mexican long-tongued bat is a nectar-feeding

bat found in desertscrub in the southeastem

comer of Arizona. The region of influence is

outside its nonnal geographic range.

Birds

The region surrounding the Project area is home

to many raptor species that are considered

sensitive. These sensitive raptors that have at

least some potential to occur in the region of

influence include the golden eagle, sharp

shinned hawk, Cooper’s hawk, Swainson’s

hawk, ferruginous hawk, common black hawk,

zone-tailed hawk, merlin, peregrine falcon,

westem burrowing owl, and Ioggerhead shrike.

All species listed here are considered sensitive

species by the BLM. AGFD considers all raptors

listed here except the burrowing owl and

Ioggerhead shrike to be species of special

concem. The Ioggerhead shrike is included in

discussions of sensitive raptor species because

of its raptorial behavior. The sharp-shinned

hawk, Cooper’s hawk, Swainson’s hawk, and

zone-tailed hawk could use trees found in

riparian or xeroriparian areas for nesting

(corridor segments T2, T3, T4, T5, R3, R4, R5,

and C3). The golden eagle, merlin, and

peregrine falcon use cliffs, and burrowing owls

may use mammal burrows for nesting or they

may dig their own burrows in sandy soil. The

Ioggerhead shrike could nest in trees or shrubs

found throughout the region of influence. The

common black hawk nests in well-developed

riparian corridors with wide stretches of

perennial water that support fish. The

ferruginous hawk could nest in grasslands and

open juniper woodlands, (corridor segments T1,

T2, T3, R1, R2, R3, and C3).

Millsap (1981) conducted a detailed study of

raptors (not including owls) in an area of

northeast Arizona that included the Big Sandy

Valley. In this study, the most common raptors
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nesting in the Wikieup vicinity included turkey

vulture, red-tailed hawk, Cooper’s hawk,

American kestrel, and prairie falcon. Common

black hawks were observed nesting on Burro

Creek, northem goshawks were nesting in the

Hualapai Mountains, and golden eagles and

zone-tailed hawks also nested in mountainous

areas (Millsap I981). Common wintering raptors

included Cooper’s hawk, red-tailed hawk,

northem harrier, and American kestrel. Several

other species of raptors, including ferruginous

hawk, rough-legged hawk, Harris’s hawk,

Swainson’s hawk, sharp-shinned hawk, merlin,

and peregrine falcon, were noted as rare or

irregular visitors to this area.

Other sensitive species of birds that could be

found in the Project area include white-faced

ibis, yellow-billed cuckoo, and westem bluebird.

The white-faced ibis and westem bluebird could

be found during migration along the Big Sandy

River; however, these species are not expected

to breed in the region of influence.

The westem bluebird breeds in ponderosa pine

forests, and the white-faced ibis does not breed

in Arizona. No adverse impacts are anticipated

for the mountain plover, westem bluebird, or

white-faced ibis.

The westem yellow-billed cuckoo currently is

being reviewed by the USFWS to determine

whether it should be proposed for listing under

the ESA. A yellow-billed cuckoo was observed

I mile northeast of Wikieup, in the floodplain of

the Big Sandy River, in 1979 (Hall 1980).

Yellow-billed cuckoos are generally restricted to

tall cottonwood and willow riparian woodland

for nesting (Ehrlich et al. 1992, Connan and

Magill 2000), but the predominant riparian

species found along the Big Sandy River is

tamarisk. Populations of westem yellow-billed

cuckoo are known to have been depressed by

impacts associated with tamarisk invasion

(DeLoach 1996). The yellow-billed cuckoo

could use riparian areas along the Big Sandy

River for temporary foraging during migration,

but this site does not provide suitable breeding
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habitat for this species. No adverse effects

related to this Project are anticipated.

Reptiles

Six species of reptiles may be present on the

Project site that are classified by BLM as

sensitive species and by AGFD as species of

special concem, including the desert night

lizard, Arizona skink, chuckwalla, desert rosy

boa, desert tortoise, and banded Gila monster.

All six species are found in the BLM Hualapai

Aquarius planning area (Jones 1981).

Chuckwallas generally require rock outcrops,

cliffs, or other extensive rocky areas to provide

cover and nest sites. Creosote bush is often

present in their habitat (Stebbins 1985).

Although the desert night lizard is a diumal

forager, it is seldom seen due to its secretive

habits and use of dead vegetation and rocks for

cover. It does not require permanent water. Its

diet is made up of arthropods that may be found

in dry upland areas (corridor segments C3, T4,

T5, R4, and R5).

The banded Gila monster uses areas that contain

loose sandy soil required for burrowing although

they are known to find refuge in existing

burrows of other animals. It is frequently found

on irrigated lands or rocky areas. The areas with

permanent or semi-permanent water may act to

concentrate populations in arroyos or stream

banks (Stebbins 1985).

The Arizona skink is known from both

streamside habitat andjuniper woodland. There

are known populations in the Hualapai and

Harcuvar mountains, and this lizard may be

present in the region of influence.

The desert rosy boa generally requires rocky

desert substrate and is known to forage in the

vicinity of water. These snakes are mostly

noctumal and seldom seen.

The Sonoran desert tortoise generally uses rock

shelters, but may also excavate burrows. They

also are known to use stream banks for burrows
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and forage. These animals are active during the

day and may be highly visible during warm

months. All areas that would be disturbed by this

Project are identified as Category III habitat for

desert tortoise. Category Ill areas include habitat

that is not essential to the maintenance of viable

populations. They may have a low- to medium

density tortoise population that is not contiguous

with a higher density population, and the tortoise

population may be stable or decreasing in a

Category Ill habitat.

Amphibians

Two species of amphibians, the Arizona toad

and lowland leopard frog, are classified as

sensitive species and species of special concem.

Both species use stream habitat for foraging and

reproduction. The Arizona toad was observed in

the Project area during the wildlife surveys

(Greystone 2000b). The lowland leopard frog is

dependent on a permanent water source for

survival and reproduction. Lowland leopard

frogs are found in perennial reaches at and

below the proposed pipeline crossing site in the

Big Sandy River (Greystone 2000a; Smith,

personal communication, 2001).

ESL

Five species of fish are considered sensitive by

BLM. These species include the Iongfin dace,

desert sucker, Sonora sucker, speckled dace, and

roundtail chub. A complete list of fish species

observed in the Big Sandy River and its

tributaries are listed in Tables 3.13-2 (Greystone

2000a) and 3.13-3 (AGFD 1993; BLM 1994;

Fresques et al. 1997; Kepner 1979). Additional

details on these earlier studies are provided in

Greystone 2000a.

Greystone (2000a) documented increases in the

abundance and diversity of exotic species and

the loss ofnative species by comparing the

results of its 2000 survey with the results of the

1979 and 1996 surveys by others. Two native

species, Sonora sucker and roundtail chub, were

recorded in 1979 but were not found in 1996

(Fresques et al. I997) or 2000 (Greystone
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2000a) at these same sites (roundtail chubs were

found at a separate location by BLM in 1994).

Native fish species accounted for 57.8 percent of

the total fish counted in 1979, but only 8 percent

in 2000. The longfin dace was the most

abundant fish species in most sites sampled in

1979, but it was not most abundant at any of the

revisited sites in 2000. Mosquitofish were not

present in 1979; by I996 they were common but

not the most abundant; and in 2000,

mosquitofish was the dominant species at all but

one monitoring site.

Plants

Several species of sensitive plants are reported

to occur in Mohave County. Thom milkwort is

in the Polygalaceae family. This species is an

Arizona state-listed species. It occurs at an

elevation of 2,500 to 5,000 feet. This shrubby

species grows up to 3 feet high, tending to form

hummocks. It is intricately branched with small,

yellow flowers appearing in June. There are no

known occurrences of thom milkwort in the

region of influence.

Arizona necklace is a legume that is found only

in westem Arizona. This species in an Arizona

state-listed species. It occurs southeast of Yucca

(Mohave County), in the foothills of the

Hualapai Mountains. This species is shrubby, up

to I 1.5 feet high, with leaflets usually less than

0.4 inch. Lilac-colored flowers appear in March.

lt is known to occur along the Big Sandy River

at elevations between 2,000 and 4,000 feet on

dry, rocky hillsides and on banks of arroyos.

Groups of these plants were located on both

altemative pipeline corridors near the north end

of the region of influence in corridor segments

Tl, T2, R3, C2, and C3 (Figure 3.14-1). It is

possible that there are isolated populations of

Arizona necklace along corridor segment T3.

Linear-leaf sand spurge is a perennial species in

the Euphorbiaceae family. This species in an

Arizona state-listed species. This species has

linear leaves, and highly branching stems from a

stout, woody root. It flowers in April and

October. It has been documented near Yucca
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and Topock (Mohave County), westem Pima

County, and southem Yuma County at

elevations from 500 to 2,000 feet. An individual

plant was found and tagged during the design of

the Big Sandy Bridge replacement in corridor

segment R5 (ADOT 2000).

Sand cholla is an Arizona state-listed cactus.

This species grows in a clump from a bristle

covered tuber, favoring higher elevation dry

lake borders and sandy flats. It is located in the

northem Mojave Desert from eastem Califomia

to southem Utah from 4,400 to 5,000 feet. It

grows up to 10 inches in height and is narrowly

club-shaped to cylindrical. The flowers are pink

to purple and appear April to June. The yellow

green flattened but slender stems are about I

inch in diameter, and the smooth red fmit is

fleshy and barbed, up to 1 inch long. This

species does not occur in the elevation range of

the region of influence and would not be

included in pre-construction surveys.

Aquarius milk-vetch is a legume species found

in Apache, Mohave, Gila, and Yavapai counties.

This plant occurs in limestone lakebed deposits.

It flowers in March and April and produces pods

with long sofi hairs. This plant species is listed

by the BLM as a special status plant species.

Crownless milkweed vine is in the

Asclepiadaceae family. It is a BLM-sensitive

species that occurs in sandy loamy uplands with

creosote bush, rayless goldenhead, and big

galleta in Mohave and Sonoran Desertscrub at

about 500 to 2,000 feet. The milkweed vine is

generally inconspicuous, climbing relatively

low-growing shrubs for support. The glabrous

slender twining stems have narrowly linear

leaves. The flowers are small and yellowish and

appear in clusters of three to five from April to

June. There are confinned occurrences near

Wikieup, Dolan Springs, Yucca, and Hardyville.

Parish’s phacelia is in the Hydrophyllaceae

family. It occurs in clay or alkaline soils, in

limestone lakebed deposits, at elevations of

2,600 to 3,900 feet. It is an annual that stands 2

to 7 inches tall with elliptic basal leaves.
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Flowers are lavender with a yellow base and are

bell shaped. This species is listed by the BLM as

a special status plant species.

Three hearts is also in the Hydrophyllaceae

family. Three hearts is a BLM-sensitive species

that occurs on sandy or gravelly desert slopes,

generally in the shelter of shrubs. It is a

perennial species with stems branching from a

woody taproot. The leaves are entire and mostly

basal. White and purple flowers appear in short

racemes in April. Known occurrences are in

northwestem Mohave County at approximately

2,000 feet.

Another BLM-sensitive species is shrubby

senna, a legume that grows in sandy or gravelly

washes. It is a shrubby plant about 3 feet high

that has branches ending in a thom and armed

with weak spines. Shrubby senna has two to four

leaflets, but is leafless most of the year. Yellow

flowers in loose tenninal panicles appear from

February to October. It occurs in Yucca and

Mohave counties at approximately 2,000 feet.

The following five species are categorized as

BLM-sensitive, but are not likely to occur within

the region of influence.

Antelopebrush is a shrub in the Rosaceae family.

It occurs in Apache to Coconino County on open

slopes and mesas and coniferous forests from

2,300 to 9,000 feet. This species is an intricately

branched shrub with small three-toothed leaves.

The solitary yellow flowers have five petals and

appear from April to June. Antelopebrush is a

very important browse plant for wildlife and

cattle. This species occurs in northem Arizona

and is not found in Mohave County; therefore, it

is not likely to occur in the region of influence.

Califomia flannelbrush is in the Sterculiaceae

family. Known occurrences are in Yavapai and

Gila counties. It occurs in oak pine woodlands,

rocky ridges, and usually on north slopes in

canyons l,300 to 6,500 feet high. This species is

a large evergreen shrub or small tree with thick

leaves that usually are palmately lobed. Solitary

showy flowers with bright yellow (sometimes
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orange) sepals appear in May. This species is not

known to occur in Mohave County; therefore, it

is not likely to occur in the region of influence.

Aravaipa woodfem is a woodland fem that

occurs along streams and seepage areas at 200 to

l,800 feet. Its blade is widest at or near the base.

The fem is found near the Santa Maria River

(southwestem Yavapai County), Aravaipa

Canyon (Graham and Pinal counties), and Santa

Catalina Mountains (Pima County). This species

is on the lower end of the elevation range of the

region of influence and is not expected to be

encountered.

Striped horsebrush is a shrub in the composite

family. This species occurs in pifion-juniper

woodlands on rocky slopes at 4,600 to 6,900

feet. It is commonly less than 3 feet high. The

stems have spines, derived from the main leaves

and pale yellow flowers. The stems become

glabrous in stripes below the spines, contributing

to its common name. Striped horsebrush occurs

in elevations higher than those in the region of

influence; therefore, it is not expected to be

encountered.

Nevin’s birdsbeak is in the Schrophulariaceae

family. It occurs in Mohave County scattered

among pines, in the Hualapai Mountains at

approximately 6.500 feet. Pink or lavender

flowers appear along the branches in September.

Nevin’s birdbeak occurs in elevations higher

than those in the region of influence; therefore, it

is not expected to be encountered.

3.14.2 Environmental Consguences

3.14.2.1 Identification of Issues

The following issues were identified as the basis

for assessment of impacts.

0 Potential adverse impacts on the

southwestern willow flycatcher, bald eagle,

Yuma clapper rail. and Arizona cliffrose.

These potential impacts include direct and

indirect effects on these species as a result of

construction. operation, and maintenance of
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the proposed Project. Potential impacts

include direct mortality of individuals; loss

of habitat due to clearing of vegetation;

clearing in limestone lakebed deposits; and

loss of aquatic, riparian, or marsh habitats

by lowering water levels due to groundwater

pumping for the proposed Project.

Q Potential direct and indirect adverse impacts

on sensitive species as a result of

construction, operation, and maintenance of

the proposed Project.

0 Impacts on threatened, endangered, or

sensitive species due to noise produced by

construction and operation of the proposed

Project.

3.14.2.2 Significance Criteria

The effects of the Proposed Action and

altematives would be considered significant if

the following were to occur:

0 loss of population or habitat of other

sensitive species that would cause the

species to become listed as endangered or

threatened

0 loss of one active nest for sensitive raptors

I removal or alteration of hibemacula or

matemity colonies for bats

1 substantial adverse impacts on populations

or habitats of sensitive reptiles or

amphibians

0 any unmitigated loss of aquatic habitat

greater than 0.5 acre or any long-tenn

adverse effects on native fish

0 destruction of a substantial population of a

sensitive plant species

0 any impact on a portion of a limestone

lakebed deposit containing sensitive species
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The significance of the impacts of the Project on

threatened and endangered species or their

habitats is being deferred in this Draft EIS until

completion of the BA.

In the BA, three choices are possible for a listed

species or area of critical habitat. A

determination of “No Effect” means that there

are absolutely no effects of the Project, either

positive or negative. Any possibility ofeffect, no

matter how small or unlikely, must be given a

determination of “may affect, but not likely to

adversely affect.” This determination means that

all effects of the Project are beneficial,

insignificant, or discountable. Beneficial effects

have contemporaneous positive effects without

any adverse side effects to the species or habitat.

Insignificant effects relate to the size of the

impact and should never reach the scale where

“take” of the species would occur. Discountable

effects are those that are extremely unlikely to

occur. The third possible detennination is that of

“may affect, is likely to adversely affect,” which

means that there is at least one adverse effect. A

combination of beneficial and adverse effects is

still “likely to adversely affect,“ even if the net

effect is neutral or positive.

If the detennination in the BA is that the Project

“may affect, likely to adversely affect”

threatened and endangered species, the Final EIS

will determine that the effects of the Proposed

Action will be significant.

3.14.2.3 Impact Assessment Methods

Southwestem Willow Flycatcher

The proposed gas pipeline corridor crosses the

Big Sandy River only once, and the crossing

occurs in a reach of perennial water. Impacts on

the flycatcher were determined by evaluating the

Project area for suitable habitat. Once suitable

habitat was identified, surveys were conducted

in the areas that were within approximately I

mile north and south of the US 93 Big Sandy

River bridge (habitat is along perennial reaches

or river with riparian vegetation) to detennine

whether or not southwestem willow flycatchers
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were present. Impacts associated with the

proposed Project were evaluated to detennine

effects on the southwestem willow flycatcher in

the area of the pipeline crossing.Downstream

more than l mile from the US 93 Big Sandy

River bridge crossing, where surveys were not

conducted for the southwestem willow

flycatcher, potential impacts of construction,

operation, and maintenance of the proposed

Project were analyzed.

Bald Eagle

For the bald eagle, the known distribution of

eagles in the region of influence was reviewed,

and the proposed power plant site was evaluated

for potential nesting habitat and potential

foraging or roosting sites during nesting or

winter seasons. The impact assessment is based

on anticipated effects of the Proposed Action

and altematives on potential habitat areas and on

how these habitat impacts might affect bald

eagles and their use of this area.

Yuma Clapper Rail

Impacts were assessed by detennining what

types of impacts could adversely affect the

Yuma clapper rail. It was then assessed whether

or not these impacts could occur during

construction or operation of the proposed

Project.

Arizona Cliffrose

For the Arizona cliffrose, known population

locations were reviewed, and the proposed

power plant site was evaluated for areas with the

suitable environmental conditions necessary for

the establishment, growth, and reproduction of

the plant. The impact assessment is based on the

anticipated effects of the Proposed Action on

Arizona cliffrose populations.

Other Special Status Species

For other sensitive species. the occurrence of

each species in the Project area was reviewed.

Any impacts anticipated during construction at
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the proposed plant site, or along the proposed or

altemative gas pipeline corridors were assessed

relative to the presence of other sensitive

species.

3.14.2.4 Actions Incorporated Into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potentially

adverse impacts on threatened or endangered

species:

0 Erosion sedimentation and control measures,

implemented to reduce erosion, and prevent

siltation in the waterways, including specific

methods at the Big Sandy River Crossing to

limit the disturbance.

0 A groundwater monitoring plan would be

implemented to allow the predicted change

to groundwater levels to be measured,

impacts to be anticipated, and flows in the

shallow groundwater and the Big Sandy

River augmented as described in Section

3.4.2.4.

0 A stormwater pollution prevention plan has

been prepared which would divert surface

water around areas of potential

contamination and retain all contaminated

water on site.

0 Reclamation plans have been developed to

reduce the affect to vegetation on private,

state, and BLM-managed public lands.

0 Pre-construction biological studies would be

conducted to identify the presence of

Sonoran desert tortoise and breeding raptors.

v Pre-construction surveys would be

conducted to identify suitable habitat for

sensitive plant species. In habitat that could

not be avoided, surveys would be conducted

to identify any populations of individual

sensitive plant species.
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0 A spill prevention control and

countenneasure plan would establish a plan

for response to a spill of petroleum products

on site.

I Construction activities are anticipated to

occur l0 —hours per day, 5 —days per week

to reduce the potential impacts from

construction noise during the night.

0 A biological monitor would be on site

during all ground disturbing activities to

mitigate impacts on desert tortoise (refer to

Appendix C).

0 The following measures would be

implemented in areas designated as

Category lll desert tortoise habitat to reduce

or minimize impact:

0 Surface-disturbing activities would be

minimized along the proposed pipeline

corridor.

0 Access to roads not needed after

construction would be restricted, and the

roads would be scarified. Access roads

scheduled for upgrading in desert tortoise

habitat would not be widened, if possible,

nor would berrns be disturbed during

grading. New pennanent access roads would

not be created in desert tortoise habitat

except where the right-of-way is not

adjacent to an existing right-of-way or road.

0 Stockpile areas in desert tortoise habitat

would be placed either in less valuable

habitat, or minimized in size.

0 Where feasible, following completion of

construction activities, the landscape would

be restored to pre-construction conditions

using techniques such as recontouring,

topsoil replacement, and re-seeding. Seed

mixtures would only include native species

that have the greatest potential for

establishment and wildlife use (refer to

Appendix B).
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3.14.2.5 Where feasible, Impact Assessment

Proposed Action

Southwestern Willow Flycatcher

Proposed Power Plant Site and Access Road

Direct Impacts — Proposed construction,

operation, and maintenance of the power plant,

substation, and evaporation ponds in Section 5,

Tl 5N, Rl2W would have no direct impact on

the Southwestem willow flycatcher. No willow

flycatcher habitat is present in the area where

these facilities would be installed.

Indirect Impacts — Because the Proposed Action

contains measures to augment shallow

groundwater and surface water flow in the Big

Sandy River, groundwater withdrawal for

Project operations is not predicted to result in a

lowering of the shallow groundwater table or

reduced flow in the Big Sandy River, either of

which would lead to the diminishment of

flycatcher habitat. As discussed in Section 3.4, it

is anticipated that there will be no change in the

upper groundwater aquifer or surface water flow

in the Big Sandy River in the vicinity ofthe

Project or downstream.

Construction would bring many workers close to

existing and potential flycatcher habitat. This

would create the potential for disturbance to

flycatchers due to increased camping, hiking,

biking, off-road vehicles, fires, wood-gathering,

and other recreational uses.

Agricultural Development

Direct Impacts — The proposed agricultural

development is located in an area of Sonoran

desertscrub with no riparian vegetation and no

suitable habitat for willow flycatchers.

Development of these lands for agriculture

would have no direct impact on the

Southwestem willow flycatcher or its habitat.

Indirect Impacts — The potential indirect

impacts on southwestem willow flycatchers
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related to the agricultural development are the

withdrawal and consumption of groundwater

and increased brown-headed cowbird

populations. Potential effects of groundwater

withdrawal on flycatcher habitat are discussed

above.

Agricultural fields provide enhanced foraging

habitat for brown-headed cowbirds compared

with the foraging currently available in the

Sonoran desertscrub of this area. Additional

foraging opportunities within 2 miles ofthe Big

Sandy River riparian area could allow for an

increase in the cowbird population, which could

adversely affect the southwestem willow

flycatchers through increased rates of parasitism.

Communication Facilities

The OPGW option would not cross any riparian

area, so no direct impacts on the southwestem

willow flycatcher or flycatcher habitat would

OCCUR

Microwave dishes would be installed on existing

microwave towers with the primary and

redundant communication systems. No

flycatcher habitat is present near existing

microwave towers, thus no direct impacts would

OCCUR

Proposed Natural Gas Pipeline

Direct Impacts — Depending upon which

construction technique for the natural gas

pipeline is implemented, the Project could result

in temporary direct impacts on the Southwestem

willow flycatcher and its habitat. If the pipeline

is constructed by trenching, laying pipe, and

backfilling at the crossing of the Big Sandy

River, it would be necessary to remove riparian

vegetation. Removal of riparian vegetation

would result in a temporary loss of occupied,

suitable, or potential flycatcher habitat. The total

area of impact within the riparian zone is

estimated to be 66,000 sq. ft. (1.38 acres),

assuming a 50-foot wide construction zone. Of

this area, only about 37,500 sq. ft. (0.86 acre) is

suitable habitat for flycatchers.
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It is also possible that the trenching method

could result in direct loss of a flycatcher nest,

although the Greystone surveys found no

flycatcher territories within 200 feet of the

existing bridge. However, trenching would not

occur during the breeding season. The proposed

zone for construction, within 400 feet upstream

from the bridge, has been subjected to other

disturbances in the past. Close to the bridge

there is an area that has had some grading and

vegetation removal. Cattle grazing throughout

the riparian area is an on-going disturbance. The

area close to the bridge is currently occupied by

species tolerant of disturbance, including

saltcedar, screwbean mesquite, arrowweed, and

Bermuda grass. More Fremont cottonwoods and

Goodding willows are present farther from the

bridge.

Other possible impacts related to the trenching

method for pipeline construction could include

erosion, sedimentation, and spills. These impacts

would not affect the flycatcher population

upstream from the construction site. Because

most occupied flycatcher habitat is in areas

extending away from the river, erosion is not

expected to be a problem, unless severe flooding

removes the vegetation in occupied habitat.

Additional sediment loads in the river are

unlikely to have any direct effect on the

flycatchers. Fluid spills from construction

equipment could adversely affect downstream

habitat by contamination that could affect the

insect prey populations.

Caithness has developed an erosion and

sedimentation control plan that would be

implemented as a part of the Proposed Action.

Best management practices and procedures in

this plan would include use of erosion control

fabric, diversion ditches, ditch stabilization,

sediment barriers, sediment filtering devices,

erosion control benns, riprap, and revegetation.

Likewise, a hazardous material management and

spill prevention and countenneasure plan would

be implemented during construction to ensure

the safe handling, storage, and disposal of

hazardous materials, as well as procedures to

follow in case of a release.
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As an optional construction technique, the

natural gas pipeline could be installed under the

Big Sandy River and riparian zone by directional

drilling. Staging and drilling areas would be

located outside the riparian zone on each side of

the river, although there still would be some

potential for erosion, sedimentation, or spills to

impact the riparian zone. To avoid any

disturbance to the flycatchers, the Proposed

Action would conduct this operation during the

period from September to April when

southwestem willow flycatchers are absent from

this region. With the implementation of erosion,

sedimentation, and spill control measures, the

directionally drilled pipeline option would have

no direct impact on southwestem willow

flycatchers or suitable habitat.

Indirect Impacts — Disturbance of riparian

vegetation along the Big Sandy River could

increase the chance of brood parasitism of

southwestem willow flycatcher by brown

headed cowbirds. These cowbirds typically

parasitize nests found at the edge of flycatcher

habitat. Removal of riparian vegetation along the

proposed gas pipeline route would increase the

amount of edge habitat in the riparian area and

increase the risk of parasitism until the

vegetation has retumed to preconstnrction

conditions.

Bald Eagle

Construction of the power plant, substation, and

evaporation ponds in Section 5, Tl 5N, Rl2W

would not impact any aquatic resources or

riparian areas that might provide foraging area

for the bald eagle. This area has no large trees

that could provide nest sites, perches, or

ovemight roosting sites for bald eagles.

Likewise, construction of the access road from

US 93 would have no impact on aquatic

resources or riparian areas, and it would not

affect any large trees. Bald eagles show little

aversion to loud noise in their habitat. In long

temi monitoring of bald eagle related to

construction of a secondary sewage treatment

plant for Seattle, Washington, eagle responses to

construction truck traffic within 1,000 feet of an
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active nest were recorded (Strong et al. 1992). ln

more than 6,000 observations, the eagles

completely ignored the truck traffic over 90

percent of the time, and they never took flight or

showed any other type of avoidance response. In

a study or human disturbances in Arizona,

eagles at nest sites on the Salt and Verde rivers

showed approximately 3 percent avoidance

responses to vehicles, aircrafi, and other noises

(Grubb and King 1991). Avoidance responses

increased with decreasing distance to the source

of the disturbance. Noise produced by

construction and operation of the facility would

have no impacts on the bald eagle.

The proposed gas pipeline corridor would cross

the Big Sandy River at the US 93 bridge in

corridor segment R5. lfthe pipeline is

constructed by trenching, laying pipe, and

backfilling at this crossing, there would be

impacts on the wetland and riparian area (refer

to Section 3.12). Assuming a 50-foot-wide

construction zone in riparian areas, riparian

vegetation would be removed within an area of

1.38 acres. However, due to the small area of

disturbance in the river channel, there would be

little, if any, impact on the populations of prey

species. lfthe pipeline is installed by directional

drilling, there would be no impact on the

riparian habitat. There would be no long-term

impacts on potential eagle foraging habitat on

the Big Sandy River. The proposed gas pipeline

corridor would not affect any other potential

eagle foraging areas, and it would not impact

any trees large enough to be potential nest or

roost sites.

The OPGW option and/or microwave dish

installations would not impact any potential

foraging areas, and would not impact any trees

large enough to be potential nest or roost sites.

A literature search pertaining to evaporation

(brine) ponds at power generation facilities and

the potential for wildlife impacts was completed

using Cambridge Scientific Abstracts, an

intemet search tool that provides access to more

than 70 databases covering the scientific and

technical research literature.
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Most recently, Tanner et al. (1999) published a

study ofthe algae, invertebrates, and chemistry

of two large, hypersaline, industrial wastewater

ponds near Phoenix, Arizona (Tanner et al.

1999). Negative impacts associated with

waterbird use of selenium-contaminated

evaporation ponds are generally reported for

birds that feed and reside at these evaporation

ponds for the duration of the breeding season

(Adams et al. 1998; Lemly 1997; Robinson and

Oring 1996). The presence of a vegetated or

barren mud shoreline, shallow wading habitat,

and vegetation in deeper water are key factors

that attract wildlife, particularly waterbirds, to

reside through the breeding season at

evaporation ponds (Byron et al. 1999). The

absence of attractive habitat for breeding

waterbirds and other wildlife, including bats, can

minimize exposure and preclude impacts, even

when water and dietary selenium concentrations

exceed chronic threshold concentrations (Byron

et al,. 1999). If chronic toxicity levels of any

constituent are reached in the evaporation ponds

for this Project, habitat is present, and bald eagle

prey have access to the ponds, impacts on bald

eagle may occur.

Evaporation ponds used to dispose of waste

cooling water could attract waterfowl. Bald

eagles could be attracted to the evaporation

ponds by these waterfowl, a potential prey item

of the eagle. Numbers of waterfowl are not

expected to be large enough to support a

wintering population of bald eagles, although

transient eagles could capture some waterfowl

from the ponds, if present. Ifcompounds are

concentrated to toxic levels in the evaporation

ponds and likewise in waterfowl using the

ponds, there would be a risk of bald eagles

consuming the contaminated waterfowl. Because

of the transient nature of the waterfowl and

eagles, the toxicity risk to eagles would be

small.

Because the evaporation ponds would be

adjacent to the existing transmission lines, bald

eagles moving in pursuit of waterfowl are at risk

for collisions with transmission lines. These

collisions may result in mortality or injury of
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bald eagles. Because the Proposed Action

contains measures to augment shallow

groundwater and surface water in the Big Sandy

River, groundwater pumping for the Project is

predicted to cause no adverse impacts on the

bald eagle.

Yuma Clagger Rail

Because the Proposed Action contains measures

to augment shallow groundwater and surface

water in the Big Sandy River, groundwater

pumping for the Project is not predicted to result

in a lowering of the shallow groundwater table

or reduced flow in the Big Sandy River. Thus,

there would likely be no adverse impacts on the

Yuma clapper rail.

Sufficient emergent wetland vegetation to

constitute Yuma clapper rail habitat is not

present in wetlands along the proposed gas

pipeline corridor. Construction ofthe pipeline

and installation ofOPGW or microwave dishes

with the Proposed Action would have no impact

on the Yuma clapper rail.

Because no habitat for the Yuma clapper rail is

found at the proposed power plant site, noise

from construction and operation of the facility

would not impact populations ofthis bird.

Arizona Cliffrose

Known populations of Arizona cliffrose are

situated far enough from the proposed power

plant site to prevent any impacts on this

endangered shrub. The Proposed Action would

not affect any known population of Arizona

cliffrose but it is possible that small exposures

may exist. However, pre-construction surveys

for Arizona cliffrose habitat (Tertiary limestone

lakebed deposits) would be completed as part of

the Proposed Action within the region of

influence. If habitat could not be avoided,

surveys would be conducted during its flowering

period from April to June. . Arizona cliffrose

habitat or any identified individuals would be

avoided and no impacts would occur on this

species.
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The installation of the OPGW option would

locate the pulling and tensioning stations to

avoid individuals and populations of the Arizona

cliffrose. Therefore, there would be no impacts

on the Arizona cliffrose from this installation.

Microwave dishes would be installed on existing

towers and would have no impact on the

Arizona cliffrose.

Mountain Plover

Some suitable habitat for wintering mountain

plovers is present in the semi-desert grasslands

near the northem end ofthe proposed gas

pipeline corridor in corridor segments RI , Cl,

and T3. There would be minimal impacts on

habitat for this species because disturbed areas

within the proposed pipeline corridor would be

re-seeded with native vegetation.

Suitable habitat also is present along the route

for the northem portion of the OPGW

installation option. Since disturbed areas would

be reseeded with native vegetation, there would

be minimal impacts on habitats for the mountain

plover. Microwave dish installations would not

impact mountain plover habitat.

Other Special Status Species

Bats

Several sensitive species of bats are known to

forage over the wetland adjacent to the proposed

power plant site and over the Big Sandy River

riparian area and in xeroriparian and upland

habitat. Bats also are known to use the bridges

and culverts on US 93 for day and night

roosting. Construction of the proposed power

plant, substation, agricultural development, and

OPGW option is not expected to impact any

known roosting sites or maternity colonies.

Construction of the proposed power plant,

associated facilities, agricultural activities, and

pipeline would pennanently remove

approximately 3 I 9 acres of predominantly

Sonoran desertscrub foraging habitat. ln

addition, 250 acres of similar habitat would be

disturbed but revegetated. Limited xeroriparian
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foraging habitats exist on the proposed power

plant site.

The evaporation ponds and night lighting at the

proposed power plant site may beneficially

attract a large number of insects that could

provide an additional foraging resource for bats.

Water quality of the ponds would have the

potential to affect bats if they drink

contaminated water. There is some potential for

the bioaccumulation of contaminants to

adversely affect bats through consumption of

insects, although this is unlikely. Pipeline

construction along the proposed gas pipeline

corridor and the OPGW option would be a

temporary disturbance for bats roosting under

bridges and culverts. Agricultural chemicals,

including pesticides, are proposed for use on the

proposed agricultural fields, and could result in a

direct, adverse impact on bats that would

consume contaminated insects. There is no

evidence that microwave dish installation would

have any adverse impacts on bat activities.

These impacts would not be significant because

they do not directly affect hibernacula or

matemity colonies.

Birds

Construction at the proposed power plant site is

not expected to have a significant impact on

sensitive species of birds. Raptor nest sites,

including large trees and cliffs, do not occur at

the proposed power plant site so impacts on

nesting raptors are not expected. A few scattered

saguaros exist at the proposed power plant site.

Some of these saguaros could support nests of

large raptors, and cavities in the saguaros could

provide nest sites for American kestrels, westem

screech-owls, and elf owls. Nesting habitat for

other sensitive bird species also is absent from

the proposed power plant site. As noted in

Section 3.l l, groundwater pumping associated

with the Proposed Action is not expected to have

any impact on riparian vegetation.

Construction of the OPGW option, microwave

dish installations, or the proposed gas pipeline is

not expected to impact birds identified as
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sensitive species. Tensioning and pulling sites

for the OPGW installation would be surveyed

for nests and any discovered nests would be

avoided during the OPGW installation. A few of

the larger cottonwood trees in the riparian zone

of the Big Sandy River could support nests for

raptors. Although the pipeline crossing of the

Big Sandy River could require the removal of

large riparian trees with a diameter at breast

height (DBH) of greater than I2 inches, this

impact would not be significant as long as the

trees did not contain an active raptor nest.

Impacts on most nesting raptors are not

expected; however, there is some chance that

ferruginous hawks, loggerhead shrikes, or

burrowing owls could be found along the

proposed gas pipeline corridor. Pre-construction

surveys for breeding raptors would be

conducted. Shrikes may nest along the proposed

gas pipeline corridor. Impacts on these species

would be considered significant if active nests

were lost.

Ground-disturbing activities would be scheduled

outside of the breeding season of the yellow

billed cuckoo, which is mid-June through mid

August. Other sensitive species of birds are not

expected to be impacted during construction of

the proposed pipeline.

ReptilesConstruction of the power plant and

associated facilities under the Proposed Action

would result in the loss of chuckwalla habitat

and possibly the loss of individual chuckwalla.

Because of the extent of chuckwalla habitat and

individuals ofthis species in the region of

influence, these impacts would not be

considered significant.

Habitat for the desert night lizard may be subject

to adverse impacts as a result of vegetation

removal and soil disturbance associated with the

Proposed Action. Ground disturbance would

total approximately 5 acres for the OPGW

installation, approximately 406 acres in the

proposed pipeline corridor and I08 acres for the

proposed power plant site and associated

facilities. Ground disturbance would total

approximately I07 acres for the agricultural
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fields. Because of the extent of desert night

lizard habitat and individuals of this species in

the region of influence, these impacts would not

be considered significant.

Some habitat for the banded Gila monster may

be adversely impacted by the Proposed Action

as a result of vegetation removal and soil

disturbance. These animals may be subject to

incidental take by construction or maintenance

vehicle traffic. Because of the extent of Gila

monster habitat and individuals of this species in

the region of influence, these impacts would not

be considered significant.

Habitat for the Arizona skink is limited in the

region of influence to the riparian zone on the

Big Sandy River and thejuniper woodland near

the north end ofthe pipeline corridor. Because

the Proposed Action contains measures to

augment shallow groundwater and surface water

in the Big Sandy River, groundwater pumping

for the Project is not predicted to affect riparian

vegetation. However, there would be a small,

temporary disturbance to the riparian vegetation

in the Big Sandy River ifthe pipeline is

constructed there by trenching. There also would

be some small impacts on juniper woodland

habitat from construction of the pipeline in these

areas. OPGW pulling and tensioning sites likely

would be sited around juniper woodland habitat.

Because extensive juniper woodland habitat is

present in the Hualapai Mountains, these

impacts would not be significant.

The desert rosy boa is noctumal and there is

little chance of incidental death by construction

and maintenance vehicle traffic. However, soil

disturbance and vegetation removal may result

in some habitat degradation. Because of the

extent of desert rosy boa habitat and individuals

of this species in the region of influence, these

impacts would not be considered significant.

Habitat for the Sonoran desert tortoise would be

adversely impacted through vegetation removal

and soil disturbance associated with the

Proposed Action. Ground disturbance would

total about 621 acres under the Proposed Action
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(229 acres of pennanent disturbance and 393

acres of temporary disturbance) and an

additional 5 acres of temporary disturbance for

the OPGW option, if selected. Microwave dish

installation would not affect any desert tortoise

habitat. Desert tortoises are diumally active and

may be subject to incidental take by construction

and maintenance vehicle traffic, especially

during the summer months. Pre-construction

surveys and other measures would be

implemented as part of the Proposed Action to

avoid or relocate identified individuals. This

would avoid any significant impacts.

Amphibians

The OPGW option and microwave dish

installations would not impact amphibian

habitat. Depending upon which construction

technique for the gas pipeline is implemented,

the Proposed Action could result in impacts on

the Arizona toad and the lowland leopard frog

and their habitat. lfthe pipeline is constructed by

trenching, laying pipe, and backfilling at the

crossing ofthe Big Sandy River, then wetland

habitat for these amphibians could be

temporarily impacted. Impacts would not be

significant because of the small area of habitat

that would be impacted and the relatively low

density of amphibians. lfthe natural gas pipeline

is installed under the Big Sandy River and

riparian zone by directional drilling, the pipeline

is not likely to impact the Arizona toad or

lowland leopard frog or their habitats. Because

the Proposed Action contains measures to

augment shallow groundwater and surface water

flow in the Big Sandy River, no impact is

expected on wetlands. and thus there is expected

to be no adverse impacts on lowland leopard

frogs, Arizona toads, or their habitat on the Big

Sandy River.

Fish

The OPGW option and microwave dish

installations would not impact fish habitat.

Depending upon which construction technique

for the gas pipeline is implemented, the

Proposed Action could result in impacts on fish
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and their habitat. If the pipeline is constructed by

trenching, laying pipe, and backfilling at the

crossing of the Big Sandy River, then wetland

habitat for these fish could be temporarily

impacted. Impacts would not be significant

because of the small area of habitat that would

be impacted and the relatively low density of

fish. lfthe natural gas pipeline is installed under

the Big Sandy River and riparian zone by

directional drilling, the pipeline is not likely to

impact fish. Because the Proposed Action

contains measures to augment shallow

groundwater and surface water flow in the Big

Sandy River, groundwater pumping would likely

cause no adverse impacts on fish or their habitat

on the Big Sandy River.

lfthe pipeline is installed under the Big Sandy

River riparian zone by directional drilling, there

would be no impacts on these aquatic habitats

from this activity.

Plants

Thom milkwort, linear-leaf sand spurge, and

three hearts were not observed in the Project

area during a survey for special status species

(Greystone 2000c); however, these species could

occur in the region of influence. Significant

impacts are not expected for these species

because detailed field surveys would be

conducted in all suitable habitat prior to

construction or OPGW installation. If habitat

cannot be avoided, field surveys would be

conducted during the appropriate flowering

period to identify any individuals or populations

of this species.Arizona necklace was not

observed along the proposed gas pipeline

corridor (Greystone 2000c). However, it was

observed during a site reconnaissance by EPG,

Inc. on the proposed pipeline corridor in

segment C3 and along corridor segments Tl , T2,

C2, and R3. Because of the limited distribution

ofthis species within the region ofinfluence,

these populations are substantial, and the

destruction of them would be considered

significant. Detailed field surveys would be

conducted to identify suitable habitat. If habitat

cannot be avoided, field surveys would be
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conducted during the appropriate flowering

period to identify any individuals or populations

of this species. Loss of these populations would

be significant.Aquarius milk-vetch and Parish’s

phacelia could occur in lakebed deposits in the

Big Sandy Valley; however, there are no known

occurrences of these plants in the region of

influence. lt is possible that small exposures of

Tertiary limestone lakebed deposits may exist,

but no significant impact on these species is

expected if they are not found on the ancient

lakebed deposits. Detailed field surveys would

be conducted to identify suitable habitat. lf

habitat cannot be avoided, field surveys would

be conducted during the appropriate flowering

period to identify any individuals or populations

of this species.Califomia flannelbrush, Aravaipa

woodfem, and sand cholla are not likely to occur

in the region of influence. Therefore, significant

impacts are not expected for these species under

the Proposed Action.

Alternative R Gas Pipeline Corridor

Southwestem Willow Flycatcher

Potential impacts of this alternative would be the

same as those discussed for the Proposed

Action.

Bald Eagle

Potential impacts of this alternative would be the

same as those discussed for the Proposed

Action.

Yuma Clapgr Rail

Potential impacts of this alternative would be the

same as those discussed for the Proposed

Action.

Arizona Cliffrose

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.
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Mountain Plover

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Other Special Status Spgcies

Bats

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Birds

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Reptiles

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Amphibians

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Fish

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Plants

With the exception of the Arizona necklace,

potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Arizona necklace was observed at the northem

end ofthe Altemative R gas pipeline corridor in

segments C3 and R3. Because of the limited

distribution ofthis species within the region of
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influence, these populations are substantial, and

the destruction of them would be considered

significant. Detailed field surveys would be

conducted to identify suitable habitat. If habitat

cannot be avoided, field surveys would be

conducted during the appropriate flowering

period to identify any individuals or populations

of this species. Loss of these populations would

be significant.

Alternative T Gas Pipeline Corridor

Southwestem Willow Flycatcher

Potential impacts of this altemative would be the

same as those discussed for the Proposed Action

except that the Altemative T gas pipeline

corridor would not cross the perennial reach of

the Big Sandy River where it supports riparian

vegetation.

Bald Eggle

Potential impacts of this altemative would be the

same as those discussed for the Proposed Action

except that the Altemative T gas pipeline

corridor would not cross the perennial reach of

the Big Sandy River where it supports riparian

vegetation.

Yuma Clapgr Rail

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action, except that this would be that the

Altemative T gas pipeline corridor would not

cross the perennial reach of the Big Sandy River

where it supports riparian vegetation.

Arizona Cliffrose

Construction of the gas pipeline in the

Altemative T gas pipeline corridor would not

impact any known populations of Arizona

cliffrose. Potential habitat would be impacted in

corridor segment T5, where Tertiary limestone

lakebed deposits have been found.
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Mountain Plover

The potential impacts of this altemative would

be the same as those discussed for the Proposed

Action.

Other Special Status Spe_cies

Bats

Potential impacts of this altemative would be the

same as those discussed for the Proposed Action

except that the Altemative T gas pipeline

corridor would not be located close to existing

bridges or culverts that could be used by bats.

Birds

Potential impacts of this altemative would be the

same as those discussed for the Proposed Action

except that the Altemative T gas pipeline

corridor would present a slightly higher potential

for raptor nests because it would follow the

transmission line rights-of-way. .

Reptiles

Potential impacts of this alternative would be the

same as those discussed for the Proposed Action

except where the Altemative T gas pipeline

corridor crosses the Big Sandy River at a point

that is dry except during stomr flow events. The

sandy banks may be used by Sonoran desert

tortoises, and these habitats may be affected by

construction. These impacts would be

comparable to those under the Proposed Action.

Amphibians

Potential impacts of this altemative would be the

same as those discussed for the Proposed

Action, except there would be no direct impact

on the perennial flow of the Big Sandy River.

Fish

Potential impacts of this altemative would be the

same as those discussed for the Proposed
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Action, except there would be no direct impact

on the perennial flow ofthe Big Sandy River.

Plants

With the exception of the Arizona necklace,

potential impacts of this altemative would be the

same as those discussed for the Proposed

Action.

Arizona necklace was observed near the

northem end of the Altemative T gas pipeline

corridor in segments C3, Tl, and T2. lt is

possible that there are isolated populations along

corridor segment T3. Because of the limited

distribution of this species within the region of

influence, these populations are substantial, and

the destruction ofthem would be considered

significant. Detailed field surveys would be

conducted to identify suitable habitat. lf habitat

cannot be avoided, field surveys would be

conducted during the appropriate flowering

period to identify any individuals or populations

of this species. Loss ofthese populations would

be significant.

Crossover Segment C2

Along this corridor segment, there is potential

habitat for some sensitive bat species such as the

fringed myotis, small-footed myotis, and Allen’s

big-eared bat. Populations of Arizona necklace

also are found within corridor segment C2.

However, the pipeline would be routed within an

existing road, so it is not likely that adverse

impacts would occur to these species.

Communication Facilities

The presence of any special status species at any

locations that would be affected by the

installation ofthe OPGW (pulling and

tensioning sites) or installation of the microwave

towers would be identified through pre

construction field surveys. Potential impacts

could be avoided by altering the location of the

No-Action Alternative

Southwestem Willow Flycatcher

Under the N0-Action Altemative, the Project

would not be constructed, and there would be no

impacts on the willow flycatcher.

Bald Eagle

No impacts, adverse or otherwise, are expected

on this endangered raptor under the No-Action

Altemative.

Yuma Clagger Rail

The No-Action Altemative would have no effect

on the Yuma clapper rail.

Arizona Cliftrose

No impacts, adverse or otherwise, are expected

on this endangered plant under the No-Action

Altemative. ’

Mountain Plover

The No-Action Altemative would have no effect

on the Mountain Plover.

Other Special Status Species

Bat, bird, reptile, amphibian, and fish

populations and their use of this area would be

expected to continue at their current levels.

Plants would not be impacted by the No-Action

Altemative. The groundwater production and

monitoring wells, and associated access roads

completed on private land and used to test the

lower aquifer, would remain.

3.14.2.6 Mitigation and Residual lmpacts

If adopted, the following measures would be

implemented to avoid or reduce impacts on the

southwestem willow flycatcher:

Q To reduce or avoid cowbird parasitism on

southwestem willow flycatcher, agricultural
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u habitat would be as inconspicuous as susceptible to damage by livestock.

I.

activities in Section 7 would be restricted to (traps) would be implemented at the

those that could occur without increasing restoration area in the Big Sandy riparian

cowbird foraging habitat. area. Excessive parasitism and trapping

protocols would be defined by USFWS

0 To reduce potential impacts on southwestem and/or AGFD.

willow flycatcher habitat, camping, hiking,

biking, off-road vehicles, fires, wood- 0 To accomplish restoration of riparian

gathering, and other recreational uses by vegetation that supports southwestem

Project construction workers would be willow flycatcher, temporary fencing to

excluded within the areas of known or exclude livestock would be installed around

potential habitat controlled by Caithness. the restoration area at and adjacent to

Wetland #1 to ensure success of the

0 To avoid impacting southwestem willow revegetation efforts. This fencing would be

flycatchers by attracting people or livestock, removed afier the trees and shrubs have

the use of surveyors’ flagging in flycatcher become well established and would be less

practical, and the flagging would be

removed when Project construction is 0 To restore southwestem willow flycatcher

completed. habitat in the riparian areas of the Big Sandy

River, areas to be disturbed would be

0 Should the agencies with regulatory replanted with woody native species at a

responsibilities applicable to the Project, in density of 3 to l of the individuals removed

consultation with agencies with appropriate to accelerate restoration. Species would

expertise, detennine that on the basis of the include Goodding willow, Fremont

available evidence the Project poses a cottonwood, screwbean mesquite, and

substantial threat to the southwestem willow arrowweed.

flycatcher or its habitat, modifications to the

Project up to and including the cessation of If adopted, the following measures would be

groundwater pumping may be required in implemented to avoid or reduce impacts on the

accordance with the agencies’ applicable bald eagle:

authority.

0 Mitigation measures presented in Section

If adopted, the following additional measures 3.13.2.6 for mortality of birds colliding with

would be implemented to avoid or reduce the transmission line would be implemented.

impacts on the southwestem willow flycatcher if

the natural gas pipeline is constructed across the 0 To prevent impacts from exposure to toxic

Big Sandy River by trenching: contaminants in evaporation ponds, the

D! mitigation measure in Section 3.13.2.6

_ I 0 In cooperation with USFWS and AGFD, regarding exposure to wildlife to

monitoring ofthe southwestem willow contaminants in the evaporation ponds

5 flycatcher population would be conducted would be implemented.

I, until the riparian vegetation is restored. Data

’ ‘ would be collected on specific habitat If adopted, the following measures would be

requirements, nest site selection, implemented to minimize adverse impacts not

-j reproductive success, and cowbird considered to be significant on other sensitive

— ' parasitism. Special pennits from USFWS species:

would be required for this monitoring. If

excessive rates of parasitism are 0 To prevent impacts on the bats from

- .- documented, cowbird control measures exposure to toxic contaminants in
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evaporation ponds, the mitigation measure

in Section 3. I 3.2.6 regarding exposure to

wildlife to contaminants in the evaporation

ponds would be implemented.

¢ To prevent abandonment of nests,

construction would be prohibited within

0.25 mile ofany nesting raptor during the

period the nest is active. Within the riparian

habitat, large trees that could provide

suitable nesting sites for raptors would be

avoided.

0 To reduce the adverse impacts of the Project

on the banded Gila monster, desert night

lizard, rosy boa, chuckwalla, and Arizona

skink and to help avoid incidental deaths of

these animals by construction vehicles and

maintenance traffic, any of these species

identified during the surveys to relocate

desert tortoise would be relocated as well.

0 All rosy boa or chuckwalla found within

construction areas could be moved a

minimum of 500 feet (not more than I mile

from their original location) and placed in a

shady location. Rosy boa or chuckwalla that

wander onto construction areas during

construction periods also could be removed

to a safe location, if necessary. and would be

moved solely for the purpose of preventing

death or injury.

0 To the extent practical, to avoid harming

individual sensitive plants, pipeline

alignments would be re-routed within the

selected corridor to avoid sensitive plant

species. If sensitive plants cannot be

avoided, seeds would be collected to aid in

revegetation to the extent practical and

added to the seed mix in areas where the

individuals are found.

lfadopted, the following measure would be

implemented to enhance the existing

environment:

0 To enhance bat roosting habitat in the

Project vicinity, box culverts that would be
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installed at the Sycamore Creek crossing

would include domed and roughened roofs,

or shallow roof crevices.

3.15 CULTURAL RESOURCES

The cultural environment includes those aspects

of the physical environment that relate to human

culture and society, along with the social

institutions that form and maintain communities

and link them to their surroundings. The BLM

(Manual 8 I 00, Cultural Resource Management)

uses the tenn cultural resources to include

cultural properties and traditional lifeway

values defined as follows:

0 culturalproperty: a definite location of past

activity, occupation, or use identifiable

through field inventory (survey), historical

documentation, or oral evidence. The term

includes archaeological, historic, or

architectural sites, structures, or places with

important public and scientific uses, and

may include definite locations (sites or

places) of traditional cultural or religious

importance to specified social and/or

cultural groups. Cultural properties are

concrete, material places and things that are

located, classified, ranked, and managed

through the system of identifying,

protecting, and utilizing for public benefit.

0 traditional lifeway value: a social and/or

cultural group’s traditional pattems of

religious belief, cultural practice, or social

interaction. Traditional lifeway values

sometimes imbue cultural resources with

significance. They can be identified through

consultation and considered through public

participation during planning and

environmental review.

Section l0I(b)(4) ofNEPA established a

Federal policy of conserving the historic and

cultural, as well as the natural, aspects of our

national heritage. Regulations implementing

NEPA stipulate that Federal agencies consider

the consequences of their undertakings on

historic and cultural resources (40 CFR Part
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I502. l6[g]). Numerous other laws, regulations,

and executive orders define other requirements

for protecting cultural resources, but the primary

requirements are those of Section I06 of the

National Historic Preservation Act (NHPA).

NHPA mandates that as Federal undertakings

are planned and implemented, the responsible

Federal agencies give due consideration to

historic properties, which are defined as

districts, sites, buildings, structures, and objects

included in or eligible for the National Register

of Historic Places (National Register). Federal

undertakings include projects, activities, or

programs funded in whole or in part by a Federal

agency, or requiring a Federal permit, license, or

approval. Regulations for Protection ofHistoric

Properties (36 CFR Part 800) implement the

NHPA by defining a process for demonstrating

such consideration through consultation with

State Historic Preservation Officers (SHPOs),

the Federal Advisory Council on Historic

Preservation (ACHP), and other interested

organizations and individuals.

Cultural resources are addressed in this Draft

EIS in compliance with both NEPA and NHPA.

The cultural resource component of the affected

environment is described first, and then the

potential impacts of the Proposed Action and

altematives are discussed.

3.15.1 Affected Environment

3.15.1.1 Region of Influence

The region of influence, or analysis area, for

assessing impacts on cultural resources was

considered to be the “area of potential effects,"

as defined by regulations for Protection of

Historic Properties. These regulations define the

area of potential effects as “the geographic area

or areas within which an undertaking may

directly or indirectly cause alterations in the

character or use of historic properties” (36 CFR

Part 800. I 6(d).

The area of potential direct effects was

considered to be the area of the Project parcels

or rights-of-way where ground-disturbing

activities could occur. These include the plant

site, well field and agricultural development

parcel. new access road, four other groundwater

monitoring wells, two existing roads used to

access those wells, the pipeline that would

supply natural gas to the plant, and

communications systems (microwave and

possibly OPGW).

Potential indirect effects include visual and

noise intrusions that could diminish the historic

values of certain types of cultural resources. The

area of potential indirect effects is defined as

extending up to 3 miles from the Project

facilities. This zone encompasses about 3 I 7.5

square miles.

The Big Sandy River Basin was defined as the

region of influence for considering potential

cumulative impacts. This Basin encompasses

about 2,732 square miles of east central Mohave

County.

3.15.1.2 Existing Conditions

Cultural History

Human societies have lived in Arizona at least

since the end of the Pleistocene epoch some

l2,000 years ago. The early occupants, labeled

Paleo-Indians, experienced a regional climate

that was cooler and wetter than today, and large

Pleistocene mammals, such as mammoths,

mastodons, and camels, lived in the area.

Archaeological evidence of the Paleo-Indian

occupation of west-central Arizona is meager,

and limited primarily to isolated finds of

distinctive spear points used by early Paleo

Indian hunters. The large Pleistocene megafauna

became extinct due to overhunting or inability to

adapt to the warming and drying climate.

Human societies that occupied this subsequent

Archaic era came to rely on many species of

smaller game and a wide variety of native plants

for food. These Archaic-era hunters and foragers

occupied the region for thousands of years.

Populations remained small throughout this long

period and, to date, little evidence of Archaic era
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occupation has been found in the Big Sandy

Valley.

About 700 years ago, residents of the region

began to grow some of their own food. They

adopted a more settled life style, and began to

make ceramic vessels to store, cook, and serve

food. Increasing population densities led to more

cultural variability and groups began to be

differentiated on the basis of geographical

location, settlement and subsistence patterns,

cultural practices, and styles of artifacts. The

Cerbat branch of the Patayan culture appear to

have been the primary occupant of the Big

Sandy Valley during this time. The Cerbat

typically lived in circular brush wikieups, but

also used rock shelters and caves as habitation

sites. Small triangular, side-notched arrow

points, shallow-basin grinding slabs, and sherds

of pottery are archaeological indicators of sites

dating from this era of occupation.

Most archaeologists conclude that the Cerbat are

the ancestors of the modem Hualapai Tribe.

When Europeans first arrived, the Hualapais

occupied a large part of northwestem Arizona

between the Grand Canyon and the Bill

Williams River.

Spanish explorers arrived in what is now

southem Arizona in the early I500s, but had

little direct impact on the Hualapai culture. A

missionary, Father Francisco Garcés, made the

first direct contact with the Hualapai in I776.

Subsequently, a few trading and trapping

expeditions crossed the region, but the Hualapais

tended to avoid them. Intense Euroamerican

interaction began only in the l850s afier the

United States acquired the territory and the U.S.

military explored the area searching for routes

for wagon roads and railroads. Gold and silver

were discovered in the mountains of the region,

and miners flocked to the area throughout the

l860s and l870s.

Initial encounters between the Hualapais and

Euroamericans were friendly, but conflicts with

Euroamerican miners and immigrants soon

developed. Animosity culminated in the
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Hualapai War between I866 and I869. This war

consisted of a series of retaliatory attacks,

ambushes, and raids conducted by the Hualapais

and Euroamericans alike. U.S. Anny troops

based at Fort Mohave destroyed perhaps a fourth

of the tribe between June I867 and December

I868. The Hualapais surrendered after an

epidemic of whooping cough or dysentery

further reduced the remaining population.

In I874 the U.S. Army moved the Hualapais to

Camp La Paz on the Colorado River Indian

Reservation. To escape the poor conditions on

the reservation, the Hualapais fled back to their

aboriginal territory a year later. They discovered

that their traditional way of life was no longer

possible because Euroamerican ranchers,

farmers, and miners had claimed most of the

Hualapai lands during the short time the

Hualapai Tribe was confined to the Colorado

River Indian Reservation. The Hualapais were

forced to work for wages in order to survive. In

I 883, the Federal govemment established the

Hualapai Indian Reservation, encompassing only

a small portion of their aboriginal territory.

Ranchers and farmers followed the miners, and

soon began to establish themselves along the Big

Sandy River. By I874. the county tax assessor

documented 26 heads of household, presumably

for ranches and fanns. along the Big Sandy

River Valley. The cattle industry in the area was

booming by the late l880s. In I883. the

Atchison, Topeka and Santa Fe railroad was

completed, providing greater access to suppliers

and markets. This railroad, as well as the

construction of numerous wagon roads linking

towns, ranches, and fanns, drew additional

settlers to the Big Sandy Valley. Between I890

and the l920s, some 2,000 acres were cultivated,

with principal crops being alfalfa, barley. and

vegetables. During historic times, the valley was

the most productive fannland in the county, but

after a few destructive floods destroyed fields

and eroded topsoil, production declined and

never again achieved such high yields.

Many of the mines closed in the I930s and,

combined with droughts and the Great
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Depression, contributed to the economic decline

of the area. Cattle ranching gradually began to

recover, but the Taylor Grazing Act of I934,

designed to limit grazing to more sustainable

levels, prevented the livestock industry from

restocking the range with the size of herds

grazed in earlier times. In I957, construction of

US 93 was completed, and Interstate 40 was

completed to Kingman by I979. Fanning began

to decline in the 1980s afier the mine near

Bagdad began to buy up large parcels of land

along the Big Sandy River for the water rights.

Inventory Methods

Records maintained by agencies and museums

were reviewed for information about prior

cultural resource surveys and previously

recorded archaeological and historical sites

within 3 miles ofthe facilities of the proposed

Project. lnforrnation about 52 prior studies and

I00 previously recorded archaeological and

historical sites was identified and compiled.

Intensive field survey within areas of potential

effects was undertaken to supplement the

previous studies. The survey encompassed about

563 acres, including the proposed plant site,

water well field, four other observation wells,

two existing access roads used to access those

wells, the alignment of a new access road, and

an agricultural development area.. Prior surveys

have been conducted along US 93 and the

Mead-Phoenix 500kV Transmission Project. The

results of those surveys were used to evaluate

the proposed and altemative pipeline corridor

segments and OPGW communication system

altemative from a cultural resource perspective.

Additional inventory survey will be conducted

as needed in accordance with a Section I06

programmatic agreement being developed for

the Project.

Because portions of the Hualapai Indian

Reservation are in the vicinity of the Project, the

Hualapai Tribe was invited to be a cooperating

agency in preparing this Draft EIS.

Arrangements also were made for the Hualapai

Tribe Department of Cultural Resources to
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conduct an ethnographic study to identify any

traditional cultural resources that could be

affected by the Project, and also participate in

the field survey for archaeological and historical

resources. Westem also contacted the Yavapai

Prescott Tribe, Yavapai-Apache Nation, Fort

Mojave Indian Tribe, Colorado River Indian

Tribes, Navajo Nation, and Hopi Tribe. These

tribes indicated they either had no traditional

cultural interests in the Project area or that their

traditional cultural interests were limited and

they deferred to the Hualapai Tribe to address

impacts on traditional cultural resources.

Cultural Resource Inventory

The cultural resources within the Project area are

briefly described in this section. Further details

and information about data sources are available

in technical reports prepared for agency review

and Section I06 consultations (Bassett and

others 2001; Hualapai Tribe Department of

Cultural Resources 200])

Traditional Cultural Resources

An ethnographic study conducted by the

Hualapai Tribe Cultural Resources Department

documented that tribal members maintain strong

ties to the Big Sandy Valley, particularly to the

area where the confluence of Knight Creek and

Trout Creek form the Big Sandy River. Around

l9l0 the Federal govemment designated land in

this area, which is about 45 miles south of the

main Hualapai Reservation, as an element of the

larger reservation. Almost all of this land was

allotted to tribal members who eventually sold

the land to non-Indians. Only three parcels

totaling about 700 acres still retain reservation

status. Two ofthese parcels are allotted to tribal

members and the other remains under tribal

control.

About 20 Hualapai families lived in this area

during the early twentieth century, and some of

today’s tribal elders remember living in the area

during their youth. The last Hualapai families

moved away around the 1960s. Although no

tribal members reside on these parcels today, the
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parcels are frequently visited and are recognized

as assets.

Although the Hualapai Tribe has lost rights and

access to most of the Big Sandy Valley, Tribal

members think of the valley as an integral part

of their aboriginal territory and consider it a

traditional cultural landscape. Water sources,

including the Big Sandy River and numerous

springs scattered throughout the valley and

adjacent mountains, are recognized as

particularly important elements of that

landscape. Early ethnographic studies

documented that the Hualapais occupied four

villages in the Big Sandy River Valley during

the 1880s (Kroeber 1935). The largest

community, Hapuk, composed of some 25 to 30

extended families, was scattered along a 15-mile

stretch of the Big Sandy River between Wikieup

and Signal, where surface flows usually are

perennial. Another village of about 5 to I0

households was near the confluence of Knight

Creek and Trout Creek and the nearby Cane

Wash. Smaller villages of five or fewer

households were in the northem end of the

valley near Wheeler Wash and Bottleneck Wash,

which are tributaries to Knight Creek. Although

physical evidence of these villages has not been

specifically identified, the ethnohistoric accounts

reflect strong traditional Hualapai cultural ties to

the Big Sandy Valley.

The Hualapai Tribe also considers the Big Sandy

River Valley to be part of a spiritual landscape

that includes a segment of the Salt Song Trail, a

spiritual path that runs through their aboriginal

territory. The Salt Song spiritual joumey begins

south of the Project area, travels north along of

the Big Sandy River, and eventually crosses the

Colorado River. The Big Sandy River Valley

probably served as a secular travel conidor as

well.

Hualapais regard archaeological sites as sacred

remnants of their ancestral culture. Their

traditional ethic is to avoid archaeological sites

and respect their ancestors by leaving

archaeological sites undisturbed.
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Archaeological and Historical Sites

Seven archaeological and historical sites have

been recorded in the vicinity of the proposed

power plant, wells, and access roads (Table

3.15-1). Fifty-one isolated finds of aboriginal

and historic Euroamerican artifacts also were

identified within the surveyed areas, but all of

these are evaluated as lacking historic values

that warrant preservation or protection.

Three archaeological sites are within or partially

within the plant site. Site AZ M:6:46 (ASM) is

an undated scatter of fewer than 200 aboriginal

flaked stone artifacts. Site AZ M:6:47 (ASM) is

a scatter of aboriginal and historic Euroamerican

artifacts and features around a spring. The site

represents an aboriginal camp and historic era

development ofthe spring for watering

livestock. Site AZ M:6:48 (ASM) is a circular

rock alignment that might be a wikieup (brush

shelter) foundation but lacks artifacts to support

that inference. All three of these sites are

evaluated as eligible or potentially eligible for

the National Register of Historic Places because

of their potential to yield important information

about the cultural history of the Big Sandy

Valley (Criterion D).

Another site, AZ M:6:49 (ASM), is a historic

Euroamerican trash dump adjacent to the

proposed new access road. Site AZ M:6:50

(ASM) is another small trash dump adjacent to

an observation well. Both of these sites are

estimated to have no more than about 100

artifacts and are evaluated as lacking historic

values that warrant protection or preservation,

and therefore are not National Register-eligible.

Site AZ M:6:5I (ASM) is a scatter of about I00

aboriginal artifacts and a cleared area that may

be the remnants of a structure or activity area.

This site is located west of US 93 adjacent to a

two-track that is used to access Observation

Well 8 and the observation well east of Banegas

Well. This site is evaluated as being National

Register-eligible for its potential to yield

important information about the aboriginal
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TABLE 3.15-1

SUMMARY OF ARCHAEOLOGICAL SITES IN THE VlClNlTY OF THE PLANT SITE, WELLS, AND

ACCESS ROADS

  

     

Site

NumberIName

AZ M:6:3 (ASM)

Hillside to

Kingman highway

  

  

AZ M:6:47

(ASM)
  

  

rock caims)
  

occupation of the Big Sandy Valley

(Criterion D).

  

The road that passes by site AZ M:6:5l (ASM)

is a segment ofthe old Hillside to Kingman

highway, which was completed in l924, and

replaced by US 93 in the l950s. This segment of

the road continues to be used as a ranch road.

The new access road east of US 93 also crosses

the alignment of the old highway but the road

corridor in this area has been highly altered by

upgrading and maintenance ofCholla Canyon

Ranch Road. The old Hillside to Kingman

highway has been designated as site AZ M:6:3

(ASM), and those portions of the road that retain

historical road completed in I924

2 AZ M:6:46 scatter of undated flaked stone recommended

(ASM) artifacts (<200) potentially eligible

(D

scatter of a few hundred Cerbat

Patayan/Hualapai aboriginal and

Euroamerican artifacts and features

(spring box, 2 concrete troughs,

metal tank, 2 rock alignments,

check dams, 2 artifact clusters, 3

AZ M:6:48 circular rock alignment without

(ASM) artifacts

(ASM) eli - ible access road

post-l920s trash scatter (<l00

(ASM artifacts

AZ M.6 5| Cerbat Patayan (possibly Prescott

(ASM) culture) artifact scatter (~l00) with

cleared area
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National Register

Eli ibllit Criterion

recommended

eligible (D)

    

lm - acts

no historical integrity

within new access road

right-of-way; occasional

use of two-track segment

for monitor well access

will not affect historic

values

northem portion of scatter

will be disturbed by

construction of access

road on the power plant

site

recommended

potentially eligible

(D)

  

  

  

  

 

 

  

recommended

eligible (D)

  

  

  

eli ible H
recommended

eligible (D)

historic integrity have been evaluated as being

eligible for the National Register because of the

information they might provide about early

highway construction (Criterion D).

  

  

The proposed natural gas pipeline would be

buried within a corridor that in part follows

Hackberry Road, the Mead-Liberty and Mead

Phoenix transmission lines, and US 93 . ADOT

has completed cultural resource surveys along

US 93 in conjunction with planning upgrades of

the highway, and other surveys were conducted

prior to the construction of the Mead-Phoenix

500-kV Transmission Line Project. These

studies provide information for assessing
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potential impacts ofthe proposed pipeline.

Available survey information indicates 29

historical and archaeological sites and historical

roads have been recorded within the proposed

pipeline corridor. Some of the historical roads

are crossed more than once. Thirteen of the 29

recorded resources appear to have no significant

historic values that warrant preservation (Table

3.15-2). Part of the Carrow-Stephens Ranches

ACEC also is within the corridor but no

archaeological or historical sites have been

recorded in that portion of the ACEC, and the

corridor is wide enough to accommodate a

specific alignment that could completely avoid

the ACEC (refer to Section 3.10).

The significant or potentially significant

resources include eight historical ranches, three

historical roads, a historical beehive site, and

four aboriginal sites.

The Altemative R gas pipeline corridor has been

more completely inventoried than the proposed

corridor and 36 historical and archaeological

sites and historical roads have been recorded in

this corridor. Again, some of the roads are

crossed more than once. Fifteen of the 36

recorded resources appear to have no significant

values that warrant preservation (Table 3.15.3).

The significant or potentially significant

resources include ten historical ranches, five

historical roads, a historical beehive site, and

five aboriginal sites. The Carrow-Stephens

Ranches ACEC is the most sensitive of these

resources (refer to Section 3.10).

The Altemative T gas pipeline corridor has been

less completely inventoried than the proposed

corridor or the Altemative R gas pipeline

corridor. Twelve historical and archaeological

sites and historical roads have been recorded in

this corridor, including one road that is crossed

twice. Four of the 12 recorded resources appear

to have no significant values that warrant

preservation (Table 3. I 5.4). The significant or

potentially significant resources include three

historical ranches, three historical roads, and two

aboriginal sites. The Carrow-Stephens Ranches

ACEC also is within the corridor but no

archaeological or historical sites have been

recorded in that portion of the ACEC, and the

corridor is wide enough to accommodate a

specific alignment that could completely avoid

the ACEC (refer to Section 3.10).

The other corridor segment that could be used to

cross over from the transmission corridor to the

road corridor is segment C2. This corridor

segment is the right-of-way for Old US 93, and

at this location follows the original Hillside to

Kingman Highway, which was built in I924.

This road is designated as site AZ M:6:3 (ASM),

and has been evaluated elsewhere as historically

significant, but this segment has not be

evaluated. This segment of the road is a

crowned-and-ditched road that is well

maintained and may have lost its historical

integrity.

In summary, 16 significant or potentially

significant archaeological and historical sites

and roads have been recorded within the

proposed pipeline corridor, 20 within the

Alternative R gas pipeline corridor, and 8 within

the Altemative T gas pipeline corridor. These

numbers are based on only a sample of each

corridor, and the extent of survey varies from

corridor to corridor in about direct proportion to

the number of recorded cultural resources. Other

resources are likely to be identified once a right

of-way is defined and the specific areas of

potential effect are intensively surveyed in

accordance with the Section 106 programmatic

agreement developed for the Project.

The primary substation communications system

involves adding one microwave dish to an

existing facility on Hayden Peak and a

communication tower in the new substation.

This system is not expected to affect any

archaeological or historical sites. After the

system is more specifically designed potential

impacts on cultural resources, including

traditional cultural places, will be further

considered in consultation with the Hualapai

Tribe in accordance with the Section 106

programmatic agreement developed for the

Project.
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TABLE 3.15-2

ARCHAEOLOGICAL AND HISTORICAL SITES ALONG THE PROPOSED PIPELINE

. National Register Eligibility

Site Number/Name Descri tion Criterion

Corridor Sement RI

AZ G: 14:8 (ASM) historical road

Hackbe Road

Corridor Se ment Cl

 

 

 

 

recommended not eligible

 

 

2 AZ G:l4:5 (ASM) historical road, ca. I900-I950 recommended not eligible

Kingman to Round Valley

road

3 AZ M:6:3 (ASM) historical road, ca. l880s-I960s recommended eligible (D)

Hillside to Kingman

hi hwa

Corridor Se mem T3 ——

 

  

  

 

 

none recorded

Corridor Sement C3

AZ M:2:2 ASM

5 AZ M:2:3 (BLM)

recommended eli - ible (D)

recommended not eligible

Cerbat/Hualaai bedrock rindin slicks

aboriginal flaked stone and ceramic

sherds, badl eroded

AZ M12136 (ASM) historical road, ca. l9l 2- I 950s

Signal to Kingman and

Hackbe road-west

Corridor Se ment T4

7 AZ G:I4:7 (ASM telehone line, ca. I880-I950s

AZ M:2:8 (ASM) base camp of Lower Big Sandy band of

Cane Springs Site, Taka the Hualapai

Minva

AZ M1227 (ASM)

recommended eligible (D)

recommended not eli ' ible

recommended eligible (A and D)

ranch, ca. I929-l990s recommended potentially eligible

ranch, ca. I900-I969 recommended potentially eligible

(D)

recommended not eli ible

recommended not eli - ible

recommended eligible (D)

AZ M1219 (ASM)

AZ M:2:22 ASM road, ca. l930s-I950s

I2 AZ M:2:26 (ASM road, ca. I918-resent

I3 AZ M:2:36 (ASM) historical road, ca. I9l2-I950s

Signal to Kingman and

Hackbe road-west

Corridor Sement R5

m Hualaai cam , location uncertain unevaluated

I5 AZ M:6:3 (ASM) historical road, ca. I880s-I960s recommended eligible (D)

Hillside to Kingman

hi hwa

AZ M:6:4 (ASM) historical homestead, I915-I918 recommended potentially eligible

Bland homestead _
I7 AZ M:6:6 (ASM) historical bridge, constructed I948-I949 not eligible and demolished

US 93 Big Sandy River

Bride

D)N
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TABLE 3.15-2

ARCHAEOLOGICAL AND HISTORICAL SITES ALONG THE PROPOSED PIPELINE
 

  

 

  

I National Register Eligibility

Site NumberlName Descri tion (Criterion)

E 5 to 7 petroglyphs, cultural tradition undetermined

undetermined   

recommended potentially eligible

D)

AZ M:6:27 (ASM trash scatter, ca. I932-resent recommended not eli - ible

AZ M:6:28 (ASM) trash dum . ca. 1900-1950 recommended not eliible

23 AZ M:6:29 (ASM) historical road, ca. I870?-l950s? recommended eligible (D)

Signal to Kingman and

Hackbe road

AZ M:6:30 (ASM) ranch, ca. I900-present recommended potentially eligible

D)

25 AZ M:6:3I (ASM) ranch, ca. I900-I950s? recommended potentially eligible

(D)

AZ M:6:32 (ASM) trash scatter, early to mid-l900s to recommended not eligible

resent

27 AZ M:6:33 (ASM) historical ranch ca I9I7-present recommended not eligible

Morrow Ranch

AZ M:6:26 (ASM) apiary, ca. 19305-19505

  

  

 

 

AZ M:6:3-4 ASM historical or modem ranch

29 AZ M:6:40 (ASM) historical road, early l900s — present recommended not eligible

Chicken O‘ 'ns Road

AZ M16143 (ASM) ranch oa l920s"

AZ M:6:49 (ASM) l930s trash scatter (~I0O artifacts)

  

  

  

TABLE 3.15-3

ARCHAEOLOGICAL AND HISTORICAL SITES ALONG THE

ALTERNATIVE R GAS PIPELINE CORRIDOR

National Register Eligibility

Site NumberlName Description (Criterion)

—_
AZ G: I428 (ASM) historical road recommended not eligible

Hackbeny Road

Corridor Segment R2 ——

——

  

 

 

  

  

  

  

  

    

Corridor Segment R3

2 AZ G: 14:5 (ASM) historical road, ca. I900-I950 recommended not eligible

Kingman to Round Valley

road

3 AZ G: I426 (ASM) historical road, ca. 1920s-present recommended eligible (D)

Cofer Road

AZ M:2:36 (ASM) historical road, ca. I912-19505 recommended eligible (D)

Signal to Kingman and

Hackberry road-west
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TABLE 3.15-3

ARCHAEOLOGICAL AND HISTORICAL SITES ALONG THE

ALTERNATIVE R GAS PIPELINE CORRIDOR

National Register Eligibility

Site NumberlName (Criterion)

  

 
  

Description

5 AZ M:6:3 (ASM) historical road, ca. l880s-l960s recommended eligible (D)

Hillside to Kingman

highway

  

Corridorsegme-103 —_

AZ M:2:2 (ASM) Cerbat/Hualapai bedrock grinding slicks recommended eligible (D)

7 AZ M:2:3 (BLM) aboriginal flaked stone and ceramic recommended not eligible

sherds, badly eroded

AZ M:2:36 (ASM) historical road, ca. l9I2-l950s recommended eligible (D)

  

  

Signal to Kingman and

Hackberry road-west

Corridorsegmeni R4 —_

  

  

  

recommended eligible (A and D),

Area of Critical Environmental

Concem

AZ M:2:9 (ASM) ranch, ca. I900-I969 recommended potentially eligible

(D)

AZ M:2:I0 (ASM) ranch, ca. I920-I950 recommended potentially eligible

(D)

2 AZ M:2:l2 (ASM) ranch, ca. I900-I969 recommended potentially eligible

(D)

  
AZ M1226 (ASM) Carrow- historical ranch complex,

$I==r>h=n$ Ranvh ca. I882-I940

 

 

 

HI   

  

  

  

  

    

  

  

    

 

 

  

  

  

  
 
 

3 AZ M:2:I2 (SWD) Cerbat/Hualapai camp, location uncertain

AZ M:2:I3 (ASM) recommended not eligible

I5 AZ M:2:I4 (ASM) Patayan/Cerbat/Hualapai artifact scatter recommended potentially eligible

(D)

AZ M:2:22 (ASM) road, ca. I930s-l950s recommended not eligible

7 AZ M:2:26 (ASM) road, ca. l9I 8-present recommended not eligible

AZ M:2:35 (ASM) trash scatter, ca. I930s-l950s recommended not eligible

AZ M:2:36 (ASM) historical road, ca. l9I2-I950s recommended eligible (D)

Signal to Kingman and

Hackberry road-west

AZ M:6:3 (ASM)

Hillside to Kingman

highway

AZ M:6:29 (ASM)

Signal to Kingman and

IQQ historical road, ca. I880s- I 960s recommended eligible (D)

historical road, ca. I870?-I950s? recommended eligible (D)

Hackberry road

——

24 AZ M:6:3 (ASM)

Hillside to Kingman

highway

historical road, ca. l880s-l960s recommended eligible (D)
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TABLE 3.15-3

ARCHAEOLOGICAL AND HISTORICAL SITES ALONG THE

ALTERNATIVE R GAS PIPELINE CORRIDOR

National Register Eligibility

I
25 AZ M:6:4 (ASM) historical homestead, l9l5-I918 recommended potentially eligible

Bland homestead (D)

AZ M1616 (ASM) historical bridge, constructed 1943-1949 not eligible and demolished

  

 

 

 

 

US 93 Big Sandy River

Bridge

AZ M:6:7 (ASM) historical ranch, ca. l880s-l960s recommended potentially eligible

(D)

28 AZ M:6:8 (ASM) 5 to 7 petroglyphs, cultural tradition undetermined

undetennined

AZ M:6:26 (ASM) apiary, ca. 1930s-I 950s recommended potentially eligible

(D)

AZ M:6:27 (ASM) trash scatter, ca. I932-present recommended not eligible

AZ M:6:28 (ASM) trash dump, ca. I900-I950 recommended not eligible

I AZ M:6:29 (ASM) historical road, ca. I870?-l950s? recommended eligible (D)

 
 

U) B)

Signal to Kingman and

Hackberry road

AZ M:6:30 (ASM) ranch, ca. I900-present ' recommended potentially eligible

(D)

AZ M:6:3l (ASM) ranch, ca. I900-l950s’? recommended potentially eligible

(D)

AZ M:6:32 (ASM) trash scatter, early to mid-1900s to recommended not eligible

present

36 AZ M26133 (ASM) historical ranch, ca. l9l7-present recommended not eligible

Morrow Ranch

AZ M:6:34 (ASM) historical or modem ranch

38 AZ M:6:40 (ASM) historical road. early l900s — present recommended not eligible

Chicken Springs Road

AZ M:6:43 (ASM) ranch, ca. 19205?

E AZ M:6:49 (ASM) l930s trash scatter (~I00 artifacts) not eligible
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TABLE 3.15-4

ARCHAEOLOGICAL AND HISTORICAL SITES ALONG THE

ALTERNATIVE T GAS PIPELINE CORRIDOR

National Register Eligibility

Site NumberlName Description (Criterion)

——

AZ M:6:3 (ASM) historical road, ca. 18805-1960s recommended eligible (D)

Hillside to Kingman

highway

Corridorsegmem T1 ——

2 AZ G: 14:5 (ASM) historical road, ca. I900-I950 recommended not eligible

  

    

  

Kingman to Round Valley

road

Corridor Segment T3 ——

Cvrridorseement T4 ——

3 AZ G:14:7 (ASM) telephone line, ca. I880-1950s recommended not eligible

  

  

  

  

AZ M:2:8 (ASM) recommended eligible (A and D)

Cane Springs Site, Talm

Minva

5 AZ M:2:7 (ASM) ranch, ca. 1929-1990s recommended potentially eligible

(D)

AZ M:2:9 (ASM) ranch. ca 1900-1969 recommended potentially eligible

(D)

7 AZ M:2:22 (ASM) road, ca. 1930s-1950s recommended not eligible

AZ M:2:26 (ASM) road, ca. I918-present recommended not eligible

AZ M:2:36 (ASM) historical road, ca. I912-1950s recommended eligible (D)

base camp of Lower Big Sandy band of

the Hualapai

      

 

 

  

  

Signal to Kingman and

Hackberry road-west

Corridorsegm-nr 1'5 ——

  

AZ M:6:22 (ASM) camp. no ceramic sherds, cultural recommended eligible (D)

NA | gj 50 tradition undetemiined

AZ M:6:3 (ASM) historical road, ca. 1880s-1960s recommended eligible (D)

Hillside to Kingman

highway

AZ M:6:29 (ASM)

Signal to Kingman and

12

Hackberry road

AZ M:6:3I (ASM) I‘flnCl‘l, ca. I900-19505? recommended potentially eligible

(D)

 

  

  

  

    

historical road, ca. I870?-1950s? recommended eligible (D)
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Two options are being considered for the

dual/redundant communication system. One

option would involve installation of an OPGW

as a replacement of one of the static wires on the

existing Mead-Liberty 345-kV transmission line,

between the plant site and the Peacock

Substation, about 40 miles to the north. ln

addition, new microwave dishes would need to

be installed at three existing microwave facilities

in the Phoenix metropolitan area and Bradshaw

Mountains.

No inventory surveys have yet been conducted

for this option, but the right-of-way for the

Mead-Phoenix 500-kV Transmission Project is

immediately adjacent to the Mead-Liberty line,

which has been surveyed for cultural resources.

As described above in the discussion of the

Altemative T gas pipeline corridor, five

potentially significant archaeological and

historical sites and three historical roads have

been recorded along this route between the plant

site and the Interstate 40 corridor. Two

additional sites have been recorded between

Interstate 40 and the Peacock Substation. These

include site AZ G: l4:l (MNA), a

Cerbat/Hualapai scatter of flaked stone, and site

AZ G: 14:2 (MNA), a 1920s-1950s historic trash

scatter and camp. When recorded, both sites

were evaluated as having significant historic

values when recorded. lf this option were

selected for construction, cultural resource

inventories and assessments would be

undertaken in accordance with the Section I06

programmatic agreement.

The second option for the dual/redundant

substation communication system involves use

of an existing Salt River Project microwave

system. This option would require installing

microwave dishes at the new substation and an

existing Salt River Project microwave tower,

and a new tower may be needed to complete a

microwave path. lf warranted, cultural resource

inventories and assessments would be

undertaken in accordance with the Section l06

programmatic agreement.
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3.15.2 Environmental Conseguences

3.15.2.1 Identification of Issues

Agency and public scoping identified the

following three cultural resource issues that

warranted consideration:

Q potential impacts on the Carrow-Stephens

Ranches ACEC

e potential impacts on traditional Native

American lndian cultural resources

0 compliance with Section l06 of the National

Historic Preservation Act (identification,

evaluation, and assessment of effects on

sites, districts, structures, and objects

eligible for the National Register)

3.15.2.2 Significance Criteria

Regulations implementing NEPA stipulate that

evaluations of the significance of impacts

consider both context and intensity or severity of

impacts. One specific factor to be considered is

“the degree to which the action may adversely

affect districts, sites, highways, structures, or

objects listed in or eligible for listing in the

National Register of Historic Places or may

cause loss or destruction of significant scientific,

cultural, or historical resources” (43 CFR

l508.27[b][8]). The following two criteria were

defined for identifying significant impacts:

0 impacts inconsistent with BLM management

prescriptions for the Carrow-Stephens

Ranches ACEC (refer to Section 3.10)

0 adverse impacts on traditional cultural

resources or other National Register-eligible

properties that cannot be satisfactorily

mitigated as determined through

consultation with the SHPO and other

interested parties

Affected Environment and

Environmental Consequences
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3.15.2.3 Impact Assessment Methods

The criteria for assessing impacts were those

stipulated by the regulations for Protection of

Historic Properties, which state than an

undertaking may have an adverse effect when it:

“may alter, directly or indirectly, any ofthe

characteristics of a historic property that

qualify the property for inclusion in the

National Register in a manner that would

diminish the integrity of the property’s

location, design, setting, materials,

workmanship, feeling, or association (36

CFR Part 800.5(a)(l)).

Examples ofadverse effects include:

(i) Physical destruction, damage, or

alteration of all or part of the property;

(ii) Alteration of a property. . . that is not

consistent with the Secretary’s Standards

for the Treatment of Historic Properties (36

CFR Part 68) and applicable guidelines;

(iii) Removal of the property from its

historic location;

(iv) Change of the character of the

property’s use or of physical features

within the property’s setting that contribute

to its historic significance;

(v) Introduction of visual, atmospheric or

audible elements that diminish the integrity

of the property’s significant historic

features;

(vi) Neglect of a property which causes its

deterioration, except where such neglect

and deterioration are recognized qualities

of a property of religious and cultural

significance to an Indian tribe or Native

Hawaiian organization; and

(vii) Transfer, lease or sale of the property

out of Federal ownership or control without

adequate and legally enforceable

restrictions or conditions to ensure long

Big Sandy Energy Project
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tenn preservation of the property’s historic

significance (36 CFR Part 800.5(a)(2)).”

The proposed Project may have direct and

indirect effects on historical resources. These

impacts can be limited to the construction period

and therefore be short-term, or they may stem

from operation of the system and be long-tenn

or pennanent.

The following two types of direct effects were

evaluated:

0 right-of-way and property acquisition

0 physical disturbance, noise, and vibration

due to construction activities

The following three types of indirect impacts

were considered:

0 modifications of visual settings

0 noise and vibration associated with

operations

I land use changes stimulated by the Project

3.15.2.4 Actions to Reduce or Prevent

Impacts Incorporated into the

Proposed Action

¢ The Proposed Action includes the following

actions to reduce or prevent potential

adverse environmental impacts on

significant cultural resources:

O The detailed evaluation of any effects to

cultural resources would be conducted in

accordance with the terms of the

programmatic agreement developed for the

Project in compliance with Section I06 of

the National Historic Preservation Act. This

agreement defines a consultation process for

avoiding or mitigating any identified

adverse effects on significant cultural

resources.
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0 Under the agreement, any unknown cultural

resources or human remains discovered

during the course of construction also would

be protected, evaluated, and treated in

accordance with the programmatic

agreement. A plan to recover archaeological

data from site AZ M:6:47 (ASM) is being

developed and would be implemented in

accordance with the Section I06

programmatic agreement. The plan would be

implemented in close coordination with all

participants, including the Hualapai Tribe

3.15.2.5 Impact Assessment

Proposed Action

Potential impacts on the Carrow-Stephens

Ranches ACEC are addressed in Section 3.10.

The entire Project is within an area that the

Hualapai Tribe considers to be an important

traditional cultural landscape. Although the

specific locations of ethnohistoric Hualapai

villages have not been identified, the Tribe

concludes that the intrusion of the proposed

Project into the Big Sandy Valley would

adversely affect the traditional cultural

landscape that the valley represents for the

Tribe. The Tribe also considers archaeological

sites that reflect the occupation of the area by the

Hualapai and their ancestors to be traditional

cultural places. [The Tribe has concems about

potential impacts on other resources such as

water supplies and air quality (refer to Section

5.3).] Tribal members would like all

archaeological sites that reflect their heritage to

be preserved and protected in place. They view

archaeological studies as adverse effects.

However, the tribal Department of Cultural

Resources concludes that, in some

circumstances, archaeological study of sites is an

appropriate mitigation measure.

Two of the three archaeological sites within or

partially within the proposed power plant site

would not be affected by the Project (refer to

Table 3.l5-l). Site AZ M:6:46 (ASM) is on a

high ridge at the northem end of the plant site

parcel. Most of the site is outside the parcel and

no construction activities are proposed on the

ridge where the site is located. Site AZ M:6:48

(ASM) is within the right-of-way held by

Westem for the Mead-Liberty 345-kV

transmission line that passes through the plant

site. No construction activities are proposed at

the site location.

Construction of facilities at the proposed power

plant site would destroy part of archaeological

site AZ M:6:47 (ASM) situated around a spring

at the southem edge of the plant site. The

wetlands at the spring would be avoided, but the

access road into the proposed power plant site

would disturb part of the scatter of artifacts

around the northem margins of the spring. The

site extends south onto Federal land managed by

the BLM and that portion of the site would not

be disturbed.

A corridor for the natural gas pipeline has been

proposed but a specific right-of-way within that

corridor has not been identified. Analysis of

available survey data indicates that I5 properties

eligible for or potentially eligible for the

National Register of Historic Places have been

recorded within this corridor. These resources

include four aboriginal sites, eight ranches, three

roads, and one beehive site (refer to Table 3.15

2). A 90-foot-wide construction disturbance

through this corridor would not necessarily

affect all of these resources, but other resources

might be identified as intensive surveys are

conducted in accordance with the Section I06

programmatic agreement developed for the

Project. If any of these resources would be

adversely affected, this would represent a

significant adverse impact if the effects could

not be satisfactorily mitigated. However, the

programmatic agreement includes Section I06

consultation, which would ensure that impacts

are mitigated to below significant levels.

The proposed primary substation

communication system relies on microwave

relays, as does one ofthe options for the

dual/redundant system. These systems require

installation of microwave dishes mostly within
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existing microwave communication facilities

and are not expected to adversely affect any

significant cultural resources.

One option for a dual/redundant substation

communications system involves installation of

an OPGW on the Mead-Liberty transmission

line. Ten National Register eligible or

potentially eligible resources have been

identified adjacent to this line.

Installation of the fiber optic line is not expected

to require any new roads, but heavy trucks

require pads about every 3 miles to pull and

tension the OPGW. Each of these pads involves

disturbance of about 0.33 acre. lfthis option

were selected. there is good potential for making

slight adjustments to avoid direct impacts on any

significant cultural resources that might be

found by surveys undertaken in accordance with

the Section I06 programmatic agreement

developed for the Project. The direct physical

disturbance of any characteristics of

archaeological and historical resources that

make them eligible for the National Register of

Historic Places would be an adverse effect, as

defined by regulations for Protection ofHistoric

Properties (36 CFR part 800.5).

The visual intrusion of the plant and introduction

of noise represents a long-term alteration of the

setting ofthe three sites discovered within the

plant site. These modifications of the site

settings would not affect the infonnational

values of the sites, but from the Hualapai

perspective they represent effectsjust as adverse

as the direct physical destruction of part of the

SIIC.

Land use changes stimulated by the Project were

considered as sources of potential indirect

impacts on cultural resources. The construction

of the Project is likely to stimulate a temporary

population increase of about 3 percent in

Kingman (550 workers) and l0 percent in

Wikieup (l 5-20 persons) (refer to Section

3.16.2.4). The workers in Kingman would

largely replace the Griffith Energy power plant

construction force currently residing in
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Kingman, and therefore not stimulate new

growth. The small magnitude of change in

Wikieup is not expected to stimulate growth that

would result in any substantial indirect impacts

on cultural resources.

Alternative Gas Pipeline Corridors

Analysis of available survey data indicates that

2| properties eligible for or potentially eligible

for the National Register of Historic Places have

been recorded within the Altemative R gas

pipeline corridor. These resources include five

aboriginal sites, ten ranches, four roads, and one

beehive site (refer to Table 3.15-3). This

corridor crosses the Carrow-Stephens Ranches

ACEC (refer to Section 3.10). A 90-foot-wide

construction disturbance through this corridor

would not necessarily affect all of these

resources, but other resources might be

identified as intensive surveys are conducted in

accordance with the Section l06 programmatic

agreement developed for the Project. lf any of

these resources would be adversely affected, this

would represent a significant adverse impact if

the effects could not be satisfactorily mitigated.

However, the Programmatic Agreement includes

Section I06 consultation, which would ensure

that impacts are mitigated to below significant

levels.

Analysis of available survey data indicates that

eight properties eligible for or potentially

eligible for the National Register of Historic

Places have been recorded within the Altemative

T gas pipeline corridor. These resources include

two aboriginal sites, three ranches, and three

roads (refer to Table 3.15-4). A 90-foot-wide

construction disturbance through this corridor

would not necessarily affect all of these

resources, but other resources might be

identified as intensive surveys are conducted in

accordance with the Section 106 programmatic

agreement developed for the Project.

No-Action Altemative

The Project would not be developed under the

No-Action Altemative. Construction and
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operation of the Project would not affect any

cultural resources. Mitigation and Residual

Impacts

0 The potential impacts of the Proposed

Action are expected to be “adverse” as

defined by regulations implementing the

National Historic Preservation Act (36 CFR

Part 800.5). The implementation of

mitigation measures, in accordance with the

Section I06 programmatic agreement, is

expected to reduce the impacts on the

informational values of archaeological and

historical sites and the residual impacts to

archeological and historical site information

values would be below the level ofNEPA

significance as defined by criteria discussed

in Section 3. I 5.2.2.

Q The Hualapai Tribe concludes that impacts

on their traditional landscape would be a

significant as defined by NEPA. If adopted.

the following measures would be

implemented to reduce significant impacts

on cultural resources:

0 Impacts on the traditional Hualapai cultural

landscape and associated archaeological

sites would be mitigated by supporting

participation ofthe Hualapai Tribe in the

ongoing Salt Song Project. This Project,

which is being coordinated by the American

Indian Studies Program at the University of

Arizona, is focused on identifying the few

individuals who still know and sing the Salt

Songs that describe the spiritual landscape

ofthe Hualapai and neighboring tribes. The

Project is seeking to document traditional

knowledge about the songs before it

disappears. The Proposed Action would

disturb an archaeological site around a

spring, and such springs are mentioned in

the Salt Songs. The disturbance of the site

and construction of the Project represent an

impact on the traditional Hualapai world.

The Hualapai Tribe concludes that support

for preserving an aspect of traditional

Hualapai culture would be a way of

compensating for such impacts and a
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valuable educational opportunity for tribal

members.

0 Construction crews would be trained

fonnally about environmental commitments,

including the importance ofavoiding

damage to any cultural resources that may

be adjacent to construction areas and of

reporting any archaeological finds.

0 Even with the implementation of these

measures. significant impacts would remain.

3.16 SOCIOECONOMICS AND

ENVIRONMENTAL JUSTICE

3.16.1 Affected Environment

3.16.1.1 Region of Influence

The socioeconomic region of influence for this

Project is defined as Mohave County. This area

is the geographic region within which the

majority of effects are likely expected to occur.

Although the majority of information is

presented for the county, the description of the

affected environment and the analysis of

potential impacts also address conditions in

Kingman and Wikieup, because both

communities are within a daily commuting

radius of the proposed power plant site.

Kingman is the county seat and a major

population center of Mohave County. Kingman

is located in northwestem Arizona at the

intersection of I-40 and US 93 at an elevation of

3,400 feet. It was established in the early l880s

and was incorporated in I952. Mohave County

also includes Colorado City, Bullhead City,

Lake Havasu City, and a number of

unincorporated communities. Kingman is less

than a one-hour drive from the proposed power

plant site and provides access to a wide range of

trade, public services, and community services.

3.16.1.2 Existing Conditions

Existing socioeconomic conditions are described

for Mohave County. Kingman and Wikieup and
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do not significantly vary according to individual

pipeline corridor segment.

Population

Between I980 and I990, the population of

Arizona increased by approximately 35 percent.

By comparison, the population of the United

States grew by about 9 percent over the same

period. During this same period, Mohave

County’s population grew by 67 percent. From

I990 to I996, the population of Mohave County

increased by 42 percent, which was a larger

percentage than any other Arizona county. Table

3.16-I compares the population growth (I980 to

I999) for the county, and the cities of Kingman,

Bullhead City, Colorado City, and Lake Havasu

City. The Arizona Department of Economic

Security estimates that through the year 20l 0,

Mohave County will grow at an average annual

rate ofjust over 3 percent (MCEDA I998).

In I990, approximately 96 percent of county

residents were white, and about 4 percent were

of Hispanic origin (I990 Census). This ethnic

composition has changed very little since that

time. For example in I998, approximately 96

percent of county residents were white, 2

percent were Native American, and 7 percent

were of Hispanic origin (Greystone 2000). These

numbers total more than I00 percent because

some individuals identify themselves as more

than one ethnicity. The I990 median age was 4l

years for county residents and 37 years for

residents of Kingman. By comparison, the I990

population of residents near the proposed power

plant site was 94 persons (Census Bureau tract

9523, -block group I). Census tract 9523 is

approximately 400 square miles in area and is

bounded on the west by US 93 and on the east

by the Mohave County line. Ofthis total, 0

percent were Native American and 20 percent

were of Hispanic origin.

The unincorporated community of Wikieup,

located less than 5 miles from the proposed

power plant site. is primarily a residential

community with an estimated current population

of 250 to 300 individuals (House, personal

communication, 2000). The U.S. Bureau ofthe

Census does not conduct a more exact

population count because the community is

unincorporated. Interviews with several local

residents suggest that the population has not

increased over the past several years. This is

consistent with the fact that long-terrn post

office mailbox rentals have not increased

(House. personal communication. 2000).

Employment, Labor Force, and Local

Economy

The July 2000 total civilian labor force for

Mohave County was 66,l25 individuals. Ofthis

total, 2,725 individuals were unemployed.

equivalent to a seasonally adjusted

unemployment rate of 4.2 percent.

 
  

TABLE 3.16-1

STUDY AREA POPULATION GROWTH

1980 TO 1999

  

 
  

1990

  

Increase 1980-1999

  

    
  

2,7l6,5-46

  

Lake Havasu City (I) l5,909

  

4,924,350 8l%

  

 
 

  

Statistics Unit I999

(I) Located within Mohave County
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3,665,228

24.363 4l,045 I58%
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By comparison, the July 2000 unemployment

rate for Kingman was 2.9 percent. Major

industries in the county include manufacturing,

tourism, ranching, mining, and services.

Approximately 80 percent of all non-fann

county employment is associated with the

service sector (Mohave County and MSA

Current Employment Statistics 2000). Rapidly

growing industries in the county include

govemment, hospitals, and masonry.

The largest employers in the area include county

govemment (1,200 employees), the Kingman

Regional Medical Center (728 employees),

Kingman elementary schools (643 employees),

and Citizens Utilities (450 employees). Other

significant employers include American

Woodmark Company, the General Cable

Corporation, the City of Kingman, and Wal

Mart (City of Kingman 2000).

The economy of Wikieup is service-based and

the community has two gas stations, two

restaurants, two mini-marts, two small motels,

and one school. The largest employer in town is

the Mobil gas station and restaurant, with a

payroll of about l0 individuals counting part

time workers.

Income and Wages

In I998, Mohave County had a per capita

income of $19,039, which was about 80 percent

of the statewide average. Over the past l0 years,

the county per capila income has grown by an

average annual rate of about 3.6 percent

(BEARFACTS, Mohave Arizona - 1988 to

1998). By comparison, the growth in income for

the state was 4.4 percent over the same period.

Total eamings of persons employed in Mohave

County increased from $51 l,70l,000 in I988 to

$l,l02,379,000 in l998, which was equivalent

to an average annual growth rate of 8 percent.

Total eamings is the sum of wages and transfer

payments (including unemployment, disability

payments, public assistance and other activities).

The rapid growth in eamings for the county is

attributed to strong population growth.
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Average wage rates for construction workers in

the county are summarized in Table 3.16-2.

These worker types are highlighted because they

are generally representative of workers who

would be required for Project construction.

Housing

The assessment of available housing units is an

important step in the socioeconomic analysis

because it identifies whether in-migrating

workers would likely find temporary lodging. ln

I980, there were 28,356 dwelling units in the

county. This total grew to 50,822 units (an 80

percent increase) by I990. Almost half of this

total was single-family units andjust over 40

percent were mobile homes.

In 1990, a typical three-bedroom house in

Kingman rented for between $500 and $700 per

month. One- and two-bedroom apartments

    

TABLE 3.16-2

TYPICAL WAGE RATES FOR

CONSTRUCTION WORKERS

Average Hourly

Construction Worker T - - Wa - e

I~

All other construction $l 3.79

trades

Source: Arizona Department of Economic

Securi 2000a

  

rented from about $400 to $600 per month (U.S.

Bureau of the Census 1990). Median home

values in Kingman and Bullhead City in I990

were $63,000 and $97,000, respectively.

This assessment of vacant or available housing

units focuses on apartments, campground

spaces. hotels, and motels rather than on

Affected Environment and
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residential units that are for sale. This is because

skilled construction workers who come from

outside the local area nonnally do not become

permanent residents and do not purchase

residential property.

Kingman Area

The City of Kingman reports that there currently

are about 600 apartments in the Kingman area at

large complexes (City of Kingman 2000). This

total does not include apartments at many

smaller apartment buildings scattered throughout

the city. There are also six recreational vehicle

(RV) camping areas with an estimated 377

campground spaces in the area (City of Kingman

2000). Campground spaces were counted only if

they were suitable for year-round stay and had

full utilities and hookups. These include the

following facilities:

Blake Ranch RV Park

Circle S Campground (50 spaces)

Fort Beale RV Park (42 spaces)

KOA Campground (100 spaces)

(60 spaces)

Quality Stars RV Park (46 spaces)

Zuni Village RV Park (79 spaces)

Approximate Total (377 spaces)

There also are l,736 hotel or motel rooms in the

Kingman area (Kingman Area Chamber of

Commerce 2000; City of Kingman 2000). The

total number of apartments, camping spaces, and

motel rooms is therefore approximately 2,700

units in the Kingman area.

To identify the number of vacant (available)

units, telephone contacts were made with local

managers of selected apartments, campgrounds,

and motels. This included managers at the three

largest apartment facilities in the city (Copper

Ridge, Centennial Parkview, and Kingman

Station). Based on these informal interviews, it

appears that the combined vacancy rate

(apartments, campground spaces, hotels, and

motels) currently may be in the range of l0 to 20

percent. While some apartments are nearly full,

others have higher vacancies. Relatively low

vacancies are attributed to current construction

activity in the area associated with the Griffith

Energy power plant, North Star Steel, ADOT

highway projects, and residential development

along the l-40 corridor.

lt is estimated that there are a combined total of

about 400 vacant units or camping spaces in the

Kingman area. This infonnation is summarized

in Table 3.16-3.

TABLE 3.16-3

NUMBER OF VACANT HOUSING UNITS

APARTMENTS, CAMP SPACES, HOTELS AND MOTELS

KINGMAN AREA

Total Units Averae Vacanc Rate l°l Avera e Vacant Units (‘ll

RV Cam Saws “’

I0-l5% —

I0-20 % n

_

75

Hotels and Motel Rooms ‘ 1,736 10-20 % 260

2,700 —Ei

Sources:

(a) City of Kingman 2000

(b) Personal communications with City of Kingman Chamber of Commerce staff and selected hotel/motel

managers, 2000

(c) Average vacancy rates are approximate and are based in part on telephone interviews with local facility

managers

(d) Total estimated units do not include smaller apartment units throughout the Kingman area. Therefore, these

estimates are conservatively low.

Some numbers are rounded.
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Wikieup Area

Wikieup has limited space for short-term stays.

Currently, there are 5 spaces at the Wikieup

Trading Post and Motel, 4 rooms at the Wikieup

Motel and 35 spaces at the Saguaro RV Park

(also located in Wikieup). This totals only 44

motel units or camping spaces in the immediate

area. It is reported that there are no vacant motel

units in Wikieup and currently only five vacant

spaces at the Saguaro RV Park. These facilities

are near capacity because ADOT construction

workers are staying in Wikieup during a US 93

widening project. There also are scattered small

RV campgrounds along US 93 north of Wikieup

that could accommodate a small number of

construction workers.

Some local Wikieup residents have expressed an

interest in developing additional RV camper

spaces. The largest such future park would be

called the “Bunkhouse” and potentially could

have around 60 spaces with either a septic

treatment system or a separate sewage treatment

facility. lfthis Project were developed, it

potentially would bring the total number of

motel units and campground spaces in Wikieup

to approximately 100 units/spaces. Such

development is speculative and will not

necessarily occur. It is unclear what portion of

future housing in Wikieup would be built

without construction ofthe Big Sandy plant.

Transportation and Traffic

Mohave County is crossed by I-40 (west to

Barston and Los Angeles, Califomia and east to

Albuquerque, New Mexico); US 93 (a

designated North American Free Trade

Agreement route); and State Routes 66 and 68.

Burlington Northem Santa Fe Railroad

Company and Amtrak provide rail service.

There are approximately 20 trucking companies

that operate in the county. Bus transportation is

provided by Amtrak. The airports in Bullhead

City, Colorado City, Kingman, and Lake Havasu

City provide air service.

Current traffic levels, accident rates, and safety

along I-40 and US 93 are described in more detail

in Section 3.17.

Public Utilities

Electricity in the county is provided by Citizens

Utilities Electric and Mohave Electric

Cooperative (a non-profit, customer-owned

utility). Citizens Utilities’ distribution service

area is 7,500 square miles and includes Lake

Havasu City and Kingman, as well as the

surrounding areas to the north (near Hoover

Dam). Citizens serves approximately 42,000

customers. Mohave Electric’s service area is

1,300 square miles in size and includes Bullhead

City as well as portions of Mohave, Coconino,

and Yavapai counties. Mohave currently serves

27,000 customers. The energy charge for

residential service is $00765 per kilowatt-hour

(KWh).

El Paso Natural Gas Company, Transwestem

Company, and Questar operate natural gas

transmission pipelines within the boundaries of

Mohave County. Gas is available to portions of

Mohave County from the regulated distribution

companies that serve the county (Southwest Gas

Corporation and Citizens Utilities).

Water is supplied through allocations from the

Colorado River and from groundwater wells.

Because of the county's proximity to the water

source, water delivery costs are kept to a

minimum. The Sacramento Aquifer, which is

divided into three subareas, underlies the county.

These subareas included the Northem Golden

Valley area, central I-40 industrial corridor, and

Southem Dutch Flats area. Lake Havasu City,

the City of Kingman, and Bullhead City each

obtain potable water from groundwater sources

and water wells. As illustrated in Table 3.16-4,

the communities of Lake Havasu City,

Kingman, and Bullhead City have water

capacity (available water) that exceeds current

demand.
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TABLE 3.16- 4

COMPARISON OF AVERAGE WATER DEMAND AND CAPACITY

LAKE HAVASU CITY, KINGMAN AND BULLHEAD CITY

—~I-akemvasu Ci -mi Bullhead C‘

I8 MGD I1 MGD I0 MGD

Averae Water Demand I2.4 MGD 9 MGD 4.5 MGD

Source: MCEDA I998

md - million allons I r da

Wastewater treatment facilities serve Bullhead

City, Kingman, Lake Havasu City, and the

surrounding areas. For each city, the current

treatment capability exceeds average demand by

a wide margin (Greystone 2000).

Waste Management and Allied Waste, both

private contractors, dispose of municipal solid

waste. Tri-State Refuse and Disposal, Hargus

Disposal, and Westside Services are local

independent companies that provide services in

various parts ofthe county. The City of

Kingman has its own hauling operations.

Mohave County currently operates two

municipal solid waste landfills. Each landfill is

approximately I60 acres and has an operating

life of more than 30 years. There currently are

no hazardous waste treatment, storage, or

disposal facilities in the county. However. there

are treatment and storage facilities that are

regulated by ADEQ.

  

  

City

Rate

_
$

6 I ' '

State of Arizona (school 0.5300

ualization)

I -7500

Mohave Communit Collee 0.8522

Mohave Union Hih School 2.2024

Kingman Elementary School 2.3513

District 4

0-6703

Source: MCEDA 2000
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TABLE 3.16-5

PROPERTY TAX RATES FOR 1999

PER $1,000 ASSESSED VALUATION

Unincorporated Unincorporated

No Fire Protection Rate With Fire Protection Rate

S S

 

  

Taxes

Arizona has a general sales tax of 5 percent.

Mohave County collects an additional quarter

cent sales tax and the communities of Bullhead

City, Kingman, and Lake Havasu City have a

sales tax of 2 percent. Colorado City and

Kingman have an additional 2 percent tax on

hotel and motel stays. Table 3.16-5 summarizes

the property tax rate breakdown for incorporated

and unincorporated areas.

Property taxes are a significant source of local

revenue and are based on the County Assessor’s

valuations. The assessed value is a percentage of

the full cash value of the property with

improvements, including machinery and

equipment. Three property classes would likely

apply to the proposed power plant and auxiliary

facilities. These are summarized in Table 3.I6-6.

  

  

  

3-245

0.5300 0 5300

I .7500 0.5300

0.8522 0.8522

2.2024 2 2024

2.3513 2:35l5

0.0000 0.0000
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and euiment

Class 11

Source: Ci of Kinman 2000
  

ln 1999 Mohave County established an overall

1999-2000 budget and revenue sources. The

budget shows that funds from all revenue

sources would total $137,459,123, which

included $29,810,213 that was unspent and

carried over from the previous year. Sources of

funds included property taxes, sales taxes,

highway users tax, fines and fees, Federal

grants, and several other types of transfers or

charges. Property taxes were targeted to reach

$27.7 million, or about 20 percent of total

revenue and “fines and fees” made up about 23

percent of this total (Mohave County Office of

Financial Services 2000).

Approximately 70 percent ($95,838,000) of this

projected revenue would pay for various

charges, services, and personnel services

(wages, overtime, and benefits). Table 3.16-7

illustrates the specific govemment service

category that would benefit from allocated

revenue. Public Works, Public Safety, and

Health and Community Services would spend

more than $77 million, or about 56 percent of all

available funds. ln 1999, Mohave County school

districts received approximately $1 1 1 million

from local, county, state, and Federal sources.

Of this total, approximately 89 percent of school

funds came from local or state sources.

Education

There are 222 school districts in Arizona with an

average daily attendance of nearly 670,530

students. ln Mohave County, there are 16 school

districts, the average student-teacher ratio is

approximately 19 to l, and the total enrollment

TABLE 3.16-6

RATIO OF ASSESSED VALUE TO CASH VALUE

Class 2 Telephone and telegraph companies, gas, water and 25 percent

electric utilities

Class 3 Commercial and industrial property, including machinery

Leased imrovements on ovemment roe 
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Ratio of Assessed Value to

Cash Value

 

 

25 percent  

  

  

is approximately 15,000 students (MCEDA

1998). Six districts serve the principal cities and

towns in the county. The Kingman Elementary

School District Number 4 operates six

elementary schools and onejunior high school in

Kingman and the surrounding area. The

elementary schools are Palo Christi, La Senita,

Manzanita, Hualapai, Cerbat. and Black

Mountain. Total enrollment at these elementary

schools is 3.351. There are more than 900

students enrolled at the Kingman Junior High

  

TABLE 3.16-7

BUDGETED EXPENDITURES BY CATEGORY

MOHAVE COUNTY 1999-2000

Service Cat o million dollarsM

Services E

n

Total Bud et l37.5

Source: Mohave County Office of Financial Services,

2000.

School and about 1,800 students are enrolled at

the two Kingman high schools.

 

 

The Mohave County Community College is

located in Kingman and is a two-year public
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institution founded in I97]. The total enrollment

in I999 was 6,766 students with 60 full-time

faculty and 345 part-time instructors.

The Owens-Whitney Elementary School

(District Number 6) is located in Wikieup and

serves the surrounding community. It serves

students from kindergarten through eighth grade

and had a spring 2000 enrollment of

approximately 40 students (Burdsal, personal

communication, 2000). The I999 attendance rate

was over 95 percent and the school has two full

time teachers and two teacher-assistants. The

capacity of the school is not defined, but the

school administrator indicated that the

enrollment was once as high as 60 students.

There currently are I0 high school students in

Wikieup who attend classes in Kingman

(Wikieup does not have a high school).

Health Care

The county is served by four hospitals and

numerous clinics or extended health care

facilities. The four hospitals are the Kingman

Regional Medical Center (Kingman), Bullhead

Community Hospital (Bullhead City), Havasu

Samaritan Regional Hospital (Lake Havasu

City), and Mohave Valley Hospital (Bullhead

City).

The closest emergency medical care facility to

the proposed plant site is located in Kingman.

The Kingman Regional Medical Center has I24

beds, with a staff of 5l physicians and 4

operating rooms. It offers a full range of

therapeutic and diagnostic facilities, including

air rescue and other medical services.

Fire Protection

There are I 7 fire districts in the county that

provide services to most urban areas. Fire

protection within Kingman is provided by the

Kingman Municipal Fire Department, which has

4 fire stations, 35 firefighters, and 29 volunteers

(City of Kingman Community Perspectives,

updated January 2000). The Lake Havasu City

also operates a fire department. Staff with the
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Pinion-Pine Fire District report that although

Wikieup is not within their fire district, they

nonnally respond to fires, car accidents. or other

emergencies along the US 93 corridor. In an

emergency, firefighters could reach Wikieup in

about 45 minutes.

The district also is on call to respond to wildfires

throughout the state. During construction of the

proposed power plant, an onsite emergency fire

team hired by the construction contractor would

be available to provide fire suppression at the

SIIC.

Law Enforcement

Law enforcement is provided throughout the

county by the Mohave County Sheriff‘ s

Department and by municipal police

departments. The County Sheriff s Department

has 234 employees (I27 located in Kingman).

There are 35 Sheriff‘ s officers assigned to the

Kingman area. The main county correction

facility holds 290 individuals.

The Kingman Police Department has 48 swom

officers and 25 other staff. including

communications specialists, records personnel,

and other support staff. Police jail facilities are

operated and maintained by the county. The

department has 59 vehicles and on the average

responds to l,947 calls each month. During

construction of the proposed power plant, a

private security team hired by the construction

contractor would be available to provide law

enforcement at the plant site.

3.16.2 Environmental Conseguences

3.16.2.1 Identification of Issues

Several socioeconomic issues were identified

during the EIS scoping process, including the

following:

I creation ofjobs for local residents

0 impacts on the quality of life
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9 increased availability of natural gas or

power for local residents

9 local services that could be inadequate for

the construction workforce

9 possibility of increased property values

9 possible effects on low-income or minority

residents of the Wikieup area

9 sudden increase in population

9 tax payments to local govemment

9 the economic effect if some water wells dry

up (or the well water flow is substantially

reduced)

9 effects to the Hualapai Tribe

3.16.2.2 Significance Criteria

The significance criteria listed below were used

to determine the severity of some socioeconomic

impacts; an impact would be considered

significant ifany of the following were to occur:

9 The tax benefits to the county would be

inadequate to deal with added demand on

local infrastructure.

9 There would be substantial changes to

quality oflife.

9 A disproportionate effect to low income or

minority populations would occur.

9 The additional supply of natural gas and

power would cause additional growth in the

local area.

3.16.2.3 Impact Assessment Methods

Socioeconomic impacts were identified by first

inventorying current services (police protection,

fire protection, health care, housing,

transportation, and other services). These service

levels were then compared to the expected
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increment of change caused by construction and

operation of the plant and auxiliary facilities.

The analysis showed whether construction

related population increases could affect the

ability of some local services and infrastructure

to function normally.

The assessment of some socioeconomic effects

involved contacting agency officials, local

business owners, and local residents in Wikieup.

It also was based on a review of published

studies and other literature.

Due to the regional nature of socioeconomic

resources, impacts were not evaluated for each

corridor segment for the Proposed Action and

altematives.

3.16.2.4 Actions to Reduce or Prevent

Impacts Incorporated into the

Proposed Action

The Proposed Action includes the following

measures to reduce or prevent potential adverse

environmental impacts to socioeconomics:

9 Fire services would be supplied at the

proposed power plant site by Caithness.

9 Security services would be supplied at the

proposed power plant site by Caithness.

9 Water supply, wastewater treatment, and

electricity would be supplied to the site by

Caithness.

3.16.2.5 Impact Assessment

Proposed Action

Population

Temporary population increases would occur

with construction of Phases I and 2 of the power

plant, the natural gas pipeline, and the access

road. A permanent population increase would be

expected for long-terrn operation of the plant.

The Proposed Action indicates that the average

quarterly workforce for Phase I would be
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around 350 persons and about 650 workers

would be required on peak. The numbers of

expected construction workers for Phases l and

2 are presented in Tables 3.16-8 and 3.16-9,

respectively. These tables also show worker

“duration” by quarter.

About one-third of all construction workers ( I00

individuals) needed for the proposed Project

already reside in the Kingman area, and likely

would be available afier mid-2001 when

construction begins on Phase l. Some

construction workers were (or are) involved with

the Griffith Energy power plant, (located just

south of Kingman), which is expected to be

completed by mid-200l.

Construction

Over the 20-month construction period for

Phase l, it is estimated that an average of

approximately 250 individuals would

temporarily move to Mohave County (most are

assumed to stay in the Kingman area, which is

calculated as 350 workers on average, less I00

workers assumed to reside in the Kingman area

already). Added to this population increase

would be about 35 non-local individuals (on

average) who would construct the natural gas

pipeline, and l5 to 20 non-local workers who

would install the OPGW.

Based on experience with the construction of

other power projects throughout the country,

skilled crafi workers nonnally do not bring

families with them on construction assignments.

Therefore, this estimate of temporary population

increases does not include spouses or children.

Following completion of Phase l, most skilled

crafi workers would be expected to leave the

area to work on other industrial or commercial

projects.

During “peak” construction of Phase l , it is

expected that the workforce would reach 650

individuals. Depending on the craft type and

worker specialty, some workers may be required

only for a few months, while others could be

needed for over one year. Of this total, about
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550 workers are expected to in-migrate to the

local area, which is calculated based on 650

workers less 100 individuals who already reside

in the Kingman area. Based on the current lack

of accommodations in Wikieup, it is assumed

that nearly all workers (about 95 percent) would

stay in the Kingman area and commute to the

power plant site. The balance of the Phase l

workers may attempt to find housing or camping

spaces in Wikieup.

The temporary addition of 550 workers

(Phase l, on-peak) to the Kingman area would

represent a population increase of about 3

percent. This assumes that all workers would

stay in Kingman. An increase of this level would

probably be noticeable by some residents but

would not be disruptive to the community and

would not create a substantial change to the

quality of life, thus impacts would not be

significant.

This conclusion is consistent with the short-tem1

population increase caused by construction of

the nearby Griffith Energy power plant, which

involved most workers staying in Kingman

(completion of that plant is expected by mid

2001). Griffith Energy, MCEDA, the Kingman

Chamber of Commerce, and local apartment

managers reported that Kingman readily

absorbed the population for the Griffith project.

A similar result is expected for the Project

workforce. After completion of the proposed

power plant, most skilled crafi workers would

leave the area for other project work.

The temporary population increase in Wikieup

attributed to construction of Phase l would

depend on the availability of local rental

housing, motel units, or camping spaces.

Currently, there are only 44 spaces or units in

Wikieup with only about 5 vacancies (House,

personal communication, 2000). Unless

additional housing units or camping spaces are

made available, the construction population

increase is expected to be limited to a maximum

of only about l5 to 20 persons (about 3 percent

of the peak workforce, or I0 percent of the
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TABLE3.16-8

AVERAGECONSTRUCTIONWORKFORCEPERQUARTERBYCRAFTTYPE

PHASE1

StartingHCarpenter MonthmakerMillWriht

IEEI

Source:Grestone2000

    

TABLE3.16-9

AVERAGECONSTRUCTIONWORKFORCEPERQUARTERBYCRAFTTYPE

PHASE2
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Wikieup population). An increase ofthis level

would be noticeable by residents but would not

be disruptive to the community or create a

substantial change to the quality of life, thus

impacts would not be significant.

Phase 2 of the Proposed Action would require

about two-thirds of the workers needed for

construction of Phase 1. Therefore, the peak

number of Phase 2 workers would be about 430

individuals and the average workforce would be

about 240 persons. No additional construction of

natural gas pipelines would be needed for Phase

2. As with Phase 1, it is expected that almost all

workers would prefer to live in the Kingman

area and commute each day to the site.

However, if more motels, camping spaces, etc.

are constructed by the estimated construction

start date for Phase 2, the temporary population

increase in Wikieup could be greater than

estimated in this analysis.

It is important to note that construction of

Phases I and 2 would not take place at the same

time. Therefore, the construction workforces are

not coincident (additive). Tables 3.16-8 and

3.16-9 illustrate the respective construction

totals by quarter for each phase. Construction of

each phase is expected to take approximately 20

months and there would be a break between

construction of the two phases. Because it would

result in less impacts than Phase 1, construction

of Phase 2 would not create significant impacts.

If substantial numbers of new dwelling units or

RV spaces are developed in or around Wikieup,

the added population could exceed estimates

shown in this analysis. This, in tum, could result

in noticeable increases in traffic, congestion,

noise, and dust that may affect the quality of life

for some residents. Further, a sudden increase in

Wikieup’s population could cause local

restaurants or stores to become crowded, which

could inconvenience local residents who are

used to a slower pace. Construction of the gas

pipeline through Wikieup (corridor segment R5)

would add to the short-tenn congestion and

traffic, further negatively affecting the quality of

life of Wikieup residents. Such changes to the
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quality of life would be temporary and therefore

not significant.

Power Plant Ogration

The Proposed Action indicates that there would

be around 22 power plant operators. Most

operators are assumed to live in the Kingman

area. Again, depending on local

accommodations, a few operators may choose to

settle in Wikieup. Increases of these levels

would not create a substantial change to the

quality oflife and would not be significant.

Employment, Labor Force and Local

Economy

A description of construction and operations

employment was presented in the previous

section because such employment is directly

related to short-tenn population growth. In

summary, construction of the proposed Project

would employ up to 650 workers for Phase 1, 15

to 20 workers for OPGW installation, and about

430 workers for Phase 2. The average number of

workers would be considerably less for Phase 2.

This is because during construction of Phase l,

some work (such as site clearing and grading)

would be performed for Phase 2. Phase 2

workforce numbers also are relatively small

because both phases would share some facilities.

The workforces would consist of various skilled

and semi-skilled trade workers such as boiler

makers, carpenters, laborers, pipe fitters,

electricians, equipment operators, iron workers,

sheet metal workers, masons, and teamsters.

Caithness estimates that roughly one-third of the

average construction workforce (100 people)

already reside in the Kingman area. Caithness

also may train some local individuals to perform

unskilled or semi-skilled construction tasks and

also may provide appropriate training for

qualified applicants for power plant operation.

Construction and operation of the proposed

Project would increase short-term and long-tenn

employment in Mohave County. As salaries are

respent, benefits also would be felt in various
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retail sectors, as more goods and services would

be locally sold. Additional economic benefits

would be generated as equipment and Project

materials are bought from local companies.

Positive local economic effects would be

associated with worker salaries, per diem

payments and local purchases of equipment,

supplies, and material. These are described in

the following section.

Based on past experience with large industrial

construction projects, it is expected that around

5 to I0 percent of workers may be unskilled or

semi-skilled and could be offered positions as

laborers, truck drivers, small equipment

operators, etc. Some area residents could benefit

from these positions, since construction salaries

would average two to three times that of many

local service jobs.

Additional benefits to the local economy would

be associated with the creation of nearby

agricultural facilities located in Section 7 (about

0.5 mile southwest ofthe power plant site). This

agricultural operation would be owned by

MCEDA. Agricultural facilities may be operated

by MCEDA or leased to private groups, creating

local jobs, wages, and income from the sale of

food products (Goodale, personal

communication, 2000).

Economic Effect of Impacts to Water Wells

Because there would not be a significant impact

on the shallow groundwater resources tapped by

area water wells (refer to Section 3.4) there

would be no adverse economic effect to water

wells.

Income, Wages, and Local Purchases

Worker Salaries

With an expected construction schedule of 2|

months for each phase, and a combined total of

about 2 million labor hours for both phases,

construction salaries would be approximately

$23.5 million for Phase 1 including the OPGW,

and $15.7 million for Phase 2. Total salaries for

both phases would be $39.1 million (Greystone

2000). Worker salaries for both phases by craft

type are presented in Tables 3.16-I 0 through

3.16-12. Pipe fitters are projected to make $12

million, electricians would be paid $10 million,

and boilennakers would eam $7 million.

Construction of the natural gas pipeline would

take from six to eight months and would generate

salaries of about $2.2 million. The capital cost of

the pipeline is estimated to be from $12 million to

$16 million (Van Brunt, personal communication,

2000). Pipeline construction would require about

50 workers on peak with an average of about 35

individuals.

On the average, approximately one-third of the

salary total would be paid to construction workers

who already live in Mohave County and the other

two-thirds to workers who would temporarily

move to the vicinity (the share of non-local

workers would be greater during peak activity).

Worker salaries would be respent locally until

most of the money is spent on goods or services

outside the local area. A significant number of

non-local workers temporarily staying in the area

may send paychecks home to families, while

most salaries of local workers initially would be

spent in the local area.

It is estimated that for each construction dollar

spent in Arizona, approximately two dollars of

total additional industry output could be

generated for the state. Therefore, the additional

industry output associated with Phases I and 2

and the pipeline would be approximately $83

million (this sum is calculated as $39.1 million

[both phases] plus $2.2 million [pipeline] times

a factor of 2). Construction of the Project also

would generate substantial increases in

household income and secondary jobs, mostly in

the service or retail sectors.

Plant operators would eam additional salary

income. Based on a workforce of around 22

individuals, the annual salary for operators

would total about $1.3 million per year.
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TABLE3.16-10

AVERAGECONSTRUCTIONPAYROLL($MILLION)BYCRAFTTYPE
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TABLE3.16-12

AVERAGECONSTRUCTIONPAYROLL($MILLION)BYCRAFTTYPE

PHASES1AND2
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Per Diem Payments

Non-local construction workers typically are

paid aper diem rate for daily housing and meal

costs. Workers normally spend the per diem on

motel accommodations, RV campground space

rent, restaurants, groceries, gasoline, and

entertainment. For the Project, the per diem rate

would be approximately $50 per worker per day.

Over the two 2 I -month construction periods for

Phase I, including the OPGW option, and Phase

2, workers would be paid about $12.4 million in

per diem (this is based on an average

construction workforce of 350 workers for Phase

I, 240 for Phase 2, and 35 gas pipeline workers).

Additional per diem would be associated with

pipeline construction workers.

Spending activity associated with the Project

construction would have a strong, positive effect

on local businesses in Mohave

County. Employment of local construction

workers also would benefit the Mohave County

economy through direct expenditure of their

eamings on housing, food. and other locally

provided goods and services. Local workers also

would pay property taxes and sales taxes. A

detailed projection of tax benefits to the county

is presented later in this section.

Purchases of Eguipment and Materials

Caithness has not yet identified the exact

equipment, materials, and other construction

supplies that would be locally purchased. Money

spent locally on equipment or supplies would

benefit the local economy as retail businesses

sell more products and eventually hire more

employees. As with construction worker

salaries, money spent on local equipment

purchases would then be respent. During facility

operation, it is estimated that Caithness would

spend about $2 million on supplies annually.

Housing

Based upon this analysis, it is expected that even

if all non-local construction workers chose to
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stay in Kingman, there would be adequate rental

housing, motel units, RV and camping spaces,

etc. This conclusion is supported not only by a

survey of the larger apartment complexes and

RV parks in Kingman, but also is confinned by

the experience of Griffith project workers being

able to find short-tenn housing in Kingman. In

many instances, workers may rent a house or

condominium and reduce the cost by having a

roommate. This further simplifies the process of

locating suitable housing.

As previously described, there are currently only

about five vacant motel units or camping spaces

in Wikieup and the Engineering Procurement

and Construction contractor does not plan to

construct worker housing. Unless additional

housing is built in Wikieup, workers may have

little choice but to commute to the power plant

site from Kingman.

Transportation and Traffic

The average daily traffic along US 93 between I

40 and Wikieup currently is between 5,000 and

6,000 vehicles (ADOT 2000). The Proposed

Action indicates that the contractor does not plan

to offer busing to the site so all workers must

use personal vehicles. If all construction workers

commute to the site from Kingman (and

assuming that most workers carpool, with an

average of about I.5 individuals per vehicle),

there would be a daily increase of about 230

two-way vehicles along US 93 (for Phase I, this

is calculated as 350 workers, on average, divided

by 1.5 persons per vehicle). This would

represent an increase of about 5 percent beyond

current traffic levels, which would not result in a -

substantial change to the quality of life. It is

therefore not considered to be a significant

traffic increase. Transportation and traffic issues

are described in more detail in Section 3. I 7.

Public Utilities

A natural gas tap line to Wikieup is not part of the

Proposed Action and it is unknown whether local

natural gas suppliers are interested in constructing

such a tap line. The decision to later construct a
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service line to the town would be based on

consideration of economic factors that are beyond

the scope of this analysis and would be up to gas

distributors in Mohave County. Compared to

routing the gas pipeline along corridor segment

T5, constructing the line through Wikieup

(corridor segment R5) could increase the

likelihood that a local gas company may later

provide gas service to the town. Even so, there is

no certainty that local gas service would ever be

provided.

MEC could provide some construction power and

station service to the proposed substation though

a tap of the existing 69-kV transmission line. This

service would not affect service to existing MEC

CUSIOITICFS.

Taxes

The Mohave County Tax Assessor estimates that

Phase l would generate about $2.6 million each

year in property tax revenue to the county. Of

this sum, about $1.9 million would be paid to

county school districts. Caithness estimates that

Phase 2 would generate an additional $864,000

each year. Following completion of both phases,

the annual combined property tax payment to the

county would be approximately $3.5 million.

Tax payments would be allocated to the Owens

Elementary School and could provide facilities

for a local volunteer fire department. Projected

property tax payments for Phases l and 2 are

presented in Tables 3.l6-l3 through 3.16-l5.

Education

Construction and operation of the power plant

would not cause adverse effects or overcrowding

to Mohave County schools. This is because

families are not expected to accompany non

local construction workers during construction.

This assumption is consistent with cun'ent

ADOT highway construction taking place south

of Wikieup. The Owens Elementary School

Administrator reports that ADOT workers

typically have not brought families with them

during construction (Burdsal, personal

communication, 2000).
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During plant operation, some workers and

families may reside in Wikieup. However, this

small increase in the number of children would

readily be accommodated at the elementary

school (Burdsal, personal communication,

2000).

Health Care

Adequate health care facilities exist in the

county to accommodate all in-migrating

workers. The additional medical demands of the

increased population would not cause hospital

capacities to be exceeded. The construction

contractor would have at least one onsite medic

to treat minor injuries.

Fire Protection and Law Enforcement

Fire protection and law enforcement services in

Kingman would not be adversely affected by the

estimated in-migration of 500 to 550

construction workers on peak. A short-tenn

population increase of this size would represent

only about 3 percent of the city’s current

population.

With a current staff of 35 Sheriffs officers and

48 police officers in Kingman, law enforcement

in the Kingman area would not be adversely

affected during power plant construction. The

construction contractor also would have several

security staff on site to maintain order.

Environmental Justice (Executive Order

12898)

The goal of environmental justice is to ensure

that all people, regardless of race, national

origin, or income, are protected from

disproportionate impacts of environmental

hazards. To be classified as an environmental

justice community, residents must be a minority

and/or low-income group; excluded from the

environmental policy setting and/or decision

making process; subject to a disproportionate

impact from one or more environmental hazards;

and experience a disparate implementation of
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TABLE 3.16-13

ESTIMATED ANNUAL PROPERTY TAXES - PHASE ONE
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TABLE 3.16-14

ESTIMATED ANNUAL PROPERTY TAXES - PHASE 2
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Mohave Count
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School Eualization

Owens Elementa School

Mohave Union Hih School

MHUS Seconda

Mohave Valle TV CID

Fire Dist. Assistance Fund

Mohave Count Libra District

Flood Control District

TABLE 3.16-15

ESTIMATED ANNUAL PROPERTY TAXES — PHASES 1 AND 2
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$1,058,542
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$505,706

0

  

$3,-156,92

  

Source: Mohave County Assessor, 2000 and Caithness

environmental regulations, requirements,

practices, and activities in their communities.

Executive Order 12898 focuses Federal attention

on the environmental and human health

conditions of minority and low-income

populations with the goal of achieving

environmental protection for all communities.

The Order directed Federal agencies to develop

environmental justice strategies to aid Federal

agencies in identifying and addressing

disproportionately high and adverse human

health or environmental effects of their

programs, policies, and activities on minority

and low-income populations. The Order also is

intended to promote nondiscrimination in

Federal programs substantially affecting human

health and the environment, and to provide

minority and low- income communities access

to public information on, and an opportunity for

public participation in, matters relating to human

health or the environment.

To determine if the Proposed Action may cause

disproportionate effects on low-income or

minority communities, a comparison was made

between the construction areas, Mohave County,

and the state of Arizona.

Adverse effects from pipeline construction could

be caused by right-of-way clearing, the creation

ofequipment staging areas, and during

installation.

The proposed location of the gas pipeline would

follow corridor segments RI, C I , T3, C3, T4

and R5 and would pass through two Census

Bureau tracts (9508 and 9523). Tables 3.16-I6

and 3.16-17 summarize I990 income and

ethnicity for the proposed pipeline route and

power plant site and compare local conditions

with similar indicators for the county and state.

These tables illustrate that there is little

difference between the percentages of non-white

residents in tract 9508 compared to the

countywide average. Although the percent of

non-white residents in tract 9523-I (which

includes the proposed power plant site) is 20

percent, (considerably higher than the Mohave

County average) it is nearly identical to the

statewide figure.

The 1990 per capita income average for tract

9508 is similar to the county and state average.

However, the per capita income level for tract

9523 (blocks one and two) is only about halfof

the county or state averages.
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Although the proposed power plant site is

located in a census tract with relatively high

numbers ofnon-white residents and low

incomes, a disproportionate environmental

justice impact would not occur. This is because

the region is rural and sparsely populated with

scattered residences. Wikieup, the closest

community to the proposed power plant site, is

almost 4 miles to the northwest and the closest

residence to the site is more than 0.5 mile away.

Therefore, construction of the proposed plant

and ancillary facilities would not affect low

income or minority populations.

TABLE 3.16-16

SUMMARY OF 1990 DEMOGRAPHIC CONDITIONS

NATURAL GAS PIPELINE ROUTE

Block Non-White Per Capita

Grou - Residents Income

9508 a 7 % $13 877

9523 a,b 20 % $7,341

9523 a 3 % $5,505

Source: Bureau of the Census, 1990

(a) Includes the location of the natural gas pipeline

b Includes the location ofthe ower lant site

Census

Tract

 

 

TABLE 3.16-17

COMPARISON OF 1990 DEMOGRAPHIC

CONDITIONS

MOHAVE COUNTY AND ARIZONA

— Non-White Per Capita

Area IncomeResidents

$11,933

$13 461

Source: Bureau of the Census 1990

  

  

  

  

There are no concentrations of Native American

populations in the Project vicinity. A discussion

ofNative American traditional cultural resources

is presented in Section 3.15, and Indian Trust

Assets are discussed in Section 5.3.

Altemative R Gas Pipeline Corridor

As with the Proposed Action, impacts were only

assessed on a regional basis, and therefore

socioeconomic effects for Alternative R would

be the same as the Proposed Action. Although
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this altemative would involve a somewhat

different gas pipeline route than the Proposed

Action, the same Census Bureau tracts would be

crossed and disproportionate Environmental

Justice impacts would not occur.

Alternative T Gas Pipeline Corridor and

Communication Facilities

As with the Proposed Action, impacts were only

assessed on a regional basis, and therefore

socioeconomic effects for Alternative T and the

proposed communication facilities that would

parallel this route would be the same as the

Proposed Action. Although Altemative T would

involve a somewhat different gas pipeline route

compared to the Proposed Action, the same

Census Bureau tracts would be crossed and

disproportionate Environmental Justice impacts

would not occur.

No-Action Altemative

Under the No-Action Altemative, no additional

facilities would be constructed for the Project

and there would be no socioeconomic

impacts

3.16.2.6 Mitigation and Residual Impacts

No significant impacts would result from the

implementation of the Proposed Action with the

actions incorporated to reduce or prevent

impacts. As a result, no additional measures to

mitigate significant impacts have been identified

for socioeconornics_and there would be no

residual significant impacts.

3.17 PUBLIC SAFETY AND SERVICES

3.17.1 Affected Environment

3.17.1.1 Region of Influence

The region of influence for assessing impacts on

public safety and services is defined as Mohave

County. Although the majority of information is

presented for the county, the description of the

affected environment and the analysis of
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potential impacts emphasize conditions in the

Kingman, US 93 corridor, and Wikieup areas

3.17.1.2 Existing Conditions

Traffic and Transpgrtation

ADOT reports that average two-way daily traffic

along 1-40 for 1999 was 26,1 19 vehicles. This

was measured from milepost 53 (just east of

Kingman) to milepost 72 (near the intersection

with US 93). Along US 93 (between 1-40 and

Wikieup), the average daily two-way traffic

count was 5,442 vehicles. This is equivalent to

an annual total of 264.52 million vehicle-miles

over the 61 .6-mile distance between Kingman

and Wikieup (Cathpole, personal

communication, 2001).

The accident rate along 1-40 between Kingman

and US 93 was 0.20 accident per million

vehicle-miles in 2000, which was associated

with 36 accidents. The statewide accident

average for a four-lane divided highway is 0.7

accident per million vehicle-miles. The LOS for

1-40 between Kingman and US 93 is rated by

ADOT as either “B” or “C” (ADOT 1999)

ln 1999, there were 5,442 two-way vehicles

along US 93 between l-40 and Wikieup. From

1992 through 1997, the average accident rate

between 1-40 and just south of Wikieup (from

milepost 91.5 to milepost 127.0) was 0.78

accident per million vehicle-miles. By

comparison, the average accident rate for a

typical two-lane rural highway in Arizona is

0.97 accident per million vehicle-miles.

Although this accident rate is less than the

statewide average, ADOT has indicated that

there are 1 1, 1-mile sections along US 93

between 1-40 and Wikieup where the accident

rate is at, or substantially higher than, the state

average (ADOT 2000). Areas of higher accident

rates occur at mileposts 96, 98, 105, 108, 1 10,

112, 114, 117, 118, 120, and 124.
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More recent data suggest that the accident rate

along US 93 has improved since 1997. ln 2000,

with total vehicle traffic of 85.01 million

vehicle-miles, there were a reported 49 accidents

(equal to an accident rate of 0.58 accident per

million vehicle-miles). Sleepy or intoxicated

drivers caused approximately 17 percent of all

traffic accidents along this part of US 93. About

one-third of all accidents took place after dark

and ADOT determined that pavement conditions

were not a factor for the reported accidents.

The current Level of Service (LOS) for this

portion of US 93 is rated as “E,” which indicates

that there can be substantial travel delays and

difficulty in passing. As described in Section

3.16,, the LOS is a qualitative measure

describing traffic operational conditions in terms

of speed, travel time, freedom to maneuver,

safety, and other factors. A rating of “A"

represents the best operating conditions and a

rating of “F” indicates heavy congestion and

traffic that is exceeding highway capacity.

ADOT reports that in 1997, there were 50

vehicles per day along Hackberry Road, near US

93.

Neither the state of Arizona nor Mohave County

keeps traffic count records for the section of old

US Route 93, which is corridor segment C2.

Public Services

Existing public services are described for

Mohave County, Kingman and Wikieup and do

not significantly vary according to individual

pipeline corridor segment.

Public services are described in detail in Section

3.16, and are only summarized in this section.

The county is served by four hospitals and

numerous clinics or extended health care

facilities. The Kingman Regional Medical

Center has 124 beds, with a staff of51

physicians and offers a full range of facilities.

The closest emergency medical care facility to

Wikieup is located in Kingman.
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There are I 7 fire districts in the county that

provide services to most urban areas. Fire

protection within Kingman is provided by the

Kingman Municipal Fire Department, which has

4 fire stations, 35 firefighters. and 29 volunteers

(City of Kingman Community Perspectives,

updated January 2000). The Pinion-Pine Fire

District reports that although Wikieup is not

within its fire district. the District normally

responds to fires, car accidents, and other

emergencies along the US 93 corridor. In an

emergency. firefighters could reach Wikieup in

about 45 minutes. The District also is on call to

respond to wildfires throughout the state.

Law enforcement is provided throughout the

county by the Mohave County Sheriffs

Department and by municipal police

departments. The County Sheriffs Department

has 234 employees ( I 27 located in Kingman).

There are 35 Sheriffs officers assigned to the

Kingman area. The main county correction

facility holds 290 individuals.

Wikieup obtains drinking water from nearby

wells and relies on leach fields or septic systems

for wastewater disposal.

Mohave County Emergency Plans

Mohave County has an Emergency Operations

Plan that provides a framework for rapid

response to peacetime disasters. This plan

defines local emergencies as the existence of

conditions of disaster that are likely to be

“beyond the control” of the services of a

political subdivision. The plan provides for a

range of disaster-related efforts, including

emergency health care, evacuation, damage

assessments, provision of food and clothing, and

other services. It also includes a Hazardous

Materials Emergency Response Plan.

Electric and Magnetic Fields

The proposed power plant would interconnect

with the existing Mead-Phoenix Project 500-kV

transmission line. Both current and voltage are

required to transmit electrical energy over a
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transmission line. The voltage is expressed in

volts and is the source of an electric field. The

current. a flow of electrical charge measured in

amperes (amps), is the source of a magnetic

field. The electric and magnetic field effects of

the Mead-Phoenix Project were addressed in the

Environmental Analysis ofthe Changes to the

Proposed Mead-Phoenix Transmission Project,

issued by Westem in September I989

(Appendix G). The calculated electric field for

the Mead-Phoenix Project 500-kV transmission

line is 8.2 kilovolts/meter (KV/m) at the

centerline of the right-of-way and l.7 KV/m at

the edge of the right-of-way. A 60-hertz

magnetic field is created in the space around the

transmission line conductors by the electric

current flowing in the conductors. The magnetic

field is expressed in units of gauss or milligauss

(mG), where I milligauss is I/l.00O ofa gauss.

The maximum magnetic field calculated for the

Mead-Phoenix Project 500-kV transmission line

when it is carrying I,000 amps is I68 mG at the

center of the right-of-way. At the edge of the

right-of-way, the magnetic field was calculated

to be 36 mG.

3.17.2 Environmental Conseguences

3.17.2.1 Identification of Issues

Public safety and service issues related to this

Project include the following:

0 potential for increased electromagnetic

radiation

0 potential impacts on traffic flow and safety

from transportation of plant components,

equipment, and construction materials to the

site

0 potential hazard ifADOT bridge

construction coincides with transportation of

heavy equipment

I worker and public health and safety.

including construction and operation

practices
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9 transportation, storage, and handling of

potentially hazardous materials

9 effect of increased traffic created by the

commuting workforce

9 gas pipeline operational safety (including

low probability/severe consequence

catastrophic accidents

9 increased demand for police and fire

protection, and emergency medical services.

3.17.2.2 Significance Criteria

Impacts on public safety and services would be

considered significant if any of the following

were to occur:

9 traffic associated with the Project

substantially degrades the LOS on US 93 or

traffic safety substantially deteriorates

9 substantial adverse effects occur to public or

worker health and safety

9 substantial deterioration of public services

occurs

9 substantial increases in electric and

magnetic fields occur

3.17.2.3 Impact Assessment Methods

Impact assessment methods are directly tied to

applicable regulations or standards and vary

according to the individual issue. For electric

and magnetic fields, impacts were assessed by

comparison to the original analysis conducted

for the Mead-Phoenix Project. Impacts related to

increased construction traffic (both for

equipment deliveries and commuting workers)

were assessed by detemiining if the Arizona

Department of Transportation (ADOT) has

safety concems or if ADOT expects that the

LOS on nearby highways may be “downgraded”

to reflect increased congestion. The same

standard was used to determine if commuting
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operating workers would increase traffic along I

40 or US 93 to unsafe levels.

For the handling and storage of hazardous

materials or other waste, potential impacts were

estimated by identifying if (during construction

and operation) site contractors would comply

with Federal, state, and local regulations.

Potential impacts of gas pipeline construction

and operation are directly related to strict

compliance with applicable US Department of

Transportation regulations. Impact assessment

methods also showed if facility construction and

operation would place demands on local or

regional public services, such as police or fire

protection.

3.17.2.4 Actions Incorporated into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action includes the following

measures to reduce or prevent potential adverse

environmental impacts to public safety and

services:

9 proper design of plant facilities

9 onsite fire protection

9 onsite security

9 preparation of Health and Safety Plan and

Procedures including the following:

- safety responsibilities of the site

manager

- responsibilities ofthe Public Health and

Safety Officer

- use of safety equipment for workers

- worker training

9 proper hazardous materials and waste

handling and disposal

9 SPCC/HMSPC Plans
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v Emergency Plans

0 coordination with ADOT and provision of

tumouts on routes traveled by heavy loads.

0 pipeline testing and inspection

3.17.2.5 Impact Assessment

Proposed Action

Electric and Magnetic Fields

The interconnection and wheeling of power on

the Mead-Phoenix Project 500-kV transmission

line from the proposed power plant would not

increase the maximum cunent that the

transmission line is capable of carrying because

the Mead-Phoenix Project 500-kV transmission

line would still operate within its maximum

working range. The interconnection and

wheeling of power on the Mead-Phoenix Project

500-kV transmission line would not change the

voltage and, therefore, the electric fields would

not change.

However, the proposed interconnection,

substation, and power plant would each create

electric and magnetic fields (EMF) within areas

currently not subjected to fields. These areas

include the new tap line connecting the Mead

Phoenix Project 500-kV transmission line with

the proposed power plant and substation. The

proposed new tap lines, each shorter than 500

feet, would generate EMF at the same strengths

of the Mead-Phoenix Project 500-kV

transmission line.

Westem addressed electric and magnetic fields

and effects for a 500-kV transmission in the EIS

for the Navajo Transmission Project (NTP)

(DOE/EIS-023], Draft issued September I996,

Final issued August I997). lnfonnation on EMF

from the NTP EIS is incorporated by reference

and included in Appendix G. The electrical

effects of the proposed transmission line

interconnection would be the same as the effects

addressed for NTP. These effects include corona

effects and field effects. Corona is the electrical
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breakdown of air into charged particles; it is

caused by the electric field at the surface of the

conductors. Effects of corona are audible noise,

radio and television interference, visible light,

and photochemical oxidants. Field effects are

induced currents and voltages, as well as related

effects that might occur as a result of EMF at

ground level. The corona and field effects for the

proposed Big Sandy transmission line additions

would be similar to those predicted for NTP.

The level of noise at the edge of the right-of-way

of the new interconnecting lines and the fence

line for the proposed substation would be less

than the noise generated by the proposed power

plant, and thus would not be detectable.

Since the issuance of the NTP EIS, more

research has been conducted examining long

terrn health effects. There is considerable

uncertainty about the EM F/health effects issue.

The following have been established from the

available infonnation by Westem:

0 Any exposure-related health risk to the

exposed individual likely would be small.

0 The most biologically significant types of

exposures have not been established.

0 Most health concems are about the magnetic

field.

0 The measures employed for such field

reduction can affect line safety, reliability,

efficiency, and maintainability, depending

on the type and extent of such measures.

No Federal regulations have been established

specifying environmental limits on the strengths

of fields from power lines. However, the Federal

govemment continues to conduct and encourage

research necessary for an appropriate policy on

the EMF issue.

ln the face of the present uncertainty, several

states have opted for design-driven regulations

ensuring that fields from new lines are generally

similar to those from existing lines. Some states

(Florida, Minnesota, New Jersey, New York,
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and Montana) have set specific environmental

limits on one or both fields in this regard. These

limits are, however, not based on any specific

health effects. Most regulatory agencies believe

that health-based limits are inappropriate at this

time. They also believe that the present

knowledge of the issue does not justify any

retrofit of existing lines. No regulations have

been established in Arizona.

Before the present health-based concern

developed, measures to reduce field effects from

power line operations were mostly aimed at the

electric field component, whose effects can

manifest as radio noise, audible noise, and

nuisance shocks. The present focus is on the

magnetic field because only this type of field

can penetrate building materials to potentially

produce the types of health impacts that are of

concem. lt is important to note when

considering the effects of magnetic fields from

power lines that an individual in a home could

be exposed for short periods to much stronger

fields while using some common household

appliances (National Institutes of Environmental

Health Sciences [NIEHS] and DOE I995).

Scientists have not established which of these

types of exposures would be more biologically

meaningful in the individual. High-level

magnetic field exposures regularly occur in

areas other than the power line environment.

Westem and the EPRI, formerly Electric Power

Research institute, continue to review the results

of EMF and health-related research. The results

of recent research and reviews follow.

ln June, I999 the NIEHS released its report

Health Eflecls From Exposure Io Power-line

Frequency Electric and Magnetic Fields

(NIEHS I999). The report’s Executive

Summary concludes that

“extremely-low-frequency electric and

magnetic field (ELF-EMF) exposure cannot

be recognized as entirely safe because of

weak scientific evidence that exposure may

pose a leukemia hazard. ln our opinion

[NIEHS]. this finding is in sufficient to
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warrant aggressive regulatory concem.

However, because virtually everyone in the

United States uses electricity and therefore

is routinely exposed to ELF-EMF, passive

regulatory action is warranted such as a

continued emphasis on educating both the

public and the regulated community on

means aimed at reducing exposures. The

NIEHS does not believe that other cancers

or non-cancer health outcomes provide

sufficient evidence of a risk to currently

warrant concern.”

Nevertheless, the report goes on to recommend

some actions:

“ln summary, the NIEHS believes that there

is weak evidence for possible health effects

from ELF-EMF exposures, and until

stronger evidence changes this opinion,

inexpensive and safe reductions in exposure

should be encouraged.”

The NIEHS report, submitted to Congress, is the

culmination ofa long-term commitment ofthe

NIEHS under the Research and Public

lnformation Dissemination (RAPID) Project

which began with the Energy Policy Act of

I992. RAPlD’s objective was to accelerate

applied EMF research with a focused program

supported by matching funds from the Federal

govemment and the private sector. The electric

utility industry provided most of the private

sector funds.

The most significant source for the NIEHS

report was the NIEHS Working Group Report,

which resulted from a nine-day meeting in June

I998. The Working Group considered all

literature relevant to the potential effects of

power-frequency EMF on health, including

cancers of several types, adverse pregnancy

outcomes, chronic illnesses (e.g., Alzheimer’s

disease and amyotrophic lateral sclerosis), and

neurobehavioral changes (e.g., depression,

learning, and performance). The Working Group

found limited support for a causal relationship

between childhood leukemia and residential

exposure to EMF. and between adult chronic
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lymphocytic leukemia and employment in jobs

with potentially high magnetic field exposure.

Based on this assessment and charged with

ranking EMF according to Intemational Agency

for Research on Cancer criteria, the Working

Group assigned EMF a 2B ranking, which

translates to “possible human carcinogen.” For

all other health outcomes, the Working Group

concluded that the evidence was inadequate.

Although regulatory actions are not in the

purview ofthe NIEHS, they suggest that

“the power industry continue its current

practice of siting power lines to reduce

exposures and continue to explore ways to

reduce the creation of magnetic fields

around transmission and distribution lines

without creating new hazards. We [NIEHS]

also encourage technologies that lower

exposures from neighborhood distribution

lines provided that they do not increase

other risks, such as those from accidental

electrocution or fire."

Proposed use of the existing Mead-Phoenix

Project transmission line would not lead to

increased exposures because the line is in an

area that is generally inaccessible to the general

population.

Safety Issues Related to Increased Traffic

Construction of the proposed power plant would

create short-term effects associated with delivery

of steam turbines, combustion turbines,

generators, transformers, and other equipment. lt

also would create short-tenn effects from the

commuting workers. The heavy equipment

would be delivered by ship to the Port of

Houston, Texas, and then loaded on dedicated

rail cars for shipment to Kingman. From

Kingman, the equipment shipments would be

moved along 1-40 east to US 93, then south to

the site access road located about 2 miles south

of Wikieup. The total distance to be traveled on

roadways would be approximately 60 miles.
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Shipment of heavy equipment would require an

oversize load pennit issued by ADOT.

Application for this permit would be made

directly by the haul contractor and the permit

would be in compliance with ADOT General

Order No. R17-4 through R17-208 (Rules and

Regulations for Over-dimensional and Over

weight Vehicles).

The oversize load application requires submittal

of detailed drawing of all overpasses. overhead

utility lines, bridges, intersecting roads, and

other features that could pose safety problems.

ADOT normally requires a “pilot” car with

flashing lights that precedes the load, a highway

patrol officer, additional supports for bridges,

and restrictions on the time of day delivery is

made. At an average speed of about 7 miles per

hour, each heavy equipment trip would take

about 8 hours.

Approximately 45 deliveries of heavy equipment

are estimated to be necessary and this would

affect traffic along both l-40 and US 93. The

heat recovery steam generators likely would be

delivered during months 6 through 9, the

combustion turbine in construction months 7

through 9. The steam turbines would be

delivered in months 8 to I0. Added to this traffic

load would be numerous smaller truck deliveries

(excluding heavy equipment).

The delivery of oversize loads may require

temporary closure of I-40 or US 93. This

possibility cannot be assessed by ADOT until

fonnal application is made for an oversize load

permit. Caithness has proposed to use special

temporary passing lanes or “tum-outs” every

mile or so along US 93 that would allow

motorists to pass the oversize load with limited

delays.

It is estimated that in construction month 7, there

would be about 20 heavy equipment deliveries

and about 500 additional deliveries of

mechanical equipment, electrical equipment,

piping, concrete, rebar, and other supplies. The

total deliveries for month 7 therefore would be

approximately 500 delivery trips. Also during
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this month. it is estimated for Phase l that there

would be approximately 300 construction

workers commuting to the site each day. lt was

assumed that there would be about l.5 workers

per vehicle, so the total number of two-way

worker vehicles would be 200 vehicles. The

total traffic increase for month 7 would therefore

be approximately 700 vehicles.

This increased traffic would represent about I2

percent on US 93 compared to current 24-hour

average daily levels. The temporary traffic

increase along l-40 would be only about 4

percent. Because of the short-term nature of this

traffic increase, ADOT would not expect to

downgrade the LOS for either l-40 or US 93.

Phase 2 would require additional equipment

deliveries and commuting construction workers.

However, those levels would be less than

estimated for Phase l.

Strict compliance with all provisions and

mitigation imposed by the oversize load pennit

would ensure that significant traffic impacts do

not occur.

The vehicle traffic associated with power plant

operations (delivery of supplies and the

commuting workforce) would have only a minor

effect on traffic. Total daily vehicle deliveries

and commuting operators probably would not

exceed an average of 30 or 35 vehicles per day.

Construction of the natural gas pipeline through

Wikieup would temporarily disrupt local traffic

and may increase safety concems for motorists

and pedestrians. ln this respect, the Proposed

Action would be similar to Altemative R (which

would also pass through the town) and less

favorable than Altemative T, which would use

corridor segment T5.

Potential Hazard if ADOT Bridge Construction

Coincides with Proiect Construction

ADOT would not expect any substantial traffic

or safety issues if construction of the new US 93

bridge and the proposed Project were to coincide

(Elters 2000).The Proposed Action includes

close coordination with ADOT to ensure that

bridge construction does not take place when

heavy equipment is delivered. Therefore, no

significant impacts would occur.

Worker and Public Health and Safety, Including

Construction and Ogeration Practices

Implementation of the specific programs and

measures to ensure public health and safety as

well as worker safety included in the Proposed

Action would minimize adverse effects to public

services or worker health and safety to below the

level of significance.

Effect of Increased Traffic Created by the

Commuting Workforce

The effect of the commuting workforce on

traffic is described above. During peak

construction of Phase l, there would be a

commuting workforce of about 650 individuals

and essentially all of the workers would come

from Kingman. With an assumed level of car

pooling (1.5 workers per vehicle), this means

that the daily two-way peak would be about 430

vehicles. This short-tenn increase would

represent an increase of about 7 percent

compared to current traffic along US 93. This

effect would be noticeable by area residents but

would not be significant. lt would not likely

cause ADOT to downgrade the LOS for either l

40 or US 93. Phase 2 would require additional

commuting construction workers; however,

these levels would be less than Phase 1.

Construction workers would not likely use

corridor segment R1 (Hackberry Road) because

it is unimproved and would be much slower

compared to US 93.

Gas Piggline Oggrational Safety

Afier installation, the pipeline would be

hydrostatically tested to verify the integrity of

the completed steel pipeline system. ln

accordance with 49 CFR I92 regulations, the

hydrostatic test pressure would range from l.l to

l.5 times the pipeline’s maximum operating
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pressure. To accomplish this integrity testing,

the pipeline would be hydrostatically tested in

sections, at locations to be determined based

upon elevation change, and water transferred

across sections afier testing. The pipeline owner

and operator would conduct maintenance of the

pipeline. Routine activities primarily would

involve inspection for leaks. Inspection of the

line would be accomplished in accordance with

U. S. Department of Transportation regulations,

Part 192.105, 106, and 107.

The pipeline would be patrolled by air every six

months. Routine inspection also would be

conducted annually using a two-track vehicle or

by foot. If leaks were encountered, they would

be isolated, exposed, and repaired in accordance

with industry practices. Because the potential for

a catastrophic event is low, the operation of the

pipeline would not result in substantial effects to

public or worker safety and therefore there

would be no significant impact.

Should a catastrophic event such as a gas

pipeline explosion occur, the site construction or

site operations manager would immediately

contact appropriate staff with Mohave County

(Emergency Operations Plan), Arizona

(Emergency Response and Recovery Plan), and

the US Department of Transportation. Onsite

staff would assist these and other agencies with

such essential functions as communications, fire

fighting, emergency medical assistance, law

enforcement, assistance, evacuation, and search

and rescue.

Increased Demand for Police and Fire Protection

and Emergency Medical Services

The Proposed Action includes all necessary

utilities at the plant site, including security, fire

suppression, water supply, wastewater disposal,

and emergency medical care. Individuals trained

in cardio pulmonary resuscitation (CPR) and

emergency medical procedures will be on site.

Hazardous waste material would be removed by

a licensed contractor and properly disposed in an

approved landfill. Therefore, construction and

operation of the power plant and ancillary
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facilities (including the pipeline) would not

place significant additional demands on or

deteriorate county public services.

Alternative R Gas Pipeline Corridor

The effects of this altemative would be the same

as for the Proposed Action except for safety

issues related to traffic. Construction would take

place generally along US 93 that would also be

used for equipment deliveries and by commuting

construction workers. These effects would not

rise to the level of significance.

Alternative T Gas Pipeline Corridor

The effects of this altemative would be the same

as for the Proposed Action except construction

of the gas pipeline along the Altemative T gas

pipeline corridor would have less of an effect on

traffic than the Proposed Action or Altemative

R. These effects would be less than significant.

Corridor Segment C2

Use of corridor segment C2 for any pipeline

route would not result in any adverse impacts

that would differ substantially from the

Proposed Action, nor would construction in this

corridor segment cause any significant effects.

Communication Facilities

The installation of the OPGW and microwave

towers would have little or no effect on public

safety and services.

No-Action Alternative

No adverse effects on public safety and services

would occur if the No-Action Altemative were

adopted.

3.17.2.6 Mitigation and Residual Impacts

No significant impacts would result from the

implementation of the Proposed Action with the

actions incorporated to reduce or prevent

impacts. As a result, no additional measures to
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mitigate significant impacts have been identified

for public safegg and services and there would be

no residual significant impacts.

3.18 NOISE

This section describes the existing noise

environment at and in the vicinity ofthe

proposed power plant site, and assesses potential

noise impacts associated with the Proposed

Action and altematives. Noise-sensitive

receptors that may be affected by noise are

identified, as well as the laws, ordinances,

regulations, and standards that regulate noise

levels at those receptors. The following

discussion describes the results of sound level

measurements, acoustical calculations, and

assessment of potential noise impacts. Where

appropriate, mitigation measures are proposed to

reduce potential Project-related noise impacts to

acceptable levels.

3.18.1 Affected Environment

Noise-sensitive receptors are land uses

associated with indoor and outdoor activities

that may be subject to stress or significant

interference from noise. They often include

residential dwellings, mobile homes, hotels,

motels, hospitals, nursing homes, educational

facilities, and libraries. Industrial, commercial,

and agricultural and undeveloped land uses

generally are not considered sensitive to ambient

noise. A land use map (Figure 3.7-I ) that

identifies residences and other land uses where

quiet is an important attribute of the

environment within the region of influence is

located in Section 3.7.

The general area surrounding the proposed

power plant site, pipelines, and associated

facilities varies from flat areas, to rolling hills, to

fairly mountainous and rocky terrain east of the

proposed power plant site. The area is primarily

open rangeland that is undeveloped or grazed by

livestock and/or wild bunos. The general area

shows evidence of some vehicle traffic;

however. the disturbance appears predominantly

limited to small areas (e.g.. near well sites). The
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developed uses in the vicinity are limited to the

Mead-Phoenix Project 500-kV transmission line,

the Phelps Dodge water pipeline, scattered water

wells, a clay mining operation, and one

residence. The residence is located

approximately I mile southwest of the proposed

power plant site (and directly east of the

proposed wells and agricultural use).

Land uses along the proposed pipeline corridor

are primarily open space. There are four

residences within corridor segment T5 just east

of the Big Sandy River crossing. West of the Big

Sandy River, there are six residences located

within corridor segment T4. Five additional

residences are located just outside the corridor,

generally located along the highway. There is

only one residence located in corridor segment

T3. There is one residence along Hackberry

Road, but it is outside the corridor.

There are approximately 41 residences dispersed

along US 93 (R3. R4, and R5). There is also a

small subdivision, Sierra Vista Estates, south of

I-40 in T20N, Rl4W, Sections I2 and I3, which

is approximately 0.75 miles west of the Mead

Liberty 345-kV transmission line and one

residence just east of corridor segment T2.

3.18.1.1 Fundamentals of Acoustics

Noise generally is defined as loud, unpleasant,

unexpected, or undesired sound that disrupts or

interferes with normal human activities.

Although exposure to high noise levels has been

demonstrated to cause hearing loss, the principal

human response to environmental noise is

annoyance. The response of individuals to

similar noise events is diverse and influenced by

the type of noise, the perceived importance of

the noise and its appropriateness in the setting,

the time of day and the type of activity during

which the noise occurs, and the sensitivity of the

individual.

Sound is a physical phenomenon consisting of

minute vibrations that travel through a medium,

such as air, and are sensed by the human ear.

Sound generally is characterized by a number of
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variables including frequency and intensity.

Frequency describes the sound’s pitch and is

measured in Hertz (Hz), while intensity

describes the sound’s loudness and is measured

in decibels (dB). Decibels are measured using a

logarithmic scale. A sound level of I0 dB is

approximately the threshold of human hearing

and is barely audible under extremely quiet

listening conditions. Normal speech has a sound

level of approximately 60 dB. Sound levels

above about I20 dB begin to be felt inside the

human ear as discomfort and eventually pain at

still higher levels. The minimum change in the

sound level of individual events that an average

human ear can detect is about 3 dB. An increase

(or decrease) in sound level of about I0 dB is

usually perceived by the average person as a

doubling (or halving) of the sound’s loudness,

and this relation holds true for loud sounds and

for quieter sounds.

Because of the logarithmic nature of the decibel

unit, sound levels cannot be added or subtracted

directly and are somewhat cumbersome to

handle mathematically. However, some simple

rules ofthumb are useful in dealing with sound

levels. First, if a sound’s intensity is doubled,

the sound level increases by 3 dB, regardless of

the initial sound level. Thus, for example:

60dB + 60dB = 63dB

80dB + 80dB = 83dB

Hertz is a measure ofhow many times each

second the crest of a sound pressure wave passes

a fixed point. For example, when a drummer

beats a drum, the skin of the drum vibrates a

number oftimes per second. A particular tone

that makes the drum skin vibrate I00 times per

second generates a sound pressure wave that is

oscillating at I00 Hz, and this pressure

oscillation is perceived as a tonal pitch of I00

Hz. Sound frequencies between 20 Hz and

20,000 Hz are within the range of sensitivity of

the best human ear.
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Sound from a tuning fork (a pure tone) contains

a single frequency. In contrast, most sounds one

hears in the environment do not consist of a

single frequency, but rather a broad band of

frequencies differing in sound level. The method

commonly used to quantify environmental

sounds consists of evaluating all of the

frequencies ofa sound according to a weighting

system that reflects that human hearing is less

sensitive at low frequencies and extremely high

frequencies than at the mid-range frequencies.

This is called “A” weighting, and the decibel

level measured is called the A-weighted sound

level (dBA). In practice, the level of a noise

source is conveniently measured using a sound

level meter that includes a filter conesponding

to the dBA curve.

Although the A-weighted sound level may

adequately indicate the level of environmental

noise at any instant in time, community noise

levels vary continuously. Most environmental

noise includes a conglomeration of noise from

distant sources that creates a relatively steady

background noise in which no particular source

is identifiable. A single descriptor called the Leq

(equivalent sound level) is used. Leq is the

energy-mean A-weighted sound level during a

measured time interval. It is the “equivalent”

constant sound level that would have to be

produced by a given source to equal the

fluctuating level measured.

Finally, another sound measure known as the

Average Day-Night Noise Level (Ldn) is

defined as the A-weighted average sound level

for a 24-hour day. It is calculated by adding a I0

dB penalty to sound levels in the night (l0:00

p.m. to 7:00 a.m.) to compensate for the

increased sensitivity to noise during the quieter

evening and nighttime hours. Sound levels of

typical noise sources and environments are

provided in Table 3.l 8-I as a frame of reference.
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Military Jet Take-off with

After-bumer 50 ti

Pile Driver 50 fi

Ambulance Siren (100 ft)

Newspaper Press (5 ft)

Power Lawn Mower 3 ft

Motorcycle (25 ft)

Propeller Plane Flyover (1,000

fi)

  

  

  

Passenger Car, 65 mph (25 ft)

Living Room Stereo (15 ti)
  

  

Light Traffic (100 fi)

Softwhisr 5 fi

—

3.18.1.2 Region of Influence

The region of influence is based on the location

ofnoise sensitive receptors, such as residences,

relative to the plant, the pipeline corridors, and

the communication facility locations, and the

radius of the significant noise contours.

3.18.1.3 Existing Conditions

The ambient noise in the vicinity of the Project

area is typical of a rural area. Noise was

measured for a 24-hour period on Friday, June 9,

2000 at 8:00 a.m. (Caithness 2000). Noise was
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TABLE 3.18-1

SOUND LEVELS OF TYPICAL NOISE SOURCES AND NOISE ENVIRONMENTS

A-WEIGHTED SOUND LEVELS

  

Scale of Noise Loudness

A-Weighted (Relative to a

Noise Source (at a Given Sound Level in Reference Loudness

Decibels dBA Noise Environment of 70 Decibels*

Civil Defense Siren l00tt Carrier FlitDeck —

Commercial Jet Take-off (200 120 Threshold of Pain

fi "32 times as loud

Ia Rock Music Concert

Boiler Room

Printing Press Plant

  

Sound

~

Air Conditionin Unit 100 ft D artment Storei

Office

Ambient Sound "1/8 as loudN
—

Recording Studio Just Audible

~-—Threshold offlearin

  

  

  

Human Judgment of

  
  

  

* 16 times as loud

Very Loud

"8 times as loud

  

*4 times as loud

*2 times as loud

Moderately Loud

“‘70 decibels

(Reference Loudness)

  

  

  

  

measured within I50 feet of the nearest

residence to the proposed power plant site

(Figure 3.18-1). A Metrosonics DB3080 noise

meter, set to record the average noise (L,q dBA)

in 30-minute intervals, was used to measure the

noise. The A-weighted scale was used to

measure noise and the slow response option

(five measurements per second) was applied.

The general background noise was 42.5 dBA.

The exception was when unrelated construction

activities (water well drilling and pipeline trench

construction) were occurring from 8:00 a.m. to

noon. During this time, the average background
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noise was about 58 dBA. The graphical

representation of the 24-hour noise survey is

shown on Figure 3. l 8-2. During the 24-hour

period, the average noise was 45.9 dBA. Figure

3.I8-3 shows the noise level (5I.8 dBA) from

8:00 a.m. to noon when construction was

occurring. Figure 3. I 8-4 shows the background

noise (42.5 dBA) recorded from noon until 8:00

a.m. the next moming in the absence of

construction activities. This is assumed to be the

typical background noise level for the general

Project area. Sound levels at specific locations

would be dependent on that location's proximity

to existing noise sources such as roadways and

industrial and agricultural equipment.

3.18.2 Environmental Conseguences

3.18.2.1 Identification of Issues

The following issues were identified during the

preparation ofthis noise analysis:

0 Potential noise impacts from operation of

the proposed power plant.

0 Potential noise impacts from construction of

all Project facilities including the access

road, wells, and natural gas pipeline.

3.18.2.2 Significance Criteria

Significance criteria were based on Mohave

County noise standards and EPA noise

compatibility guidelines, as described below.

Mohave County

The Mohave County General Plan identifies

sound levels that are considered to be

compatible with various land uses. Sound levels

up to 65 dBA Ldn are considered compatible

with residential land uses. Implementation

measure N2 of the General Plan “requires

developments which generate offsite noise levels

in excess of 65 dBA Ldn to mitigate noise levels

so they do not exceed the County’s standards."
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U. S. Environmental Protection Agency

The EPA has published acoustical guidelines

designed to protect the public health and welfare

with an adequate margin of safety. The

guidelines are presented in Table 3. I 8-2. The

guidelines classify the various areas according to

the primary activities that are most likely to

occur in each. A review of the table shows that

an indoor noise environment of 45 dBA Ldn will

permit speech communication in homes, while

an outdoor Ldn not exceeding 55 dBA will

permit nonnal speech communication. An

l..,Cq(34) of 70 dB is identified as protecting

against damage to hearing.

Therefore, impacts related to noise would be

considered significant ifthe EPA guidelines of

55 dBA Leqm, at the nearest residence was

exceeded or if the county standard of 65 dBA

Ldn would be exceeded.

3.18.2.3 Impact Assessment Methods

The assessment of noise impacts required the

identification of Project-related noise sources

and the location of noise-sensitive receptors.

Acoustical calculations were performed to

estimate the noise levels from Project

construction and operation at the closest noise

sensitive receptors. lmpacts were based on the

Project’s compliance with applicable noise

criteria, as reflected in the significance criteria.

3.18.2.4 Actions Incorporated Into the

Proposed Action to Reduce or

Prevent Impacts

The Proposed Action incorporates the following

noise abatement measures to reduce or prevent

impacts:

Noise reduction measures would be included in

the design of the turbines and the turbine

housing. The air intake system would include

silencers to reduce noise from the combustion

turbine compressor inlet. The turbines would be

contained within an insulated shell to further

reduce noise levels.

Affected Environment and

Environmental Consequences

June 2001



   

TABLE 3.18-2

YEARLY AVERAGE EQUIVALENT SOUND LEVELS IDENTIFIED AS

REQUISITE TO PROTECT THE PUBLIC HEALTH AND WELFARE WITH

AN ADEQUATE MARGIN OF SAFETY

Indoor

  

  

   

Measure   

To Protect

Against

  

  

Activity Hearing Loss

Interference Consideration

Residences

__—__

Residential with

No Outside Ldn 45 45

S ace

~-—

Commercial -6

rm'."‘iirim <a>
70 ¢

_IE'%—_

—___—

—

~-—

a)

Farm Land and

L,q(24) ( 70

Land

General

Source: EPA 1974

  

 

 

Residential with

Outside Space

and Farm
  

  

 
 

  

  

  

  
  

Unpopulated

  

  

CODE:

(a) Since different types of activities appear to been associated with different levels, identification of a maximum level

for activity interference may be difficult except in those circumstances where speech communication is a critical

  

activity

(b) Based on lowest level.

(c) Based only on hearing loss.
  

(d) An L,q(;, of 75 dB may be identified in these situations so long as the exposure over the remaining 16 hours per

da is low enou h to result in a ne Ii ible contribution to the 24-hour averae (i.e., no reater than 1 db.)
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Q Construction other than well drilling is

anticipated to occur 10-hours per day. 5 days

per week, thereby limiting the potential for

noise on nights and weekends. Construction

equipment would be required to have

manufacturer's recommended muffiers.

3.18.2.5 Impact Assessment

Proposed Action

Prowsed Power Plant

Construction of the power plant would result in

a temporary increase in the ambient noise level

in the vicinity of the construction activity. The

magnitude of the impact depends on the type of

construction activity, noise level generated by

various pieces of construction equipment,

duration of the construction phase, distance

between the noise source and receiver, presence

or absence of noise barriers, and time of day.

Figure 3.18-5 shows noise levels generated by

typical pieces of construction equipment. The

construction noise is anticipated to be generated

only during daylight hours. and would be

temporary.

Noise is produced during the operation ofa

power plant. The primary noise sources at a

typical power plant include combustion turbine

generators (CTGs) and associated CTG air

inlets, heat recovery steam generators (HRSGs),

steam turbine generators (STGs), cooling tower

fans, transfonner areas, feed pumps (i.e., boiler,

retum, and circulation), and ancillary

switchgear. The overall noise level generated by

these components would depend on the physical

layout ofthe facility, numbers ofindividual

equipment units, and mitigation measures

incorporated into the facility design.

Equipment needed to operate the proposed

power plant has a guaranteed noise limit of 66

dBA at 400 feet from the “noise envelope" of

the equipment. The noise envelope encloses the

turbines, HRSG, STG, cooling towers, and

ancillary equipment. It must be noted that this is

the noise at steady state (100 percent load)
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baseload operation exclusive of transients,

startup and shutdown, pulse filter cleaning,

HRSG duct firing, steam bypass, atmospheric

venting, and other off-nonnal and emergency

conditions. However, this guarantee is for a two

on-one 520-MW configuration (two turbines,

two HRSGs, and one STG). As a conservative

estimate of the extra one-on-one configuration

(one turbine, one HRSG, and one STG planned

for Phase 2), it is assumed that the noise

estimate of a one-on-one configuration would be

similar, although the one-on-one configuration

has one less turbine. The proposed configuration

is thus assumed to generate approximately 69

dBA Leq at the 400 feet “noise envelope” of the

equipment.

Acoustical calculations were performed to

estimate the Project-generated sound level at

various distances from the power plant fence

line. Calculations assumed that the sound level

from the Project components would be constant

and would decay based on “point source”

acoustical characteristics. A point source decays

sound at a rate of6 dB per doubling of distance

from the source-receiver pair. This is a

logarithmic relationship describing the

acoustical spreading of a pure undisturbed

spherical wave in air. The effects of atmospheric

absorption, ground attenuation, and intervening

topography and structures that may further

reduce propagated noise levels, were not

considered due to many uncertainties. Therefore,

the results are considered to be the worst case.

The results of the calculations are summarized in

Table 3.18-3. The predicted noise level at 400

feet represents the closest point of the noise

envelope to the southem property boundary, and

thus represents the highest noise level off the

proposed power plant site. Since all other plant

facilities would be farther from the property

boundary, the predicted noise along the southem

property line represents the maximum “fence

line” noise. A review ofTabIe 3.18.3 shows that

the 65 dBA Ldn Mohave County compatibility

requirement is located at approximately 910 feet

from the fence line. The EPA 55 dBA Ldn

compatibility guideline is located approximately
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Table 3.18-3

PREDICTED NOISE LEVELS FROM BIG SANDY POWER PLANT

Average Hourly Noise

Level from Big Sandy

Power added to Measured

Ambient Noise (Leq )

 

 

 

 

    

Average Hourly Noise Level

from Big Sandy Power

Plant (L,q)

Distance from Big

Sandy Power Plant

  

Total DaylNight Noise

Level (Ldn )

 

  

—~

residence)

47-1

6.600

  

4,000 feet from the fence line. No residences are pulling sites would be about 3 miles apart and

located within the 55 dBA or the county 65 dBA ground disturbance activities would last only l

Ldn noise contour. Therefore, no significant or 2 day(s) of the 75-day construction period at

noise impacts would be expected from power each site. The slightly elevated noise levels

plant operation. associated with construction vehicles would

cease afier construction or installation activities

Proposed ACCGSS Road, Water Pi@|il'|8S, and cease. All of the construction activities are

!V_e_l|5_ expected to occur within the existing right-of

way and would be temporary.

No residences are located in close proximity of

the proposed access road and wells; therefore, Proposed Gas Pigline Corridor

no significant noise impacts would occur.

As described in Section 2.0, the corridor for the

Communication F3Ci|iti8S proposed natural gas pipeline would include

corridor segments Rl, Cl, T3, C3, T4, and R5.

Noise impacts from installation of the OPGW Noise sensitive receptors along each corridor

option or microwave option would be short term segment are described below.

and small in magnitude due to the limited time

frame of construction activity. Accordingly, any Corridor Segment R5 follows the alignment of

one location would be affected only for only the Pr0POS€d 866655 l'0fld W65! I0 U5 93. IUFIIS

three to five days for the OPGW, each ofthe I5 north and follows along the east side ofthe US

93 to the intersection ofthe highway and the
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Mead-Phoenix Project 500-kV transmission line.

This corridor segment crosses the Big Sandy

River and through the community of Wikieup.

There are four residences that would be located

in or near the corridor segmentjust south of

Wikieup.

Through about 2 miles of Wikieup the land in

the corridor tends to be partially to completely

disturbed by development and ranching

activities; there are up to l5 residences and up to

6 businesses, including a gas station, located in

or near the pipeline corridor.

Corridor segment T4 parallels each side the

Mead-Phoenix Project 500-kV and Mead

Liberty 345-kV transmission lines through a

designated l-mile wide utility corridor. There

are four residences located in the corridor,

several along US 93; five additional residences

are located between the highway and the

transmission line corridor. Despite the

residences, a majority of this corridor is

undisturbed rangeland that is used for grazing.

Similar to corridor segment T4, the land within

corridor segment C3 includes relatively

undisturbed areas used for grazing. There are no

residences located in this corridor segment.

Corridor segment T3 includes relatively

undisturbed rangeland, though some

development is present toward the northern end

of the corridor segment. There is one residence

within this corridor segment.

Con'idor segment Cl crosses undeveloped

rangeland that is used for grazing. The corridor

crosses both Old US 93 and US 93. Old US 93 is

a well-maintained dirt road that provides access

to Windmill Ranch residences (40-acre parcel

residential area) and Sierra Vista Estates

(residential subdivision in Section l3, T20N,

Rl4W)

Corridor segment Rl parallels Hackben'y Road,

a dirt road maintained by Mohave County. The

corridor crosses through relatively undisturbed

rangeland that is used for grazing. Disturbance is
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limited to access roads, an old mining area

(Section 3, T20N, Rl 3W), and one residence

located along the east side of the road (Section

3, T20N, Rl3W).

Noise from pipeline construction is anticipated

to be short tenn and temporary, and would occur

only during the daytime hours.

Alternative Gas Pipeline Corridors

The alternative natural gas pipeline corridors

follow entirely along road alignments

(Altemative R) or entirely along the

transmission line alignment (Altemative T).

Noise sensitive receptors near each corridor

segment, which have not been described under

the proposed corridor, are described below.

Corridor segment R4 includes areas east of and

adjacent to the US 93 right-of-way. The land is

relatively undisturbed and is primarily used for

grazing, though there are some scattered

residences. This corridor segment also crosses

through the Carrow-Stevens Ranches ACEC

(refer to Section 3.10). There are about eight

residences located within the corridor along the

east side of US 93; additional residences are

present outside of the corridor segment to the

east of the corridor segment and west of US 93.

The land uses present in corridor segment R3 are

very similar to those described for corridor

segment R4. There are about four residences

located within the corridor segment; additional

residences are present outside the corridor

segment and along the west side of US 93.

Corridor segment R2 follows along Hackben'y

Road, which is an unpaved public road

reportedly maintained by Mohave County. The

land in the area is undisturbed; there are no

developed uses except one residence that is

located outside the corridor segment.

Corridor segment T5 generally follows the

Mead-Phoenix Project 500-kV and Mead

Liberty 345-kV transmission lines from the plant

site to its intersection with US 93, except for the

Affected Environment and
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area where the corridor segment crosses the Big

Sandy River. There are about four residences

located in this corridor segment.

Corridor segment T2 is primarily undisturbed

rangeland. There are two residences located in

the corridor segment and one additional

residence just outside the corridor segment.

Land uses in corridor segment T1 are similar to

those described for corridor segment T2; there

are no residences located in this corridor

segment.

Corridor segment C2 follows Old US 93. This

corridor segment is narrow, including only the

road right-of-way. The land use near the road is

generally grazing—there are a few scattered

residences (on minimum 40-acre parcels).

Noise from pipeline construction would be

short-tenn and temporary, and would occur only

during the daytime during the week.

No-Action Altemative

Q The Project would not be developed under

the No-Action Alternative. Under this

altemative, Project generated sound levels

identified in the sections above would not

occur.

3.18.2.6 Mitigation and Residual Impacts

0 No significant impacts would result from the

implementation of the Proposed Action with

the actions incorporated to reduce or prevent

impacts. No measures to mitigate adverse

impacts have been identified for noise.

There would be no residual significant

 

impacts.

I
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4.0 CUMULATIVE IMPACTS
 

This chapter defines cumulative impacts,

describes the methodology for assessing these

impacts, describes projects and activities

considered in this assessment, and presents the

results organized by resource topic.

4.1 DEFINITION OF CUMULATIVE IMPACTS

The Council on Environmental Quality’s (CEQ)

regulations for implementing the National

Environmental Policy Act (NEPA) define

cumulative impacts as

“the impacts on the environment which

result from the incremental impact of

the [proposed] action when added to

other past, present, and reasonably

foreseeable fiiture actions and regardless

of what agency (Federal or non-Federal)

or person undertakes such other actions.

Cumulative impacts can result from

individually minor but collectively

significant actions taking place over a

period of time.” (Title 40 Code of

Federal Regulations [CFR] Part 1508.7)

4.2 IMPACT ASSESSMENT

METHODOLOGY

A cumulative impact analysis is based on a

number of assumptions. CEQ guidance limits

cumulative impact analysis to “important issues

of national, regional, or local significance”

(CEQ 1997). Therefore, not all issues identified

for direct or indirect impact assessment in this

EIS are analyzed for cumulative effects.

Potential impacts from the Big Sandy Energy

Project (Project) action and altematives are

captured and characterized for each resource

topic in Chapter 3.0. Because of the wide

geographic scope of a cumulative impact

assessment and the variety of activities assessed,

cumulative impacts are commonly examined at a

more qualitative and less detailed level than are

direct and indirect impacts caused by the action

altematives.

Big Sandy Energy Project 44

Public documents prepared by agencies of

Federal, state, and local govemment are the

primary sources of information regarding

present and reasonably foreseeable future

actions. Actions undertaken by private persons

and entities are assumed to be captured in the

infonnation provided by such agencies. Cited

Records of Conversation document some of the

many follow-up phone calls made to verify,

update, or expand on information in public

documents.

The regions of influence are specific to each

resource topic and are the same as presented for

each resource topic in Section 3.0. Forty years is

the period considered for reasonably foreseeable

future actions. Criteria determining the

significance of cumulative impacts are the same

as presented in Section 3.0. Unless otherwise

noted, there is no difference in the intensity or

context of potential cumulative impacts between

the Proposed Action, Altemative R, or

Altemative T, which are described in Section

2.0.

4.3 PROJECTS AND ACTIVITIES

CONSIDERED

Following are descriptions of past, present, and

reasonably foreseeable future projects and

activities that would potentially contribute to

cumulative impacts if the Project is

implemented. Additional information

conceming some projects and activities is

included in results presented for some resource

topics.

4.3.1 Griffith Energy Pro'|ect

This project involves building and operating the

Griffith Energy Project (Griffith), a 520

megawatt, natural gas-fired, combined cycle

power plant, on private land south of Kingman,

Arizona (Westem Area Power Administration

[Westem] 1999). Griffith interconnects with the

Westem Pacific Northwest-Pacific Southwest

Intertie and Parker-Davis transmission systems

to supply power to the competitive electric

Cumulative Impacts
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wholesale market. Construction of this plant is

expected to be completed in Summer 2001. The

Sacramento Valley Aquifer is the source of

water for Griffith.

4.3.2 Mead-Phoenix 500-kV Transmission

Line Pro'|ect

This project is a 500-kilovolt (kV),

altemating-current transmission line running

north-south through the Project region of

influence and between the Westwing (Perkins)

Substation north of Phoenix, Arizona and the

Mead Substation located in Boulder City,

Nevada (Westem 1989). The transmission line,

built in 1994 and 1995, is approximately 225

miles long with approximately 120-foot steel

lattice towers spaced approximately 1,200 feet

apart. Right-of-way in this area is 150, 175, or

200 feet depending on whether it is along an

existing 500-kV line, a 345-kV line, or standing

alone.

4.3.3 Mead-Libegy 345-kV Transmission

Line Project

The Mead-Liberty transmission line parallels the

Mead-Phoenix project described above. lt was

constructed in 1966 and l967 (Swanson 2001).

4.3.4 U.S. Highway 93 Wikieuglnterstate 40

(I-40) Widening

Currently, the Arizona Department of

Transportation (ADOT) is finalizing an

Environmental Assessment for this highway

improvement project. ADOT proposes to widen

in phases the existing highway between Wikieup

and Interstate 40 (I-40) to four lanes divided by

an open median, a concrete median barrier, or a

continuous left-tum lane (ADOT 2000). The

project would utilize an existing ADOT right-of

way (200 feet wide) and would require l,263

acres of additional right-of-way from private

landowners, the BLM, and the Arizona State

Land Department. Currently, only two small

segments totaling approximately 7 miles that are

located just south of I-40 on U.S. Highway 93

(US 93) are in ADOT’s construction plans for

funding in 2003 and 2004; additional

Big Sandy Energy Project

construction would occur after 2004 (Ellis

2001).

4.3.5 US 93 Highway Santa Maria-Wikieug

Widening

ADOT is currently implementing this highway

improvement project for a segment of US 93

from Wikieup south to the Santa Maria River

(ADOT 1995). It involves widening the existing

two-lane roadway to four lanes divided by an

open median, a concrete median barrier, or a

continuous left-tum lane. ADOT currently has

200 feet of existing right-of-way along the

roadway. An additional 108 feet of right-of-way

(256 acres) will be required for the proposed

improvements.

4.3.6 US 93 Big Sandy River Bridge

Addition

ADOT is proposing to build an additional bridge

across the Big Sandy River west of the existing

bridge as part of the US 93 widening projects

described above. The existing bridge will

provide two lanes for north-bound traffic while

the new bridge will provide two lanes for

southbound traffic. Construction is not slated to

begin until 2003, a full year afier the Project

related gas pipeline crossing of the Big Sandy

River would be completed (Ellis 2001).

4.3.7 Cattle Grazing in Southem Big Sandy

Valley

The Greenwood Peak Community, Groom Peak,

and Gray Wash allotments are located

approximately 3 miles south of Wikieup. There

are no division fences or natural boundaries

separating the Greenwood Peak Community

allotment from the Groom Peak allotment, and

livestock readily drift from one to the other.

Cattle are grazed yearlong on the Groom Peak

and Gray Wash allotments (Bureau of Land

Management [BLM] 2000a).

These allotments run north and south along the

Big Sandy River south of Wikieup to the middle

Signal Road crossing and extend east across US

93 into the Aquarius Mountains and west into

the Hualapai Mountains. Cattle graze yearlong
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throughout each allotment and there are no

pasture fences on the BLM-administered

portions of these allotments (BLM 2000b).

Grazing also occurs on Banegas Ranch, as

described below.

4.3.8 Banegas Ranch

This is an existing ranch located 3 miles south of

Wikieup along the Big Sandy River, with

existing rights to divert approximately 2,400

acre feet per year from the Big Sandy River.

However, historical water use has probably been

no greater than 300 acre feet per year. About

50 acres will continue to be irrigated; crops

include Bemiuda grass, hay, alfalfa forage, and

nut trees (Koblitz 2001). Grazing consists of

approximately 250 animal unit months (AUMs)

(cattle). Caithness purchased the ranch and is in

the process of transferring a portion of the

property to MCEDA. The ranch will continue to

utilize water rights for ranch operations

including irrigation of forage crops and water for

livestock.

4.3.9 Residential Development in Big Sandy

Valley

There are 40-acre plots being sold for ranchettes

in the Windmill Ranches development located

approximately 15 to 20 miles north of Wikieup

on both sides of US 93. Using conservative

numbers, there is the potential for approximately

250 shallow water wells if all the 250 lots are

built on. At this time, less than one-tenth of the

parcels are inhabited. Most are being sold to out

of-state owners and are not being developed.

Because these parcels are greater than 36 acres,

they do not have to go through a development

review process by Mohave County Planning.

There are several other residential areas north of

Windmill Ranches and south ofthe l-40/US 93

intersection on Old Highway 93 for sale; these

include Silverado Acre Estates Tract 3805, a

subdivision with 1-acre lots, and Silverado

Ranches with 40-acre parcels (Taylor 2001 and

Delmar 2001).

Big Sandy Energy Project 4,3

4.3.10 Hualapai Lands in Big Sandy Valley

The Hualapai Tribe is considering developing a

60-acre parcel of Trust Land located

approximately 18 miles north of the Project

plant site. The Hualapai would use the existing

50-gpm well on the property (Bravo 2000) as a

source of water for a potential aquaculture or

agriculture project. In addition, there are two

individually owned tribal parcels (allotted lands)

in the vicinity of the 60-acre parcel which have

the potential to be developed for agricultural or

other purposes in the reasonably foreseeable

future.

4.3.11 Arkosic Road

Mohave County has applied for a perpetual

right-of-way for an approximately 1.8 mile-long

public road (to be called Arkosic Road) and

utility corridor across approximately 3.6 acres of

public lands administered by BLM near

Wikieup. The proposed Arkosic Road is

identical to the county road proposed as part of

the Project (refer to Section 2.2.4 for a detailed

description), and Caithness has agreed to build

and pave Arkosic Road. The BLM is currently

preparing an Environmental Assessment for

Arkosic Road pursuant to NEPA. The purpose

of Arkosic Road would be to provide a public

road and utility corridor for existing and future

property owners in the area. Legal access is

needed for current residents and an existing

mining operation. The unpaved road used by

residents and the mine to access US 93 at

milepost 128 has been closed by ADOT for

safety reasons. For the purpose of this

cumulative assessment the potential effects of

Arkosic Road are already covered by the

Proposed Action.

4.3.12 Phelps Dodge Bagdad Mine Wellfield

The Phelps Dodge Bagdad Mine is located on

Burro Creek, approximately 18 miles east

southeast of the proposed power plant site. The

mine produces copper and molybdenum ore

through open-pit mining methods. Copper and

molybdenum concentrates are produced from the

ore using conventional milling and froth

flotation methods, and are shipped offsite for
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smelting. Cathode copper is produced by

leaching low-grade ore and extracting copper

from the pregnant leach solution using solvent

extraction and electrowinning methods.

Water is supplied to the Bagdad Mine by as

many as 14 shallow groundwater production

wells located along the Big Sandy River,

between 5 and l3 miles north-northwest of the

proposed power plant and production wellfield.

The Bagdad production wells range in depth

from about 100 to I40 feet, and are all

completed in the upper aquifer. Water from the

Bagdad wellfield is delivered to the mine

through a pipeline. Power is delivered to the

wellfield by an H-frame, wood pole transmission

lien that is located between the existing Mead

Liberty and Mead-Phoenix Project transmission

lines, north of the wellfield.

The total amount of groundwater withdrawn by

Phelps Dodge to supply the Bagdad Mine is

unknown, but has been estimated by the U.S.

Geological Survey to be approximately 2,005

acre-feet per year (refer to Section 3.4).

4.3.13 Cell Tower Sites in Big Sandy Valley

Mohave County has approved the installation of

seven cell tower sites in the Big Sandy Valley

from I-40 south to the county line. These towers

will be located adjacent to US 93 in elevated

areas approximately 7 to I0 miles apart. The

towers will be approximately 190 feet high, will

be constructed as steel lattice structures, and will

have no lighting requirements. The nearest

location to the power plant site is in the

southeast quarter of Section l, Tl 5N, Rl3W. An

additional repeater tower will be located on

Aubrey Peak, approximately 10 miles east of the

valley (Delmar 2001).

IMPACTS AND MITIGATION BY

RESOURCE

4.4

This section, organized by resource topic,

presents the results of analyses of potential

cumulative impacts attributable to

implementation of the Big Sandy Energy Project

action altematives. When applicable mitigation

measures which could reduce or avoid impacts

Big Sandy Energy Project
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are discussed. Impacts are analyzed with an

amount of detail commensurate with their

importance. Each resource was evaluated using

the same significance criteria defined in Section

3.0.

4.4.1 Air Resources

Negligible emissions of regulated air pollutants

are expected associated with the existing Mead

Phoenix Project 500-kV and Mead-Liberty 345

kV transmission lines, existing cattle grazing in

the Southem Big Sandy Valley, residential

development, and future development of

Hualapai lands in the Big Sandy Valley.

Therefore, it is not anticipated that these

activities or structures would contribute

significantly to cumulative impacts to air

resources in combination with the Proposed

Action.

Griffith is located about 70 kilometers (km) (43

miles) from the proposed power plant site.

Evaluation of cumulative air quality impacts

resulting from existing and permitted sources is

a requirement ofNew Source Review

permitting. For such evaluations, Arizona

regulations require that sources within 50 km

(31 miles) of a Proposed Action must be

considered in the ambient air impact analysis.

Beyond that range, it has been found that gas

fired utility plants usually result in negligible

impacts relative to the significance criteria

thresholds. Therefore, it is not likely that Griffith

will contribute to an exceedance of significance

criteria within the region of influence of the

project when combined with the Proposed

Action.

Construction projects have only a short-tenn

effect on air quality. Emissions of gaseous

pollutants from construction vehicles, and

particulate emissions from earth moving and

other activities tend to have very localized

effects. The cumulative effect of the US 93

highway and bridge improvements projects and

other projects involving construction in

combination with construction of the Project

would be negligible, since there is almost no

overlap in the time frame for the construction

activities. Construction phase and operational
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impacts of the Proposed Action have been

evaluated by refined dispersion modeling, and

indicate that these impacts do not exceed

significance criteria. Adding the short-tenn

construction effects of other projects in the

vicinity of the Proposed Action is not anticipated

to cause exceedances of the significance criteria.

If future land development within the Project

region of influence is residential, then there

would be relatively little contribution to air

quality impacts from the development itself. A

potential increase in vehicle traffic in the

vicinity may have a minor, localized effect on

air quality. Future land development when

combined with the Proposed Action would not

adversely contribute to the air quality parameters

(e.g., NAAQS and increments) used as the

significance criteria for the Project.

The Proposed Action, when added to identified

past, present, and reasonably foreseeable future

actions in the Big Sandy Valley, is not expected

to cause exceedances of significance criteria

thresholds for air resources; therefore, there

would be no significant cumulative impacts.

4.4.2 GeoIogylPaleontolggy

There are no known areas of regional geological

or potential mineral resource development of

economic importance in the region of influence.

Therefore, the cumulative actions when added to

the Proposed Action would not have significant

impacts. The Project and cumulative actions

would not impact any existing mining

operations. The Project and cumulative actions

may remove a small portion of the Valley’s sand

and gravel resources from potential

development, ; however, this impact would not

be significant because of the extent of these

resources in the Big Sandy Valley and

northwestem Arizona.

Significant portions of vertebrate fossils have

been found within portions of the Big Sandy

formation in the southem end of the Big Sandy

Basin. However, most of the past, present, and

reasonably foreseeable future actions in the

region of influence would not have the potential

to adversely affect any undiscovered fossil
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resources, or would be required to survey and

recover these resources before construction (e.g.,

US 93 projects). Therefore, any impacts on

paleontological resources would be less than

significant.

The Proposed Action, with mitigation, when

added to any other past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley, is not expected to cause exceedances of

significance criteria thresholds for geological

and paleontological resources; therefore, there

would be no significant cumulative impacts.

4.4.3 Soils

The development projects included in Section

4.3 have potential to impact soils in the region of

influence. However, since these projects fall

under Federal, state, tribal, and local

jurisdiction, it is expected that best management

practices to reduce soil erosion would be

implemented. The Project, with mitigation,

when added to any other past, present, and

reasonably foreseeable future actions in the Big

Sandy Valley, is not expected to exceed

significance criteria thresholds for soils.

Therefore, there would be no significant

cumulative impacts.

4.4.4 Groundwater

The past, present, and reasonably foreseeable

actions are not expected to impact springs and

seeps. However, since the Project would impact

Cofer Hot Spring, there would be significant

cumulative impacts.

Negligible impacts on groundwater resources are

expected associated with the existing

transmission lines and the US 93 road-widening

and bridge projects. Therefore, it is not

anticipated that these activities would contribute

to cumulative impacts on groundwater resources

in combination with the Project.

Griffith is located in the Sacramento Valley

groundwater basin. Water for Griffith will be

supplied by groundwater pumped from the

Project property. Because Griffith is located in a

separate groundwater basin approximately 40
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miles from the Project, there are no potential

cumulative impacts to the groundwater resources

of the Big Sandy groundwater basin attributed to

the two projects.

The total amount of groundwater consumed to

support grazing is believed to be on the order of

80 acre-feet per year (refer to Table 3.4-I ). This

amount of groundwater consumption was

analyzed as part of the affected environment in

Section 3.4 and, therefore, there would be no

cumulative effects beyond the Project.

The source of water for land being developed for

residential use will likely be groundwater

pumped from the upper alluvial aquifer. Based

on the planned development of the Windmill

Ranches development located approximately I5

miles north of Wikieup, there is the potential for

approximately 250 lots supplied by 250 shallow

water supply wells at buildout. Assuming each

well will supply one single-family residence

with an average occupancy of 3.5, and an

average water use of I20 gallons per capita per

day, the total annual water use of the

development at buildout is estimated to be

l05.000 gallons per day, or about I I7 acre-feet

per year. lt is assumed that nearly half of this

water will be recharged to the upper aquifer

through septic systems. The net consumption of

groundwater would be about equal to the exiting

consumption of groundwater for domestic uses,

or 0.25 percent of total groundwater outflow.

There are three existing parcels belonging to the

Hualapai Tribe in the Big Sandy Valley. One

well, placed in the upper aquifer. is located on

tribal land. This well has not been used for the

past 30 years, but according to tribal members,

may potentially be used in the future for

aquaculture or agricultural purposes. Because

this well would be pumping a relatively small

volume of water from the upper aquifer (about

80 ac-it/yr), the impacts on the groundwater

resources of the Big Sandy basin would be

minor.

The groundwater production wells that would be

used to supply the power plant would be

completed solely in the lower aquifer. The

Bagdad Mine groundwater production wells are

completed in the upper aquifer, and are located

north of the predicted area of potential impact to

the upper aquifer from the Proposed Action

(refer to Section 3.4, Groundwater). Because of

this, there would be no potential cumulative

impact to the lower aquifer.

The potential cumulative impact to the upper

aquifer from groundwater pumping to supply the

power plant and the Bagdad Mine can be

expressed as the total amount of groundwater

withdrawn from the two aquifers. The results of

groundwater modeling indicate that groundwater

flow from the middle aquifer to the upper

aquifer may be reduced by as much as 564 ac

ft/yr as a result of pumping to supply the power

plant (refer to Section 3.4, Groundwater). The

cumulative impact to the upper aquifer, based on

the predicted flow reductions to the upper

aquifer (564 ac-ft/yr) and pumping to supply the

Bagdad Mine (2,005 ac-ft/yr), is therefore

estimated to be 2,569 ac-fi/yr, most of which is

attributed to mine pumping.

The potential cumulative impact to the

groundwater resources of the Big Sandy Basin

from the Proposed Action (4,850 ac-ft/yr) and

the Bagdad Mine (2,005 ac-ft/yr) can be

expressed as the total amount of groundwater

withdrawn (approximately 6.855 ac-ft/yr).

Because only minor changes to the amounts of

water used by these past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley and because the water system is currently

balanced (i.e., average use equals average water

recharge), cumulative impacts to groundwater

resources are not expected to be significant.

4.4.5 Surface Water

The only past, present, or reasonably foreseeable

actions in the Big Sandy Valley that consume

surface water resources are cattle grazing and

the agricultural operations including the Banegas

Ranch and evapotranspiration from vegetation

including the increasing populations of tamarisk.

These are existing and were considered as part

of the affected environment in Section 3.5.

Temporary impacts on surface water quality

would occur during construction of the proposed
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gas pipeline across washes and at crossings of

the Big Sandy River. Similar impacts likely

would occur resulting from the construction of

the US 93 bridge addition and road expansion.

However, these impacts would be short-lived

and would not occur at the same time, and thus

would not be considered significant when added

to the effects of the Proposed Action.

The Proposed Action, with mitigation, when

added to any other past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley, is not expected to cause exceedances of

significance criteria thresholds for surface water;

therefore, there would be no significant

cumulative impacts.

4.4.6 Floodplains

Federal and/or county regulations require

projects to mitigate potential adverse impacts to

affected floodplains. Such mitigation measures

are the responsibility of those constructing or

operating the projects and activities. Given these

requirements, the Proposed Action, when added

to any other past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley would not result in significant cumulative

impacts on floodplains.

4.4.7 Land Use and Access

None of the past, present, and reasonably

foreseeable future actions in the region of

influence are anticipated to result in any

substantive inconsistency with land use laws,

ordinances, or regulations (BLM, state, or

county). The US 93 widening and bridge

additions would provide minor positive effects

on area access. Thus, the Proposed Action when

added to any other past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley, is not anticipated to exceed significance

criteria as a result of the Proposed Action.

Therefore, there would be no significant

cumulative impacts.

4.4.8 Grazing Management

Cumulative impacts on grazing management are

expected to be minor for all of the projects and

Big Sandy Energy Project
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activities considered for analyzing Project

cumulative impacts. Impacts on grazing

allotments from the projects and activities

described above would remove small portions of

the land available for grazing within the region

of influence.

The Proposed Action, when added to any other

past, present, and reasonably foreseeable future

actions in the Big Sandy Valley, is not expected

to cause significant impacts on grazing

management.

4.4.9 Recreation Wilderness and Visual

Resources

 

Some additional temporary demand for

recreation facilities, developed and undeveloped,

and wilderness would result from large

construction projects such as Griffith and US 93

road and bridge improvement projects. Smaller

increases in pennanent recreation and wildemess

demand may occur from the additional

population in Windmill Ranches. Because of the

wide range of recreation and wildemess

opportunities in the area and the small increases

in demand, the cumulative impacts would be

less than significant.

The US 93 bridge and widening, and cell towers

could result in substantial impacts on the scenic

quality or landscape characteristics of the area.

Visual impacts related to the cell towers would

depend on tower location. The Griffith project is

outside the region of influence for visual

analysis. The transmission projects represent

minor to substantial impacts on the visual

quality of the valley, since they can be a

noticeable to dominant feature in the area

depending on distance and viewpoint. None of

the remaining projects or actions (grazing,

Banegas Ranch, residential development,

Hualapai lands, Phelps Dodge Bagdad Mine

wellfield) substantially alter the visual quality of

the valley. The visual impacts related to US 93

actions, cell towers, and transmission lines could

be considered adverse in a predominantly

rural/residential area. The proposed Project

would contribute to the cumulative impact, but

would provide a different visual effect than the

cell towers and transmission line structures.
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The Proposed Action, when added to any other

past, present, and reasonably foreseeable actions

in the Big Sandy Valley, is not expected to cause

exceedances of the significance criteria

thresholds for recreation, wildemess, and visual

resources. There would be no significant

cumulative impacts on recreation or wildemess.

However, there would be cumulative adverse

impacts on visual resources.

4.4.10 Areas of Critical Environmental

Concem

The widening of US 93 through the Carrow

Stephens Ranches ACEC would have adverse

impacts, since any construction would result in

removal of vegetation within the ACEC. The

ranch has been affected by the initial

construction of US 93 past the historic ranch

buildings. Widening of this area would include

relocation ofUS 93 to avoid historic areas and

some regrading of areas to reduce visual

impacts, resulting in a positive impact.

Cumulatively, these actions would require

removal of native vegetation, which violates

BLM Management Prescription I0 for the

ACEC and triggers the significance criterion of

inconsistency with the BLM Management

Prescriptions. No cumulative impacts would be

anticipated on the Three Rivers Riparian ACEC

from any of the past, present, or reasonably

foreseeable actions.

The Proposed Action, with mitigation, when

added to any other past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley, would likely cause an exceedance of a

significance criteria threshold for the Carrow

Stephens Ranches Area of Critical

Environmental Concem (ACEC) unless

mitigation would be implemented. Therefore,

there would be a potential for significant

cumulative impacts on the Carrow-Stephens

Ranches ACEC.

4.4.11 Vggetation

All of the past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley would result in some disturbance to

vegetation. Any projects occurring in the Big
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Sandy Valley that result in the clearing of

xeroriparian communities would require proper

mitigation and/or compensation in order not to

exceed significance thresholds.

The Griffith and US 93 road and bridge projects

likely would result in pennanent clearing of

native plant communities. However, Griffith is

located approximately 40 miles from the

Proposed Action and impacts on vegetation

associated with each project are expected to be

local and isolated. The two US 93 road

widening projects would overlap in part with the

proposed pipeline. Impacts on vegetation along

this corridor can be lessened by minimizing the

areas of disturbance, reseeding, and fencing

revegetation areas to avoid disturbance by

livestock and off-road vehicles. Because the

US 93 River Bridge Addition Project is

scheduled to occur approximately two years

after the construction phase of the Project is

completed, impacts on vegetation associated

with each project are expected to be isolated and

minor as long as planned revegetation efforts are

successful. However, an unmitigated loss of

xeroriparian habitat would be a significant

cumulative impact.

The existing transmission lines have caused both

temporary and pennanent disturbance to

vegetation communities. Both routes have been

revegetated and the impacts associated with

these lines when added to the Proposed Action

would not be cumulatively significant.

Changes to native plant communities have

resulted from current and historic cattle grazing

in the southem Big Sandy Valley, including

Banegas Ranch. Continued grazing at Banegas

Ranch may limit revegetation of native plant

communities. Adverse impacts can be

minimized by fencing revegetation areas to

allow native plant communities to reestablish.

Future residential development on private lands

as well as residential and/or agricultural

development on Hualapai lands in the Big Sandy

Valley would result in both temporary and

pennanent disturbance to vegetation

communities. The nature and severity of the

impact would depend on the size of area
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disturbed, as well as the nature and success of

any revegetation efforts made, but significance

criteria are not expected to be exceeded.

The Proposed Action, with mitigation, when

added to any other past, present, and reasonably

foreseeable future actions in the Big Sandy

Valley, is expected to cause exceedances of

significance criteria thresholds for vegetation.

Therefore, there is a potential for significant

cumulative impacts.

4.4.12 Wetlands, Rigarian Areas, and Waters

of the United States

The Griffith project has impacted waters of the

United States as a result of disturbances

occurring during construction activities. Because

the Griffith project is located 40 miles from the

Proposed Action, it would not contribute to

cumulative effects in the Big Sandy Valley.

Several washes classified as waters of the United

States cross the existing transmission lines in the

Big Sandy Valley. Impacts would be minimal

and cumulative since existing access roads

would be used.

The US 93 road-widening and Big Sandy River

Bridge addition projects would result in impacts

on wetlands and riparian areas where the

highway crosses the Big Sandy River. These

three projects would involve the placement of

permanent surface structures. Depending on the

nature of mitigation measures taken, impacts to

wetlands and riparian areas due to these projects

could be significant. However, it is expected that

ADOT requirements for mitigation would

reduce impacts to a less than significant level.

Therefore, the Proposed Action, when added to

other past, present, and reasonably foreseeable

future actions, would not result in significant

cumulative impacts on wetland and riparian

areas at the Big Sandy River. A decline in flows

at Cofer Hot Spring from the Proposed Action

would be a significant impact. No other effects

on flows are expected from past, present, or

reasonably foreseeable future actions.

Existing cattle grazing in the southem Big Sandy

Valley, including Banegas Ranch, is causing
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adverse effects to wetlands and riparian areas

adjacent to the Big Sandy River. Future

residential development on private lands as well

as residential and/or agricultural development on

Hualapai lands in the Big Sandy Valley may

result in either temporary or pennanent

disturbance to waters of the United States. The

severity of the impact on waters ofthe United

States would depend on the size of area

disturbed, as well as nature and the success of

mitigation efforts. Since such developments

would be under thejurisdiction ofthe U.S.

Anny Corps of Engineers, adequate mitigation

would be required in residential developments,

and cumulative impacts on waters of the United

States would be mitigated. However, long-tenn

cumulative impacts in areas of future

development are not expected to exceed

significance criteria.

Based on the significance criteria for this

Project, and the impact that would occur on the

wetland resulting from a decline in flows at

Cofer Hot Spring, the cumulative impacts

resulting from the Proposed Action, alone or

when added to other past, present, and

reasonably foreseeable future actions in the Big

Sandy Valley, would be considered significant.

4.4.13 Fisheries and Wildlife

Some bird mortality may occur from bird

collisions with the existing Mead-Phoenix 500

kV and Mead-Liberty 345-kV transmission

lines. Also, construction of these lines may have

resulted in loss of nests or nesting habitat.

Nesting habitat also likely would be lost as a

result of ADOT’s road widening projects,

residential development, and the Griffith project.

The loss of nesting habitat would be an adverse

cumulative impact, but would not be significant

since there would not be a reduction in bird

breeding opportunities.

The addition of a bridge on US 93 over the Big

Sandy River may have an adverse effect on

night-roosting bats that use the existing US 93

bridge structure. lf construction occurs during

daylight hours, this should not impact night

roosting bats. The Big Sandy River Bridge

addition would cause short-term impacts to
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fisheries and wildlife due to habitat disturbance

associated with construction activities, and

adverse cumulative impacts would likely occur.

Cumulative impacts to fisheries and wildlife are

expected to be minor as a result of the US 93

road improvements projects, existing cattle

grazing, and potential land development in the

Big Sandy Valley.

Existing cattle grazing in the southem Big Sandy

Valley is causing adverse effects to the Big

Sandy River water quality, as well as to fisheries

and wildlife inhabiting the Big Sandy River and

adjacent riparian areas. Potential land

development in the Big Sandy River Valley also

may adversely impact fisheries and wildlife by

degrading or destroying their habitats.

Mitigation for residential development would

reduce adverse impacts. However, due to the

small-scale nature of development in the valley

and the limited impacts of grazing, impacts to

fisheries and wildlife are not expected to be

significant. The Proposed Action, with

mitigation, when added to other past, present,

and reasonably foreseeable actions, is not

expected to cause an exceedance of the

significance criteria threshold for fisheries and

wildlife. However, any migratory bird losses due

to the Proposed Action or past, present, and

reasonably foreseeable future actions would

result in a violation of the Migratory Bird Treaty

Act, and result in significant cumulative

impacts.

4.4.14 Threatened, Endangered, Progsed,

and Other Sggial Status Sgcies

There is a potential for adverse cumulative

impacts on threatened, endangered, and

proposed, species; however, the determination

on the significance of cumulative impacts on

these species is deferred until consultation with

USFWS is completed.

There is a potential for cumulative impacts on

the southwestem willow flycatcher from the

Proposed Action and the US 93 Big Sandy River

bridge addition. Any crossing of the perennial

reach of the Big Sandy River and removing

riparian vegetation could decrease habitat

Big Sandy Energy Project
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available to the flycatcher. Even if these areas

are revegetated, cattle grazing in the Big Sandy

Valley, including Banegas Ranch, would have

an additive negative effect if cattle are not

fenced out of the riparian areas until vegetation

is well established. Any impacts on riparian

areas along the Big Sandy River may also

decrease breeding habitat for the Yuma clapper

rail and westem yellow-billed cuckoo and

foraging habitat for the bald eagle. Any impacts

on areas of Tertiary limestone lakebed deposits

would adversely affect habitat for the Arizona

cliffrose. The final determination of the

significance of these impacts would come from

Section 7 consultation with USFWS.

Sensitive species of bats may be temporarily

displaced by actions in the Big Sandy Valley

including the Proposed Action and other past,

present, and reasonably foreseeable future

actions. The bats may use the bridge crossing

over the Big Sandy River for a roosting site;

therefore, the bridge addition project could

negatively impact sensitive bats. In addition,

culverts under US 93 may be used for roosting

sites, and highway construction could cause the

bats to leave.

Ground-clearing disturbances also have the

potential to impact sensitive species of reptiles.

Proposed projects such as the residential land

development, and the Griffith project, would

permanently alter habitat and make it

unavailable to reptiles. Mitigation measures

taken to minimize habitat destruction and direct

mortality of these animals during construction

would reduce impacts. All habitat loss for the

desert tortoise must be mitigated in order to

reduce further impacts on this species.

The proposed US 93 bridge addition project over

the Big Sandy River may impact sensitive

amphibian and fish species within the river and

surrounding riparian areas. Mitigation measures

required for road construction would limit the

extent and intensity of impacts.

The Proposed Action, when added to other past,

present, and reasonably foreseeable future

actions, has the potential to have cumulative

impacts on sensitive plant species’ habitat.
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Projects on private land would need to comply

with the Arizona Native Plant Law administered

by the Arizona Department of Agriculture.

Projects under Federal jurisdiction would

include measures to minimize impacts on

sensitive plants. Thus, no significant cumulative

impacts on sensitive plant species are

anticipated.

4.4.15 Cultural Resources

Although available information is not precise, it

indicates that, on average, various types of

projects and activities are disturbing or

destroying only a few significant cultural

resources each year from an inventory of a few

thousand significant resources within the Big

Sandy River Basin. lmpacts from regulated

projects and activities within this area are being

mitigated.

Recent projects in the Big Sandy River Basin

include the Mead-Phoenix 500-kV Transmission

Project and US 93 upgrades between the Santa

Maria River and Wikieup. Cultural resource

surveys for these projects resulted in the

discovery and recording of about 50

archeological and historical sites. Adverse

effects to most of the significant sites in this

inventory have been avoided and mitigation

studies have been conducted at fewer than ten

significant sites that were adversely affected.

Although these sites have been lost from the

regional inventory of cultural resources,

important archaeological and historical

infonnation was recovered and preserved.

A survey of cultural resources was completed

for the improvements project for US 93 from

Wikieup north to I-40. It identified almost 60

additional archaeological and historical sites,

and slightly more than half of these are

considered significant. Analysis of how many of

these sites will be affected by the planned

upgrades, which are scheduled to occur over the

next two decades, is ongoing. Surveys also

would be required for other projects requiring

Federal permits, such as Griffith and cell tower

sites.

Big Sandy Energy Project
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Cultural resource surveys were not conducted

for projects undertaken prior to regulatory

requirements for environmental review, such as

the Mead-Liberty 345-kV Transmission Line

Project. Also, surveys are not required for

private land developments, such as the ongoing

residential developments in the northem portion

of the Big Sandy River Basin. Impacts from

these unregulated activities also are not

mitigated, and therefore probably represent the

most substantial increment to cumulative

impacts on cultural resources within the region.

The Proposed Action and other past, present,

and reasonably foreseeable future actions are

within an area that the Hualapai Tribe considers

an important traditional cultural landscape. The

Tribe concludes that any intrusion into the Big

Sandy Valley would adversely affect the

traditional cultural landscape and would

therefore have significant cumulative impacts.

The Proposed Action, when added to any other

past, present, and reasonably foreseeable future

actions in the Big Sandy Valley, would cause an

exceedance of significance criteria thresholds for

traditional cultural resources. Therefore,

significant cumulative impacts would occur.

4.4.16 Socioeconomics and Environmental

Justice 

Because the Griffith project would be completed

near the time construction starts on the Big

Sandy Energy Project, there would be little

overlap of construction craft workers. As the

Grifiith project is completed, many workers are

expected to remain in the Kingman area and

would then be hired to work on the Project. This

represents a positive cumulative effect, because

workers could continue to live in the Kingman

area without having to relocate.

Road construction along US 93 from Santa

Maria to Wikieup is currently ongoing.

Construction oftwo small segments along US

93 from Wikieup to I-40, located just south of

the Interstate, would occur during construction

of the Proposed Action. They should not

significantly hamper the commuting workforce
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from Kingman as the new roadway will parallel

the existing two-lane highway.

Development of the Hualapai land project would

provide positive benefits related to

environmental justice; however, none of these

positive impacts would be considered

significant.

The Proposed Action, when added to any other

past, present, and reasonably foreseeable future

actions in the Big Sandy Valley, is not expected

to cause exceedances of significance criteria

thresholds for socioeconomics and

environmental justice. Therefore, significant

cumulative impacts would not occur.

4.4.17 Public Safeg and Services

EMF levels were modeled in the 1986 Mead

Phoenix if00-kVDC Transmission Line Project

Environmental Impact Statement. Those levels

were previously found to not pose a risk to

human health and safety. In general, road

widening projects along US 93 would not cause

traffic congestion. This is because new lanes

would be constructed parallel to the existing

route without road closure.

The cumulative possibility of catastrophic

accidents at the Griffith project or during ADOT

bridge construction is considered remote. In the

unlikely event of disasters, applicable Federal,

state and county emergency preparedness

procedures, described in Section 3.17, would be

followed. ADOT emergency procedures would

apply in the event of construction or traffic

accidents that could occur during road and

bridge construction.

Applicable procedures for human health and

safety would likely be strictly enforced for any

project or action involving hazardous materials

or wastes or safety concerns, such as road or cell

tower construction. This would include the

proper handling and storage of all hazardous

materials, as well as procedures for waste

disposal, and implementation of worker health

and safety procedures.

Big Sandy Energy Project
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The Proposed Action, when added to any other

past, present, and reasonably foreseeable future

actions in the Big Sandy Valley, is not expected

to cause exceedances of significance criteria

thresholds for public safety and services if the

procedures above are implemented. Therefore,

significant cumulative impacts are not likely to

OCCUT.

4.4.18 Noise

Increases in ambient noise levels resulting from

construction activities (e.g., US 93 project,

residential or road construction) would be short

term and temporary, and likely would be limited

to daylight hours. These impacts would not be

considered significant.

The Proposed Action, when added to any other

past, present, and reasonably foreseeable future

actions in the Big Sandy Valley, is not expected

to cause exceedances of significance criteria

thresholds for noise. Therefore, significant

cumulative impacts would not occur.

4.5 SUMMARY OF CUMULATIVE IMPACTS

Significant adverse cumulative impacts would

not occur on air, geology/paleontology, soils,

surface water, floodplains, land use, grazing

management, recreation, wildemess, waters of

the United States, fisheries, wildlife (with the

exception of migratory bird losses),

socioeconomics, environmental justice, public

safety and services, and noise. For most resource

areas, the degree of cumulative adverse impacts

would depend on the extent of mitigation

employed to reduce adverse impacts. Positive

cumulative economic and public service impacts

would occur as a result of the Proposed Action

and past, present, and reasonably foreseeable

future actions.

Use of mitigation specified in this Draft EIS

would reduce many impacts of the Proposed

Action to less than significant. However,

potentially significant cumulative impacts may

occur to migratory birds, due to nest losses and

collisions.

Cumulative Impacts
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Existing roads, buildings, and transmission

structures already provide visual impacts in the

Big Sandy Valley. Proposed cell towers would

contribute to this impact. The proposed Project

would add less than significant impacts to the

cumulative impacts.

Based on the significance criteria for this

Project, the impacts on Cofer l-lot Spring would

be significant since the groundwater withdrawal

would affect a spring and a wetland. The

cumulative effects of all of past, present, and

foreseeable future actions would be a significant

impact on Hualapai traditional cultural

resources. Impacts on the Carrow-Stephens

Ranches ACEC would be both positive and

significantly adverse, due to the nature of the

significance criteria and BLM Management

Prescriptions for these areas.

A detennination on the significance or

cumulative impacts on threatened and

endangered proposed and listed species will be

made after the completion of consultation with

USFWS and is anticipated to be reflected in the

Final EIS

~
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5.0 OTHER REQUIRED CONSIDERATIONS 

5.1 IRREVERSIBLE AND IRRETRIEVABLE

COMMITMENT OF RESOURCES

The Council on Environmental Quality (CEQ)

regulations for implementing the National

Environmental Policy Act (NEPA) require

consideration of “irreversible and irretrievable

commitments of resources” that would result

from the Project or its altematives. However,

CEQ has not defined each of these terms. For

the purposes of this analysis, the tenn

“irreversible commitment” has been interpreted

to mean material, non-material, and financial

resources consumed (e.g., minerals, soil

productivity) that cannot be replaced. For

example, the use of natural gas for electricity

generation represents an irreversible

commitment of natural gas for that purpose. An

“irretrievable commitment” of resources refers

to the loss of production, harvest, or use of

natural resources, that occur over the life of the

proposed Project. The amount of production

foregone is irretrievable, but the action can be

reversed. For example, some or all of the

grazing acreage in the plant site is irretrievably

lost while the area serves as a power plant. The

productivity of the area for grazing is lost, but

after the power plant use is finished, the plant

could be removed, the site reclaimed, and

grazing could resume.

For this Project, the Proposed Action and

altematives differ only in the route and location

of the natural gas pipeline to the proposed power

plant, and in the redundant communication

systems for operation of the substation. Unless

specific commitments of resources differ

between the Proposed Action and Project

altematives, commitments of resources are

discussed together. The resources examined

correspond with the resources discussed in

Section 3.0. Additional sections outline the

resource commitments for construction activities

and plant operations. For all resources, including

construction materials and fuels, the No-Action

altemative would result in no irreversible

commitment of resources, and a small

irretrievable commitment of soil, land use,

Big Sandy Energy Project 5_1

vegetation, and grazing where the existing well

pads and access road are located.

5.1.1 Air Resources

During power plant and pipeline construction, an

increase of gas emissions including nitrogen

oxide (NOX), carbon monoxide (CO), sulfur

dioxide (SOZ), and particulates (PM|0), and an

increase of fugitive dust, is anticipated. Sources

contributing to these increases include

construction vehicles and equipment, as well as

earth clearing/grading operations. Impacts to air

resources are not expected to be significant, but

degradation to air quality that would occur

during construction would be irretrievable. Air

quality impacts associated primarily with earth

moving activities and equipment would be

reversible upon completion of Project

construction. Plant operations would result in

emissions of PM|0, NOX, S02, and formaldehyde

for the life of the Project. Pipeline operation may

also result in irretrievable changes in regional

haze and nitrogen and sulfur deposition. Minor

visibility impairment is expected due to NOX,

SO;, and particulates represents an irretrievable

commitment over the life of the Project. These

air quality effects would be reversible following

the life of the Project.

5.1.2 GeologyIPaleontology

There are no known areas of regional geological

importance or mineral resource development

potential that would be destroyed or made

inaccessible by the proposed power plant and its

associated facilities (e.g., evaporation ponds).

There are no known paleontological resources

that would be located along the proposed or

altemative pipeline routes. Mitigation during

construction would protect previously

unidentified fossil localities. Therefore, the

Proposed Action would result in no irretrievable

or irreversible commitments of geological or

paleontological resources.

Other Required Considerations
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5.1.3 Soils

Soils would potentially be lost through water

and wind erosion as a result of the Proposed

Action. Increased soil erosion may occur where

vegetation is removed and the surface is

disturbed during construction. Additionally, the

compaction of soils, loss of topsoil, and mixing

of topsoils and subsoils may inhibit natural

revegetation, increasing potential soil erosion.

Increased erosion may reduce the productivity of

the soil. Though actions have been incorporated

into the Proposed Action to reduce soil erosion,

the loss of soil during construction and operation

of the Project represents an irretrievable and

irreversible commitment of resources.

5.1.4 Groundwater

Groundwater resources would be irreversibly

and irretrievably committed as a part of the

Proposed Action. Groundwater would be

extracted from the lower aquifer at a maximum

rate of 3,000 gallons per minute (gpm) for about

40 years. Most of this water would cycle through

the plant and be lost to evaporation; the

remaining cycled water would be discharged

into an evaporation pond. A small percentage of

pumped water would be used for agricultural

activities. Only some water used for agricultural

activities and flow augmentation could

potentially recharge groundwater. Water

consumed by plant operations and evaporation

ponds represents an irretrievable commitment of

groundwater resources. Though drawdown of

the aquifers would be irretrievable over the life

of the Project, the aquifers could recharge to its

existing level over time and this commitment

would be considered reversible. The Project is

likely to affect Cofer Hot Spring whose flow

would likely be reduced over the 40-year life of

the Project. This reduction of flow to Cofer Hot

Spring would also be irretrievable over the life

of the Project, and until the aquifer is recharged.

5.1.5 Surface Water

Surface water quantity and quality could be

affected as a result of the Proposed Action.

Grading for the plant site and access road, as

Big Sandy Energy Project
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well as construction of the pipeline, may

temporarily disturb surface water quality in

immediately adjacent areas by increasing

sedimentation and turbidity. The commitment of

surface water resources represents an

irretrievable loss; however, loss of these

resources would be anticipated for only the life

of the Project.

The reduction of flow to the Big Sandy River

would be mitigated through the addition of other

surface water sources. This is an irretrievable

commitment of this water resource.

5.1.6 Floodplains

The Proposed Action may result in the

irretrievable commitment of floodplain

resources during pipeline construction

depending upon the method of pipeline

installation. If a directional drilling method is

used for pipeline installation, there would be no

effect on floodplain resources and no

irretrievable commitment of resources would

occur. However, if the trenching method is

employed for pipeline installation, there would

be some temporary irretrievable impacts on

floodplains.

5.1.7 Land Use and Access

The Proposed Action would result in

irretrievable commitments of land use resources.

The proposed power plant, associated substation,

evaporation ponds, agricultural activities, access

road, and optical ground wire (OPGW)

installation, would be located on 159 acres of

predominantly grazing land. Land uses along the

pipeline route may be temporarily or

permanently disrupted, depending on the

particular use and particular alignment. For

example, structural land uses within the selected

alignment would need to be relocated for the life

of the Project, but grazing uses only need to be

relocated during pipeline construction and until

revegetation occurred. The changes to land use

would be reversible over varying lengths of

time, which represents an irretrievable

commitment of land uses ranging from the

construction period to the life of the Project.
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5.1.8 Grazing Management

As described under land uses, lands currently

used for grazing would be affected by the

Proposed Action because these lands would be

temporarily disturbed or would no longer be

available for grazing over the life of the Project.

Grazing range areas within the pipeline corridors

would be reclaimed to restore nearly all forage

production. Though all areas could be reclaimed

for grazing, the loss of grazing land represents

an irretrievable commitment of grazing

TCSOUFCCS.

5.1.9 Recreation, Wilderness, and Visual

Resources

5.1.9.1 Recreation and Wilderness

Recreation and wildemess resources may

experience some irretrievable impacts as a result

of the Project. The temporary increased

population from construction may utilize

recreation and wildemess resources.

Recreational resources could also be affected by

the improved access to remote areas by the

proposed access road. The road would allow

increased use of off-highway vehicles in the

landscape surrounding the proposed power plant

site, potentially increasing disturbance and

erosion. These effects resulting from the

Proposed Action represent an irretrievable

commitment of recreational and wildemess

['6SOUFCCS.

5.1.9.2 Visual Resources

Irreversible and irretrievable commitments of

visual resources would result from construction

of the proposed power plant, access road,

agricultural development, and pipeline. The

proposed power plant and facilities would

pennanently alter the existing terrain and

vegetation, resulting in irreversible and

irretrievable commitments of visual resources.

The power plant and associated structures, vapor

plumes, and lighting at night would alter views

within the Big Sandy Valley for the life of the

Project, and would therefore be considered an

irretrievable commitment of resources.

Big Sandy Energy Project
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5.1.10 Areas of Critical Environmental

Concern

The pipeline along the transmission lines

(Proposed Action and Altemative T gas pipeline

corridor) would be routed to avoid the historical

Carrow-Stephens Ranches altogether to avoid an

irretrievable commitment of this resource. Since

no other ACEC would be affected, there would

be no irreversible or irretrievable commitment of

I'€SOUTCCS.

5.1.11 Vggetation

Construction activities at the proposed power

plant site and associated facilities, including the

proposed access road and OPGW sites, would

disturb approximately 159 acres of vegetation.

Of the 159 acres, 24 acres would be temporarily

disturbed and then reclaimed through regrading

and revegetation. Pipeline construction along the

proposed route would result in the disturbance of

399 acres within a 90-foot right-of-way and an

additional 7 acres for extra workspace. Most of

the area disturbed by construction of the pipeline

would be reclaimed and revegetated, resulting in

a permanent disturbance area of only about 48

acres. The loss of vegetation at the plant site and

associated facility areas, along the access road,

in the agricultural area, at the OPGW sites, and

along the pipeline route would be anticipated to

last for at least the life of the Project and would

be considered an irretrievable commitment of

biological resources.

5.1.12 Wetlands, Riparian Areas, and Waters

of the United States

5.1.12.1 Wetlands and Riparian Areas

There should be no direct or indirect impacts on

wetlands or riparian areas due to erosion and

sedimentation at the plant site. Construction of

the natural gas pipeline across the Big Sandy

River (corridor segment R5) has the potential to

temporarily disturb riparian areas, depending on

the construction method employed. A trenching,

installation, and backfill method would result in

irretrievable impacts on a 50-foot-wide swath

through this riparian area, while directional

Other Required Considerations
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drilling under the Big Sandy River and riparian

zone would not have any substantial impacts on

wetlands. The reduction in flow at Cofer Hot

Spring would have the potential to impact the

wetland at that location, and would be an

irretrievable commitment of resources. Crossing

the Big Sandy River in corridor segment T5

would not require disturbance to wetlands or

riparian areas; no irretrievable commitment of

resources would be anticipated.

The use of groundwater could affect flow in the

Big Sandy River out of Granite Gorge. Measures

are planned that would augment these flows and

prevent the irretrievable commitment of

resources.

5.1.12.2 Waters of the United States

Several ephemeral streams are located within or

adjacent to the proposed power plant site and the

associated substation and evaporation pond, as

well as in the vicinity of four water production

wells and three monitor wells. In addition,

ephemeral streams cross the proposed

agricultural area. The access road to the

proposed power plant site and the optical ground

wire would also cross ephemeral stream

channels. Due to the extensive grading and

recontouring, both an irreversible and

irretrievable commitment of waters of the

United States would occur.

The proposed pipeline route would cross I75

ephemeral stream channels; and the altemative

pipeline route would cross I72 ephemeral

stream channels. There would be temporary,

irretrievable, affects on waters of the United

States during construction of the gas pipeline.

Recontouring and revegetation of wash areas

would restore these areas, to the extent feasible,

to preconstruction conditions.

5.1.13 Fisheries and Wildlife

Direct mortality of fossorial mammals and

reptiles may occur during the construction of the

proposed power plant and pipeline and

installation of the communication facilities.

Foraging and breeding activities of birds and

Big Sandy Energy Project

other animals in proximity to the construction

site may be temporarily interrupted. Small raptor

species that nest in large trees or saguaros may

experience irreversible nest failure due to the

removal of saguaros and large trees for

construction. Nesting raptors also may be

affected by human activity near their nests

during the breeding season. Construction of the

proposed power plant may result in the direct

mortality of the desert tortoise due to

construction traffic. Destruction of burrows may

result in displacement of tortoise. The increased

construction traffic on the proposed access road

may result in the mortality of small mammals

and reptiles attempting to cross the road. These

would be considered irreversible and

irretrievable commitments of wildlife resources.

The pipeline route may result in direct short

term impacts on fisheries and wildlife as a result

of construction activities adjacent to US 93. If

the trenching method were used to install the

underground pipeline, there would be several

temporary impacts on aquatic habitats associated

with the Big Sandy River resulting in a

irretrievable commitment of fishery and wildlife

resources.

The proposed evaporation ponds could provide a

place where transient, migratory, or wintering

waterbirds such as herons, ducks, and shorebirds

could feed and rest. Heavy metal concentrations

potentially could occur in the ponds, resulting in

detrimental impacts on waterbirds. Due to the

proximity of the evaporation ponds to the

existing Mead-Phoenix and Mead-Liberty

transmission lines, the possibility of birds

striking transmission lines would be greater.

Adverse effects of the evaporation ponds on

wildlife would be considered an irretrievable

commitment of wildlife resources, and any loss

of migratory birds would be an irreversible

impact.

5.1.14 Threatened, Endangered, Progsed,

and Other Sge_cial Status Sgies

Several threatened, endangered, proposed,

candidate, and other special status species may

be affected as a result of the construction and
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operation of the Proposed Action. Mitigation

efforts would be made for each of these species

to minimize irreversible and irretrievable

impacts on that species. Species with the

potential to be irreversibly or irretrievably

impacted as a result of the construction and/or

operation of the Proposed Action are discussed

below.

5.1.14.1 Southwestern Willow Flycatcher

The southwestem willow flycatcher may

experience some temporary disturbance of

nesting habitat and breeding activities as a result

of construction activities. Construction

generated noise and vegetation removal along

the pipeline route could disrupt southwestem

willow flycatcher habitat. As a result, the

southwestern willow flycatcher population in the

Project area may be irreversibly reduced. If

boring was used to install the pipeline at the Big

Sandy River (in corridor segment R5), removal

of habitat resulting in potentially irreversible

commitment of endangered species resources

may be eliminated. The Altemative T gas

pipeline corridor does not cross the Big Sandy

River in an area of perennial water with

associated riparian vegetation, so impacts on the

southwestem willow flycatcher or its habitat

would not be expected.

5.1.14.2 Bald Eagle

lrretrievable commitments of resources could

occur from the installation of evaporation ponds,

which may attract waterfowl, a potential food

source for bald eagles. As a result of feeding on

this waterfowl, eagles may consume heavy

metals from the evaporation ponds. Also, the

location of the ponds may increase the collision

risk for bald eagles with transmission lines

resulting in some eagle mortality. Loss of

individual birds would be considered an

irreversible impact.

Construction of the natural gas pipeline along

corridor segment R5 would disrupt some

riparian vegetation, but this disturbance would

not significantly affect the abundance of bald

eagle prey. Construction within corridor
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segment T5 would not impact any aquatic

resources or riparian areas that might provide

foraging areas for the bald eagle. Therefore,

activities along the proposed or altemative

natural gas pipeline routes would not result in

additional resource commitments.

5.1.14.3 Bats

The proposed power plant, associated facilities,

and pipeline would require permanent

disturbance of about 229 acres of Sonoran

desertscrub, which is foraging habitat for bats.

Additionally, construction activities may

generate noise and dust in or near bat habitat

(e.g., bridges, culverts) that would temporarily

affect bats. These effects would be considered

an irretrievable commitment of resources that

could affect bats.

Additionally, pesticides introduced into the

Project area as a result of agricultural

development on the Project site may have an

adverse effect on bats. Depending on the long

terrn effects, this could result in an irreversible

and irretrievable commitment of resources.

5.1.14.4 Other Special Status Species

Access road traffic potentially may be linked to

increases in banded Gila monster and Sonoran

desert tortoise mortality. Mortality of individuals

would represent irretrievable commitments of

special status species; sufficient mortality of

these species could represent an irreversible

commitment of special status species in the

Project area. Arizona toad, lowland leopard frog,

and desert skink wetland habitats may

experience temporary impacts during pipeline

installation across the Big Sandy River. This

represents an irretrievable commitment of

resources that may affect special status species.

The alternative gas pipeline route and the

OPGW crosses the Big Sandy River at a point

that is dry except during stonn flow events

(corridor segment T5). Only a narrow portion of

stream bank would be disturbed from pipeline

installation in this area; impacts on Sonoran
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desert tortoises, the banded Gila monster, and

other special status species as a result of

construction activities are not expected to result

in irretrievable or irreversible commitments of

TBSOUTCCS.

5.1.15 Cultural Resources

Construction of facilities at the proposed power

plant site would destroy part of archaeological

site AZ M:6:47 (ASM) situated around a spring

at the southern edge of the proposed power plant

site. The wetlands at the spring would be

avoided, but the access road into the proposed

power plant site would disturb part of the scatter

of artifacts around the northem margins of the

spring. This would constitute an irreversible

commitment of cultural resources. Construction

of the pipeline in any of the corridors may

disturb other significant archeological sites or

historic roads. Such impacts would be

considered an irreversible commitment of

cultural resources.

The presence of the power plant, pipeline, and

associated facilities in the Big Sandy Valley

represents an irreversible commitment of the

traditional cultural landscape of the area.

5.1.16 Socioeconomics and Environmental

Justice

Construction ofthe Project would require an

irretrievable commitment of labor resources

during the construction phase of the Project,

which would subsequently trigger irretrievable

commitments of housing, health care, fire

protection, law enforcement, and transportation

resources. Operation of the Project would also

require an irretrievable commitment of labor

resources and subsequently the other resources,

but to a much lesser extent. No commitment of

resources is anticipated to be associated with

environmental justice issues.

5.1.17 Public Safety and Services

The proposed transmission interconnection,

substation, and power plant would create electric

and magnetic fields (EMF) within areas

Big Sandy Energy Project
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currently not subjected to fields. Because these

exposures are in areas not accessible to the

general population, and EMF levels would not

exceed current levels of the existing

transmission line, no commitment of public

safety or services would occur.

The proposed power plant and pipeline

construction would result in increased roadway

traffic to the construction areas. Increased traffic

would also be generated from the delivery of

oversized and heavy equipment. The increased

demand on transportation and public safety

resources associated with the transportation

routes (e.g., law enforcement) as a result of the

increased traffic would represent a brief, but

irretrievable, commitment of resources.

Caithness would provide all necessary utilities

on site including security, fire suppression,

water supply, wastewater disposal, and

emergency medical care. This would ensure that

there would be no temporary stresses on local

public utilities during Project construction and

operation; no commitment of public service

resources would be anticipated.

5.1.18 Noise

Construction of the proposed plant, access road,

wells, natural gas pipeline, and installation of the

communication facilities would temporarily

increase the ambient noise in the vicinity of the

construction activity. Similarly, operation of the

plant would increase the ambient noise near the

power plant for the life of the Project. Noise

impacts generated by construction of the plant

and associated facilities, and along the natural

gas pipeline route, would be an irretrievable

commitment of resources, as would noise

impacts generated by plant operations.

5.1.19 Construction Materials and Fuels

The construction of the proposed power plant

would involve the use of aggregate materials.

The use of construction materials represents an

irreversible commitment of these resources. The

following construction materials would be used:
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0 15,600 cubic yards of concrete

Q 4,400 cubic yards of sand

I 8,900 cubic yards of aggregate

O 18,000 cubic yards of backfill gravel

0 2,184,000 pounds of rebar

Additionally, natural gas would be bumed by the

project and fossil fuels would be bumed by

vehicles and equipment associated with

construction activities. This represents an

irreversible and irretrievable commitment of

fossil fuel resources.

5.1.20 Plant Ogrations

The main resources consumed by operation of

the Big Sandy Power Plant would be water and

natural gas. Water resource commitments are

discussed in Sections 5.1.4 and 5.1.5. The

natural gas used over the life of the Project could

not be replaced. Therefore, the natural gas

resources that would be consumed by plant

operations represents an irreversible and

irretrievable commitment of resources.

Table 5-1 summarizes the irreversible and

irretrievable commitment of resources.

5.2 SHORT-TERM USES VERSUS LONG

TERM PRODUCTIVITY

This section discusses the trade-off between the

local short-tenn use of the environment versus

the potential long-term productivity. For

purposes of this section, short-term is defined as

the construction period of the Project, and long

term is defined as 40 years (the expected life of

the proposed power plant).

CEQ regulations (Title 40 Code of Federal

Regulations [CFR] Part 1502.16) stipulate that

the environmental consequences section of an

EIS include a description of:

“. . .the relationship between short-term uses

of man’s environment and the maintenance

Big Sandy Energy Project

and enhancement of long-term

productivity.”

Over the life of the proposed power plant,

associated facilities, and pipeline, the

construction phase would represent the period of

greatest short-term impact on the environment.

Construction would include the temporary

disturbance of about 8 acres for the access road,

393 acres for the gas pipeline, ll acres for the

power plant and associated facilities, 10 acres

for wells, and 5 acres for OPGW installation.

About 136 acres would be pennanently

disturbed for the life of the Project and

associated facilities, including 107 acres used for

agricultural development. The access road

would occupy approximately 13 acres, and the

well sites and roads would permanently occupy

16 acres. Following the construction phase of

the proposed Project, the land disturbed

temporarily for pipeline installation would be

reclaimed, to the extent feasible, to

preconstruction conditions. However, a two

track would be maintained along the pipeline to

provide inspection and maintenance access,

resulting in long-tenn, or permanent, disturbance

of about 48 acres along the pipeline.

Air Res0urces—Potential effects on air quality

from the proposed power plant would be long

temi, but within state emission standards.

Potential short-term impacts would result from

the creation of fugitive dust and gaseous

emissions from ground transportation vehicles

and construction equipment.

GeoIogy—No significant effects on

geology/paleontology are expected in the short

or long term as a result of the Project

construction or operation.

Soils—Potential effects on soil productivity and

loss through water and wind erosion would be

both short term and long tenn, but could be

minimized by use of erosion control measures

(e.g., mulching, silt fences, watering) and

revegetation following the construction phase.

Groundwater—Potential effects on groundwater

resources, including draw down of the deepest
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TABLE 5-1

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

Resource Commitment Irreversible irretrievable—:
Air Degradation of air quality/ No Yes

—
N0 0

Soils Soil loss through water and wind erosionl Yes

—
Groundwater Consumptive usesl No Yes

-2
Yes

Floodplains Disturbance within floodplainsl No

:
Land Use and Access Designation ofnew land uses/ No

—:
oGrazing Management Reduced land and water allotments; N

Threatened and endangered species

habitat locationl

Construction and operation

Recreation, Wildemess, Increased access for power plant; Yes Yes

and Visual Resources Degradation of natural scenic quality/

Construction and operation

Areas of Critical Disturbance of archaeological or historic No No

_
Vegetation Disturbance and/or loss of vegetation and No Yes

habitat!

Construction and operation

Wetlands, Riparian Disturbance of ephemeral streams/loss of Yes Yes

Areas, and “Waters of wetland area

the U.S.” Construction and operation

Fisheries and Wildlife Disturbance and/or loss of wildlife Yes Yes

species, including migratory birdsl

-
Threatened and Disturbance and/or loss of wildlife Yes Yes

Endangered Species speciesl

Construction and operation

Cultural Resources Destruction of archaeological site/loss of Yes Yes

traditional cultural landscape

Construction activities

Socioeconomics and Increased regional and local employment No Yes

Environmental Justice and revenues/

Construction and operation

N0 esPublic Safety and Increased transmission line loading;

Services Increased trafiicl

Construction and operation

Construction and Operation

Construction Materials 15,600 Concrete (cubic yards)

4,400 Sand (cubic yards)

8,900 Aggregate (cubic yards)

18,000 Backfill Gravel (cubic yards)

2, I 84,000Rebar (lbs)
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aquifer, would be long tenn, but the potential

exists for aquifer recharge. During the life of the

Project, water vapor would be added to the

atmosphere from the evaporation of water in the

plant cooling system.

Surface Water-—-Surface water resources would

potentially be affected over the long term. The

impacts to surface water would include the

reduced flow of the outflow of Big Sandy River.

Caithness proposes to augment flows annually to

mitigate decreases in surface water flow.

FIOodplains——Floodplains would experience

short-tenn impacts associated with the

construction of the natural gas pipeline. The

pipeline would be buried 4 to 5 feet deep; no

long-term impacts to floodplains would be

anticipated. Additionally, if a directional drilling

method is used for pipeline installation, there

would be no short-tenn or long-term impacts on

floodplains.

Land Use andAccess—Construction and

operation of the proposed power plant and

access road would modify existing land uses at

the plant site and in nearby areas. Planned land

uses would generally not be affected, except in

future residential areas that would need to

account for the natural gas pipeline. Access is

not anticipated to significantly change as a result

of the Project. Land use changes would be

considered long-term effects.

Grazing Management—Potential effects on

grazing management would occur over the short

term and long term. Losses of immediate

grazing areas as a result of the pipeline and

access roads would be short-term impacts in

areas where reclamation and revegetation could

occur. In areas of pennanent disturbance (e.g.,

plant site), losses of grazing area would be

considered a long-tenn impact.

Recreation, Wilderness, and Visual

Resources—Recreation and visual resources

would be impacted over the short and long term.

Long-tenn impacts to recreational resources

Big Sandy Energy Project
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could occur as a result of increased accessibility

to currently inaccessible areas due to the

construction of new access roads, which could

result in adverse effects on various resources

including vegetation and wildlife resources.

Though downward lighting, painting the power

plant facilities to blend in with the natural

environment, and revegetation would minimize

impacts to visual resources from plant facilities,

the potential impacts to visual resources would

occur over the long term. Short-term impacts to

visual resources would be anticipated from

construction of the pipeline. Wildemess is not

anticipated to be affected in the short or long

tenn.

Areas ofCritical Environmental Concern-—No

disturbance to historical elements of the Carrow

Stephens Ranches ACEC would occur if the

ACEC is avoided.

Vegetation-—Vegetation removed at the plant

site and associated facilities, in the agricultural

area, and along the access road would be

considered a long-term impact. Vegetation

removed within the pipeline corridor would be

considered a short-term impact, where

reclamation and revegetation would occur

following pipeline installation (except along the

two-track maintenance road).

Wetlands, Riparian Areas, and Waters ofthe

United States-—Potential effects on wetlands,

riparian areas, and waters of the United States

would be both short and long term. There is one

wetland within the proposed power plant site,

but it will not be disturbed. The wetland

associated with Cofer Hot Spring would be

affected until the aquifer recharges. Depending

on the construction method employed,

construction of the natural gas pipeline across

the Big Sandy River may temporarily disturb

wetlands. Several ephemeral streams, which are

considered waters of the United States are

located within the proposed power plant,

substation, evaporation ponds, and well site

areas. These streams would incur long-tenn

impacts. Ephemeral streams crossed by the
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June 2001



proposed and altemative pipeline routes and

access road would incur short-term impacts as

part of construction activities.

Fisheries and Wildlife—Effects on fisheries and

wildlife would be long term as a result of the

proposed power plant, access road, and pipeline

construction and operation. Fisheries would be

potentially affected by lowered water levels in

the Big Sandy River. Wildlife could be

potentially affected over the long-tenn by

increased traffic and noise on the access road.

Though heavy metal concentrations in water and

biota present in the evaporation ponds would be

monitored, and wildlife use of the ponds would

be stopped if heavy metal concentrations reach

levels known to be toxic to waterfowl, the birds

could be subject to long-tenn impacts from

potentially heavy metal-contaminated food

sources in the evaporation ponds.

Threatened, Endangered, Proposed, Candidate,

and Other Special Status Species—Effects on

threatened, endangered, proposed, candidate,

and other special status species may be short

and long-tenn as a result of the construction and

operation of the Proposed Action. The

southwestem willow flycatcher may experience

temporary disturbance of nesting habitat and

breeding activities as a result of construction

noise. The bald eagle may be impacted by heavy

metal-contaminated food sources and collisions

with transmission lines. In addition, special

status species may experience temporary

impacts due to pipeline installation and

construction across the Big Sandy River and in

wetland habitats.

Cultural Resources—Any disturbance or

destruction of cultural resources would be long

term.

Socioeconomics—Local economies would be

expected to experience both short-term and

long-term benefits as a result of the proposed

power plant construction and operation. Power

plant construction, operation, and maintenance

would provide local and regional residents with

increased employment opportunities. Impacts to

the local workforce and housing would be short

Big Sandy Energy Project
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term when considering construction employees,

and long term for the permanent plant

employees.

Public Safety and Services—Effects on public

safety and services are expected to be

temporary, as a result of increased traffic due to

construction activities. No substantial increased

exposure to EMF is anticipated as a result of the

proposed Project.

Noise—Noise impacts associated with

construction activities would be considered

short-term. Increases to the ambient noise level

within close proximity of the plant would be

considered long-term impacts.

In general, most resources within the natural,

human, and cultural environments would

experience short-term impacts, principally from

construction activities, though some resources

would experience effects on long-term

productivity. The Proposed Action would help

meet long-term power demands of existing

population areas, across the westem United

States.

5.3 INDIAN TRUST ASSETS

Federally recognized Indian tribes are domestic

dependent nations, and the relationship between

the Federal government and those tribes is

characterized as one of guardian to ward. In that

guardian role, the Federal govemment is

obligated to protect tribal interests, a duty that is

referred to as trust responsibility. This trust

doctrine is defined through treaties, laws,

executive orders, judicial decisions, and

agreements.

The Bureau ofLand Management (BLM)

Manual (512 DM 2), in accordance with

Secretarial Order 3 I 75 (Departmental

Responsibilitiesfor Indian Trust Resources,

dated 8 November 1993) requires the BLM to

explicitly address potential impacts on Indian

trust resources in planning and decision

documents. The Department of Energy (DOE)

American Indian & Alaska Native Tribal

Government Policy states that the DOE must be
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diligent in fulfilling its Federal trust obligations

to American Indian govemments. Westem Area

Power Administration (Westem), as an agency

within DOE, is obligated to can'y out this policy.

Indian trust resources include money, land, and

other assets held by the Federal govemment in

trust. or that are restricted against alienation for

Indian tribes or individual Indians. Trust

resources also include natural resources, either

on or off Indian lands, retained by, or reserved

by or for Indian tribes through treaties, statutes,

judicial decisions, and executive orders, and are

protected by a fiduciary obligation on the part of

the United States. The DOE also interprets trust

responsibilities as including interaction with

tribal govemments with regard to impacts of

DOE programs, policies, and regulations to

protect American Indian traditional and cultural

life ways.

Indian trust responsibility commonly is thought

of as encompassing the following three areas:

I . protection of trust land, assets, and resources

2. protection of tribal sovereignty and self

govemment

3. provision of services

Protection of Trust Land, Assets, and

Resources—The Big Sandy Energy Project

entails a decision by Westem in response to an

application for an interconnection to an

electrical transmission line, and a BLM decision

regarding an application for rights-of-way across

public land. The Project does not involve broad

Westem or BLM programs, policies, and

regulations that could affect Indian trust assets.

However, both agencies have worked to

implement their agency policies to explicitly

consider potential effects that the proposed Big

Sandy Energy Project might have on Indian trust

HSSCIS.

The Hualapai Tribe has three parcels of trust

land (one tribal, and two allotted to individual

tribal members) located in the upper Big Sandy

River Valley approximately I8 miles north of

the proposed power plant site. These parcels,

Big Sandy Energy Project
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which encompass a total of about 700 acres, are

approximately 0.5 to I.5 miles east of the

proposed gas pipeline route. Another isolated

parcel of Hualapai Reservation land is located

north of the Big Sandy River Valley at

Valentine, more than 30 miles north of the

Project area. The main Hualapai Reservation,

which encompasses more than l,500 square

miles, begins about I0 miles north of Valentine

and extends to the Colorado River.

The Hualapai Tribe expressed concems about

the potential impacts of the Project on the

resources of these reservation lands, particularly

potential decreases in surface water and

groundwater supplies, as well as degradation of

air quality and potential impacts to endangered

species such as the Southwestem willow

flycatcher. The Hualapai Tribe also expressed

concems about cultural resources throughout

their traditional territory, which encompassed

the Big Sandy River Valley.

Other tribes also were consulted. including the

Yavapai-Prescott Tribe, Yavapai-Apache

Nation, Fort Mojave Indian Tribe, Colorado

River Indian Tribes, Navajo Nation, and Hopi

Tribe. None of these tribes identified any

concems about potential impacts on Indian trust

assets.

The assessment of potential impacts considered

natural and cultural resources of Hualapai

Reservation lands, as applicable, including

surface water and groundwater, natural

vegetation and wildlife, air quality, and ambient

noise levels. Also, potential impacts on current

and future uses and economic development of

the reservation lands in the Big Sandy Valley

were considered (refer to Section 3.0). The

modeling for air quality impacts did consider the

main Hualapai Reservation bordering the

Colorado River to be a Class I area, just as

sensitive as the Grand Canyon, and this

conservative approach identified no significant

impacts. The results of the groundwater

modeling indicate that the northem boundary of

the deep aquifer that would be the source for the

Project water supply is approximately I3 miles

south of the closest parcels of the Hualapai
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Reservation. Therefore, no significant impacts to

the groundwater or surface water supplies of the

Hualapai reservation lands are expected.

Similarly, no significant impacts to the

vegetation or wildlife of the reservation parcels

have been identified. The Project is not expected

to affect the potential for future development of

the reservation parcels.

Although the technical studies concluded there

would be no significant impacts on Hualapai

Reservation lands, the Hualapai Tribal Council

remains unconvinced by the technical models

and is reluctant to support the Project unless

Caithness can guarantee that there will be no

significant impacts on the Tribe’s air and water

resources over the life of the Project. The air

permit would stipulate that air emissions be

monitored and a program to monitor

groundwater impacts also would be

implemented. BLM and Westem will continue

to have discussions with the Hualapai Tribe

about actions needed to protect tribal rights.

Arrangements also were made for the Hualapai

Tribe Department of Cultural Resources (2001)

to participate in the study of cultural resources

and to conduct an ethnographic study to assess

how the Project might affect traditional cultural

places and resources. The results of this study

were considered in preparing this Draft

Environmental Impact Statement (EIS) and are

being incorporated into the ongoing

consultations being conducted in accordance

with Section 106 of the National Historic

Preservation Act. The Department of Cultural

Resources is continuing to participate in

additional pre-construction cultural resource

surveys and in development and implementation

of measures to mitigate any identified adverse

effects.

Protection of Tribal Sovereignty and Self

Government—-—The Project has promoted

sovereignty and self-govemment for the

Hualapai Tribe by arranging for the Tribe to

fully participate, within a govemment-to

govemment relationship, as a cooperating

agency in the preparation of this Drafi EIS.

Big Sandy Energy Project
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Provision ofServices—The provision of

services to Indian tribes typically is the role of

agencies such as Bureau of Indian Affairs and

Indian Health Service. The Big Sandy Energy

Project has no role in or impacts on provision of

such services.
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6.0 CONSULTATION AND COORDINATION

This section describes the consultation and

coordination the Bureau of Land Management

(BLM) and Westem Area Power Administration

(Westem) have had with govemment agencies

and the public during preparation of this Draft

Environmental Impact Statement (EIS).

lnfonnation is presented conceming the scoping

process, additional public involvement,

additional agency consultation, as well as

planned future agency and public involvement.

A list of agencies, organizations, and individuals

to whom copies of the Draft EIS were sent is

also included.

6.1 SCOPING PROCESS

Scoping was the first step in the EIS process and

is required by Council on Environmental Quality

(CEQ) regulations (Title 40 Code of Federal

Regulations [CFR] Part 1501.7). Scoping is a

process for determining the range of issues to be

addressed in an EIS and for identifying

significant issues associated with the

altematives. The objectives of the scoping

process were to notify interested persons,

agencies, and other groups about the Proposed

Action and the altematives being considered;

solicit comments about environmental issues,

altematives to the Proposed Action, and other

items of interest; and consider those comments

in the preparation of the EIS.

The scoping process began after BLM and

Westem published a Notice of Intent (NOI) in

the Federal Register on April 18, 2000 (Volume

65, Number 75, pages 20811-20812). The NOI

(Appendix H) was published to notify the public

that BLM and Westem were intending to

prepare an EIS for the proposed Big Sandy

Energy Project and to invite other Federal

agencies, Native American tribes, state and local

govemments, and the general public to

participate in the scoping process. The NOI also

announced a public scoping meeting held in

Wikieup, Arizona, provided Project contacts,

and presented supplementary background

Big Sandy Energy Project
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information. The scoping period ended on June

2, 2000, but BLM and Westem solicited and

accepted comments throughout the EIS

preparation process.

In addition to publishing the NOI, display ads

announcing the scoping meeting were published

in the Kingman Daily Miner on April I8, 2000

and May 1, 2000. BLM and Westem hosted the

public scoping meeting on May 3, 2000 in

Wikieup. Thirty-eight people attended

representing agencies, the Wikieup community

and interested parties. Table 6-I lists the notes

recorded on flip charts at the meeting, the actual

questions and comments heard, and the

responses which were provided by BLM,

Westem, or Caithness. All of these comments

have been reviewed and considered at various

stages during the preparation of this Draft EIS.

Many are explicitly addressed in pertinent

sections of the first five chapters of this

document. Note that some aspects of the

Proposed Action have changed since the time of

the scoping meeting; these changes are reflected

in the rest of this document, although the orginal

responses listed in Table 6-1 has not been

revised.

In addition to the public scoping meeting, BLM

and Westem representatives met with the

Arizona Department of Water Resources

(ADWR), the chair of the Arizona Power Plant

and Transmission Line Siting Committee under

the Arizona Corporation Commission, Arizona

State Land Department (ASLD), Arizona Game

and Fish Department (AGFD), and U.S. Fish

and Wildlife Service (USFWS) at the start of the

Project. Discussions with other agencies with

jurisdiction or interest in the Project also

occurred at that time.

BLM and Westem received more than 45

comment response sheets and/or letters and

numerous requests for inclusion on the Project

mailing list. BLM and Western have used the

scoping results to define the following major

Consultation and Coordination
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issues which have been addressed in this Draft

EIS:

Q Short-term and long-tenn effects of

groundwater use for proposed power plant

cooling, including effects on future water

supplies in the Wikieup area and stream

flows in the Big Sandy River.

Q Direct and indirect effects on fish and

wildlife resources and habitats, including the

endangered southwestem willow flycatcher

and wetland and riparian habitats.

Q Direct and indirect effects on the community

and values of Wikieup from construction

activity, air emissions, future land use

changes, landscape changes, noise, and

taxation changes.

Q Direct and indirect effects on water quality

and use in the Project area, including any

effects from the proposed pipeline

construction.

Q Effects on cultural resources and traditional

cultural values and uses of Native

Americans.

Q Effects on existing land uses from the

pipeline construction.

Suggestions for altemative power plant facility

locations and cooling methods also were

received during the scoping period. BLM and

Westem, with assistance from URS Corporation

technical experts, evaluated the feasibility of

these altematives to determine if they warranted

full analysis in the EIS (refer to Section 2.4).

As part of the scoping process, BLM and

Westem consulted with state and local agencies

and tribes to the fullest extent possible to reduce

duplication between NEPA and comparable

state, local, and tribal requirements and ensure

consistent decision making. AGFD, ADWR,

Arizona Department of Transportation (ADOT),

Mohave County, USFWS, and Hualapai Tribe

agreed to participate as cooperating agencies in

the preparation of this Drafi EIS. (See Section

1.3.3 for more infonnation on cooperating

Big Sandy Energy Project
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agency involvement.) The U.S. Army Corps of

Engineers and Arizona Department of

Environmental Quality (ADEQ) also were

invited to be cooperating agencies but declined.

6.2 ADDITIONAL PUBLIC INVOLVEMENT

In addition to scoping, Westem and BLM have

conducted public workshops and prepared and

distributed newsletters which are described

below. Westem has the lead responsibility for

administering all aspects of public involvement

for this EIS process. Westem’s web site for the

Project can be accessed at:

www.wapa.gov/interconn/intsandy.htm

This website contains the following documents

specific to this EIS process, and will be updated

as the EIS process progresses:

Q NOI

Q Newsletters

Q Map of proposed Project area

Q Scoping meeting results

Q Project timeline

Q Questions and comments

Q Record of public workshop held in Wikieup

on August 29, 2000

Q Record of public workshop held in Peach

Springs on August 30, 2000 hosted by the

Hualapai Tribe
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TABLE 6-1

COMMENTS RECEIVED AT SCOPING MEETING

Verbatim Flipchart Notes from Actual QuestionIComment Response Provided at Scoping Meeting

Sco in Meetin Heard at Sco - in - Meetin - and/or Answers to Questions

l onnal water req. for each phase? ow much water would be he estimated average water demand for both

i equired for each phase? hases is 3200-acre feet per year. The EIS

ill address water consumption impacts.

yprus-Bagdad has offered water yprus-Bagdad has offered to Caithness to

or the plant site. What is tudy what options would be available and

l appening with that? easible for using water pumped from the Big

-. andy floodplain for the Cyprus-Bagdad

ine. The Cyprus-Bagdad pipeline parallels

e transmission line corridor near the

roposed plant site. The EIS will address the

yprus-Bagdad water supply options.

y Gas source from North now? y has the proposed natural gas aithness changed the proposed route to the

Orig. fi'om West) G) source changed from the El orth because of the McCracken Mountains

|' aso Natural Gas Company - rea of Critical Environmental Concem and

- - smission line to the west to the < sociated desert tortoise habitat and

I G supply lines to the north. pportunities to utilize the U.S. Highway 93

I nitially, the route to the west was ' -of-way. Upon completion of the

~ escribed as better because of the coping process and preliminary

xisting NG supply line right-of- nvironmental inventory, Westem and BLM

ill detennine NG pipeline routing

»- ltematives that will be addressed in the EIS.

ill there be a tap of the proposed oviding NG to the Wikieup area is not part

G pipeline to supply NG to - f the Proposed Action. However, Caithness‘

ikieup? roposal will do nothing to preclude a NG

upply company from providing service to

i e Wikieup area.

What are the ton per yr of I ow many tons of air pollutants e EIS will discuss the impacts on air

ill be emitted from the 720 MW t esources, including the amount of air

ower plant? Caithness has this ollutants emitted by the proposed power

infonnation and should share it at ;- lant. Westem and BLM will independently

e scoping meeting. valuate and verify the air modeling results in

onsultation with the Arizona Department of

l nvironmental Quality. Preliminary studies

'ndicate that the maximum yearly potential

missions from the generating facility will be

bout 213.4 tons of oxides of nitrogen (NOX),

I 54 tons of carbon monoxide, 45.2 tons of

olatile organic compounds (VOCs), 33.9

ons of sulfur dioxide, 72.4 tons (from NG

ombustion) and 34.7 tons (fi'om the cooling

owers) of PM-l0, and a total of 17.45 tons

l azardous air pollutants.
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TABLE 6-1

COMMENTS RECEIVED AT SCOPING MEETING

Verbatim Flipchart Notes from Actual QuestionIComment Response Provided at Scoping Meeting

Sco in - Meetin Heard at Sco in - Meetin and/or Answers to Questions

I y land is being crossed pipeline oncems were expressed about the Westem and BLM will explore routing

roposed NG pipeline crossing - ltematives to minimize impacts on private

O more fines on my [and rivate land. A ranch owner does lands. The routing altematives will be

I ot want any more pipelines across ddressed in the EIS.

I is ranch. There would be

roblems burying the pipeline with

ackberry Road.

Light pollution looked at, pointed at about light pollution? Will aithness will need to comply with the

- own possibly he power plant’s light cause ohave County Dark Sky Ordinance, which

.- o Ilution? Can the lights be includes requirements for shielding and

esigned to minimize light iltering. The EIS will address the effects of

ollution? ower plant lighting and possible mitigation

ere is the power going? ill the County get any of the he proposed Project would be a merchant

‘ nything to County ower produced by the power It lant, selling power on the open market.

lant or will it all be shipped out? itizen’s Utilities and Mohave Power

ooperative serve Mohave County. Citizen’s

< d Mohave Power Cooperative could pursue

urchasing power from the Big Sandy Ener

oject or numerous other power suppliers in

< deregulated utility environment.

Set parameters must be met? I re there set parameters that must he EIS will meet the requirements of the

uidebk <- studied? Where is this EQ Regulations for Implementing NEPA

'nfonnation available? 40CFR 1500- I 508), the DOE NEPA

 

- RE THERE Provide website mplementing Procedures (I0 CFR I021, as

< mended), the Department of the Interior

l EPA Implementing Regulations (5l7DM I

), and the BLM NEPA Manual and

I andbook (MS I790, H-I790-I). The CEQ

< d DOE regulations and related guidelines

< e available at http://tis.eh.doe.gov/nepa/

lose consultation re: Effects to e Hualapai Tribe wants close estem and BLM invited the Hualapai Tribe

I‘ es. Trad. & Cultural values & onsultation with Westem and o be a cooperating agency, and the Hualapai

It LM considering concems about ribal Council passed a resolution to become

'mpacts to reservation and cultural »- cooperating agency.

»- nd traditional values, for example

~ atural resources and plants. The

I ualapai Tribe requested to be a

ooperating agency.
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TABLE 6-1

COMMENTS RECEIVED AT SCOPING MEETING

Response Provided at Scoping Meeting

and/or Answers to Questions

 

   

Actual QuestionlComment

Heard at Sco - in

Verbatim Flipchart Notes from

Scoin Meetin

      

  

he EIS will address the effects of water

umping on the Big Sandy River and

- sociated wildlife habitats and natural

Dr. Kerry Christensen with the

ualapai Tribe is opposed to the

roject. Issues with the aquifer

o rawdown and its effects on the

  

0 ppose to the project (TRIBE)

  

 
 

I atrl Res's  

e air quality permitting process will

ddress both phases of the Project. If the

econd phase is not implemented within a

ime specified by the ADEQ, a new

plication will need to be submitted for the

~ cond phase.

  

- ir Quality process
  

errnitting process work for a two

hase project?

  
’i

  

  

at happens if existing wells in e EIS process involves assessing the

e Wikieup area go dry? ln 5, l0, impacts to environmental resources,

including ground water resources. lf impacts

< e identified, the process is designed to

itigate impacts. The EIS will address the

ffects of water pumping on existing wells in

e Wikieup area. Following the impact

< sessment, a determination of appropriate

onitoring and potential mitigation will be

~ eveloped and presented in the EIS.

at happens if our wells go dry?

  

0 yrs

  

  

  

estem and BLM will rely on hydrologists

0 define tests for detennining drawdown.

estem and BLM will independently

valuate and verify any tests conducted by

aithness addressing water drawdown

ffects. A pump test protocol has been

~ eveloped and reviewed by several

ydrologists. The protocol includes pumping

ater from a production well and observing

ffects in nearby observation wells. The test

ill be implemented in late August or early

September. The results will be used, together

ith a basin-wide water budget, to help

». sess long tenn impacts.

| ow do you test a well for

rawdown? How do you test a

ell for using water for a 10 to 50

I ear period?

  

  

  

  

What happens to the water that is I inety to 95% of the water used for cooling

sed for the power plant? vaporates. About 5% of the water will be

~ ischarged to evaporation ponds or used for

eneficial agricultural purposes. A detailed

ater balance for the Project is being
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TABLE 6-1

COMMENTS RECEIVED AT SCOPING MEETING

Response Provided at Scoping Meeting

and/or Answers to Questions

 

   

Actual QuestionIComment

Heard at Sco in Meetin

Verbatim Flipchart Notes from

Sco in Meetin

    

    

  

- DOT is a cooperating agency and the

impacts on designation will be discussed with

- DOT. No effect on the scenic highway

esignation is expected. The EIS will address

- he visual resource impacts of the Project,

'ncluding views from US Highway 93.

at will happen to the scenic

I ighway designation on US

I ighway 93?

  

  

ater is a crit resource, bring MC I‘ eferencing a recent Arizona ohave County is a cooperating agency on

  

'nto crit res. comm. for proper

  

1- ound water management goals?

 

 

    

e EIS will address impacts to the

ommunity of Wikieup, including air, water,

ocial and economic impacts.

at about the threatened and

ndangered species that live in

Wikieup - the humans? What

< bout the impacts of lack of water

n the people in Wikieup?

  

      

e portion of the Big Sandy River north of

e U.S. Highway 93 bridge does not have

e potential to be designated. A portion fi'om

he bridge downstream has potential for

esignation. The EIS will address impacts to

e Wild and Scenic River designation. The

ydrology studies will determine potential

'mpacts, and all will be disclosed in the EIS.

ill the proposed Big Sandy

I nergy Project effect the status of l

e Big Sandy River as a wild and

cenic river?

igSandy as Wild/Scenic River
  

  

ill this effect its status?

  

  

    

estem, as a Federal agency, does not make

- profit. Westem, in considering applications

or interconnection or transmission service,

ust ensure that its costs for studying the

interconnection are not bome by its

ustomers or the public. Therefore, all of

estem’s costs in addressing the

< pplications are bome by the applicant. The

I IS will address Westem’s policies on open

ansmission access and include infonnation

n the transmission tariff. The transmission

ariff rate for finn point-to-point transmission

ervice on the Intertie 500-kV transmission

ystem is currently $17.23/kW-year.

ill Westem make a profit from

e Big Sandy Project? Who will

ay Westem’s salaries? Does

estem receive compensation for I

.-- ranting the interconnection?

at is the transmission tariff

I te?

ow is Westem paid for this?

  

o compensation? What is the

ans. tariff rate

  
  

  

  

at is the net tax revenue that

l ohave County will receive?

I B2324 Net Tax Revenue to MC?

  

e EIS will address the socioeconomic
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TABLE 6-1

COMMENTS RECEIVED AT SCOPING MEETING

Response Provided at Scoping Meeting

and/or Answers to Questions

 

   

Actual QuestionICommentVerbatim Flipchart Notes from

' Heard at Scoin MeetinMeetin -

      

  

    

e ElS will address the socioeconomic

impacts to Mohave County, including

axation.

at are the potential benefits that

his Project could provide?

  

  

e County has not addressed how he EIS will address the socioeconomic

- - .5 million in tax revenue will be 'mpacts to Mohave County and to Wikieup,

ddressed. How much will come t including taxation.

ikieup fi'om County taxes? Will

< ll go to the County seat or will

ome go to Wikieup?

I ow much really comes to

Wikieup for comm. imprvmt?
  

    

      

- ll comments will be addressed during the

IS process. The decision makers will

onsider all comments received. Local

omments have been useful in helping BLM

< nd Westem define issues for the EIS.

here was local opposition to the

ezoning, but the Board of

upervisors voted for it. How

ffective will local voices be?

ill neg. comm. from the

ommun. be effective in this

  

  

ill they be considered

      

- ll comments will be considered equally.

LM and Westem will collect infonnation on

e Casa Grande power plant and detennine

'f it relates to the proposed Project.

ill the local comm. comments

‘ ave more weight?

ill the local community have

-- eater weight than other

omments? Will information be

rovided on what happened with

he Cassia Grande power plant?

  

  

or example, Case Grande

  

 
 
  

ere are the decision makers in

he process. Who makes the

» ecision?????Mike Hacskaylo

Why are not the decision makers a he decision makers are Mike Hacskaylo,

~ e scoping meeting? Why aren’t estem’s Administrator and John

j. ople at the scoping meeting who hristensen, BLM Kingman Field Office

an answer questions. I anager. The EIS process is intended to

- isclose the positive and negative impacts for

~ e decision makers review.

  

  

- dministrator
  

    

estem, BLM and the Federal cooperating

ecisions have already been made < encies cannot make a decision until the EIS

< d public input will not be rocess is complete.

1| ecisions w/held until alter voting onsidered.

oncem that the process doesn't

1 appen in conjunction w/answers

    

  

I nvironmental Justice is an issue

ecause there are small

‘l pulations.

ouch on Env. Justice in such an

  

  

'ustice impacts to low income and minority

opulations, not small populations.

    

estem does have a renewable energy

rogram. However, this program is not

~ elated to the purpose and need for the Big

andy Energy Project. Westem will share

hat it is doing to support sustainable energy

< d renewables with interested parties.

ased on Presidential mandates,

hat is Westem doing to support
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TABLE 6-1

COMMENTS RECEIVED AT SCOPING MEETING

Verbatim Fllpchart Notes from Actual Question/Comment Response Provided at Scoping Meeting

Sco in Meetin Heard at Sco in and/or Answers to Questions

ower plant - Why is this a good

'dea?

ill not attempt to assign monetary values to

I Iff€l'CI1l TCSOUTCCS.

estem and BLM have selected URS to

onduct the environmental studies based on

1 aker bidder? orking with the Hualapai tribe in

onducting environmental studies. The

nclude tribe in dec. ' ' ualapai Tribe is a cooperating agency.

I ow far away can the location be ow far away can Caithness move e rezoning applies to 120-acre parcel. If

hanged before the process starts he plant before the (County e plant moves outside of the 120-acre

ver? I ezoning) process is voided? arcel, Caithness would have to apply for

at is process‘? ls it shortened?

I o rubber stamp for EIS team

I eeded on environmental contract. »- memorandum of understanding that affirms

ere should not be a rubber at BLM and Westem will independently

tamp of the environmental studies I irect the EIS contractor.

eam. The environmental studies

eam has to make impartial

- ecisions.

f plant goes in & there is an effect f the power plant is constructed - pump test protocol has been developed and

n the water-at what point would -. nd it has an effect on the area’s I eviewed by several hydrologists. The

ater supply, at what point would rotocol includes pumping water from a

aithness stop generating roduction well and observing effects in

Iectricity? earby observation wells. The test will be

'mplemented in late August or early

eptember. The results will be used, together

ith a basin-wide water budget, to help

~ sess long term impacts. The results will

- ictate whether monitoring and mitigation is

eeded to protect the area’s water supply.

- ddressing where the water is ill Westem and BLM address LM and Westem will address where water

oming from-source here the water is coming from? 's coming from and aquifer recharge and will

e aquifer recharge? Will isotope onduct isotope testing.

- quifer recharge? '
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TABLE 6-1

COMMENTS RECEIVED AT SCOPING MEETING

Response Provided at Scoping Meeting

and/or Answers to Questions

 

   

Actual QuestlonIComment

Heard at Sco ln

Verbatim Flipchait Notes from

Sco in

      

  

      

I: LM and Westem are still developing the

< ltematives that will be addressed in the EIS,

'ncluding altemative generation technologies

< d cooling options. Altematives selected for

etailed review in the EIS must substantially

eet the purpose and need for the Project and

I. - technically and economically feasible.

n comp. - other ppts & solar/wind e studies need to compare the

eneration using less water 'nvironmental impacts of the

roposed power plant to other

r- eneration types (e.g. solar and

ind). Will the studies address a

- ry cooling option, as being used

in a Boulder City, Nevada power

  

  

    

e EIS will address the availability of water

om the Colorado River. BLM and Westem

y can’t the plant be located

loser to Bullhead City or Lake

Sugg. that the closer you are to the

roject more you are against it.

  

  

 

 

ikieup area.

6_2_1 Publig Wgrkshgfi The Hualapai Cultural Resource Program hosted

a public infonnation workshop on the proposed

Two public workshops were held to describe the Big Sandy Energy Project on August 30, 2000 in

Project and EIS environmental planning process Peach Springs. Nine people from the Hualapai

to community members, as well as solicit public community attended. The participants were

comments on the Project. briefed on Project activities and the status of

ongoing cultural resource studies. Concems

The first workshop was held on August 29, 2000 which were expressed generally focused on

in Wikieup. BLM and Westem described potential impacts on the Hualapai land parcels

completed or ongoing environmental studies located within the Big Sandy Valley and

conducted since the May 3, 2000 scoping whether the Project would have potential

meeting, and provided meeting participants an benefits for the Hualapai Tribe. A summary of

opportunity to ask questions and discuss the the workshop is available on Westem’s website

Project with BLM and Westem’s EIS and in the public reading rooms listed in Section

preparation team. Thirty people attended, 6.4 below.

representing both the community of Wikieup

and other interested parties. A summary of 6,2,2 Ngwglgflgi-3

questions and comments raised at the August 29,

2000 public infonnation workshop followed by BLM and Westem have mailed nearly 600

responses from BLM and Westem staff is copies of four different Project newsletters. The

available on Westem’s website and the public newsletters have been prepared and distributed

reading rooms listed in Section 6.4 below. to property owners in the vicinity of the

proposed power plant site and proposed and

altemative gas pipeline corridors; Federal, state,
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and local agencies with interest orjurisdiction in

the Project area; and interested parties. All

newsletters contained general infonnation such

as Project background, description, and contacts.

The first newsletter was distributed in April

2000. This newsletter provided a list of

decisions or approvals to be made, brief

description of the EIS process and issues

identified as potential areas for study,

description of the public participation process,

Project contact names and addresses, and

anticipated Project schedule. The newsletter

announced the time and location of the May 3,

2000 public information and scoping meeting

and provided a response sheet and mailing

instructions for persons interested in

commenting on the Project.

The second newsletter was distributed in August

2000. This newsletter contained a summary of

the scoping results, list of cooperating agencies,

summary of EIS preparation activities completed

to date, and an updated Project schedule.

The third newsletter was distributed in

November 2000. This newsletter contained a

summary of activities completed since the

distribution of the August 2000 newsletter which

included the following:

I two public information workshops held in

August 2000

0 groundwater testing

Q consultation with the USUSFWS conceming

the endangered southwest willow flycatcher

The fourth newsletter was distributed in April

2001. This newsletter described changes to the

proposed Project, and presented a map of the

new proposed and alternative gas pipeline

corridors, a revised Project timeline, and

schedule for the EIS process.

6.3 ADDITIONAL AGENCY CONSULTATION

AND COORDINATION

As described below, additional BLM and

Westem consultation and coordination has

Big Sandy Energy Project
6-10

included the review of planned impact

assessments with cooperating agencies, review

of investigations and studies regarding

groundwater with the Hualapai Tribe, USFWS

and ADWR, and consultation with USFWS

regarding endangered species.

Following scoping but before environmental

impacts assessments were commenced, all

cooperating agencies were invited to review and

comment on the following aspects of each

resource topic addressed in Chapter 3 during

meetings held on November 29 and 30, 2000 at

the BLM Kingman Field Office in Kingman,

Arizona and follow-up teleconferences on

December 4, 7, and 8, 2000:

0 identification of issues to be assessed

I significance criteria

Q region of influence (area potentially

impacted by construction and operation of

the Proposed Action and altematives)

I elements and tasks (to describe the existing

environment and environmental

consequences)

0 assessment of data adequacy to perform the

elements and tasks

Throughout the EIS process, BLM and Westem

have worked with ADWR, USFWS, and URS

groundwater scientists and hydrologists as well

as the Hualapai Tribe to plan and review the

extensive investigations and studies described in

Section 3.4, Groundwater. BLM and Westem

invited cooperating agencies to participate in

numerous teleconferences regarding

groundwater issues and meetings were held in

Phoenix, Arizona on July l3, 2000 and August

3], 2000, and November 17, 2000 in Denver,

Colorado.

Section 7 of the Endangered Species Act

requires that BLM and Westem consult with

USFWS regarding threatened or endangered

species which might be impacted. BLM and

Westem conducted informal consultation

regarding the endangered southwestern willow
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flycatcher during meetings with the USFWS in

Phoenix on August 3I, 2000 and March 22,

200l. Formal consultation with USFWS will

occur as the EIS process progresses (refer to

Section 3.l4 for information conceming

threatened and endangered species.)

6.4 FUTURE PUBLIC AND AGENCY

INVOLVEMENT

Fonnal public scoping for the EIS closed on

June 2, 2000. However, coordination and

involvement with the public and appropriate

Federal, tribal, state, and local govemment

agencies will continue, and BLM and Westem

encourage comments on the proposed Project

throughout the NEPA process (refer to Section

l.2, Readers Guide to This Document and the

NEPA Process, for more infonnation).

As part of the ongoing public participation

process, BLM and Westem will provide for

public review of, and Westem will conduct

hearings on, this Draft EIS. The public and

govemment agencies may submit comments on

this Drafi EIS during the comment period.

Written comments should be addressed to the

following:

Mr. John Holt, Environmental Manager

Westem Area Power Administration

Desert Southwest Region

P.O. Box 6457

Phoenix, Arizona 85005

In addition, a public workshop will be held at

Bible Church in Wikieup on July I0, 2001 prior

to the public hearing to provide interested

members of the public an opportunity to ask

questions about the EIS analyses. A public

hearing is planned, where oral comments will be

Big Sandy Energy Project
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recorded and then addressed in the Final EIS.

The public hearing will be held on July 24, 2001

in Wikieup. Notices of the public workshop and

hearing will be published in the Kingman Daily

Miner at least I5 days in advance; the

announcements will identify the location and

time of the workshops and hearings.

The Final EIS will respond to all oral and

written comments received during the public

review of the Drafl EIS. After BLM and

Westem issue the Final EIS, public review

during a 30-day waiting period will be

encouraged, as well as public review of the

independent BLM and Westem Records of

Decision (RODs).

Copies of the Draft and Final ElSs, as well as

supporting information such as references cited

in the EISs that are not commonly available to

the public, will be available for review in a

public reading room at the BLM Kingman Field

Office, 2474 Beverly Avenue, Kingman,

Arizona.

As required by DOE regulations (I0 CFR

l02l.33l, Westem will prepare a Mitigation

Action Plan (MAP) which will address

mitigation commitments expressed in the ROD.

Copies of the MAP will be placed in the public

reading room for inspection. Copies ofthe MAP

will also be available upon written request to

Westem.

6.5 LIST OF AGENCIES, ORGANIZATIONS,

AND INDIVIDUALS TO WHOM COPIES

OF THE DRAFT EIS ARE SENT

The agencies, organizations, and individuals

listed in Table 6-2 received copies of the Drafi

EIS:

Consultation and Coordination
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TABLE 6-2

AGENCIES, ORGANIZATIONS, AND INDIVIDUALS TO WHOM COPIES OF THE

DRAFT EIS WERE SENT

Federal A encies

Federal Energy Regulatory Commission

Office of Energy Projects

Office of Deputy A/S of the USAF

Environment, Safety, and Occupational Health

Office of Civil Engineer

Directorate of Environmental Quality

U.S. Department of the Army

Corps of Engineers

U.S. Department of Energy

Westem Area Power Administration

Reading Room

Office ofNEPA Oversight

U.S. Department of Health and Human Services

U.S. Department of Interior

Bureau of Indian Affairs

Bureau of Land Management

Bureau of Mines

Bureau of Reclamation

Fish and Wildlife Service

Minerals, Management Service

National Park Service

National Resource Library

Office of Environmental Policy and Compliance

Office of Public Affairs

U.S. Department of Transportation, Federal Highway Administration

Westem Resource Center

U.S. Environmental Protection Agency

Office of Federal Activities

U.S. Geological Survey

Environmental Affairs Program

U.S. Postal Service

Wikieu Station

State A encies

Arizona Corporation Commission

Power Plant and Transmission Line Siting Committee

Arizona Department of Commerce

Arizona Department of Environmental Quality

Arizona Department of Transportation

Arizona Department of Water Resources

Arizona Game and Fish Department

Arizona State Land Department

Arizona State Clearinghouse

De artment of Commerce
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TABLE 6-2

AGENCIES, ORGANIZATIONS, AND INDIVIDUALS TO WHOM COPIES OF THE

DRAFT EIS WERE SENT

  

  

   

Local A - encies

Mohave County

Planning and Zoning Department

Board of Supervisors

Public Land Use Committee

Advisory Council on Historic Preservation

Ahamakav Cultural Society

Caithness Big Sandy L.L.C.

Environmental Management Associates, Inc.

Greystone

Hopi Tribe

Navajo Nation Historic Preservation

Owens School

Rural Utility Services

Sierra Club, Southwest Office
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Individuals

TABLE 6-2

AGENCIES, ORGANIZATIONS, AND INDIVIDUALS TO WHOM COPIES OF THE

DRAFT EIS WERE SENT

 

i—Abbott, Dave & Ann

Adams, Teresa

Ambrose, Jerry

Anderson, Carol

Anderson, Reed

 

Grim, Gary

Haffner, John W.

Halleman, Richard"‘

Hayden, Phil Jr.

Helstrom, Norma A.*

 
 

Raymond, Jean*

Reyes, Alicia L.

Robles, Ruben and Margarita

Russell, Fred

Russmann, Dale C.

 

Andrews, Ronald Hennanek, Bemice Sandler, Everett L.

Axen, Rita Hemandez, Jesus Saunders, Mike

Baebler, GeorgeT. Hollingsworth, Thomas* Sayles, Roger & Elizabeth*

Ball, John B. Hudson, Charles F Schott, Teny L.

Barlow, Oliver Jamie, Martin Seel, Robert

Benninghoff, Bemard Janis, Lynn B. Shurley, Bob

Benninghoff, John W. Johnson, John & RosIyn* Siefker, Bryan & Mamia

Berschawer, Bert Jones, Roy Skinner, Jim

Berry. Madgie Judd, Elise Huff Smith, Bob

Black, Joyce Judd, Steve‘ Smith, Rob

Bluett, Thomas T. Kenebrew, David Sorenson, Thomas J.

Bosma, Julia Kostelny, Joseph (Mrs.) Steel, Robert*

Boucier, Tim Krueger, Orville Straight, Roy & Ruth

Bowers, David Lazich, Michael C. Sullens, June

Brattstrom, Bayard H. Dr. LeBlanc, Melvin Sullens, Lee

Brown, Dan Lewis, Patti Sumner, Thell & Clara

Broz, Robert Lindstrom, Wilbur Tarvin, Shelly

Bryan, David Lustig, John Tenney, Joe

Burge, Krystal Lynn, Howard Travis, John & Marci

Caner, Bill MacMillan, Geraldine A. Trinkhaus, Walter J.

Carter, William Majenty, Rory Tmst, Lee‘

Colbert, Bill Martin. Don‘ Vanaman Jr., John W.

Cole, John K. Mazzone. Christina Van Brunt, Don

Conwell, James R. Beniamino Van Cleve, Hayden

Crawford, Robert McCafferty, F. Mr. Mrs. Van Hoven, Joan

Davis, Jonni Meyer, J. Peter Varga, Henry

Dommrad, Stephen E. Miles, Jennee Vemo, A.J.

Dunton, Roy* Moore, Beverly J. & Merle W. Wedlow, Fay L.

Duffey, Kathleen Mowl, Richard Weldon, James A. & Georgette

E.K. Holsinger Neander, Herbert Wheless, Lee R.*

Eller, Marvin Nelssen, John B. Whitworth, Marjorie A.

Erhardt, Jack Nelssen, Marcia‘ Williams, Gary

Essinger, J.H. Neri, Anthony J. Wilson. Ron

Filippelli, Ralph Newell, John W. Wilson, Ronald

Fisher, William D. Nielson, Burt‘ Wissinger, LeRoy*

Fisher, Daniel L Noli-Decker Carol A. Wolf, Kenneth G.

Flood, Tim Owen, D.S. York, Leona Mae

Foote, Ron‘ Paez, Antonio C. & Lillian R. Zodieru, Jehuda S. & Karen I.‘

Francis, Walter Parker, Michael T.

Frank, William & Alice Pattillo, Eddie

Freitag, Theodore A. Perkins, Mary Jane * Indicates requested Executive

Gardner, Tim L.‘ Petrosius, Joseph l."‘ Summary of DEIS only

Garrity, Brian L. Proctor, Edwin E.

Giardini, Mike Pruitt, Larry M.

Goodale, Bill Purdy, Forrest & Jan‘

Gregorich, Andrew Pynn, Howard

Gregory, Florence F.‘ Rafa-Niedoborski. Lois _
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7.0 LIST OF PREPARERS AND CONTRIBUTORS

As required by National Environmental Policy Act (NEPA) Regulations (40 Code of Federal

Regulations [CFR] Part l502.l 7), this section lists the people primarily responsible for preparing this

environmental impact statement (EIS) and presents their qualifications. URS Corporation and EPG,

the third party contractors selected to prepare the ElS, have, in accordance with 40 CFR l506.5(c).

certified that they do not have any financial or other interest in the outcome of this project. ln addition

to the specific responsibilities listed, many Bureau of Land Management and Western Area Power

Administration personnel also contributed substantial time consulting with other agency personnel in

preparing this EIS (refer to Section 6.2, Additional Agency Consultation).

  

~ Education And Ex erience Pro'ect Role

Bureau of Land Mana - ement

25 ears of ex erience Threatened and Endanered S - cies

Bruce M. Asbjom BS, Range/Forest Management Technical reviewer for Wildemess,

22 years of experience Recreation, Wild/Scenic Rivers, Visual

Resources, Land Use and Access, Noise,

and Areas of Critical Environmental

Concem

Brad Blomwst ~

BS, Forestry BLM decision maker

24 ears of ex erience

27 ears of ex erience Proosed Action and Altematives

Lin D. Fehlmann BS, Secondary Education Biology Technical reviewer for Description of the

2] years of experience Proposed Action and Altematives, Surface

Water, Ground Water, and Description of

Pro sed Action and Altematives

  

  

  

  

  

  

  

  

  

  

 

 

  
  

 

  

  

  

  

 
 

  

Paul Hobbs BS, Soil Science Technical reviewer for

l9 years of experience Geology/Paleontology, Soils, and

Flood lains

Kurt Pavlat BS, Agriculture Technical reviewer for Grazing

MS, Agriculture Management

l0.5 ears of ex erience

Rebecca Peck BS, Wildlife Management Technical reviewer for Vegetation,

Endangered Species, Areas of Critical

Environmental Concem

Jeff Simms BS, Fisheries Science Technical reviewer for Fisheries and

MS, Wildlife and Fisheries Science Wildlife

l0 ears of ex » rience

David R. Smith BS, Wildlife Ecology Technical reviewer for Threatened and

17 years of experience and Waters of the United States; Surface

Water; Vegetation; and Fisheries and

Don McClure ~—

22 years of experience Fisheries and Wildlife, Threatened and

John Rose BA, Anthropology Technical reviewer for Cultural Resources,
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9.0 GLOSSARY

A-Horizon

The surface layer of soil, or topsoil, generally

characterized by the accumulation of organic

material.

A-weighted

A weighting function applied to the noise

spectrum, which approximates the response of

the human ear.

Access (road)

Road used for passage to and along transmission

line for purposes of construction and

maintenance, or the road providing a means or

entry to the power plant and associated facilities.

Advisory Council on Historic Preservation

(ACHP)

An independent federal agency that provides a

forum for influencing federal activities,

programs, and policies as they affect historic

resources. The ACHP was established by the

National Historic Preservation Act in I966, with

the goal of having federal agencies as

responsible stewards of our Nation's resources

when their actions affect historic properties. The

ACHP is the only entity with the legal

responsibility to balance historic preservation

concems with federal project requirements.

Aesthetic Quality

A perception of the beauty of a natural or

cultural landscape.

Affected Environment

A geographic area and the associated natural,

human, and cultural resources that could be

influenced by a proposed action. Also, the

chapter in an environmental impact statement
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that describes the existing condition ofthe

environment.

Aggradation

The process of sediment deposition by running

water. as in the channel of a stream.

Aggregate

A mass or body of rock particles, mineral grains,

or both.

Aggregation

The natural deposition of sediments in a river

channel, gradually building up the slope or level

of the riverbed.

Air Emissions

The release or discharge of a pollutant (from a

stationary source) by an owner or operator into

the ambient air either (I) by means ofa stack or

(2) as a fugitive dust, mist, or vapor as a result

inherent to the manufacturing or formulating

process.

Air Quality Standards

The level of pollutants prescribed by law or

regulation that cannot be exceeded during a

specified time in a defined area.

Air Quality Classifications

Classifications established under the Prevention

of Significant Deterioration portion of the Clean

Air Act that limit the amount of air pollution

considered significant within an area. Class I

applies to areas where almost any change in air

quality would be significant, Class ll applies to

areas where the deterioration normally

accompanying moderate well-controlled growth

would be permitted, and Class Ill applies to

areas where industrial deterioration would

generally be allowed.
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Alignment

The specific, surveyed route of a linear feature

such as a transmission line or pipeline.

Allotment

A designated area of land available for livestock

grazing upon which a specified number and kind

of livestock may be grazed under management

of an authorized agency.

Alluvial Basin

A structural trough filled with alluvium. An

alluvial basin is typically bounded by fault-block

mountain ranges.

Alluvial Fan Deposit

Unconsolidated to semi-consolidated

sediment deposited during the formation of

an alluvial fan. Alluvial fans form at the

edges of mountain ranges where streams

flow from the mountains onto the alluvial

plain.

Alluvium (Alluvial Deposits)

A general term for clay, silt, sand. gravel, or

similar consolidated material deposited during

comparatively recent geologic time by a stream

or other body of running water in the bed of the

stream, river, or floodplain, or as a cone or fan at

the base of a mountain slope.

Ambient (air)

That portion of the atmosphere, extemal to

buildings, to which the general public has

access.

Ampere (amp)

A unit of measure for an electrical current; the

amount ofcurrent that flows in a circuit at an

electromotive force of I volt and at a resistance

of I ohm.
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Anaerobic

A condition in which molecular oxygen is absent

from the environment.

Animal Unit Month (AUM)

Acres of forage required to sustain a cow,

cow/calf unit (one cow and one calf), or

equivalent for one month.

Annual (botany)

A plant that lives and grows for only one year or

season.

Anticline

A sharply arched fold of stratified rock

composed of strata that slope downward in

opposite directions from the apex of the arch.

Aquatic Animals

Animals that carry out respiration by means of a

gill structure permitting gaseous exchange

between the water and circulatory system.

Aquatic Flora

Plant life associated with the aquatic ecosystem.

including, but not limited to, algae and higher

plants.

Aquifer

A water-bearing layer of permeable rock, sand,

or gravel. A formation, group of formations, or

part of a fonnation that contains sufficient

saturated permeable material to conduct

groundwater and yield water to wells and

springs.

Aquifer Boundary

At temi that refers to the physical limit of an

aquifer. Examples of aquifer boundaries include

an area where an aquifer is exposed at the land

surface, and an abrupt or gradational transition

into an adjacent hydrogeologic unit.
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Aquifer Test

A test perfonned to obtain data on the hydraulic

characteristics and yield of an aquifer. An

aquifer test is typically conducted by pumping a

well at a constant rate for a specified period of

time while monitoring the discharge rate and

measuring water levels in the pumping well (see

constant-discharge aquifer test). Water levels

may also be measured in other nearby wells

during the test. A constant-discharge aquifer

test may be preceded by step-drawdown test (see

definition).

Aquitard

A saturated hydrogeologic unit characterized by

very low hydraulic conductivity. An aquitard is

capable of transmitting groundwater at a very

low flow rate.

Archaeology

The science that investigates the history of

peoples by the remains belonging to the earlier

periods of their existence.

Archaeological Site

Any locale showing evidence of human activity.

Archival

Pertaining to or contained in documents or

records that preserve information about an event

or individual.

Area of Critical Environmental Concern

(ACEC)

A BLM designation for an area within public

lands where special management attention is

required to protect and prevent irreparable

damage to important historic, cultural, or scenic

values, fish and wildlife resources, or other

natural systems or processes, or to protect life

from natural hazards.
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Arkosic Gravel

Gravel composed predominantly of feldspar,

and/or rock fragments containing an abundance

of feldspar.

Arroyo

A term applied in the arid and semiarid regions

of the southwestem United States to the small,

deep, flat-floored channel or gully of an

ephemeral stream or of an intennittent stream

usually with vertical or steeply cut banks of

unconsolidated material at least 2 feet high; it

usually is dry, but may be transfonned into a

temporary watercourse or short-lived torrent

after heavy rainfall.

Artesian Aquifer

An aquifer under confining (or artesian) pressure

due to the presence of an overlying aquitard or

other confining layer. Wells that penetrate

artesian aquifers under sufficient confining

pressure will produce groundwater that flows

naturally out ofthe well.

Artifact

Any object showing human workmanship or

modification, especially from a prehistoric or

historic culture.

Background

That portion of the visual landscape lying from

the outer limit of the middleground to infinity.

Color and texture are subdued in this area, and

visual sensitivity analysis here is primarily

concemed with the two-dimensional shape of

landforms against the sky.

Base Load

The load level at which a gas turbine is normally

operated.

Baseload Plant

A power plant that generates enough kilowatt

hours, for any l2-calendar-month period, to
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exceed its design capacity multiplied by 3,500

hours.

Basin

A depression of the earth’s surface, of tectonic

origin, in which sediments have been deposited.

Basin-fill Sediment

Unconsolidated to semi-consolidated sediment

deposited in an alluvial basin.

Basin and Range Province

Topographic and physiographic province or

landscape characterized by a series of tilted fault

block mountains and broad intervening basins.

Bedrock

A general term for solid rock that lies beneath

soil, loose sediments, or other unconsolidated

material.

Best Management Practice (BMP)

Methods detennined to be the most effective,

practical means of preventing or reducing

pollution.

Biological Assessment

A document prepared, usually in conjunction

with an environmental impact statement, that

analyzes the specific impacts of a project on any

species listed as threatened or endangered under

the Endangered Species Act. that may occur in a

project area or be affected by a proposed action.

The Biological Assessment (BA) is a

requirement of the Section 7 (Section 7(a)2 of

the Endangered Species Act) consultation

between a federal agency and the U.S. Fish and

Wildlife Agency (USFWS). USFWS uses the

information in a BA to render an opinion as to

whether the proposed project will jeopardize the

continued existence of any listed species.

USFWS may suggest or require adjustments to

the proposed action to avoid adverse impact or

jeopardizing the existence of a species.
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Blowdown Water

The minimum discharge of recirculating water

for the purpose of discharging materials

contained in the process, the further buildup of

which would cause concentrations or amounts

exceeding limits established by best engineering

practices.

British Thermal Unit (BTU)

The amount of heat required to raise the

temperature of I pound of water I degree

Fahrenheit.

Burning Agents

Those materials that, through physical or

chemical means, improve the combustibility of

the materials to which they are applied.

Caliche

Cemented deposit of secondary calcium

carbonate found in layers or disseminated

throughout the horizon of certain soils in arid to

semiarid regions.

Cambrian

The earliest geologic period in the Paleozoic

Era, spanning the time of 570 to 500 million

years ago, and marked by a profusion of marine

animals.

Candidate Species

A plant or animal species not yet officially listed

as threatened or endangered; however currently

undergoing status review by USFWS.

Capacity

The maximum load that can be generated or

transmitted by a generating or transmission

facility for a given period oftime without

exceeding approved limits of temperature or

stress.
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Carbon Monoxide (CO)

A colorless, odorless, poisonous gas, produced

by incomplete combustion of carbon-based fuels

including gasoline, oil, and wood.

Centerline

A line along the approximate middle ofthe

right-of-way of a linear feature such as a

transmission line or pipeline.

Chroma

The relative purity or saturation of a color;

intensity of distinctive hue as related to

grayness; one of the three variables of color.

Clean Water Act

Section 404 of this Act identifies conditions

under which a permit is required for construction

projects that result in the discharge of fill or

dredged material into, or dredging of materials

from, waters of the United States. Section 402 of

this Act identifies conditions under which a

pennit is required for the discharge of pollutants

into waters of the United States.

Combined Cycle

A power plant operational system that uses a

combination of one or more combustion turbine

units and one or more steam turbine units to

generate electricity, with a substantial portion of

the required energy input of the steam turbine

unit(s) provided by the exhaust gas from the

combustion turbine unit(s).

Combustion

The production of heat and light energy through

a chemical process, usually oxidation. One of

the three basic contribution processes of air

pollution, the others being attrition and

vaporization.
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Combustion Turbine

A machine that has propeller-like blades that are

moved by combustion gases to spin a rotor in a

generator to produce electricity.

Confined Aquifer

An aquifer bounded above and below by

impermeable beds or by beds of distinctly lower

permeability than that of the aquifer itself; an

aquifer containing confined groundwater.

Cooling Tower

A structure used to cool water. Water is pumped

to the top of the tower, sprayed into the tower,

and is cooled by evaporation. The water is then

either recycled within the tower or discharged.

Conductor

The wire cable strung between transmission line

towers through which the electrical current

flows.

Conglomerate

A type of sedimentary rock consisting

predominantly of cemented cobble- and gravel

sized particles, and that may also include sand

and finer-grained particles.

Constant-Discharge Test

A type of aquifer test performed by pumping a

well at a constant rate for a specified period of

time while monitoring the discharge rate and

measuring water levels in the pumping well. A

constant-discharge test is typically perfonned to

obtain data on the hydraulic characteristics and

yield of an aquifer.

Constant-Head Boundary

A groundwater modeling term that refers to a

type of boundary within a model wherein the

head, or water level, within a cell is held

constant. Constant-head boundaries are

typically used to simulate groundwater flow into
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the model domain, or the effect of a perennial

stream hydraulically connected to an aquifer.

Construction, Operation and Maintenance

Plan (COMP)

A detailed plan depicting engineering, access,

construction, environmental, and reclamation

that is prepared prior to construction and

operation of a proposed action.

Corona

The electrical breakdown of air into charged

particles caused by the electric field at the

surface of transmission line conductors. Effects

of corona are audible noise, radio and television

interference, visible light, and photochemical

oxidants.

Corridor

A continuous strip of land of defined width,

through which a linear utility route (or routes)

passes.

Council on Environmental Quality (CEQ)

Air advisory council to the President of the

United States established by the National

Environmental Policy Act of I969. It reviews

Federal programs for their effort on the

environment studies, and advises the President

on environmental matters.

Cretaceous

The third and latest period of the Mesozoic Era,

spanning in time from I36 to 65 million years

ago, marked by the dying out of toothed birds

and dinosaurs, and the development of early

mammals.

Critical Habitat

As defined under the Endangered Species Act,

critical habitat exists only after U.S. Fish and

Wildlife Service officially designates it. Critical

habitat are areas ( I ) within the geographic area

occupied by a species at the time it is listed on

which are found those physical or biological
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features essential to the conservation ofthe

species and that may require special management

consideration or protection; and (2) those specific

areas outside the geographic area occupied by a

species at the time it is listed essential to the

conservation of the species.

Cultural Resources

Remains of human activity, occupation, or

endeavor, as reflected in districts, sites,

buildings, objects, artifacts, ruins, works of art,

architecture, and natural features important in

human events.

Cumulative Impact

The impact on the environment that results from

the incremental impact of the action when added

to other past, present, and reasonably

foreseeable future actions regardless of what

agency (federal or non-federal) or person

undertakes such other actions. Cumulative

impacts can result from individually minor but

collectively significant actions taking place over

a period oftime (40 CFR l508.7).

Decibel (dB)

A measure of intensity, which defines a sound’s

loudness.

Degradation

The wearing down or away, and general

lowering or reduction, of the earth's surface by

the processes of weathering and erosion.

Demineralizer

A piece of equipment that removes dissolved

minerals from water.

Devonian

A geologic period during the Paleozoic Era,

spanning in time from 395 to 345 million years

ago, marked by an abundance of fishes and the

appearance of the first land plants and

amphibians.
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Directional Drilling

The technique of drilling at an angle from the

vertical by deflecting the drill bit. Directional

wells often are drilled to reach an oil- or gas

bearing reservoir where conventional drilling

cannot be performed.

Distance Zone

A visibility threshold distance where visual

perception changes. The zones are usually

defined as foreground, middleground and

background.

Diversity

The relative abundance of wildlife species, plant

species, communities, habitats, or habitat

features per unit of area.

Drainage Basin

The region or area bounded peripherally by a

drainage divide or occupied by a river system.

Drawdown

The lowering of the water table of an unconfined

aquifer or the potentiometric surface of a

confined aquifer by pumping of groundwater

from wells.

Ecology

The study of the relationships between living

organisms and their environment.

Ecosystem

A complex system composed of a community of

plants and animals, and that system's chemical

and physical environment.

Ecotone

A transitional zone between two adjacent

ecological communities.
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Electric and Magnetic Field (EMF)

A space or region within which magnetic forces

are present around an electrical current.

Electrostatic Field

Pertaining to a space or region within which

atmospheric electricity at rest interferes with

radar, radio or television reception.

Emergent (vegetation)

Vegetation with all or part of their vegetative

and reproductive parts above the water.

Emission

Pollution discharged into the atmosphere from a

source.

Endangered Species

Any plant or animal species in danger of

extinction throughout all or a significant portion

of its range as defined by the Endangered

Species Act of I973.

Endangered Species Act of 1973 (ESA)

Section 7 of the ESA requires federal agencies to

consult with the U.S. Fish and Wildlife Service to

ensure that undertaking, funding, permitting, or

authorizing an action is not likely to jeopardize

the continued existence of listed species or

destroy or adversely modify designated critical

habitat.

Endemic

Plants or animals that are native to a particular

region or country.

Environment

The surrounding conditions, influences or forces

that affect or modify an organism or an

ecological community and ultimately determine

its fonn and survival.
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Environmental Assessment

An evaluation of existing resources and potential

impacts on them from a proposed action or

change to the environment.

Environmental Impact Statement (EIS)

A fonnal public document prepared to analyze

the impacts on the environment of the proposed

project or action and released for comment and

review. An EIS must meet the requirements of

NEPA, CEQ guidelines, and directives of the

agency responsible for the proposed project or

action.

- Draft EIS

The document prepared by a Federal

agency or department or under Federal

guidance that attempts to identify and

analyze the environmental impacts of a

proposed action and feasible

altematives.

- Final EIS

The Draft EIS is circulated for public

comments that are addressed in the Final

EIS.

Environmental Justice (Executive Order

12898)

Ensures that all people, regardless of race,

national origin, or income, are protected from

disproportionate impacts of environmental

actions.

Eolian

Sediment carried, fonned, or deposited by the

wind, as sand dunes.

Ephemeral Stream

A stream or portion of a stream that flows only

briefly in direct response to precipitation in the

immediate vicinity, whose channel is at all times

above the water table.
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Erosion

The wearing away of land surface by wind or

water. Erosion occurs naturally from weather or

runoff but can be intensified by land-clearing

practices.

Ethnography

That aspect of cultural and social anthropology

devoted to the first-hand description of

particular cultures.

Evaporation Pond

A pond designed to receive and store discharged

process wastewater, cooling tower blowdown

water, and stonnwater from a power plant, while

it evaporates into the atmosphere.

Evapotranspiration

The retum of water to the atmosphere through

the combined effects of evaporation and plant

transpiration.

Fault

A fracture or fracture zone in the earth's surface

along which there has been displacement of the

sides relative to one another parallel to the

fracture.

Fauna

Animals collectively, especially the animals ofa

specified region or time.

Federal Energy Regulatory Commission

(FERC)

Agency primarily responsible for ensuring

adequate energy supplies at just and reasonable

rates and providing regulatory incentives for

increased productivity, efficiency, and

competition.
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Federal Land Policy and Management Act of

1976 (FLPMA)

Established public land policy for management

lands administered by the Bureau of Land

Management (BLM). FLPMA specifies several

key directions for the BLM, notably (I)

management on the basis of multiple-use and

sustained yield, (2) land use plans prepared to

guide management actions, (3) public lands for

the protection, development, and enhancement

of resources, (4) public lands retained in Federal

ownership, and (5) public participation used in

reaching management decisions.

Field Effect

Induced currents and voltages, as well as related

effects that might occur as a result of EMF at

ground level.

Finite-Difference Groundwater Flow Model

A type of numerical groundwater flow model

that consists ofa rectilinear model grid

configured to represent an aquifer or aquifer

system. Each cell within the model grid

represents a small portion ofan aquifer with

prescribed physical dimensions and hydraulic

properties. Finite-difference models may be

either two-dimensional or three-dimensional,

depending on the complexity ofthe problem to

be solved.

Firm Energy

Noninterruptible energy and power guaranteed

by the supplier to be available at all times except

for reasons of uncontrollable forces or continuity

of service provisions.

Floodplain

Floodplain Deposit

A sedimentary deposit formed on the floodplain

of a river or stream.

Fofiage

The leaves ofa growing plant or tree.

Forage

All browse and herbaceous foods available to

grazing animals, which may be grazed or

harvested for feeding.

Foreground

The visible area from a viewpoint or use area out

to a distance of one-half mile. The ability to

perceive detail in a landscape is greatest in this

zone.

ForegroundIMiddleground

The area visible from a travel route, residence or

other use area to a distance of 3 to 5 miles. The

outer boundary of this zone is defined as the

point where texture and form of individual

plants are no longer apparent in the landscape.

Vegetation is apparent only in pattems or

outline.

Fossil

The remains or traces of an organism or

assemblage of organisms that have been

preserved by natural processes in the earth's

crust; exclusive of organisms that have been

buried since the beginning of historical time.

Fugitive Dust

Airborne solid particulate matter emitted from

any source other than through a stack or vent.

General-Head Boundary

A groundwater modeling term that refers to a

type of boundary within a model wherein the

head, or water level, within a cell is allowed to

fluctuate within a prescribed range.
 

That portion of a river or stream valley, adjacent

to the river channel, which is built of sediments

and is inundated with water when the stream

overflows its banks.
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Generic Mitigation

Measures, techniques, or practices applied/used

generally to reduce adverse impacts on a non

specific basis.

Genus

One of the major taxonomic groups used to

scientifically classify plants or animals: several

closely related species, or one species, make up

one genus, while several genera, or one genus,

make up a family.

Geologic Fonnation

A rock unit distinguished from adjacent deposits

by some common character, such as its

composition, origin, or the type of fossil

associated with the unit.

Geology

The study of the planet earth, the rocks of which

it is composed, and the processes that have acted

on these materials since its origin.

Granitic Rock

Rock composed of granite and/or igneous rock

similar in composition to granite. Granite is an

intrusive igneous rock composed primarily of

feldspar and quartz.

Grazing Potential

The potential of an area to support livestock

grazing measured by the number of acres of land

required to support one animal unit (AUM) for a

month.

Groundwater

Water below the earth’s surface that fiows or

seeps downward and saturates soil or rock,

supplying springs and wells. The area where

water fills fractures and spaces in soil. sand, or

rocks is called the saturated zone. The top of this

zone is called the water table. Groundwater is

stored in, and moves slowly through, layers of

soil, sand, and rocks called aquifers.

Big Sandy Energy Project
9-10

Groundwater Flow Model

A computer model designed to simulate the

configuration and hydraulic properties of an

aquifer or aquifer system (see also definition of

finite-difference groundwater flow model).

After a computer model has been developed, it is

typically used to predict the effects of pumping

or other stresses on an aquifer.

Groundwater Underflow

The natural movement of groundwater from a

groundwater basin into an adjacent basin.

Habitat

The region where a plant or animal naturally

grows or lives. A specific set of physical

conditions that surround a single species, a

group of species, or a large community. ln

wildlife management, the major components of

habitat are considered to be food, water, cover,

and home range.

Hazardous Materials

Materials determined to be physical or chemical

health hazards based on statistically significant

evidence.

Heat Recovery System Generator

A system that uses the heat available in the

combustion turbine exhaust gas to produce

steam for the steam turbine in a combined-cycle

operation.

Herbaceous

Of, or having the nature of. an herb or herbs as

distinguished from woody plants.

Herbivore

An animal that feeds only on plants.

Hertz

A measure of frequency, which defines a

sound‘s pitch.

Glossary

Draft Environmental Impact Statement June 2001



Historic Preservation

The preservation of historic districts, sites.

buildings, structures, and objects.

Holocene

The second geologic epoch of the Quatemary

period, commencing with the end of the last

glacial period (the Pleistocene epoch). This era

was marked by the establishment of modem

climatic and environmental conditions, and

spans from roughly 9,000 BC to present.

Homogenous

Having similarity in structure because of

similarity in descent.

Hydraulic Conductivity

A hydraulic property of an aquifer that describes

the rate groundwater can flow through a unit

area of the aquifer under a hydraulic gradient of

l 1 I .

Hydraulic Connection

Two hydrogeologic units are considered to be

hydraulically connected if they are adjacent to

one another, both are saturated with

groundwater, and groundwater can move from

one unit to the other.

Hydraulic Gradient

Change in elevation of the groundwater table

with distance. The hydraulic gradient is used in

conjunction with hydraulic conductivity to

define the rate and direction of groundwater

flow through an aquifer.

Hydraulic Properties

A general tenn that refers to the ability of an

aquifer to store, transmit, and yield groundwater.

Aquifer storage is typically expressed as the

storage coefficient, or storativity. The ability of

an aquifer to transmit water is usually expressed

as hydraulic conductivity or transmissivity.
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Aquifer yield typically refers to the sustainable

pumping rate ofa well completed in an aquifer.

Hydric Soil

A soil that is saturated, flooded, or ponded long

enough during the growing season to develop

anaerobic conditions that favor the growth and

regeneration of hydrophytic vegetation.

Hydrogeologic Unit

A geologic formation. or part ofa fonnation,

with similar hydrologic characteristics.

Hydrologic System

The distribution of surface and underground

waters.

Hydrology

The science that relates to properties,

distribution, and circulation of water.

Hydrophytic Vegetation

Plant life growing in water or on a substrate that

is at least periodically deficient in oxygen as a

result of excessive water content; plants

typically found in wetlands and other aquatic

habitats.

Igneous Rock

Rocks solidified from molten magma occurring

as intrusives or extrusives (volcanics), at or

below the surface of the earth.

Impact

A modification in the status ofthe environment

brought about by a proposed action.

- Direct Impacts

Caused by the action and occur at the

same time and place (40 CFR

l508.8(a)).
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- Indirect Impacts

Caused by the action later in time or

farther removed in distance, but still

reasonably foreseeable. Indirect effects

may include growth inducing effects and

other effects related to induced changes

in the pattem of land use, population

density or growth-rate, and related

effects on air and water and other

natural systems, including ecosystems.

Indicator Species

Species of fish, wildlife, or plants that reflect

ecological changes caused by land management

activities.

Infrastructure

The basic facilities on which a community

depends, such as schools, power plants, or

transportation and communication systems.

lnsectivore

An animal that feeds chiefly on insects.

lntennittent

A river or stream that flows for a period of time,

usually seasonally during rainy periods, and,

stops during dry periods. In arid regions, dry

periods may be interrupted by occasional flash

floods from brief but intense rain storms.

Intrusive Igneous Rock

Rock formed by magma forced into or between

other rocks while in a molten state.

Jurassic

The second period of the Mesozoic Era,

spanning in time from about I90 to 136 million

years ago, characterized by the dominance of

dinosaurs and the appearance of flying reptiles

and birds.
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Jurisdictions

The limits or territory within which authority

may be exercised.

Kilovolt (kV)

1,000 volts (a volt is a measure of electrical

potential difference which would cause a current

of 1 ampere to flow through a conductor whose

resistance is l ohm).

Kilovolts Per Meter (kVlm)

A unit measure of electric field strength.

Kilowatt (kW)

A unit of power equivalent to 1,000 watts.

Kilowatt Hour (kWIh)

A power demand of 1,000 watts for one hour.

Power company utility rates typically are

expressed in cents per kW/h.

Lacustrine Deposit

A sedimentary deposit formed in and around the

margins of a lake.

Landfonn

A term used to describe the many types of land

surfaces that exist as a result of geologic activity

and weathering (e.g., plateaus, mountains,

plains, and valleys).

Landscape Character Type

The arrangement of a particular landscape as

formed by the variety and intensity of the

landscape features and the four basic elements of

fomi, line, color, and texture. These factors give

the area a distinct quality that distinguishes it

from immediate surroundings.

Level of Service (LOS)

In transportation studies, a qualitative measure

oftraffic flow along a given road considering a
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variety of factors, including speed and travel

time, traffic interruptions, and freedom to

maneuver LOSs are designated “A” through

“F"; “A” being a free-flow condition with low

volumes at high speeds and “F” being a

congested condition of low speeds and stop-and

go traffic. lntennediate levels describe

conditions between these extremes. A LOS

below “C” involves unstable to forced traffic

flow in which a driver’s freedom to select a

speed is restricted and in which traffic stoppages

cause congestion.

Lithology

A term that refers to the composition of a rock

formation. The study of rocks with the unaided

eye, or with little magnification.

Load

The demand on an energy producing system; the

energy consumption or requirement of a piece of

equipment.

Loam

A rich, permeable soil composed of clay, silt,

sand, and organic matter.

Macroinvertebrate

Animals without backbones that are visible

without a microscope; insects.

Maximum Contaminant Level (MCL)

The designation given by the U.S.

Environmental Protection Agency to water

quality standards promulgated under the Safe

Drinking Water Act. The MCL is the greatest

amount of a contaminant that can be present in

drinking water without causing a risk to human

health.

Megawatts (MW)

l,000 kilowatts or l million watts (a watt is a

unit ofelectrical power equal to l/756th

horsepower).
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Merchant Plant

A power plant that operates without long-term

power contracts for the purpose of selling power

on the wholesale electric market.

Mesa

An isolated, nearly level land mass, formed of

nearly horizontal rocks, standing above the

surrounding country and bounded with steep

sides.

Metamorphic Rock

Rock that has been formed through

metamorphism. Metamorphism is the change in

the mineralogical, structural, or textural

composition of rocks under intense heat and

pressure (e.g., tuming limestone into marble).

Migratory

Birds, animals, or people that migrate, or move

from one region or country to another.

Mineral Resources

Any inorganic or organic substance occurring

naturally in the earth that has a consistent and

distinctive set of physical properties. Examples

of mineral resources include coal, nickel, gold,

silver, and copper.

Mississippian

A period of the Paleozoic Era, spanning in time

from about 345 to 320 million years ago.

Mitigation

Actions to avoid, minimize, reduce, eliminate,

replace, or rectify the impact of a management

practice.

Monocline

A rock fold or strata that slope in one direction.
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Mudstone

A hardened sedimentary rock consisting of clay

that is similar to shale, but does not occur in

distinct, bonded layers.

National Ambient Air Quality Standards

(NAAQS)

The allowable concentrations of air pollutants in

the air specified by the federal govemment. The

NAAQS are divided into primary standards

(based on the air quality criteria and allowing an

adequate margin of safety and requisite to

protect the public health) and secondary

standards (based on the air quality criteria and

allowing an adequate margin of safety and

requisite to protect the public welfare) from any

unknown or expected adverse effects of air

pollutants.

National Environmental Policy Act of 1969

(NEPA)

Public Law 9l -l90. Establishes environmental

policy for the nation. Among other items, NEPA

requires Federal agencies to consider

environmental values in decision-making

PFOCCSSCS.

National Historic Preservation Act of 1966

(NHPA)

Federal undertakings must comply with Section

I06 ofNHPA, which mandates that potential

effects on significant historic properties be

considered prior to approval of such

undertakings. Significant historic properties are

defined as sites, districts, buildings, structures,

and objects eligible for the National Register of

Historic Places. Consideration of these resources

is to be made in consultation with the State

Historic Preservation Officer and other interested

agencies and parties.

National Register of Historic Places

A listing of architectural, historical,

archaeological, and cultural sites of local. state.

or national significance, established by the
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National Historic Preservation Act of I966 and

maintained by the National Park Service.

Native Vegetation

Vegetation naturally originating in a certain

region or country.

Natural Gas

A mixture ofgaseous hydrocarbons, composed

primarily of methane, occurring naturally in the

earth, often among petroleum deposits, that is

used as a fuel.

Natural Gas Supply

The means by which the power plant receives

natural gas that is converted into heat energy,

which in tum is converted into mechanical and

then electrical energy.

Nitrogen Oxides (N01)

Smog fonners, produced from buming fuels

including gasoline and coal, that react with

volatile organic compounds to form smog. NO,

also are major components of acid rain.

No-Flow Boundary

A groundwater modeling term that refers to a

type of boundary within a model that prevents

the flow of water from one model cell to an

adjacent cell. A no-flow boundary is typically

used to simulate the physical limit ofan aquifer

(see definition of aquifer boundary).

Noise

Loud, unpleasant, unexpected, or undesired

sound that disrupts or interferes with normal

human activities.

Off-Highway Vehicle (OHV)

Any motorized vehicle capable ofor designed

for travel on or immediately over natural terrain.

OHV use includes driving offa designated road

for purposes including. but not limited to
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recreation, ranching, mineral operations,

hunting. fuelwood gathering, etc.

Ohm

A measure of the electrical resistance of a

material equal to the resistance of a circuit in

which the potential difference of I volt produces

a current of I ampere.

One-hundred-year Flood

A flood with a probability to occur once every

one hundred years or a I-in-I00 chance of a

flood occurring in a given year.

Oxidized Rhizospheres

Oxidized channels and soil surrounding living

roots and rhizomes of hydrophytic plants.

Ozone

Ozone (O3) - A bluish, toxic gas with a pungent

odor fomied by three oxygen atoms rather than

the usual two. Ozone occurs in the stratosphere

and plays a role in filtering out ultraviolet

radiation from the sun’s rays. At ground level

ozone is a major component of smog.

Paleontology

The science of life in past geological time based

on fossilized plants and animals.

Paleozoic

The geologic era between the Precambrian and

Mesozoic eras covering the time between 570

million and 225 million years ago. The era was

characterized by the development of the first

fishes, amphibians, reptiles, and land plants.

Panoramic

An unlimited view in all directions.

Parent Material

The rock fomiation that a soil originated from

through chemical and physical processes.

Big Sandy Energy Project
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Particulate Matter (PM)

Tiny bits of solid material such as dust and soot

released into and move around in the air.

Particulates are produced by many sources,

including buming ofdiesel fuels by trucks and

buses, incineration of garbage , mixing and

application of fertilizers and pesticides, road

construction, industrial processes such as steel

making, mining operations, agricultural burning

(field and slash buming), and operation of

fireplaces and woodstoves. Particulate pollution

can cause eye, nose, and throat irritation and

other health problems.

Parts Per Million

The number of “parts” by weight of a substance

per million parts of water. This unit commonly

is used to represent pollutant concentrations. It is

approximately equal to I milligram per liter.

Pennsylvanian

A period of the Paleozoic Era, spanning from

about 320 to 280 million years ago.

Perennial Stream

A stream or portion of a stream that flows

throughout the year.

Permeability

The measure of the ease with which a fluid can

diffuse through a particular porous material.

Permian

The seventh and last period of the Paleozoic Era.

spanning from about 280 to 225 million years

ago, characterized by increased reptile life and

major mountain building in North America.

PetroglyphIPictograph

A generally prehistoric symbolic design or

drawing of an animal, human, or geometric or

abstract image pecked or carved into a rock or

cliff face.
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pH

A measure of the relative acidity or alkalinity of

water. Water with a pH of 7 is neutral; lower pH

levels indicate increasing acidity, while pH

levels higher than 7 indicate increasingly basic

solutions.

Physiographic Province

An area characterized by distinctive topography,

geologic structure, climate, drainage pattems,

and other features and phenomena of nature.

Pipeline

A line of pipe equipped with pumps and valves

and other control devices for moving liquids,

gases, and slurries (fine particles suspended in

liquid).

Pithouse

A prehistoric dwelling partially constructed

beneath the earth's surface.

Plateau

An elevated tract of relatively level land, such as

a tableland or mesa.

Playa

The shallow central basin of a desert plain, in

which water gathers after a rain and is

evaporated.

Pleistocene

The first geologic epoch during the Quatemary

period, spanning from l.8 million years ago to

about 9000 BC, characterized by extensive

continental glaciation in the Northem

Hemisphere.

PM1n

Coarse particulate matter less than IO

micrometers in diameter that generally are

emitted from sources such as vehicles traveling

on unpaved roads, materials handling, and

Big Sandy Energy Project
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crushing and grinding operations, as well as

wind blown dust.

Policy

A guiding principle upon which is based a

specific decision or set ofdecisions.

Power Plant

A stationary electric generating unit consisting

of a boiler, a gas turbine, or a combined-cycle

unit that employs a generator to produce electric

power for purposes of sale or exchange and has

the design capability of consuming any fuel (or

mixture thereof) at a fuel heat input rate of I00

BTUs per hour or greater.

Precambrian

The earliest geologic era covering all time from

the formation of the earth and ending at the

Paleozoic Era which began about 570 million

years ago.

Prey

An animal hunted or killed for food by another

animal.

Primitive

Of or pertaining to an earliest or original stage or

state.

Proposed Action

Construction activities, facilities, routes, and

other activities proposed by the applicant.

Protective Withdrawal

Lands that have been withdrawn from

availability under the various land and mining

laws for administrative or protective reasons

(e.g., recreation sites, office, or warehouse sites).

Public Involvement

The opportunity for participation by affected

citizens in rulemaking, decisionmaking, and

Glossary

 

Draft Environmental Impact Statement June 2001



planning with respect to public lands, including

public meetings or hearings held at locations

near the affected lands, or advisory mechanisms,

or other such procedures as may be necessary to

provide public comment.

Pumping Test

A test made by pumping a well for a period of

time and observing the change in hydraulic head

in the aquifer. A pumping test may be used to

determine the capacity of a well and the

hydraulic characteristics of the aquifer.

Purpose and Need

A statement that generally reflects what the

applicant (or proponent) intends to accomplish

by the proposed action.

Quaternary

The geologic period following the Tertiary in the

Cenozoic Era, beginning about 1.8 million years

ago, composed by the Pleistocene and Holocene

epochs, characterized by the evolution of

Hominids into modem humans.

Range

A large, open area of land over which livestock

can roam and graze.

Raptor

A bird of prey with sharp talons and a strongly

curved peak (e.g., hawk, owl, vulture, eagle).

Reclamation

Retuming disturbed lands to a fonn and

productivity that will be ecologically balanced.

Reconnaissance

Preliminary examination or survey ofa land

area.

Big Sandy Energy Project
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Recontouring

Retuming a surface to or near to its original

form through some type of action such as

grading.

Record of Decision (ROD)

A document separate from, but associated with,

an environmental impact statement that publicly

and officially discloses the responsible official's

decision on the proposed action.

Recovery

The rise in water level in a pumping well and

nearby observation wells after groundwater

pumping has ceased.

Reference Centerline

For purposes of assessing impacts and

recommending mitigation, a centerline is

assigned that may be slightly adjusted during

engineering design.

Region

A large tract of land generally recognized as

having similar character types and physiographic

WW5

Residual Impact

The resulting impact of an action remaining afier

application of mitigation.

Revegetation

The reestablishment and development of

self-sustaining plant cover. On disturbed sites,

this normally requires human assistance such as

reseeding.

Right-of-way

Strip of land acquired by legal means, over

which the power line and access roads would

pass.
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Riparian

An aquatic or terrestrial ecosystem that is

associated with bodies of water, such as streams,

lakes, or wetlands, or is dependent upon the

existence of perennial, intermittent, or

ephemeral surface or subsurface water drainage.

Route

The general path of a linear feature such as a

transmission line or pipeline and associated

facilities.

Runoff

The total amount of water flowing in a stream. It

includes overland flow, return flow. interflow,

and base flow.

Sandstone

A sedimentary rock composed primarily of sand

grains, mainly quartz, that are cemented together

by other minerals.

Scenic Quality Class

A BLM designation (A, B, or C) assigned a

scenic quality rating unit to indicate the visual

importance or quality ofa unit relative to other

units within the same physiographic province.

Scenic Quality Rating Unit (SQRU)

A portion of the landscape that displays

primarily homogeneous visual characteristics of

the basis landscape features (landforrn, water,

vegetation, and structures and modifications)

which separate it from the surrounding

landscape.

Scope

The range of actions, altematives, and impacts to

be considered in an environmental impact

statement.

Big Sandy Energy Project
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Scoping

A tenn used to identify the process for

detennining the scope of issues related to a

proposed action and for identifying significant

issues to be addressed in an environmental

impact statement.

Sediment

Solid fragmental material, either mineral or

organic, that is transported or deposited by air,

water, gravity, or ice.

Seismicity

The likelihood of an area being subject to

earthquakes. The phenomenon of earth

ITTOVCTTICTIIS.

Selective Mitigation

Measures or techniques developed to reduce

adverse impact on a case-by-case, or selective,

basis.

Semi-arid

A climate or region characterized by little yearly

rainfall and by the growth ofa number of short

grasses and shrubs.

Sensitivity

The state of being readily affected by the actions

of extemal influence.

Sensitive Species

Those species for which population viability is a

concem as evidenced by significant current or

predicted downward trends in (I) population

numbers or densities, or (2) habitat capability

that would reduce a species’ existing

distribution.

Significance Criteria

Criteria identified to detennine whether or not

impacts on specific resources would be

significant.
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Significance

The importance or weight of an impact as

determined by its context and intensity, or

severity.

Simulations

The use of a computer to calculate the effect of a

given physical process.

Slope

The degree of deviation of a surface from the

horizontal.

Soil Series

A group of soils having genetic horizons (layers)

that, except for texture of the surface layer, have

similar characteristics and arrangement in

profile.

Solid Waste

Non liquid, non-soluble materials ranging from

municipal garbage to industrial wastes that

contain complex and sometimes hazardous

substances. Solid wastes also include sewage

sludge, agricultural refuse, demolition wastes,

and mining residues. Technically, solid waste

also refers to liquids and gases in containers.

Species of Concern

An informal term that refers to species the U.S.

Fish and Wildlife Services believes might be in

need of concentrated conservation actions.

Species of concem receive no legal protection

and the use of the term does not necessarily

mean that the species will eventually be

proposed for listing as a threatened or

endangered species.

Spill Prevention, Containment, and

Countermeasures Plan

A plan developed and implemented by onshore

facilities that includes physical structures and

other measures to respond to and prevent spills

Big Sandy Energy Project
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of oil or hazardous substances from reaching

navigable waters.

Spnng

A location where ground water flows naturally

onto the land surface.

Stable Isotope

Atoms of an element that vary from one another

only in the number of protons are referred to as

isotopes of that element. Stable isotopes are

isotopes that do not undergo radioactive decay.

The most common stable isotopes are isotopes

of oxygen and hydrogen.

Steam Turbine

A machine that has propeller-like blades that can

be moved by steam to spin a rotor in a generator

to produce electricity.

Step-Drawdown Test

A type of aquifer test performed by pumping a

well at a several sequential rates to assess well

efficiency and/or select the optimum pumping

rate for a constant-discharge test.

Storage Coefficient

A hydraulic property of an aquifer that describes

the amount of water released from storage

during pumping.

Stonnwater

Water from precipitation that flows across the

ground and pavement when it rains or when

snow and ice melt. Collectively, the draining

water is called stormwater runoff.

Stonnwater Pollution Prevention Plan

A plan developed under the Clean Water Act

that discusses measures taken to prevent the

release of pollutants from stormwater runoff.
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Strata

Plural of stratum. Horizontal layer of

sedimentary rock.

Stream Channel Deposit

A sedimentary deposit formed in a stream

channel

Subspecies

Any natural subdivision of a species that

exhibits small, but persistent morphological

variations from other subdivisions of the same

species living in different geographical regions

or times.

Substation

An assemblage of equipment, enclosed by fence,

occurring at points along a transmission line. A

facility in an electrical transmission system with

the capability to route and control electrical

power. and to transform power to a higher or

lower voltage. Equipment includes transfomiers.

circuit breakers, and other equipment for

switching, changing, or regulating the voltage of

electricity.

Surface Water

Water that flows exclusively across the surface

of the land from the point of application to the

point of discharge.

Tertiary

The first period in the Cenozoic Era, spanning

from 65 to l.8 million years ago.

Threatened Species

Any species likely to become endangered within

the foreseeable future throughout all or a

significant part of its range.

Total Dissolved Solids (TDS)

A tenn that describes the quantity of dissolved

minerals and salts in water.
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Traditional Cultural Resource

A historic resource that is significant because of

its association with cultural practices or beliefs

of a living community that (a) are rooted in that

community’s history, and (b) are important in

maintaining the continuing cultural identity of

the community.

Transition Zone

The area between two discrete environmental

areas, and thus containing elements of each. For

example, the transition zone between an upland

pinon forest and a lowland desert scrub

environment.

Transmission Line

An electrical conductor/cable that carries high

voltage electricity from a generator to other

locations for distribution.

Transmissivity

A hydraulic property of an aquifer that describes

the rate of flow of groundwater through a unit

width of the saturated thickness of the aquifer

under a hydraulic gradient of l : l.

Triassic

The first period in the Mesozoic Era, spanning

from 225 to I90 million years ago and following

the Pennian Period of the Paleozoic Era;

characterized by the appearance of many

reptiles, including the dinosaurs.

Tributary

A stream or river that flows into a larger body of

water.

Tuming Dead-end Structure

A transmission line tower structure that is more

robust than a typical structure, used (I) to add

longitudinal strength to the line, (2) at tuming

points (angles), (3) for added safety at crossings

of other utilities such as other transmission liens

and roads, and (4) to interrupt long distances of
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suspension structures that would otherwise

provide more exposure to catastrophic line

failure over long distance.

Two-Track

A l0-foot-wide travelway periodically used by

vehicles.

Uranium

A very heavy, silvery, metallic element that is

crucial to the research and development of

atomic energy.

Utility Corridor

A route designated for use by utilities for

locating pipelines, cables, and transmission

lines.

Variety Class

A designation (A. B, or C) assigned to a

homogeneous area of the landscape to indicate

the visual importance or quality relative to other

landscape areas within the same physiographic

province (USFWS designation).

Vegetation Communities

Species of plants that commonly live together in

the same region or ecotone.

Vegetation Type

A plant community with distinguishable

characteristics described by the dominant

vegetation present.

Viewshed

Visible portion of the specific landscape seen

from a specific viewpoint, normally limited by

landform, vegetation, distance and existing

cultural modifications.

Visual Contrast

The effect ofa striking difference in the form,

line. color or texture of an area being viewed.
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Visual Contrast Rating

A method of determining the extent of visual

impact for an existing or proposed activity that

would modify any landscape feature (land and

water form, vegetation and structures).

Visual Management Objectives

The tenn used in this study to generally define

VRM (BLM) or VQO classes (Forest Service).

Visual Management System

System of land management based upon meeting

visual resource goals (Forest Service).

Visual Resource Management (VRM) classes

Classification of landscapes according to the

kinds of structures and changes that are

acceptable to meet established visual goals

(BLM).

Visual Resources

The visible physical features of a landscape

(topography, water, vegetation, animals.

structures, and other features) that constitute the

scenery of an area.

Visual Sensitivity Levels

The index of the relative degree of user interest

in scenic quality and concem for existing or

proposed changes in the landscape features of

that area in relation to other areas in the study

area.

Visual Quality Objectives

Classification of landscape areas according to

the types of structures and changes that are

acceptable to meet established visual goals

(Forest Service designation).

Volatile Organic Compounds (VOCs)

Compounds including organic chemicals

(containing carbon), which are the basic

chemicals found in lining things and in products
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derived from living things, such as coal,

petroleum, and refined petroleum products and

volatile chemicals, which produce vapors

readily. VOCs include gasoline, industrial

chemicals, and solvents. Many VOCs also are

hazardous air pollutants.

Volcanic Rock

Rock formed from the extrusion of magma onto

or near the earth’s surface. Also referred to as

extrusive igneous rock.

Volt

A unit of electrical force equal to that amount of

electromotive force that will cause a steady

cun'ent of I ampere to flow through a resistance

of I ohm.

Voltage

The amount ofelectromotive force. measured in

volts, that exists between two points.

Wall Boundary

A groundwater modeling term that refers to a

type of boundary within a model that simulates

the lateral limit of an aquifer, and prevents the

flow ofwater from one model cell to an adjacent

cell. A wall boundary is a type of no-flow

boundary (see definition of no-flow boundary).

Wash

An intennittent stream channel.

Waste Management

The handling, storage, and disposal of unwanted

materials.

Wastewater

Water containing dissolved or suspended solids

that has been used in homes, industries, and

businesses that is not for reuse unless it is

treated.
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Water Level Drawdown

The decline in elevation of the groundwater

table, or the water level in a well, due to natural

causes (such as decreased precipitation or an

increase in riparian vegetation) or groundwater

pumping.

Water Level Recovery

The rise in elevation of the groundwater table, or

the water level in a well, due to natural causes

(such as increased precipitation or a decrease in

riparian vegetation) or a decrease in

groundwater pumping.

Water Table

The upper surface of the saturated portion of an

aquifer.

Watershed

The land area that drains water to a particular

stream, river, or lake. It is a land feature that can

be identified by tracing a line along the highest

elevations between two areas on a map, often a

ridge. Large watersheds often contain numerous

smaller subwatersheds.

Waters of the United States

All waters that are currently used, were used in

the past, or may be susceptible to use in

interstate or foreign commerce including

adjacent wetlands and tributaries to waters of the

United States; and all waters by which the use,

degradation, or destruction of which would

affect or could affect interstate or foreign

commerce.

Wetlands

Those areas that are inundated by surface or

groundwater with a frequency sufficient to

support vegetative or aquatic life that requires

saturated or seasonally saturated soil conditions

for growth and reproduction.
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Wildemess, Wilderness Area

An area formally designated by Congress as a

part of the National Wildemess Preservation

System.

Wilderness Characteristics

Qualities identified by Congress in the

Wildemess Act of I964 including size;

naturalness; outstanding opportunities for

solitude or a primitive and unconfined type of

recreation; and supplemental values such as

geological, archaeological, historical, ecological,

scenic, or other features.

Xeroriparian

Riparian habitats generally associated with an

ephemeral water supply. These communities

typically contain plant species also found in

upland habitats, however, these plants are

typically larger and/or occur at higher densities

than adjacent uplands.
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3-221, 3-223, 3-224, 3-225, 3-226, 3-228, 3-229, 3-230, 3-231, 3-232, 3-234,

3-269, 3-281, 3-282, 4-2, 4-3, 4-4, 4-7, 4-9, 4-10, 4-11, 4-12, 5-4, 5-5, 5-6, 5-10,

5-11, 5-13, 6-2, 6-5, 6-6

Biological Assessment............................................................................................... .. S-40, 1-8, 1-10, 3-201

Biological Opinion .............................................................................................................. .. 1-8, 1-10, 3-201

Businesses ......... .. S-26, S-27, S-45, 3-113, 3-118, 3-119, 3-120, 3-121, 3-122, 3-123, 3-124, 3-257, 3-281

Carrow-Stephens Ranches ..... .. S-10, S-30, S-32, 2-36, 2-37, 2-62, 2-63, 3-43, 3-106, 3-114, 3-116, 3-117,

3-120, 3-121, 3-123, 3-127, 3-136, 3-141, 3-145, 3-146, 3-147, 3-148,

3-149, 3-151, 3-152, 3-190, 3-200, 3-230, 3-236, 3-238, 3-239, 4-8, 4-13,

5-3, 5-11

Cathodic Protection ........................................................................................................................ 2-19, 2-38

Cofer Hot Spring ........ .. S-13, S-15, S-22, S-23, S-28, S-33, S-35, 2-54, 3-50, 3-52, 3-63, 3-64, 3-65, 3-83,

3- 8, 3-91, 3-96, 3-97, 3-99, 3-113, 3-169, 3-175, 3-178, 3-179, 3-180, 4-6, 4-9,

4-10, 4-13, 5-2

Combustion Byproducts .......................................................................................................................... .. 2-5

Communication ............... .. S-5, S-6, S-9, S-27, S-41, 1-1, 1-6, 2-2, 2-18, 2-24, 2-39, 2-62, 3-7, 3-15, 3-24,

3-43, 3-86, 3-89, 3-91, 3-98, 3-108, 3-109, 3-114, 3-117, 3-119, 3-120, 3-130,

3-137, 3-141, 3-148, 3-151, 3-165, 3-180, 3-183, 3-189, 3-197, 3-198, 3-204,

3-209, 3-215, 3-224, 3-230, 3-236, 3-239, 3-241, 3-247, 3-250, 3-253, 3-258,

3-259, 3-260, 3-268, 3-271 , 3-273, 3-275, 3-279, 5-1

Compensation ........................................................................................................................................ .. 2-29

Construction Equipment.2-38, 2-41, 2-45, 2-47, 2-59, 3-17, 3-122, 3-129, 3-188, 3-198, 3-216, 3-277, 5-8

Criteria Pollutants ............................................................................................................ .. 3-6, 3-7, 3-8, 3-16

Cultural Resources ............... ..S-13, S-14, S-15, S-40, 1-7, 1-8, 1-10, 1-11, 2-41, 2-47, 2-59, 3-127, 3-141,

3-146, 3-148, 3-151, 3-227, 3-228, 3-230, 3-231, 3-236, 3-237, 3-238,

3-239, 3-240, 3-259, 4-11, 4-12, 4-13, 5-6, 5-9, 5-11, 5-12, 5-13, 5-14, 6-2

Directional Drilling ............. .. S-15, S-20, S-25, S-26, S-34, 2-45, 3-44, 3-106, 3-179, 3-198, 3-216, 3-217,

3-221, 5-2, 5-4, 5-10
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Dust Control .................................................................................. .. S-13, S-30, 2-41, 2-49, 3-18, 3-21, 3-42

EIS Process .................................................. .. S-2, S-5, 1-2, 1-3, 1-4, 1-6, 1-7, 6-1, 6-2, 6-5, 6-7, 6-10, 6-11

Electric And Magnetic Fields ....................................... .. S-43, 3-261, 3-262, 3-263, 3-264, 3-265, 5-6, 5-12

Emission Estimates ....................................................................................................................... ..3-13, 3-17

Environmental Justice ..S-14, S-42, S-43, 1-10, 3-1, 3-240, 3-258, 3-259, 3-261, 4-12, 4-13, 5-6, 5-10, 6-7

Erosion .............. .. S-13, S-20, S-21, S-24, S-25, S-26, S-33, S-34, 2-37, 2-38, 2-40, 2-41, 2-42, 2-50, 2-51,

2-52, 2-57, 3-6, 3-31, 3-33, 3-34, 3-35, 3-42, 3-43, 3-44, 3-96, 3-97, 3-98, 3-100,

3-105, 3-107, 3-175, 3-178, 3-179, 3-187, 3-188, 3-195, 3-198, 3-214, 3-216, 4-5, 5-2,

5-3, 5-4, 5-8, 5-9

Evaporation Ponds ............ .. S-6, S-22, S-24, S-36, S-38, 1-11, 2-2, 2-5, 2-15, 2-17, 2-18, 2-20, 2-27, 2-43,

2-64, 2-65, 2-66, 3-19, 3-32, 3-62, 3-97, 3-98, 3-100, 3-105, 3-117, 3-118,

3-132, 3-133, 3-136, 3-162, 3-163, 3-165, 3-169, 3-179, 3-182, 3-186, 3-188,

3-190, 3-193, 3-195, 3-196, 3-200, 3-203, 3-215, 3-217, 3-218, 3-219, 3-226,

5-1, 5-2, 5-5, 5-11, 6-5

Exhaust ................ ..S-5, S-18, 2-2, 2-5, 2-6, 2-55, 3-6, 3-13, 3-19, 3-18, 3-129, 3-130, 3-132, 3-136, 3-137

Fire Protection .................................. .. S-6, 2-1, 2-19, 3-248, 3-249, 3-253, 3-258, 3-262, 3-263, 3-267, 5-6

Fish ........................... .. S-14, S-37, S-38, 1-7, 3-2, 3-145, 3-187, 3-190, 3-192, 3-193, 3-194, 3-196, 3-204,

3-208, 3-210, 3-212, 3-221, 3-225, 4-11, 6-2

Fisheries ............................... .. S-14, S-15, S-35, 3-1, 3-187, 3-190, 3-192, 3-203, 4-10, 4-13, 5-5, 5-9, 5-11

Floodplains ..................... ..S-14, S-25, S-26, 2-47, 3-100, 3-102, 3-103, 3-104, 3-105, 3-106, 3-107, 3-187,

3-193, 3-202, 4-7, 4-13, 5-2, 5-9, 5-10

Flow Augmentation ...................................................... ..S-13, S-15, S-21, S-23, S-31, S-37, 3-86, 3-96, 5-2

Forage .......... ..S-13, S-28, S-29, 1-6, 2-39, 3-113, 3-114, 3-116, 3-125, 3-202, 3-204, 3-207, 3-209, 3-219,

4-3, 5-3

Fossils ...................................................................................................... ..3-29, 3-30, 3-32, 3-33, 3-141, 4-5

Granite Gorge .............. .. S-24, S-33, 3-48, 3-50, 3-52, 3-53, 3-65, 3-70, 3-71, 3-75, 3-77, 3-83, 3-84, 3-85,

3-86, 3-88, 3-91, 3-97, 3-99, 3-169, 3-193

Grazing ............. .. S-13, S-14, S-28, S-29, S-32, 3-43, 3-83, 3-96, 3-97, 3-108, 3-112, 3-113, 3-114, 3-115,

3-116, 3-119, 3-120, 3-124, 3-125, 3-127, 3-165, 3-166, 3-167, 3-171, 3-172, 3-I80,

3-202, 3-216, 3-229, 3-281, 3-282, 4-2, 4-3, 4-4, 4-6, 4-7, 4-8, 4-9, 4-10, 4-11, 4-13,

5-1, 5-2, 5-3, 5-10

Grazing Allotment ................................................................................................................................. .. 2-54

Groundwater Flow Model ....................................3-61, 3-62, 3-63, 3-64, 3-65, 3-77, 3-83, 3-84, 3-85, 3-88

Big Sandy Energy Project 3 Index

Draft Environmental Impact Statement June 2001



Groundwater Levels ........... ..S-I5, S-22, S-23, S-31, S-38, 3-32, 3-60, 3-61, 3-62, 3-84, 3-85, 3-97, 3-146,

3-147, 3-I94, 3-214

Groundwater Monitoring .................................................. .. S-13, 2-51, 3-84, 3-86, 3-87, 3-96, 3-214, 3-228

Groundwater Pumping.............. ..S-15, 3-32, 3-45, 3-60, 3-75, 3-83, 3-84, 3-85, 3-88, 3-I 79, 3-I 80, 3-195,

3-202, 3-212, 3-218, 3-220, 3-221, 3-225

 

Groundwater Quality S-22, 3-54, 3-60, 3-62, 3-88

Groundwater Recharge 3-186, 3-192

Groundwater Wells S-1, S-5, 2-I , 2-5, 2-27, 3-245

Groundwater Withdrawal S-19, S-37, 3-31, 3-32, 3-87, 3-95, 3-96, 3-99, 3-195, 3-215, 4-13

Hackberry Road ................... ..S-10, 1-1, 2-33, 2-35, 2-36, 2-38, 2-41, 2-46, 2-59, 2-62, 3-43, 3-106, 3-I 14,

3-115, 3-119, 3-121, 3-123, 3-127, 3-128, 3-138, 3-139, 3-165, 3-167,

3-183, 3-I85, 3-189, 3-232, 3-233, 3-261, 3-267, 3-269, 3-281, 3-282, 6-4

Hazardous Wastes .......................................................................................................................... ..S-6, 2-15

Heat Recovery Steam Generator ............................................................................ .. 2-2, 2-5, 2-6, 2-15, 3-13

Herbicides .......................................................................................................................... ..S-13, 2-40, 3-197

Hualapai Tribe .............. .. S-5, S-15, S-16, S-40, S-41, I-6, 1-8, 2-24, 2-59, 3-9, 3-61, 3-107, 3-108, 3-228,

3-229, 3-230, 3-231, 3-238, 3-240, 3-248, 4-6, 5-13, 5-14, 6-2, 6-4, 6-5, 6-8,

6-9, 6-I0

Indian Trust ..................................................................................... .. S-14, S-16, 1-2, I-8, 3-259, 5-12, 5-13

Isotope Sampling ................................................................................................................. ..3-61, 3-63, 3-64

Jurisdiction ........................................ ..S-5, 1-2, I-6, 3-107, 3-I08, 3-117, 3-170, 4-5, 4-10, 4-11, 6-1, 6-10

Key Observation Points ............................. ..3-120, 3-I24, 3-I25, 3-127, 3-I28, 3-131, 3-133, 3-136, 3-137

Labor Force .............................................................................................................................. .. 3-241, 3-252

Land Use.............. ..S-I4, S-26, S-27, 1-6, 1-7, 3-2, 3-52, 3-107, 3-I08, 3-115, 3-116, 3-117, 3-118, 3-119,

3-124, 3-237, 3-268, 3-282, 4-7, 4-13, 5-I, 5-2, 5-9, 5-I0, 6-2, 6-12

Livestock Production ............................................................................................. S-28, 3-112, 3-I I3, 3-I14

Livestock Water Rights ....................................................................................................................... .. 3-125

Macroinvertebrates .............................................................................................................................. .. 3-195

Migratory Birds ..................... ..S-36, I-10, 3-189, 3-I94, 3-195, 3-196, 3-197, 3-I98, 3-200, 4-13, 5-5, 5-9
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Mitigation ............... ..S-5, S-14, S-16, S-19, S-20, S-23, S-25, S-31, S-33, S-35, S-40, S-41, 1-2, 1-4, 1-10,

2-42, 2-49, 3-2, 3-20, 3-25, 3-29, 3-33, 3-35, 3-45, 3-60, 3-88, 3-95, 3-96, 3-100,

3-107, 3-113, 3-116, 3-118, 3-119, 3-124, 3-133, 3-140, 3-151, 3-161, 3-166, 3-168,

3-169, 3-178, 3-180, 3-188, 3-192, 3-199, 3-225, 3-226, 3-238, 3-240, 3-260, 3-268,

3-277, 3-282, 4-4, 4-5, 4-7, 4-8, 4-9, 4-10, 4-1 1, 4-13, 5-1, 5-5, 6-4, 6-5, 6-8, 6-11

Mitigation Action Plan .................................................................................................... .. S-2, S-5, 1-4, 6-1 1

Mohave County ........... .. S-1, S-2, S-5, S-6, S-10, S-13, S-42, 1-1, 1-6, 1-7, 1-8, 1-9, 1-12, 2-1, 2-18, 2-28,

2-33, 2-35, 2-36, 2-37, 2-38, 2-39, 2-41, 2-46, 2-59, 2-62, 2-63, 3-1, 3-2, 3-28,

3-107, 3-109, 3-114, 3-115, 3-116, 3-117, 3-118, 3-119, 3-121, 3-124, 3-130,

3-137, 3-142, 3-207, 3-210, 3-211, 3-212, 3-228, 3-240, 3-241, 3-242, 3-245,

3-247, 3-248, 3-249, 3-253, 3-257, 3-258, 3-259, 3-260, 3-261, 3-267, 3-273,

3-277, 3-281 , 3-282, 4-3, 4-4, 6-2, 6-4, 6-6, 6-7, 6-8, 6-12

Off-Highway Vehicles ......................................................................................... .. 2-5, 2-6, 2-15, 3-119, 5-3

National Environmental Policy Act ................................................... .. 1-2, 1-3, 1-4, 1-6, 1-8, 1-10, 2-1, 2-2

Noise ................................................................................................................... .. 2-5, 2-20, 2-27, 2-40, 2-59

Operational Noise .................................................................................................................................. .. 2-20

Optical Ground Wire ............. .. S-9, S-20, S-25, S-27, S-30, S-32, S-34, 2-24, 2-25, 2-27, 2-43, 2-46, 2-47,

2-48, 2-64, 2-65, 3-15, 3-24, 3-25, 3-29, 3-32, 3-33, 3-34, 3-42, 3-43,

3-44, 3-91, 3-97, 3-98, 3-99, 3-102, 3-106, 3-108, 3-109, 3-114, 3-117,

3-119, 3-120, 3-124, 3-125, 3-138, 3-141, 3-146, 3-151, 3-152, 3-163,

3-165, 3-180, 3-182, 3-183, 3-189, 3-193, 3-197, 3-200, 3-203, 3-215,

3-217, 3-218, 3-219, 3-220, 3-221, 3-222, 3-224, 3-228, 3-230, 3-236,

3-239, 3-249, 3-252, 3-253, 3-257, 3-268, 3-279, 5-2, 5-4

Particulate Emissions ......................................................................... ..2-49, 3-6, 3-15, 3-16, 3-18, 3-20, 4-5

Pesticides ........................................................................................................ .. S-13, 2-40, 3-197, 3-219, 5-6

Plant Species................... ..S-15, S-20, 3-34, 3-35, 3-152, 3-153, 3-161, 3-162, 3-168, 3-170, 3-171, 3-206,

3-211, 3-212, 3-214, 3-226, 4-11

Prevention Of Significant Deterioration ................... ..S-18, 3-3, 3-8, 3-9, 3-11, 3-13, 3-16, 3-18, 3-19, 3-20

Property Taxes.......................................................................................................................... .. 3-253, 3-257

Public Safety And Services ................ .. S-14, S-43, 3-260, 3-262, 3-263, 3-268, 4-12, 4-13, 5-6, 5-10, 5-12

Rangeland ............................ ..3-108, 3-112, 3-113, 3-114, 3-115, 3-121, 3-123, 3-124, 3-269, 3-281, 3-282

Raptors............. ..2-57, 2-59, 3-189, 3-190, 3-193, 3-194, 3-197, 3-198, 3-199, 3-208, 3-212, 3-214, 3-219,

3-220, 3-226, 5-4

Reclamation ........ ..S-2, S-13, S-20, S-21, S-28, S-30, S-31, S-32, S-33, S-34, S-37, S-39, 2-38, 2-39, 2-41,

2-50, 2-55, 2-57, 3-118, 3-121, 3-123, 3-138, 3-140, 3-146, 3-152, 3-161, 3-162,

3-163, 3-165, 3-168, 3-169, 3-214, 5-10, 5-11
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Record of Decision .................................................................................................................. ..S-2, 1-4, 1-10

Recreation ........... .. S-I4, S-29, 3-3, 3-116, 3-117, 3-118, 3-I 19, 3-120, 3-128, 3-130, 3-145, 3-I 87, 3-225,

3-243, 3-247, 3-275, 4-7, 4-8, 4-13, 5-3, 5-9, 5-10

Reptiles ..................... .. S-36, 3-194, 3-195, 3-196, 3-197, 3-198, 3-199, 3-201, 3-204, 3-209, 3-212, 3-223,

3-224, 4-11, 5-4

Residences ..................... .. S-26, S-27, S-43, S-45, 3-107, 3-109, 3-113, 3-114, 3-115, 3-118, 3-119, 3-120,

3-121, 3-122, 3-123, 3-I24, 3-125, 3-128, 3-129, 3-130, 3-138, 3-140, 3-141,

3-259, 3-268, 3-269, 3-271, 3-279, 3-281, 3-282

Revegetation ...... .. S-32, 2-41, 2-45, 2-50, 2-51, 2-55, 3-31, 3-42, 3-43, 3-137, 3-146, 3-162, 3-163, 3-165,

3-I66, 3-I67, 3-168, 3-180, 3-216, 3-226, 3-227, 4-8, 4-9, 5-2, 5-3, 5-4, 5-8, 5-10,

5-ll

Right-of-Way ........................................................................................................................................... .. 6-3

Riparian ............... ..S-13, S-14, S-15, S-34, S-37, S-38, S-39, 2-38, 2-45, 2-50, 2-67, 3-1, 3-52, 3-91, 3-94,

3-97, 3-106, 3-117, 3-123, 3-127, 3-130, 3-141, 3-I45, 3-146, 3-147, 3-149, 3-151,

3-152, 3-I53, 3-169, 3-170, 3-171, 3-175, 3-178, 3-179, 3-180, 3-187, 3-189, 3-190,

3-193, 3-195, 3-197, 3-198, 3-199, 3-202, 3-207, 3-208, 3-209, 3-212, 3-213, 3-215,

3-216, 3-217, 3-219, 3-220, 3-221, 3-223, 3-225, 3-226, 4-8, 4-9, 4-10, 4-11, 6-2

Sedimentation ........ ..S-I3, S-24, S-26, S-34, 2-37, 2-41, 2-52, 3-96, 3-97, 3-98, 3-99, 3-I05, 3-175, 3-178,

3-179, 3-188, 3-195, 3-198, 3-214, 3-216, 5-2, 5-4

Selective Catalytic Reduction .................................................................... ..S-5, 6, 2-2, 2-6, 2-15, 2-17, 3-I8

Significant Impacts..... S-14, S-15, S-16, S-18, S-19, S-20, S-21, S-22, S-23, S-25, S-26, S-27, S-28, S-29,

S-30, S-31, S-32, S-33, S-35, S-39, S-40, S-43, S-45, 2-66, 3-21, 3-25, 3-29, 3-31,

3-33, 3-34, 3-42, 3-43, 3-44, 3-45, 3-62, 3-87, 3-88, 3-89, 3-97, 3-100, 3-107,

3-114, 3-116, 3-119, 3-120, 3-121, 3-130, 3-137, 3-140, 3-147, 3-I49, 3-151,

3-152, 3-168, 3-169, 3-179, 3'-186, 3-192, 3-196, 3-199, 3-200, 3-221, 3-222,

3-236, 3-240, 3-252, 3-260, 3-267, 3-268, 3-282, 4-5, 4-7, 4-13, 5-13

Socioeconomics ...................................... .. S-14, S-41, 3-1, 3-240, 3-249, 3-260, 4-12, 4-13, 5-6, 5-10, 5-12

Soils ............... .. S-14 S-20, S-21, S-24, 2-19, 2-40, 2-41, 2-45, 2-50, 3-1, 3-9, 3-16, 3-19, 3-28, 3-33, 3-34,

3-35, 3-42, 3-43, 3-44, 3-45, 3-98, 3-121, 3-123, 3-130, 3-170, 3-171, 3-172, 3-174,

3-181, 3-203, 3-206, 3-211, 4-5, 4-13, 5-2, 5-8, 5-9

Southwestem Willow Flycatcher ........... ..S-14, S-15, S-37, S-38, S-39, 3-192, 3-201, 3-202, 3-203, 3-212,

3-213, 3-215, 3-216, 3-217, 3-222, 3-223, 3-224, 3-225, 3-226,

4-10, 5-5, 5-11, 6-2, 6-5, 6-11

 

Steep Slopes ...................................................... .. S-20, S-21, 2-42, 2-47, 3-28, 3-33, 3-35, 3-42, 3-43, 3-44

Stonnwater Pollution .......................................................... .. S-13, 2-17, 2-18, 2-S0, 2-52, 3-96, 3-97, 3-214

Stormwater Runoff........................................................ ..S-6, S-20, 2-I 7, 2-41 , 2-67, 3-35, 3-44, 3-45, 3-98
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Surface Water Flows ................. ..S-15, S-22, S-23, S-31, S-38, 3-60, 3-86, 3-87, 3-96, 3-97, 3-141, 3-146,

3-147, 3-194

Surface Water Rights ................................................................................................. .. S-24, 3-95, 3-96, 3-99

Sycamore Creek .............. ..2-28, 2-38, 3-25, 3-28, 3-29, 3-33, 3-64, 3-90, 3-91, 3-94, 3-102, 3-105, 3-106,

3-107, 3-108, 3-113, 3-165, 3-169, 3-182, 3-186, 3-187, 3-188, 3-189, 3-190,

3-195, 3-199, 3-227

Total Dissolved Solids......................................................................................................... ..3-54, 3-90, 3-94

Three Rivers Riparian ACEC ........................................................................................... .. S-31, S-32, 3-141

Traditional Cultural Resources ............................................................................................................ .. 3-230

U.S. Fish And Wildlife Service ............ .. S-5, S-15, S-40, 1-6, 1-8, 1-10, 1-11, 3-61, 3-170, 3-194, 3-195,

3-196, 3-197, 3-198, 3-200, 3-201, 3-203, 3-206, 3-208, 3-225,

4-10, 4-11, 4-14, 6-1, 6-2, 6-10

Utility Corridor .................. ..S-26, S-29, 2-59, 3-113, 3-117, 3-121, 3-122, 3-123, 3-129, 3-132, 3-281, 4-3

Vegetation .................... ..S-15, S-31, S-32, S-33, S-34, S-37, S-38, 2-37, 2-38, 2-41, 2-45, 2-50, 2-53, 3-1,

3-43, 3-50, 3-52, 3-65, 3-108, 3-113, 3-120, 3-121, 3-123, 3-125, 3-129, 3-130,

3-131, 3-133, 3-136, 3-145, 3-148, 3-151, 3-152, 3-153, 3-154, 3-161, 3-162,

3-163, 3-164, 3-165, 3-166, 3-167, 3-168, 3-169, 3-170, 3-171, 3-172, 3-175,

3-178, 3-179, 3-181, 3-187, 3-192, 3-193, 3-195, 3-196, 3-197, 3-198, 3-200,

3-202, 3-203, 3-206, 3-209, 3-212, 3-213, 3-214, 3-215, 3-216, 3-217, 3-218,

3-219, 3-220, 3-221, 3-223, 3-225, 3-226, 4-7, 4-8, 4-9, 4-1 1, 5-1, 5-2, 5-3, 5-5,

5-9, 5-11, 5-13

Visibility .................. .. S-18, S-29, S-30, S-36, 2-55, 3-2, 3-3, 3-4, 3-9, 3-10, 3-13, 3-17, 3-21, 3-23, 3-116,

3-118, 3-119, 3-120, 3-124, 3-128, 3-133, 3-137, 3-138, 3-140, 3-200, 5-1

Visual Resources ............... .. S-14, 29, 3-1, 3-116, 3-120, 3-128, 3-129, 3-130, 3-131, 3-140, 3-187, 3-168,

3-169, 3-187, 3-192, 3-208, 3-219, 4-7, 4-8, 5-3, 5-9, 5-10

Waste Management ............................................................................................................... ..S-1, 2-1, 3-245

Water Budget................................................................. .. 2-39, 3-48, 3-50, 3-52, 3-53, 3-83, 3-1 19, 6-5, 6-8

Waters ofthe United States ......... ..S-14, S-33, S-34, S-35, 3-89, 3-169, 3-170, 3-171, 3-181, 3-183, 3-184,

3-186, 3-187, 3-188, 3-189, 3-190, 3-191, 3-192, 4-9, 4-10, 4-13, 5-4,

5-1 1

Water Replacement ...................................................................................................................... .. 3-83, 3-85

Wells............... ..S-9, S-13, S-20, S-21, S-28, S-35, 1-1, 2-2, 2-15, 2-27, 2-39, 2-54, 2-67, 3-19, 3-43, 3-45,

3-52, 3-53, 3-54, 3-55, 3-61 , 3-62, 3-63, 3-64, 3-65, 3-70, 3-84, 3-85, 3-88, 3-96, 3-108,

3-113, 3-116, 3-119, 3-124, 3-140, 3-168, 3-182, 3-188, 3-189, 3-192, 3-199, 3-225,

3-228, 3-230, 3-231, 3-245, 248, 3-253, 3-261, 3-269, 3-273, 3-279, 5-4, 5-7, 5-8, 6-5,

6-8
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Wetlands ........... .. S-14, 33, 34, S-35, 1-10, 2-38, 2-45, 2-47, 2-51, 3-1, 3-100, 3-152, 3-169, 3-170, 3-174,

3-175, 3-178, 3-179, 3-180, 3-181, 3-183, 3-187, 3-202, 3-206, 3-207, 3-218, 3-221,

 

3-238, 5-4, 5-9, 5-11

Wild and Scenic Rivers ................................................................................................................ ..3-9, 3-116

Wildemess ................. ..S-14, S-29, 3-1, 3-3, 3-4, 3-9, 3-11, 3-13, 3-21, 3-116, 3-117, 3-118, 3-119, 3-120,

3-145, 3-187, 5-3, 5-9, 5-10

Xeroriparian .......................... .. S-32, S-33, 3-121, 3-123, 3-153, 3-154, 3-161, 3-162, 3-165, 3-166, 3-167

Yuma Clapper Rail ................................................. .. S-39, 3-201, 3-202, 3-204, 3-212, 3-213, 3-218, 3-225

Zero Discharge ............................................................................................................ .. S-6, S-23, 2-17, 3-97

Zoning ............................................................................................. ..S-26, 3-107, 3-116, 3-118, 3-119, 6-12
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